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I - SPECIAL SESSIONS
1. Small-scale fisheries: translating information demands
2. New data, methods and tools to help inform policy on small-scale fisheries
3. Status, challenges and potential of multi-scale coastal fisheries policy implementation in
the Pacific
4. The future of aquaculture value chains
5. Lessons from US efforts to sustain and transform small-scale fisheries through
knowledge-sharing networks
6. Is migration a pathway out of poverty? Gendered vulnerabilities and capabilities in
fishing communities in Asia
7. Assessing and managing small-scale fisheries under data and capacity limitations: what’s
working?
8. Reducing bycatch in small-scale fisheries: experiences from Brazil
9. Market and trade challenges for small-scale fisheries: The need for innovation
10. Transdisciplinarity in small-scale fisheries of India
11. Women and gender relations in fisheries, aquaculture, and coastal communities
12. Transforming small-scale fisheries in Myanmar: Lessons and visions from comanagement approaches of the Myanmar Fisheries Partnership
13. Transdisciplinary approach for the implementation of the SSF Guidelines and the SDGs
14. Enhancing coastal livelihoods: Assessing the contributions of small-scale fisheries to
livelihoods and food security and opportunities for improvement
15. Community based conservation measures and nutrition outcomes in rice field fisheries
16. Improving SSF sustainability through a multi-stakeholder collaborative approach: the
MSC multi-fisheries pre-assessment model
17. The importance of strong fishing organizations for fisheries sustainability: A global to
local perspective.
18. Small-scale fisheries in Latin America: Challenges, current trends and future
opportunities
19. Progress in the management and governance of SSF in Thailand
20. Small-scale fisheries management in West Africa. Sustainability challenges and a path
forward
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Special session #1: Small-scale fisheries: translating information demands
Organized by: Bush, Simon, Wageningen University, The Netherlands; Gutierrez, Nicolas L.,
Food and Agricultural Organization of the United Nations (FAO), Italy; Doddema, Mandy,
Wageningen University, The Netherlands
Synopsis
Effective management of fisheries resources depends, in part, on the availability of data and
information. Whilst small-scale fisheries are often assumed to be underreported and data-deficient
for management and trade purposes, they are in reality far from information poor. Information
readily flows between fishers, within the communities and onwards throughout the supply chains.
However, gathering and translating this information to meet information demands from
management and trade is an on-going challenge which contributes to the continued
underestimation of the contribution of small-scale fisheries to livelihoods and national wealth.
In this special session we reflect on existing and emerging approaches that are bridging this
information divide through their understanding of the characteristics of small-scale fisheries.
Presenters showcase success stories of small-scale fishery data collection, how innovative ICT
solutions, co-creation of monitoring methods, tailored sampling approaches and information
feedback loops were able to improve the flow of information between actors. Furthermore, we
reflect on what the consequences of this shared information is, what factors played a key role in
facilitating the success and opportunities for scaling these approaches. This session will have an
interactive format, which will allow for audience members to interact with panelists and encourage
exchange of ideas and learning.
Speakers:
Jeremy Prince, Murdoch University, Australia
Pete Halmay, San Diego Fishermen’s Working Group, United States
Chris Wilcox, CSIRO, Australia
Deirdre Duggan, Masyarakat dan Perikanan Indonesia, Indonesia
Nicolas L. Gutierrez, FAO, Italy
Simon Bush, Wageningen University, the Netherlands

Special session #2: New data, methods and tools to help inform policy on small-scale
fisheries
Organized by: Devillers, Rodolphe, Memorial University of Newfoundland, Canada, and Gee,
Jennifer, FAO, Italy
Synopsis
Despite their importance, small-scale fisheries (SSF) remain poorly known when compared to
large-scale fisheries. Data on SSF can be very diverse, often collected in a non-systematic way,
resulting in a very uneven knowledge of SSF across geographic, temporal and thematic
dimensions. The limited data availability reduces the policy focus that could be placed on small6

scale fisheries. Better support for decision-making and policies requires new mechanisms to collect
and share data on SSF from the local to the international levels.
This session focuses on novel methods, tools and data with the aim to stimulate a dialogue on
current and future developments that could be utilized to collect, analyze, share and communicate
data that can help understand SSF and thus better inform decisions impacting the sector. The
objective is to highlight possible approaches that can be tailored to best fit the needs of different
small-scale fisheries to guide policy makers. Specific focus can include global data collection
efforts, novel data collection methods (e.g. mobile apps, crowdsourcing), and ways to better
integrate data on the social-ecological system. Short presentations of specific initiatives will be
presented in the first portion of the session and these will be used to shape the consequential panel
discussions with an aim of stimulating a dialogue for identifying and discussing emerging
challenges and opportunities to improve our knowledge of SSF.
Speakers:
Rodolphe Devillers, Memorial University of Newfoundland, Canada
Jennifer Gee, FAO, Italy
Brice Trouillet, University of Nantes, France

Special session #3: Status, challenges and potential of multi-scale coastal fisheries policy
implementation in the Pacific
Organized by: Song, Andrew, ARC Centre of Excellence for Coral Reef Studies, James Cook
University and WorldFish, Australia
Synopsis
Joining hands with the Vanuatu Fisheries Department, the Solomon Islands Ministry of Fisheries
and Marine Resources, the Kiribati Ministry of Fisheries and Marine Resource Development,
FAO-Samoa, The Locally-Managed Marine Areas Network (Fiji chapter and international), The
Women in Fisheries Network Fiji, and WorldFish, this session brings together government
managers, practitioners, university researchers and regional organization officials to report and
reflect on the ongoing efforts to adopt and implement global/regional-level policy guidelines on
small-scale coastal fisheries in the Pacific. The Pacific island region is composed of 22 island
countries and territories, many of them being Small Island Developing States. As each nation faces
significant environmental and development challenges, including limited land-based resources,
remoteness from markets, stock declines, IUU fishing and impacts of climate change such as sealevel rise, regionally supported and nationally and locally implemented approach to managing
coastal fisheries is being offered as a foundation of wellbeing amidst these issues. For instance,
the recently endorsed Small-Scale Fisheries Guidelines and the New Song: the Noumea Strategy
both seek to provide high-level guidance that can be used to organize, inform and resource the
actions of government, non-profit, inter-governmental, civil society and research sectors. To
facilitate their contextualized and useful implementation, there is a need to engage in dialogues to
share experiences and insights. This session will provide a timely forum through which diverse
views are exchanged, enthusiasm generated and a favourable future of the small-scale coastal
fisheries reasserted.
7

This panel presents an opportunity to discuss the value-add and alignment to global/regional
coastal fisheries policies. What does it take to implement these policies from various perspectives?
Where does the effort start and end for different organizations – those who led their creation (i.e.,
FAO), those who have contributed and signed on to them (i.e., government ministries), and those
who provide practical advice and action (i.e., NGOs)? And how can we work together better?
There is a need to collate the important insights of all concerned parties including
intergovernmental bodies, national governments and civil society.
Invited panelists will start the discussion by presenting their experiences on the following
questions:
 Has your organization developed a coastal fisheries policy or equivalent?
 Does your organization prioritize implementing this or any other policy?
 How was your work plan regarding coastal small-scale fisheries actually determined, why?
 In what way have you or your organization ever used global/regional policies or
commitments, why?
 What would it take for your organization to actually utilize global/regional (or national)
policy?
Ultimately, this session aims to provide a platform for enriching the dialogue between various
organizations who play different roles in the governance and management of the Pacific’s coastal
fisheries. Together, this panel will achieve an increased understanding and sensitivity for
triggering further cross-scale interaction and collaboration into the future. In addition to these goals
for the Pacific region coastal fisheries, this panel allows the example of governance of coastal
fisheries in the Pacific to be showcased with a global audience in view of generating comparable
insights and offering a relevant basis for informing global action.
This session has been supported by the Pathways project, Oak Foundation, the CGIAR FISH CRP
and FAO.
Speakers:
Hugh Govan (Co-chair): Locally Managed Marine Area Network – International, Adjunct Senior
Fellow, University of the South Pacific (USP) School of Government, Development &
International Affairs (SGDIA), Fiji.
Cherie Whippy-Morris, Women in Fisheries Network, Fiji
Alifereti Tawake, Locally Managed Marine Area (LMMA), Fiji
Tooreka Teemari, Kiribati Ministry of Fisheries and Marine Resource Development (MFMRD)
Kiribati Rosalie Masu, Ministry of Fisheries and Marine Resources, Solomon Islands
Christopher Arthur, Vanuatu Fisheries Department, Vanuatu
Mele Tauati: Food and Agriculture Organization of the United Nations (FAO), Tonga/Samoa

Special session #4: The future of aquaculture value chains
Organized by: Belton, Ben, Michigan State University, Myanmar/United States; Bush, Simon,
Wageningen University, the Netherlands; Little, David, University of Stirling, UK
8

Synopsis
This session arose from a special issue of the journal Aquaculture, titled Emerging Trends in
Aquaculture Value Chains, co-edited by session contributors Bush, Belton and Little. The special
issue brought together the largest collection of research on aquaculture value chains compiled to
date, comprising 19 individual papers. Contrary to much recent research on aquaculture value
chains, papers in the special issue highlight collectively how the expansion of aquaculture has
resulted in diverse configurations of production for consumption in the global South. Collectively,
the papers underline the need for greater attention to neglected value chain segments and categories
of actor, modes of production, regulation, and innovation, and patterns of access to benefits. This
session, comprised of four papers, is organized to showcase papers outlining key themes emerging
from the special issue, in order to stimulate interest in and debate over the future of aquaculture
value chains and to identify priorities for future research.
Speakers:
Ben Belton, Michigan State University, United States
Simon Bush, Wageningen University, the Netherlands
Xavier Tezzo, WorldFish, Myanmar & Wageningen University, the Netherlands
David Little, University of Stirling, UK
Special session #4: Individual abstracts
Emerging Trends in Aquaculture Value Chain Research
Bush, Simon R. *, Ben Belton, David C. Little, Md. Saidul Islam
*Environmental Policy Group, Wageningen University and Research, Wageningen, the
Netherlands
This paper presents an overview of a recently published special issue in the journal Aquaculture
that brought together the largest collection of research on aquaculture value chains compiled to
date, comprising 19 individual papers. In doing so five key themes of value chain research emerge,
namely: multi-polarity, diversity and scale, dynamics of transformation, performance and equity,
and technical and institutional innovation. Contrary to much research to date, this state-of-the-art
review shows how the expansion of aquaculture has resulted highly diverse configurations of
production for consumption in the global South. Two conclusions emerge. First, there is a clear
need for research on neglected value chain segments and categories of actor, modes of production,
regulation, and innovation, and access to both market and non-market benefits. Second, there is a
need for more rigorous and diverse research on value chains to better understand the diversity and
impact of aquaculture in order to contribute to the sustainable expansion of the sector as a
fundamental component of the global food system. Based on these conclusions an agenda for the
future of aquaculture value chain research is set out for discussion.

The Quiet Revolution in Aquaculture Value Chains
Ben Belton, Michigan State University, United States
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This paper identifies seven key trends in the transformation of Asian aquaculture value chains.
Together, these represent an urban domestic-market-driven “quiet revolution” that is one of the
defining characteristics of Asian aquaculture development. First, urbanisation has stimulated
demand for fish as wages rise and diets diversify, during a period when capture fisheries landings
have declined. Aquaculture has emerged in response to the opportunities created. Second, the
growth of fish supply has been enabled by, and contributed to, a proliferation of non-farm
enterprises providing inputs, logistics, trade, and other services (many, though by no means all of
them, small and medium scale enterprises). Third, farms and supporting businesses have emerged
in a largely ‘immanent’ or ‘unplanned’ way, supported by the provision of infrastructure (e.g.
roads, waterways, irrigation, wholesale markets). Fourth, value chains have undergone rapid
technological change in all segments as they have modernized. Fifth, structural changes have
occurred throughout the chain as farms and related firms have proliferated and become more
specialized, diversified and, (occasionally) more concentrated or vertically integrated. Sixth,
product differentiation has occurred over time in line with the product cycle, as species become
commoditized, prices have fallen, and new ‘niche’ species have been introduced as alternatives.
This process has resulted in farmed fish becoming accessible to greater numbers of low income
consumers. Seventh, development pathways are forged in the context of pre-existing relations of
class, power and gender that structure access to productive resources (land, capital, technology),
but have also contributed to the reworking of these relations, sometimes deepening existing
inequalities, sometimes attenuating them.

Sustainable Intensification of Aquaculture: Lessons from Value Chain Actors
David C. Little, University of Stirling, Institute of Aquaculture, UK
Efforts towards sustainable intensification (SI) of aquaculture have mainly been focused on growout production system design and management. This paper looks at how progress towards the main
tenets of SI has been achieved by actors elsewhere in the value chain. Examples of both marketled and local-to-production incentives are used to illustrate how the private sector has progressed
towards more sustainable outcomes. Barriers to innovation and the role of external agents are also
examined in this assessment based on on-going fieldwork in Europe, Asia and Africa. In particular,
the impacts of certifiers and standards are assessed in the context of trends towards consolidation
and/or specialisation in the sector. The relative importance of local and introduced technologies in
progressing SI are investigated and the functions of collaborative learning reviewed; the increasing
multipolarity of world trade in aquaculture in terms of inputs and outputs makes opportunities
particularly dynamic. The perspectives of both upstream and downstream actors in value chains,
particularly producers and suppliers of juveniles, nutritional and health inputs, those involved in
co-product value addition and marketing are critical to this analysis. Priorities for key research,
development and policy actions are discussed.

Re-assessing Fisheries and Aquaculture Development Policies in Asia: Adopting a Fish
Food System Perspective on the Aquaculture Transition
Tezzo, Xavier, WorldFish, Myanmar & Wageningen University, the Netherlands
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This study analyses contemporary governance tensions in the domestic spaces of the aquaculture
transition. Starting from the realization that there is a perceptible degree of fragmentation in
associated development policies, the study proposes to investigate the framing of development
issues by major transnational fisheries research policy organizations advocating in these spaces.
To that end, the fish food system is advanced as a framework articulating domestic practices of
production, system of provision, and consumption, enabling greater consideration for fish as food
and dynamics at play in the domestic spaces of the aquaculture transition. By systematically
ascertaining the logics of dominant fisheries and aquaculture development policies through the
lens of the fish food system, we provide a critical reflection on development policy coherence and
the conjectured role of the sector towards the central imperative of (fish) food security.

Special session #5: Lessons from US efforts to sustain and transform small-scale fisheries
through knowledge-sharing networks
Organized by: Stoll, Joshua, University of Maine, United States and Harrell, Kelly, Ecotrust,
United States
Synopsis
The 2008 Global Conference on Small-Scale Fisheries identified a number of priority actions to
advance small-scale fisheries including protection and promotion of access to rights to fisheries
resources, promotion of market access, and capacity building and networking. Across the United
States, significant efforts have emerged to advance these priorities. The goal of this session is to
share lessons learned from the ongoing efforts to advance key networks that focus on improving
the livelihoods of small-scale fishers and well-being of fishing communities. Panelists will include
active fishermen and network leaders within the Community Fisheries Network, Alaska Young
Fishermen’s Network, Fishing Communities Coalition, Fish Locally Collaborative, and the Local
Catch Network. Panelists will highlight tools, outcomes, challenges, and lessons learned from
these networks and how this work relates to the new FAO guidelines on Small-Scale Fisheries.
The panel will lead to a dialog with conference participants about the kind of cross-learning can
occur between North America and other places around the world.
Speakers:
Joshua Stoll, University of Maine, United States
Kelly Harrell, Ecotrust, Unites States
Theresa Peterson, Alaska Marine Conservation Council, Unites States
Linda Behnken, Alaska Longline Fishermen's Association, Unites States

Special session #6: Is migration a pathway out of poverty? Gendered vulnerabilities and
capabilities in fishing communities in Asia
Organized by: Lund, Ragnhild, Norwegian University of Science and Technology, Norway
Synopsis

11

This study presented at this session deals with a transdisciplinary project on “Migration and
collectives/networks as pathways out of poverty: Gendered vulnerabilities and capabilities among
poor fishing communities in Asia”. The session will cover the findings of research conducted in
Cambodia, India and Sri Lanka under the above collaborative project. We shall present the findings
of our research and discuss transformations taking place in fishing communities in the study
countries. We shall also provide policy recommendations based on our findings for the future of
small-scale fisheries.
The main objective of the research project is to improve our understanding of whether migration
is a potential route out of poverty for women and men in fishing communities in these countries.
The research team seeks to generate an innovative, gendered analysis of economic, social and
subjective dimensions of poverty and well-being in fishing communities and how internal and
external migration are responses to a range of environmental (resource depletion, seasonality,
natural disasters, climate variability) and political-economic (market, state/policy, conflict)
changes.
The presenters will address the following topics:
1. A gendered analysis of economic, social and subjective dimensions of poverty and well-being
in fishing communities resulting from internal and external migration. This includes responses to
a range of environmental and political-economic changes.
2. The role of social networks and collective action, informal and formal, in advocating for
supportive policies for migrant workers and their communities in reducing risks, violence and
conflicts, and enabling them to move into more secure livelihoods.
The proposed session covers the conference theme 'Transdisciplinarity and Transformation' and
contributes to the main objectives identified in the Sustainable Small-Scale Fisheries (SSF)
guidelines. The proposed session includes presenters from different disciplinary and country
backgrounds with varying years of experience.
Speakers:
Ragnhild Lund, Norwegian University of Science and Technology, Norway
Nitya Rao, University of East Anglia, United Kingdom
Kyoko Kusakabe, Asian Institute of Technology Gender and Development, Thailand
Nireka Weeratunge, International Center for Ethnic Studies (ICES), Sri Lanka
Ramani Gunatilaka, International Center for Ethnic Studies (ICES), Sri Lanka
Special session #6: Individual abstracts
Introduction to study of well-being in contexts of vulnerability and precariousness
Lund, Ragnhild, Norwegian University of Science and Technology, Department of Geography,
Norway
Ragnhild Lund will give an overview of the research project ‘Migration and collectives/networks
as pathways out of poverty: Gendered vulnerabilities and capabilities amongst poor fishing
12

communities in Asia' by way of presenting research partners, project objectives, analytical
approach, study sites, and methodology.
Moving in and out: Capitalisation, Migration and the Masculinisation of small-scale
fisheries in coastal Tamil Nadu
Rao, Nitya, University of East Anglia, School of International Development, United Kingdom.
R. Manimohan, Fisheries Management Resource Centre (FishMARC), Trivandrum, India
This article explores the gendered vulnerabilities and wellbeing impacts of migration in the context
of wider transformations in fisheries and coastal landscapes. Increase in competition for limited,
open access resources, has pushed a trend towards greater capitalization of fisheries, with those
able to invest reaping benefits and others reduced to a laboring class. In order to retain their status
as fishers rather than laborers, and in the absence of adequate financing from banks, several young
men from fishing communities migrate to raise capital for investment in boats and allied
technologies. Unable to invest on their own, new forms of organization are emerging to facilitate
collective ownership of boats in order to not just survive, but maintain their status, and be able to
participate in appropriate consumption activities. Dowry has emerged as both a source of capital
and status, as have the celebration of festivals and religious events.
At the same time, greater capitalization creates a further demand for labor, met by migrant labor,
both from the agricultural hinterland and more distant and less developed parts of North India.
While there is some diffusion in the control of capital locally, this is restricted to the fisher castes,
with laboring groups not allowed a share. At the same time, in terms of gender relations, while a
few opportunities have opened up for women in auctioning fish catches, for the majority, their
active role particularly in post-harvest fisheries has been marginalized through processes of both
capitalization and the recruitment of male migrant labor for subsidiary tasks. The article is based
on data collected from a survey of 200 households and indepth interviews with about 20
households in Cuddalore district of Tamil Nadu, and specifically explores how the changes in
fishing practices are contributing to a renegotiation of both class and gender relations.
Keywords: Capital accumulation, cooperation, migration, Tamil Nadu, fisheries

Well-being and Mobility of Female Heads of Households in Vulnerable and Precarious
Situations: The Case of a Fishing Village in South India
Azmi, Fazeeha, Norwegian University of Science and Technology, Department of Geography,
Norway
Ragnhild Lund, Norwegian University of Science and Technology, Department of Geography,
Norway
Nitya Rao, University of East Anglia, School of International Development, United Kingdom
R. Manimohan, Fisheries Management Resource Centre (FishMARC), Trivandrum, India
This paper focuses on how Female Heads of Households (FHHs) in a village in Cuddalore District,
in the state of Tamil Nadu, India, have tried to achieve their various well-being targets and
overcome their vulnerabilities through engaging in fish trading and auctioning that in turn involves
moving within and outside their village. The study is based on fieldwork undertaken in April and
13

May 2017, including multiple methods, such as observations, village walks, informal discussions,
focus group discussions, and in-depth interviews. We address how FHHs’ well-being is reduced
due to old vulnerabilities that are an inherent part of their fishing culture (caste, class and gender)
and new vulnerabilities created due to precarities related to modernization and post-tsunami
development.
Keywords: Female heads of households (FHHs), fisher folk, well-being, mobility, vulnerability,
precarity

Migration in fishing communities: gender and non-farm work in fishing communities in
Cambodia
Kusakabe, Kyoko, Asian Institute of Technology Gender and Development, Thailand
Prak Sereyvath, Cambodian Institute for Research and Rural Development, Cambodia
Fish resources both for inland fisheries and marine fisheries have been decreasing since around
2011. In Cambodia, both women and men go for fishing or at least involved quite heavily in selling
and processing. Fisheries used to provide good income for the family. As the fish resources
decrease, how women and men are coping differs by location. The inland fisheries have been
hardest hit by the decrease in fish resources, and some are living on savings, while others send
their children for labor migration to construction and industrial zones outside the villages and to
Thailand. In the coastal areas, fishing still provides the highest income for the family, but at the
same time, the industrialization in the area provides employment opportunities especially for
young women in factories, casinos and seafood processing. The study shows how coastal areas are
able to diversify their income through women’s work, while in the inland fisheries area, fishers
are deprived of alternative livelihood when tourism and other business opportunities are taken
away by outsiders. The only way for them to survive is by sending children to Thailand, which
again hit difficulty because of recent changes in Thailand’s migration policy. The paper argues for
the importance of creating non-farm employment for women in fishing communities, by protecting
their rights to do business in the area.
Keywords: gender, fishing communities, Cambodia, migration

To Migrate or Not: Social well-being and gendered household decision making in fishing
communities in Sri Lanka
Weeratunge, Nireka, International Centre for Ethnic Studies, Sri Lanka
Ramani Gunatilaka, International Centre for Ethnic Studies, Sri Lanka
Nadine Vanniasinkam, International Centre for Ethnic Studies, Sri Lanka
Mohamed Faslan, Department of Political Science and Public Policy, University of Colombo, Sri
Lanka
Dilanthi Koralagama, Department of Agricultural Economics, University of Ruhuna, Sri Lanka
Nirmi Vitarana, Asia Foundation, Sri Lanka
Households in fishing communities on the west and east coasts of Sri Lanka engage in internal
(coast-to-coast, along the same coast) migration to pursue small-scale fishing and fisheries-related
14

livelihoods. Based on quantitative and qualitative data from two fishing communities each in
Puttalam district on the west coast and Trincomalee district on the east coast respectively, we look
at decision-making within households, especially the gendered material, relational and subjective
factors that underlie these decisions, using a social wellbeing approach. Gendered patterns,
enabling and disabling factors, and the costs and benefits of migration processes on the wellbeing
of household members are assessed. The role of social relations and networks, as both enabling
and disabling factors for migration, is emphasized. The paper argues for the relative importance
placed on material, relational and subjective wellbeing dimensions among different individuals,
households and communities to make sense of household decision-making related to migration, as
well as its consequences. NOTE: an extended abstract is included in Section IV (Individual
abstracts)
Keywords: Migration, fishing, wellbeing, gender, decision-making

Migration, mobility and the distribution of consumption in fishing communities in
Cambodia, India and Sri Lanka
Gunatilaka, Ramani, International Center for Ethnic Studies (ICES), Sri Lanka
The economics literature on fishing communities in developing countries is mainly concerned with
their poverty and access to resources. Even though fishers are not always the poorest, poverty can
be both a cause as well as a consequence of resource degradation. Technological modernization
and demographic growth can make some fishers rich and others poor. This study adds to this
literature by using survey-based data from inland and coastal fishing communities in Cambodia,
India and Sri Lanka to study the impact of external and internal migration and movement in
multiday boats on the entire distribution of fishing households’ consumption expenditure. The
study finds that migration in Cambodian fishing households may be driven by poverty and that
migration may also be a pathway out of poverty, but found little evidence that migration enables
fishing households to move into the middle classes. In contrast, in the fishing villages of
Kanyakumari and Cuddalore in Tamil Nadu, households moving to fish in across the maritime
border in multiday boats are concentrated along higher segments of the range of consumption,
more so in Kanyakumari than in Cuddalore. This appears to be true of Sri Lanka’s fishing
communities in Puttalam as well, where proportionately more households migrating seasonally
from Sri Lanka’s west coast to the east coast are concentrated in the middle segments of the range
of consumption. Econometric analysis using semi-parametric decomposition methods revealed
that multiday fishing has helped households in Kanyakumari move up along the distribution of
consumption into higher segments. Migrant households in Puttalam also appear to have moved up
along the distribution, but the causal impact has been very slight. No such positive impact on the
distribution of consumption of multiday households can be discerned in Cuddalore, but households
which engaged in multiday fishing experienced an increase in average consumption as a result of
this movement.
Keywords: migration, mobility, consumption, fishing, Asia
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Special session #7: Assessing and managing small-scale fisheries under data and capacity
limitations: what’s working?
Organized by: Gutierrez, Nicolas L., Food and Agricultural Organization of the United Nations,
Italy
Synopsis
Overexploitation and improper management of fishery resources have undermined stock health
with critical impact on biodiversity, food security and livelihoods. Around 33 percent of world’s
fish stocks are overexploited, while ca. 60 percent are considered maximally-sustainably fished
therefore achieving their long-term maximum yield. Although successful management of fisheries
depend on ecological, social and economic attributes, evidence has demonstrated that reliably
assessed stocks have a better likelihood of being efficiently managed and therefore sustainable.
However, ca. 50% of the total wild catch production is currently without statistical assessments of
stock status. This percentage increases drastically when considering small-scale fisheries in
developing countries, mostly due to lack the financial and human resources for proper assessment
and monitoring. In this context, the development and implementation of novel assessment and
management approaches for data-limited fisheries can contribute to science-based decisionmaking resulting in sustainable development. In fact, there are few established data-limited
methods to assist in the provision of management advice. However, most of them are still
technically complex therefore inaccessible to many developing countries. Thus, it is imperative
that (1) we invest additional efforts on further developing, testing, and implementing assessment
and management approaches that can be used in data-limited, capacity-limited small-scale
fisheries globally; and (2) we document such approaches already being implemented in many
jurisdictions globally and resulting in sustainable small-scale fisheries. In this Session, we aim at
introducing the current state of the data-limited, capacity limited approaches as well as some realworld examples leading to successful management of small-scale fisheries.
Speakers:
Nicolas L. Gutierrez, FAO, Italy
John Gabriel Ramírez, Fundacion Ecosfera, Colombia
Jeremy Prince, Biospherics, Australia
Steve Box, Rare, United States
Special session #7: Individual abstracts
Assessment and management of small-scale fisheries under data and capacity limitations:
are we in the right track?
Gutierrez, Nicolas L., Food and Agricultural Organization of the United Nations, Italy
Sustainable harvesting of fish stocks is achieved through management that relies on some kind of
assessment of their exploitation status and/or production capacity. Such assessments often require
estimation of the fishing mortality and stock biomass and a comparison of these estimates with
established reference points. Nevertheless, many fisheries lack the necessary data or technical
expertise to perform a formal quantitative assessment, highlighting the need for alternative and
reliable assessment approaches that inform management in such situations. Fortunately, the field
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of data-limited assessments is now evolving rapidly, with new methods and tools being developed
and implemented across a wide spectrum of fisheries around the world. Yet we need to
acknowledge that for these approaches to be effective at the global level they must be: (1) rigorous
enough to provide legitimacy to fishers, managers and industries; (2) simple and intuitive enough
to be applicable to fisheries or areas where technical capacity is limited; (3) suitable for a wide
range of data and information availability, from experts’ judgement to long time-series of fishery
data; and (4) conceived as a basis for implementing data collection and monitoring systems aimed
at more data-intensive assessment and management approaches. Here, I will present where we are
and where we should go in order to upscale current and future assessment and management
approaches to move small-scale fisheries towards sustainable development.

Participative monitoring and exploration of uncertainty in life-history parameters of target
species to improve stock assessment in data-poor situations: the case of small-scale fisheries
in South America
Ramirez, John Gabriel, Institut de Ciències del Mar, Spain; Fishery Resource Analysis and
Monitoring Division, Northwest Fisheries Science Centrer, USA
Jason Cope, Fishery Resource Analysis and Monitoring Division, Northwest Fisheries Science
Centrer, USA
Jordi Lleonart, Institut de Ciències del Mar, Spain
Paloma Martín, Institut de Ciències del Mar, Spain
Laura recasens, Institut de Ciències del Mar, Spain
Marta Coll, Institut de Ciències del Mar, Spain
Gina Puentes, Fundación Ecosfera, Colombia
Francisco Reyes, Fundación Ecosfera, Colombia
Francesc Maynou, Institut de Ciències del Mar, Spain

Undetected but underlying biases in the model input data strongly reduce the reliability and value
of stock assessments of data-poor ﬁsheries. Additionally, accuracy in stock assessment outputs of
data-poor species is usually hindered by lack of knowledge of biological parameters. We assess
the stock status of the target species of the Amerindian Wayuu fishery in the Colombian Caribbean
and of the Beach fishery in the Central coast of Peru in order to address the challenge of advising
the status of data-poor fisheries in developing countries. Our findings highlight the key role of the
participative monitoring to provide the reliable status of these fisheries. The uncertainty in lifehistory parameters may lead to wrong interpretation of the stock status of data-poor fisheries,
meaning that further attention should be put on the underlying assumptions of biological traits of
the assessed stocks (e.g. estimates of natural mortality) and stock assessment models (e.g. domeshaped selectivity). Decentralization of ﬁshery management structures and the participation of
local communities are required to obtain improved data. If stock assessments produce a more
reasonable population status for key species, reliable advice can be offered for participatory
management of small-scale ﬁsheries in data-poor contexts.

Empowering community-based management through the Indo-Pacific with length-based
spawning potential surveys
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Prince, Jeremy, Biospherics P/L, Australia
This presentation presents case studies from the Pacific Islands, Sri Lanka and Kenya illustrating
how a new simple form of length-based assessment is empowering community based management
of crab and reef fish fisheries. In each application the process of teaching members of ‘beach-head’
communities to collect size of maturity, and length composition data, provides the medium for
raising awareness about overfishing, its causes and remedies, and facilitating processes of national
change. Our experience shows that our new assessment methodologies ability to put a simple
understandable number on stock status makes a real difference. Changing the way communities,
non-government and government agencies perceive declining local resources, energizing
community and national discussions about improving management, and galvanizing the trialling
of new practices. Length based assessments of spawning potential are easily translated into
management prescriptions for conserving the spawning potential of stocks by managing the size
at which fish are caught, with minimum size limits or gear restrictions, or controlling fishing
intensity.

Connecting essential information to community-based management: The data we need to
succeed
Box, Steven, Rare, Virginia, USA
Rare’s work in coastal fisheries across the developing tropics puts fishers and communities at the
helm, recognizing they are the most impacted by and invested in the future of their local resources.
Through Fish Forever, a community rights-based management approach that combines managed
access with marine reserves, Rare is employing social marketing and behaviour adoption
techniques that inspire communities to work through local management bodies and recover their
fisheries. Rare assessed data from five years of design and implementation of Fish Forever in 260
communities across Brazil, Indonesia, and the Philippines and found that the approach is working.
Thousands of in-water surveys, individual and household surveys, and records of fishing trips
show that fish biomass is recovering both inside as well as outside marine reserves, participation
in fisheries management is improving, and social cohesion and resilience in communities is
growing. To sustain effective fisheries management, decisions must be informed by available data,
and fishers and communities need to have and understand the analysis. Rare is addressing
traditional data and capacity limitations in coastal fisheries by creating simple data collection
systems for fisher registration and catch recording (through the OurFish App), critical habitat
mapping, and fish/stock monitoring. This is complemented by trainings for local partners from
government institutions, fisher associations, NGOs, and CSOs who can support collection and
interpretation of data, and go further to build financial literacy and transparent organizational
management capacity. Working in concert these efforts will enable and incentivize fishing
communities to maximize the socio-economic benefits their local coastal resources and ecosystems
provide.

Special session #8: Reducing bycatch in small-scale fisheries: experiences from Brazil
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Organized by: Pereira Medeiros, Rodrigo, Federal University of Paraná, Brazil and Hazin, Fabio,
Federal Rural University of Pernambuco, Brazil
Synopsis
The problem of unselective and destructive fishing has been increasingly mattering of concern in
fisheries management. Despite the reduced fishing power and lower impact when compared to
commercial fisheries, bycatch is also considered relevant in small-scale fisheries. This session will
explore the Brazilian experience in addressing bycatch problems through the implementation of
the project “Sustainable management of bycatch in the Caribbean and Latin American shrimp trawl
fisheries (FAO/GEF)” – REBYC-II LAC in six country participants: Brazil, Colombia, Costa Rica,
Mexico, Suriname and Trinidad and Tobago (http://www.fao.org/in-action/rebyc-2/en/). Activities
from the projects are conducted in-country pilot sites according to four components: 1) Improving
institutional and regulatory frameworks for shrimp/bottom trawl fisheries and co-management; 2)
Strengthening bycatch management and responsible trawling practices within an EAF framework;
3) Promoting sustainable and equitable livelihoods through enhancement and diversification; 4)
Project progress monitoring, evaluation and information dissemination and communication. The
Brazilian experience has been constructed in 4 pilot sites from the states of Rio Grande do Sul and
Santa Catarina, in south Brazil, Pernambuco and Pará, northeast and north Brazil, respectively.
From those, except for Pará state, experiences have been conducted with small-scale fisheries. We
will present results from scientific experiments with technological modifications to reduce bycatch
and the potentials and constraints to their adoption among fishers. Also, the small-scale trawl
fisheries (SSTF) supply chain is explored, raising aspects of gender and the role of bycatch in food
security and poverty alleviation. Finally, experiences will explore how to better connect research
and outreach in decision-making. We will also explore methodological aspects on how to evaluate
the impact of trawling on the bottom and on the food web. The case study in Northeast Brazil
describes the development of low cost and easy-handling net modifications, and how to address
food security and poverty alleviation issues when bycatch is the main source of protein for several
households. In another case study in Brazil, the process of drafting fishing regulation in a marine
protected area for bycatch reduction is explored. Final discussion in the special session will explore
topics related to information gathering, science to action and how to address bycatch problems in
a context of food insecurity, poverty, and poor management.
Speakers:
Fabio Hazin, Federal Rural University of Pernambuco, Brazil
Rodrigo Pereira Medeiros, Federal University of Parana, Brazil
Vanildo Souza, Federal Rural University of Pernambuco, Brazil
Thierry Fredou, Federal Rural University of Pernambuco, Brazil
Luiz Felipe Dumont, Federal University of Rio Grande, Brazil

Special session #8: Individual abstracts
The bycatch reduction devices tested in the shrimp trawling fishery in Sirinhaém- PE,
northeast Brazil
Hazin, Fabio, Federal Rural University of Pernambuco, Brazil
Vanildo Souza, Federal Rural University of Pernambuco, Brazil
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Thierry Fredou, Federal Rural University of Pernambuco, Brazil
Alberico Alves Camello Neto, Geyse Carla Carvalho da Silva, Barbará Ferreira Fragoso Calheiros
As part of the activities of the REBYC Project in Brazil, various bycatch reduction devices have
been tested by the project DEFA (Projeto de Dispositivo de Exclusão de Fauna AcompanhanteDEFA), financed by the Brazilian Government, Secretary of Fisheries and Aquaculture, in the
fishing community of Barra de Sirinhaém, Pernambuco State, located in northeast Brazil. After
the results were compiled and analyzed, time had come to present them to the fishing community.
Although the shrimp-trawling fishery is an important economic activity in Sirinhaém, because of
its bycatch, which includes many small fish, part of the community has long held a suspicious
view of this fishing method, thought to be very harmful to the marine environment and also
impacting other fishing activities carried out locally. The DEFA project has been developed in
very close collaboration with the local fishers, who were much interested in demonstrating that the
shrimp-trawling fishery can be done in a more sustainable manner, by significantly reducing the
amount of bycatch, with the use of the proper technology (BRDs).

Addressing small-scale trawl fisheries bycatch issues in a Marine Protected Area
Pereira Medeiros, Rodrigo, Federal University of Parana, Brazil
The Environmental Protected Area of Anhatomirim (EPAA) is located in a very important region
for the Atlantic seabob shrimp (Xiphopenaeus kroyeri) trawl fishing at the South-Southeast
Brazilian coast. Research and outreach have been supporting fisheries management in EPAA since
2011 through tests and demonstration of net modifications with bycatch reduction devices (BRD).
Socio-economic information on fishing and dependency on bycatch have been surveyed through
SocMon Methodology. The EPPA management plan was released in 2013 formally addresses
bycatch problems, for the first time in Brazil. The REBYC II LAC Project - Sustainable
Management of Bycatch in Latin America and Caribbean Trawl Fishery (FAO/GEF) supported
the realization of scientific experiments in order to design a portfolio of BRDs in three levels of
bycatch reduction: i) low-level (squared-mesh); ii) medium-level (30 mm space bar Nördmore
Grid) and; iii) high-level (17 mm space bar Nördmore Grid). Managers evaluated positively in
terms of the opportunity to generate a dataset in support of decision-making, the participatory
approach and the close interaction with fishers. Otherwise, the need for more dialogue with fishers
in institutional conflicts were treated as constraints. Fishers positively evaluated the methodology,
perceived as respecting fishers’ knowledge, transparent in dialogue and the practical, also, the
possibility to have different net combinations according to bycatch rate. Fishers’ engagement in
the activities was considered low. Disagreement appeared in relation to the use of BRDs that
reduce byproduct, such as valuable fishes and the white shrimp (Litopenaeus schimitti). Effective
implementation requires the development of incentives as well as fishers and management
engagement in implementing responsible fishing.

Dealing with small-scale fisheries bycatch in nursery grounds: experiences from Southern
Brazil shrimp fisheries
Dumont, Luiz Felipe, Federal University of Rio Grande, Brazil
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The lack of basic information on bycatch from small-scale fisheries hinders the proper assessment
of these activities. Two different fisheries were assessed in terms of bycatch, one targeting the pink
shrimp in Patos Lagoon Estuary (RS) and one targeting shrimps in continental shelf (SC). The
former fishery only allows a passive fyke net, however, illegal trawling is also performed in the
region. In this sense, the amount and composition of bycatch was assessed for both gears, but the
bycatch reducing device (Fisheye) has been tested exclusively for the legal fyke nets. The
ecological effects of trawling on estuarine areas was also assessed, as well as the main factors
explaining bycatch. Additionally, a square mesh panel has been tested to reduce bycatch in the
second fishery analyzed, the trawling for shrimps performed in the coastal shelf. The bycatch
baseline indicates that the trawling for pink shrimp affects a wide number of estuarine species, all
caught in very small sizes. Additionally, the salinity variation in the area is the main structuring
factor to explain bycatch composition and abundance. Conversely, the bycatch from fyke nets is
low. The Fisheye testing suggests that this device may reduce the catch of small juvenile fishes.
Likewise, the square mesh panel, tested in trawling for shrimps in the coastal shelf, significantly
reduced the capture of juvenile fishes, but with no reduction in invertebrate catch. Therefore, we
strongly recommend the continuous testing and improvement of BRD’s as a tool for management
in artisanal fisheries.

Special session #9: Market and trade challenges for small-scale fisheries: The need for
innovation
Organized by: Pascual-Fernández, José J., Universidad de La Laguna, Brazil; Pita, Cristina,
CESAM, University of Aveiro, Portugal; Said, Alicia, Memorial University of Newfoundland,
Canada
Synopsis
Securing the livelihoods of small-scale fishers entails improving their capacity to sell their catch,
receive remunerative prices and to add value to their catches. In general, catches from small-scale
fisheries (SSF) have a superior quality and freshness, but this does not always facilitate a better
price or higher demand. This is mostly because local fresh fish obtained by SSF with sustainable
gears are often not adequately differentiated from the catches of industrial fleets, or even furtive
fishing. Furthermore, small-scale fishers are not empowered to control the value chain and the
price they obtain for their fish. Traditional small-scale catches marketing strategies are ill-adapted
to new scenarios dominated by global markets, where supermarkets chains and large companies
take the control.
Research needs to be carried out into actual or potential strategies to add value and improve the
market penetration of small-scale fisheries. It is important to know about existing strategies (e.g.,
certification, eco-labelling, direct selling, alternative food networks, collective labels, local smallscale processing), and under what circumstance/es they could provide a real alternative for smallscale fisheries. In this context, a special focus must be placed on how fisher organizations play a
role or have the potential to engage in innovative fish marketing strategies for their members. It is
also important to know what consumers are buying and why, and in what ways consumer
preferences could be refocused to a efficient use of local potential resources. In summary, market
innovation for SSF is a key factor to improve its long-term viability.
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Speakers:
Cristina Pita, CESAM, University of Aveiro, Portugal
José J. Pascual-Fernández, Universidad de La Laguna, Brazil
Silvia Salas, CINVESTAV, México
Amalenu Jyotishi, Amrita University, India
Chikondi Lydia Manyungwa, University of Western Cape, South Africa
Raymond Kwojori Ayilu, University of Ghana, Ghana
Special session #9: Individual abstracts
Marketing strategies in small-scale fisheries: Efforts to differentiate and add value to
small-scale fisheries products
Pita, Cristina, Department of Environment and Planning & Centre for Environmental and Marine
Studies (CESAM), University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro,
Portugal; c.pita@ua.pt
Seafood has long been traded internationally, and nowadays seafood products constitute the most
highly traded food commodity internationally. Plus, trade in fish and fishery products is
increasingly complex, dynamic and diversified, a reflection of a better-informed consumers
exhibiting their tastes and preferences, and markets offering more diversity ranging from live
aquatic animals to a wide variety of processed products. This global trend in seafood trade impacts
on small-scale fisheries (SSF), which is increasingly faced with market competition from larger
scale fisheries products, imports and aquaculture products, together with stricter regulations, rising
costs, and depleted stocks. Over the last decade several strategies have been developed to increase
the visibility of SSF products in the markets and thus increase their profitability. This paper
presents the results from a survey which collected information from 107 strategies in place around
the world. It will identify and describe the several types of strategies already in place, e.g. strategies
to differentiate SSF products in the market, strategies to retain value of SSF products for the sector,
strategies to add-value to SSF products, strategies to improve environmental and social conditions,
etc., including: direct marketing (e.g. Community-supported fisheries (CSF), direct selling, fish
box/basket), certification (e.g. labels of sustainability, labels of origin), events (e.g., seafood
festivals, showcooking). It will also discuss the challenges, difficulties and opportunities of each
type of initiative, motivation behind it, who started and funded the several initiatives, their target
markets, fisher organizations involvement and the type of fisheries most commonly involved in
these initiatives.

From transdisciplinary research to implementation: market innovations in small-scale
fisheries in Tenerife (Spain)
Pascual-Fernández, Jose J., (jpascual@ull.es), Carmelo Dorta Morales (cdorta@ull.edu.es)
Universidad de La Laguna, Instituto Universitario de Investigación Social y Turismo, Tenerife,
Canary Islands, Spain
Traditional selling practices for small-scale fisheries are ill-adapted to current markets’ changing
circumstances. In 2014, an analysis of the value chain of local catches for the Island of Tenerife
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was conducted by a transdisciplinary team. The data gathering for the project aimed at involving
as many of the actors related to SSF markets as possible: fishers and their organizations,
middlemen, supermarket chains, fish shops, hotels, restaurants and consumers were all involved.
After this analysis of the market, two proposals were placed on the table. First, the need to
differentiate local products from fresh fish imports was clear, and a collective label was developed
by the Island Government (currently implemented). The second initiative is related to tuna,
because relevant catches of these species (7000-13000 tons/year) are mainly exported (85-95%).
The proposal was to add value and enhance the penetration of these catches in local markets,
involving producer organizations in the process. Currently, a pilot experience with schools is being
developed for the introduction of skipjack and tuna loins in school meals in Tenerife, with the
perspective to expand to all the islands, funded by a project (http://www.macarofood.org/) aimed
at increasing the relevance of SSF catches in local markets, including forging alliances with iconic
chefs. As a practical lesson of this process, we conclude that a transdisciplinary and holistic focus
is necessary to cope with the complexities for defining viable marketing alternatives for SSF
catches, and for devising the social conditions that would create and foster these alternatives.
Value chain structure of the shark and octopus’ fisheries: between conservation and
market certification
Salas, Silvia, Fernanda Cepeda, Eva Coronado, Miguel A. Dorantes, Miguel A. Cabrera
CINVESTAV, Mérida, México
Market demands are big incentives for resource exploitation worldwide, different approaches have
been follow to deal with this problem, from regulation to market certification or to ban products
of threatened species. If viable and sustainable fisheries are aimed, under these contexts, it is
necessary to understand fisheries contexts and comprehend market trends, drivers of change, and
agents’ participation in the value chain. We present tow case studies of fisheries in Mexico to
analyze their value chain, map destination of products, and identify the structure of the chain. We
used official statistics, catch data, and interviews in fishing communities to analyze the value
chain. In the case of octopus, international markets offer an opportunity for producers, but they
have to comply with regulations difficult to achieve in artisanal fisheries. Diversification of
international demand in market trends have been influencing octopus’ exploitation patterns. In the
case of sharks’ fisheries based exclusively in artisanal fisheries, generate few product presentations
consumed by local and national retailers (principally fillet) and fins go to Asian markets, there is
however a problem of mislabel and traceability, that gets lost at an early stage of the value chain.
In both cases the benefits of the trade concentrate in few agents. In moving towards the
improvement in ﬁsheries’ viability and sustainability, it is necessary an understanding of fisheries
trade trends and interactions among agents.

Transforming the small-scale fisheries markets in Malta: Bringing underutilized species to
the forefront
Said, Alicia, TBTI, Memorial University of Newfoundland, St. John’s, Canada
Transformation of markets through innovation are fundamental for the economic, environmental
and social sustainability of small-scale fisheries, especially given the challenges that fishing
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communities undergo due to effects of the global market on the local fishing economies. By
drawing on a recently enacted culinary initiative in Malta, this article demonstrates how market
innovation can be based on the promotion of underutilized species that are not popular amongst
consumers and not sought in local restaurants. By bringing underutilized species to the forefront
and enhancing their demand at the local market level, small-scale fishers can benefit from better
prices of their fish. This article describes the different schemes that are in place by the
Mediterranean Culinary Academy to promote and educate locals and tourists about underutilized
small-scale fisheries catches including courses on different types of seasonally available fish, and
skills on how to choose and cook such fish. From its one-day and hobby courses to its professional
training for chefs, the academy provides every participant with a wealth of information and skills
on how to make delicious, fresh food in the most sustainable manner possible. This initiative,
which is based on fish supplied directly by the local fishing communities, seeks to heighten the
demand for underutilized species, and simultaneously strengthen the link between fishers and
consumers through the concept of direct sales. Moreover, by reducing the reliance on
overexploited species, this transformative vision engenders a sense of ecological awareness
towards the sustainability of fisheries, and sustains the socio-cultural traits of the local and
traditional cuisine.

Understanding Change and Continuity in Urban Fish Markets: Implications for Food
Security
Jyotishi, Amalenu, Department of Management, Bangalore Campus, Amrita University, India,
amalendu.jyotishi@gmail.com
Gopakumar Viswanathan, Amrita School of Business, Coimbatore Campus, Amrita University,
India gopakumar@cb.amrita.edu
Holly M. Hapke, Department of Geography, Planning and Environment, East Carolina
University, USA hapkeh@ecu.edu
Liberalization and globalization have created new opportunities in the fisheries sector at the same
time they have increased the integration of subsistence economies into commercial markets in
urban spaces of India. New geographies of fish production, marketing, and consumption have
evolved that impact access to fish protein that urban populations enjoy. In this paper, we seek to
understand the spectrum of retail fish trade in two urban areas of India and how this has evolved
over time to service different groups within cities in different ways. Using a commodity (or value)
chain analysis that integrates historical analysis and insights from Polyani, Boserup, and political
economy, we map the spatial arrangement of fish trade in different urban contexts and theoretically
explore how the nuances of change and continuity within fish trade may be explained through
technology, transactions relations, and historical dimensions of production and market relations.
Chennai and Bangalore are selected as the two urban centers as the former is a port city with fish
landings and the latter a land-locked city. Each present a different trajectory of fish market
development. We observe that the evolution of urban fish markets is uneven and often maladaptive
to the changing composition of urban populations. Our analysis suggests that growth in the urban
market for fish caters to upper income groups while fish markets serving low income groups have
either stagnated or declined. Given the increasing level of urban poverty, food insecurity and
malnutrition, such development is a concern.
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An analysis of perceptions and social relations on women fish collectors on Lake Chilwa
Manyungwa, Chikondi Lydia, University of Western Cape, South Africa, cpasani@gmail.com
Mafaniso Hara, PLAAS, University of Western Cape, South Africa, mhara@plaas.org.za;
Sloans Chimatiro, World Fish Lusaka Zambia, s.chimatiro@cgiar.org
Understanding women’s relationship to environmental resources in fish value chains is critical in
designing for gender responsive strategies in small scale fisheries. This paper provides findings
for a study that was undertaken to examine the perceptions and social relations on women fish
collectors locally known as “macheucheu” in communities’ dependent on fisheries at Kachulu
beach on Lake Chilwa in Malawi. The objectives were to 1) examine the roles of the women fish
collectors; 2) analyse the social relations related to their participation in the value chains as fish
collectors and 3) to determine the obstacles that that affect them in their roles. Qualitative methods
were used to generate information. A case study approach was adopted to assess the perceptions
about women participating as fish collectors. Focus Group Discussions were held with the fish
collectors and Key Informant Interviews were conducted with local leaders and frontline staff. The
results demonstrated that discriminatory social perceptions exist that have negative effects on the
empowerment for women fish collectors and affect their whole life cycle. The study established
that there are poor career opportunities for those involved in the node of collectors demonstrated
by the lack of support services to this node. In the context of obstacles, the research found the
social institutions that limit women’s empowerment including early marriages. The research will
contribute to deepening understanding of transformation in the gender discourse within the small
scale fisheries. Importantly, findings will contribute to integrating transformation in values and
practices affecting women in small scale fisheries.

Informal Artisanal Fish Trade in West Africa: Improving Cross-Border Trade
Ayilu, Raymond, University of Ghana, Ghana
Theodore O. Antwi-Asare, University of Ghana, Ghana
In West Africa, fishing and trading in fish and fishery products has been practiced for centuries
and makes a significant contribution to per capita GDP. Data were collected with structured and
validated questionnaire. The study used a survey data from 263 randomly selected fish traders in
selected markets. Using a Logit model, the study found that traders with primary or basic education
were more likely to participate in cross-border fish trade compared to their uneducated
counterparts. The distance (km) travelled between purchase points and the destination of fish
positively and significantly influences cross-border trading; that is, long distances will reduce the
probability of fish traders engaging in informal cross-border trade. It was apparent that traders who
belong to a fish traders’ association were more likely to participate in cross-border fish trade
compared to those who do not belong to any association. Availability of good road infrastructure
had a positive and significant influence on informal cross-border fish trade participation choices.
While residing close to a border town also affects fish traders’ decisions to participate in crossborder trade because it is easier to access the neighboring country’s markets. The study concluded
that government intervenes by providing the necessary infrastructure that will help to reduce
transaction costs and improved transportation. The paper argued for the provision of adequate and
timely information on fish products markets. It is further proposed that fish traders be supported
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and encouraged to form marketing cooperatives. NOTE: an extended abstract is included in
Section IV (Individual abstracts)

Special session #10: Transdisciplinarity in small-scale fisheries of India
Organized by: Nayak, Prateep, University of Waterloo, Canada
Synopsis
This session focuses on understanding social-ecological change and prospects for transformation
in the small-scale fisheries of Bay of Bengal, India using transdisciplinary perspectives. Fishing
communities here are witnessing major shifts and rapid transformations that reflect moving from
tradition to ‘modernity’, from fishing to radically different occupations, from being place-based to
migration, and from multi-species diverse ecosystem to forced aquaculture. These processes of
rapid transformation require careful documentation and analysis. A series of presentations will
highlight: (1) Cultural transformations in fishing communities and methodological insights into
the history and practices of a cultural community; (2) Linking relational wellbeing and
transformation, and how fundamental decisions about change in lifestyle amidst rapid changes are
actually driven by relationships, comparisons and perceived threats and benefits. (3) Importance
of stories and local narratives about fish, fishing and fisher people in making sense of ongoing
transformations. (4) Significance of multimodal data for capturing the many faces of ongoing
transformations and building alternate scenarios for possible futures. The session will distil
multiple perspectives and approaches to study changes taking place in the small-scale fisheries of
the Bay of Bengal coast and emerging trends towards further transformation.
Speakers:
Priyadarshi Patnaik, Indian Institute of Technology Kharagpur, India
Rashmi Ranjan Behera, Indian Institute of Technology Kharagpur, India
Archita Chatterjee, Indian Institute of Technology Kharagpur, India
Suchitra Pramanik, Indian Institute of Technology Kharagpur, India
Raju Mullick, Indian Institute of Technology Kharagpur, India
Special session #10: Individual abstracts
Understanding cultural transformation among fishing communities in Chilika Lagoon,
Odisha: Towards a multi-modal methodological framework
Priyadarshi, Patnaik, Indian Institute of Technology Kharagpur, India, priyadarshi1@yahoo.com
Srabani Rath
Pinaki Gayen
Soham Mallick
A culture is better understood by its visuals, literary texts and oral traditions. In a different way,
culture is manifested through rituals, religious beliefs, cultural praxis as well as everyday
aesthetics. Each of these modes of communication gets linked with other modes either directly or
indirectly to make a distinctive identity of a community. In order to develop insights into the
history and practices of a cultural community, a case study has been conducted on the fishing
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community around Chilika Lagoon of Odisha by focusing on various literary texts, socio-cultural
practices, festivals, visuals and performative practices of the people. These sources are reflexive
of perspectives and perceptions of fishers, and in a way, an organic reflection of actualities. The
minute task of the researcher pursuing multi-modal approach is to analyze and interpret granular
textual properties from these wide array of sources. This multi-modal methodological framework
is a significant tool to capture short-term changes as well as long-term transformations that take
place in such communities across different historical epochs. It is effective towards detailed
identification and portrayal of ecological, occupational and life-style changes among fishing
communities across transforming times, bringing out the cyclical dialectics between nature and
society in a constantly changing ecological hotspot.

Relational well-being and transformation: Case studies from Chilika Lagoon
Behera, Rashmi Ranjan, Indian Institute of Technology Kharagpur, India,
lucky2bright@gmail.com
Junmoni Borgohain
Gouri Karambelkar
Priyadarshai Patnaik
Well-being at an individual level very often encompasses well-being of near and dear ones. It is
realized in collective terms, and not as the property of individuals but something that belongs to
and emerges through relationships with others. The idea of relational wellbeing emerges through
the interplay of personal, societal, and environmental processes, interacting at a range of scales, in
ways that are both reinforcing and remain in tension. This paper, taking Chilika fishing
communities as a case study, addresses how fundamental decisions about change in life-styles and
occupation, from tradition to modern and from conventional to contemporary, are driven by
relationships, comparisons and perceived threats and benefits. When there are rapid ecological as
well as policy changes, communities undergo rapid transformations, and these are driven by
comparisons, band-wagon effect and present bias. However, an underlying motivation of all these
factors is the search for well-being. In Chilika, migration for work, changes in value system,
abandonment of traditions because of comparative perception of wellbeing, and changes in
dynamics of social relationship and support system are functions of ‘relationship’ with community
members who undergo extensive transformations. Using case studies and interviews, a mixed
methodology of both qualitative and quantitative approaches, the paper addresses how perception
of certain relational criteria and the notion of well-being drive such behavior and decisions, and
gives a new direction in assessing wellbeing of fishing communities in relation to the complex
socio-economic, political and ecological settings and formulating policies having far-reaching
implications for actual community well-being.

Understanding linkages between women empowerment and community well being: insights
from the east Kolkata wetlands and Deepor Beel (wetland), Assam
Chatterjee, Archita, Indian Institute of Technology Kharagpur, India
Junmoni Borgohain, Research Scholar, Department of Humanities and Social Sciences, Indian
Institute of Technology Kharagpur, jun.borgohain12@gmail.com
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Empowerment is one of the most important buzzwords in the 21st century so far as gender equality
is concerned. Evolving in the late 20th century (1960), with the civil rights movements in the
United States of America, the concept of ‘empowerment’ highlights increase in education,
awareness and livelihood of women. In a way, it talks about the equal rights of women in relation
to men. In this context, women face numerous challenges that hinder their positions and roles in
the society. According to some scholars, well being, particularly psychological well being
functions as a contributor to empowerment, while to another group of scholars, empowerment
leads to well being. Some scholars are of opinion that the role of both wellbeing and empowerment
as a process rather than outcome. In the Indian context, challenges to women empowerment
constitute a serious problem in fisher communities of wetlands. This paper aims to examine
linkages between women empowerment and community wellbeing. In particular, we analyze the
role of women self-help groups (SHGs) in achieving gender empowerment and subsequently
leading to community wellbeing. We use qualitative data collected in two villages of peri-urban
East Kolkata Wetlands and two adjoining villages near Deepor Beel (wetland) of Assam to conduct
a comparative analysis of linkages between women empowerment and wellbeing. Use of multiple
cases studies from two distinct wetland contexts (east and north-east India) helps shed light on
local nuances surrounding empowerment and wellbeing, and what does it really mean across
specific regional and political-economic contexts.

Fish stories, local, global, past and present: understanding change through narratives
Pramanik, Suchitra, Indian Institute of Technology Kharagpur, India
Arundhati Patnaik, Private Researcher located at Indian Institute of Technology Kharagpur, India
Prateep Nayak, Assistant Professor, School of Environment, Enterprise and Development,
University of Waterloo, Canada
Jenia Mukherjee, Assistant Professor, Department of Humanities and Social Sciences, Indian
Institute of Technology Kharagpurm, India
The power of stories is well documented in social science scholarship. In the past, stories were
created to transmit wisdom and knowledge from one generation to the other. Analyzing such
stories is a unique empirical tool that provides insights into history and culture of communities,
their values and belief systems, their struggles and challenges, and their potentials and resilience.
Oral narratives also capture contemporary multifaceted realities of a community. A combination
of both enables to encapsulate a holistic and integrated picture of a community across temporal
trajectories, shedding light on processes of transformation and suggesting best possible actions
towards sustainable future. India is a country replete with numerous exciting stories surrounding
fishing and fisher communities. We propose to conduct an in-depth analysis of selected placebased stories from Chilika Lagoon, Bay of Bengal, India to develop an initial methodological
framework that can help capture processes of transformation involving fishing culture, society,
economy and environment. Our focus will be on examining how stories and oral narratives can
be used as a powerful tool to understand transformations in the context of small-scale fishery
systems. We will include specific attention to examining transformation as it relates to community
wellbeing (i.e., material, relational and subjective). This paper is based on archival work and
qualitative field research, particularly focusing on stories and oral narratives of the fishing
communities in Chilika Lagoon.
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Creating a multimodal database for capturing cultural data on small-scale fisheries
Mullick, Raju, Advanced Technology Development Centre, Indian Institute of Technology
Kharagpur, India, raju.mullick@gmail.com
Srabani Rath, Advanced Technology Development Centre, Indian Institute of Technology
Kharagpur, India
Pinaki Gayen, Department of Humanities and Social Sciences, Indian Institute of Technology
Kharagpur, India
Priyadarshi Patnaik, Department of Humanities and Social Sciences, Indian Institute of
Technology Kharagpur
Detailed documentation of different aspects surrounding fishing communities including
knowledge of fishing, fish preservation and storage, coping mechanisms, etc. is the need of the
hour. Fishing communities living around Chilika Lagoon are rich in native culture. However, in
the wake of modernity, cultural erosion is underway. Modern technologies are rapidly replacing
traditional fishing techniques. Native culture is also being reshaped by modern culture. Migration
and occupational change are important contemporary trends among Chilika fishers, especially
those involved in small-scale fishing. A detailed database through documentation and compilation
of transformation trends can provide significant insights for policy formulation and design suitable
and sustainable interventions. This paper reflects on the methodological and technical details of
designing and operationalizing a database that captures transformations in small-scale fisheries of
Chilika Lagoon. However, database creation for capturing multimodal data has its own unique
properties and difficulties. Certain fundamental issues relating to classification, search properties,
ease of retrieval and appropriate input for meaningful use of the database requires attention. The
paper will focus on the key features and attributes of the database: enabling remote access, speed
optimization and data retrieval based on key words from title as well as web content, and using
Grover’s algorithm; archiving field work, cultural world, textual and visual narratives; and so on.
Finally, it will discuss and demonstrate a prototype of such a database that can be rigorously
worked upon and implemented across spatial scales. Development of a multimodal database to
capture cultural data holds much promise for the future of small-scale fisheries.

Special session #11: Women and Gender relations in Fisheries, aquaculture, and coastal
communities
Organized by: Frangoudes, Katia, Université de Bretagne Occidentale, France
Synopsis
Women and gender in fisheries are critical global topics. During the past 40-45 years, feminist and
gender researchers have made significant contributions to the field of social science, revealing the
importance of gender to a better understanding of human interactions within coastal communities
and fisheries. However, research work on gender/women has not been equally visible across the
various sub-disciplines. For example, while a gender lens has contributed to change the various
research fields such as agriculture, the impact has been less in fisheries research.
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Today the interest in gender and fisheries is growing, as well demonstrated in the many
contributions to conferences, conference proceedings, reports, journal special issues and books.
The interest in, and importance of, this topic has not yet been adequately represented in refereed
fisheries journals. The publication of MAST special issue on women/gender in fisheries will
contribute to the development of the research about this issue. It is within this objective that the
women/gender in fisheries TBTI will organise a special session at WSFC to launch the publication
of special issues of MAST.
Speakers:
Sarah Harper, University of British Columbia, Canada
Madeleine Gustavsson, University of Exeter, England
Carmen Pedroza, Universidad Nacional Autónoma de México
Kate Barclay, University of Technology Sydney, Australia
Maíra Borgonha, Universidade Federal Fluminense, Brazil
Kumi Soejima, National Fisheries University, Japan
Maria Pena, University of the West Indies (UWI), Barbados
Jorge Torre, Comunidad y Biodiversidad A.C. (COBI), Mexico
Holly Hapke, East Carolina University, United States
Kimberly Orren, Fishing for Success, St. John’s, Canada
Special session #11: Individual abstracts
The role of indigenous women in transforming fisheries governance
Harper, Sarah, Institute for Oceans and Fisheries, University of British Columbia, Canada,
s.harper@oceans.ubc.ca
Anne Salomon, Resource & Environmental Management, Simon Fraser University, Canada,
aks21@sfu.ca
Dianne Newell, Department of History, University of British Columbia, Canada,
dnew@mail.ubc.ca
Hilistis Pauline Waterfall, Heiltsuk Tribal Council, Canada
Kelly Brown, Heiltsuk Integrated Resource Management Department, Canada
U. Rashid Sumaila, Institute for the Oceans and Fisheries, University of British Columbia,
Canada, r.sumaila@oceans.ubc.ca
While the agency of individuals has been identified as a key factor in triggering governance
transformations in social-ecological systems, little research has investigated the role of gender in
these processes, particularly with respect to Indigenous fisheries governance challenges. For
millennia, coastal Indigenous communities along the northwest coast of North America have
depended on fishing as a way of life and Pacific herring (Clupea pallasii) has been an integral part
of their economies and cultures. However, maintaining access to this essential resource for food,
social, and ceremonial use and local livelihoods, has become increasingly challenged by
centralized governance regimes, fishing pressure and climate change. In 2015, on the Pacific coast
of Canada, conflict between the Heiltsuk First Nation and Canada’s federal fisheries agency over
the conservation of Pacific herring sparked a flashpoint. We focus on the role of Heiltsuk women
during this crisis to better understand broader processes of change within a linked fish-human
system. Through semidirected interviews we identified important contributions by Indigenous
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women to the herring-related economy through participation in the herring spawn-on-kelp fishery,
and its governance. We found that in recent efforts to reclaim Indigenous fishing practices and
rights, Heiltsuk women took on key leadership roles, increasing social cohesion, facilitating the
flow of information, and negotiating among those holding power and conflicting objectives.
Viewed through the framework of transformative change in social-ecological systems, Heiltsuk
women demonstrated strategic agency in challenging colonial governance regimes and catalyzing
change in small-scale fisheries policy and management.

Exploring the changing role(s), identities and wellbeing of women in small-scale fishing
families
Gustavsson, Madeleine, University of Exeter, UK, m.c.gustavsson@exeter.ac.uk
In recent years, research has studied how fishers in the global north respond to economic, policy
and environmental changes by diversifying their fishing products and/or businesses to secure their
economic viability - in particular in the small-scale fishing sector. However, to date, no research
has explored the role(s), identities and wellbeing of women in these diversification arrangements
other than noting that their contributions are important. In this presentation I will present ongoing
and future research in the UK and Canada which explores how women’s role(s), identities and
wellbeing are unique in diversification arrangements, underpinned by historical and current
gendering of fishing activities, identities and relations in the fishing context. First, the paper will
explore the multifarious ways in which women participate in fishing family diversification.
Second, drawing on the conceptual idea of the ‘good fisher’, the research will explore if and how
women can develop symbolically valued capitals in the fishing field through their contributions in
ensuring the future survival of small-scale fishing businesses, potentially achieving the position of
the ‘good fisher’ and/or gender equity. I will also offer some reflections on how I will use the
concept of wellbeing to understand women’s position within small-scale fishing families and
present some methodological approaches through which I will examine the suggested research
ideas. The research uses a participatory approach and several knowledge exchange activities will
be proposed – specifically focusing on women in fishing families in a post-Brexit UK.

The gender dimensions of fish processing in Lake Chapala and the determinants of
bargaining power
Pedroza, Carmen, Universidad Nacional Autónoma de México, Mexico,
pedrozacarmen@yahoo.com
Lake Chapala’s artisanal fisheries have been the support of an important economic activity for
centuries. Moreover, its processing industry has employed hundreds of families for the drying and
salting of fish since the end of the XIX century. Later, the introduction of carpe and tilapia forced
a change in the market structure, including the processing activities. Currently, filleting-fish is a
successful growing industry, which employs mostly women from the communities around the lake.
This paper aims to identify the elements influencing the division of labor in fish-processing and
the determinants of bargaining power for women. Fieldwork was carried out in three communities
riparian to Lake Chapala (Jamay, Petatán, LaPalma), during 2015-2017, using a survey strategy
based on questionnaires and formal and informal interviews to obtain qualitative and quantitative
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data. Results show that fish-processing, as a labor market opportunity for women, is a source of
bargaining power, is flexible in working hours, and a constant and reliable source of income, unlike
fishing. In Petatán, fish-processing is a women’s dominated activity, highly valued, with the largest
average income, complementary to household. Jamay, has male (20%) and female (80%) fishprocessors, fish-processing is their only source of income, and is considered an activity for single
mothers (35%) or those who cannot get better jobs. In both communities, married women’s
contribution to household income depends on their husband daily earnings, ranging between 2575%. In LaPalma, fish-processing is a male-dominated activity, where women do not dare to work
among the young fileting workers.

Integrating gender into fisheries management and development: designing a toolkit for
Pacific Island countries
Barclay, Kate, University of Technology Sydney, Austrealia, Kate.barclay@uts.edu.au
In the Island Pacific small but growing numbers of people working in fisheries agencies believe
that gender is important in small scale fisheries. Even for those who do not yet see the relevance
of gender for fisheries, donor and government requirements are making gender considerations a
part of their work. This paper outlines a small project to find out how to support fisheries agencies
to better address gender considerations, within a larger project on community-based fisheries
management in Solomon Islands, Kiribati and Vanuatu. The gender project research consisted of
40 semi-structured interviews with staff from agencies for fisheries and women's affairs, people
from stakeholder organizations, and key informants from regional and research organisations,
qualitative document review, and some institutional relationship analysis. One of the key findings
was that most of the staff working in fisheries management and development have marine biology
training and do not know how to integrate gender into their work, beyond increasing numbers of
women working in government agencies, and having women in fishing communities attend
consultation meetings. Social science, specifically understanding of gender in local contexts and
cultural and institutional norms, is necessary for identifying how gender plays out in fisheries and
designing interventions to improve equality. The project steering group decided the most useful
output from the project be a toolkit to help staff do gender better. In this paper I outline key research
findings, the process taken in designing the toolkit, and the contents of the toolkit.

Women, squirrelfish and mangoes: Exchanges by the seashore
Borgonha, Maíra, Universidade Federal Fluminense, Instituto Meros do Brasil, Brazil,
eumaira@gmail.com
Áthila Andrade Bertoncini, Universidade Federal do Estado do Rio de Janeiro -UNIRIO,
Instituto Meros do Brasil, Brazil, athilapeixe@gmail.com
José Levi Furtado-Sampaio, Universidade Federal do Ceará, Brazil, leviufc@gmail.com
Cassiano Monteiro-Neto, Universidade Federal Fluminense, Brazil, cmneto@id.uff.br
The present study case aims to investigate the role of women participation in the fishery food chain
at Caponga village, Northeast Brazil and their remarkable importance in food security, as well.
The research was performed during the 2006/07 and 2014/16, gathering data about women
participation in raft fishing, through an ethnoecological approach and visual ethnography. Fishing
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is the main economy basis at Caponga. Nowadays, with the collapse of lobster fishing, fishermen
catch mostly fish in spite of being a more dangerous fishery. Over the years raft fishing techniques
were improved, taught and lingered, exclusively, among men. Hence, women’s role in local smallscale fisheries still remains with huge importance at present days. As observed, among informal
jobs in the local food chain, it was possible to identify a veiled, but well establish, exchange system
with specific functions attributed exclusively to women. Still, women have reaffirmed their
participation in the fisheries context, through hancrafts and struggling for their rights through the
social movements. Over time, Caponga witnessed the survival and strengthening of the female
participation in fisheries, taking on the challenges caused by the economic rhythms, distinguished
by times of abundance, decline and devaluation of the fishery products. Thus, this strong evidence
denies the concept of female invisibility, although adequate formal recognition of their workforce
continues to be absent.
The change of women’s participation in Japanese small-scale fisheries and gender
perspective
Soejima, Kumi, National Fisheries University, Japan, soejima@fish-u.ac.jp
One remarkable feature of Japanese small-scale fisheries is that most is family-run management.
The dramatic surge of women’s participation in SSF was in 1960s. Japan was in high economic
growth period and motorized fishing boats and aquacultures spread around that time. However,
many sons of fishers ceased to succeed the fishery and chose to employ in other industries. Instead,
wives were brought on the fishing. However, as fishing incomes begin to decline, wives began to
engage in other industries. As a result, the rate of the women’s participation in SSF is declining.
Due to the decrease in women’s participation in SSF, (1) closing their fishing businesses or
downscale, (2) labor-saving by machines, (3) increasing in foreign workers are underway in
fisheries and fishing communities. Under such circumstances, a white paper on fisheries had
mentioned about women in the context of social well-being, not fishery worker. A white paper
started to mention about women in fishery worker’s section within recent years. However, there
are few technical and formal fisheries training programs that are targeted to or include women.
Furthermore, Japanese fishery cooperatives are important organizations in Japanese fishery and
fishing communities. Women are denied membership in the Fisheries Cooperative. When it
becomes more difficult to maintain the cooperative due to the decrease in the number of
membership, there is a tendency to try to incorporate women as membership in these days.
However, the purpose is to maintain a cooperative. They don’t recognize the necessity of equal
gender participation in fisheries governance.
Understanding working women’s issues and developing practical solutions for their
improved fisheries occupation and domestic life: a case study of the Central Fish
Processors Association (CFPA) in Barbados
Pena, Maria, Centre for Resource Management and Environmental Studies (CERMES), The
University of the West Indies (UWI), Cave Hill Campus, Barbados,
maria.pena@cavehill.uwi.edu
Patrick McConney, CERMES, UWI Cave Hill Campus, Barbados, pmcconney@gmail.com
Debra Joseph, Dept. of Government, Sociology and Social Work, UWI Cave Hill Campus,
Barbados, debra.joseph@cavehill.uwi.edu
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Leisa Perch, Gender in Fisheries Team, Barbados, lperch@outlook.com
Vernel Nicholls, Barbados National Union of Fisherfolk Organisations (BARNUFO), Barbados,
vernel.nicholls@gmail.com
Neetha Selliah, CERMES, UWI Cave Hill Campus, Barbados, neetha.selliah@cavehill.uwi.edu
Knowledge gaps on gender in small scale fisheries contribute to the poorly understood and
documented characteristics of these Social-Ecological Systems (SES) in the Caribbean. Absent is
documentation of women’s roles, the value of these roles to the entire fisheries value chain,
strategies for livelihood diversification, and coping mechanisms in times of shock and crises;
information critical to mainstreaming gender in these systems. Generally, women are well known
or recognized in the postharvest segment of the value chain. Their membership in fisherfolk
organizations however, is rare. In 2017, the Gender in Fisheries Team (GIFT) began action
research with the only fisheries postharvest association in Barbados. The Central Fish Processors
Association (CFPA) was established out of a need to address challenges small fish processors (fish
vendors) were experiencing with their work area at the Bridgetown Fisheries Complex. Despite
not being a legally formal organization, participation in the predominantly female CFPA and its
activities is high, especially in times of crisis. Both institutionalized regular and ad hoc meetings
have proven partially successful at tackling problems and developing the CFPA, but more needs
to be done. Issues have been identified from CFPA meeting minutes, other documents and
discussions with the membership. GIFT is continuing research to obtain a good understanding of
CFPA problems and concerns, and determine what the female members envision as possible
practical solutions to enhance their fisheries occupation and domestic life. This research is framed
conceptually in terms of livelihood and institutional analyses and adaptive capacity – the research
frameworks of GIFT.

New women roles towards sustainable small-scale fisheries: lessons from field stories,
Mexico
Torre, Jorge, jtorre@cobi.org.mx
Arturo Hernández, ahernandez@cobi.org.mx
Francisco Fernández, ffernandez@cobi.org.mx
María José Espinosa-Romero, mespinosa@cobi.org.mx
Jaime Lopez, jlopez@cobi.org.mx
Comunidad y Biodiversidad, A.C., Mexico
Gender roles are not given, they are socially constructed, and are changing over time and by
locality. In fisheries, women’s contributions are often invisible and remain unrepresented in
statistics. They are commonly recognized as men’s helpers, even in situations in which they fish
or participate in closely related activities. We reviewed the current status of women’s roles in
small-scale fisheries through the revision of governmental information and programs; and by
comparing and extracting lessons learned from seven case studies in Mexico. In the last ten years,
women´s roles have been changing and contributing to fisheries sustainability. Women have
become active practitioners of good practices, including: 1) fisheries and ecosystem restoration, 2)
environmental changes monitoring, 3) cooperative leaders, 4) participants in decision-making
processes, 5) entrepreneurs, and 6) promotion of marine conservation. As women have become
pioneers in these roles they have faced hard criticism from community members and have been
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used politically by the government. We identified that the successful element to achieve these best
practices are the willingness to learn and change the status quo by both, women and men.

Special session #12: Transforming small-scale fisheries in Myanmar: Lessons and visions
from co-management approaches of the Myanmar Fisheries Partnership
Organized by Whitty, Tara Sayuri, International Union for Conservation of Nature (IUCN) and
Flaming, Barry, Wildlife Conservation Society, Myanmar
Synopsis
Myanmar is currently undergoing unprecedented reforms, including decentralization of natural
resource management. This represents exciting opportunities for transforming fisheries
management in Myanmar, with management over inland and inshore fisheries devolving to subnational states and regions, and new state/regional committees and policies for coastal
management being developed. The Myanmar Fisheries Partnership (MFP) is a knowledgeexchange platform among diverse actors and stakeholders (fishers, government departments,
Parliament, the private sector, NGOs, academia) working to support development of fisheries comanagement in the country. The special session will share and discuss the work of MFP partner
projects, as well as implications of developing co-management in the dynamic social and political
context of Myanmar, including perspectives presented by representatives of fisher organizations
linked to these projects. Across these projects, common threads include: working with local
communities, government agencies, and other key stakeholder groups to build capacity for comanagement; supporting the formation of fisher organizations; promoting policies to enable comanagement processes and small-scale fisher rights; and strengthening and diversifying
livelihoods. Through presentations and a discussion panel, this session will share experiences and
clarify the role of partnership efforts and co-management in the future of Myanmar’s small-scale
fisheries and help strengthen future work through synthesizing lessons learned and outlining
approaches to overcome challenges.
Speakers:
Tara Sayuri Whitty, International Union for Conservation of Nature (IUCN), Myanmar
Thaung Htut, Wildlife Conservation Society (WCS), Myanmar
Bobby Maung, Network Activities Group (NAG), Myanmar
Romain Langeard, WorldFish Center, Myanmar
Panel Discussion: Fisher Perspectives
Soe Lwin, Kyeintali Inshore Fisheries Co-management Association, Myanmar
Myint Oo, Fisheries Development Association of Thaton, Myanmar
Aung Myo Naing, Rakhine Coastal Resource Conservation Association, Myanmar
Soe Win, Ayeyarwaddy Fishery Regional Network
Panel Discussion: A broad vision of co-management in Myanmar fisheries
Aung Kyaw Thein, Pyoe Pin Institute, Myanmar
Khin Maung Soe, WorldFish Center, Myanmar
Bobby Maung, Network Activities Group (NAG), Myanmar
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Special session #12: Individual abstracts
Transformations in managing Myanmar’s small-scale fisheries: An overview
Whitty, Tara Sayuri, International Union for Conservation of Nature
It truly is a dynamic time for fisheries governance in Myanmar, with recent and ongoing changes
to national policies, newly developed state and regional laws, and the formation of Union and
State/Region-level Coastal Resource Management Committees. While these changes signal great
opportunity for co-management of local small-scale fisheries, it is also necessary to establish
processes and capacity for co-management in the Myanmar context. The various groups linked to
the Myanmar Fisheries Partnership (MFP) are working toward this goal through diverse projects.
Wildlife Conservation Society (WCS), Pyoe Pin Institute (PPI), and Rakhine Coastal Region
Conservation Association are implementing an inshore fisheries co-management pilot project in
Rakhine State. Network Activities Group (NAG) and PPI have been active in Rakhine State and
Ayeyarwaddy Region, organizing fishers, using SSF Guidelines as a policy advocacy tool, and
developing state/regional policies and fishery partnerships. WorldFish works with Department of
Fisheries (DoF) on inland fisheries in the Dry Zone and Ayeyarwady Delta area. Danish
International Development Agency works with a focus on capacity-building of DoF staff for
sustained management effectiveness. FFI’s work with the DoF, regional government, and local
communities in the Myeik Archipelago resulted in the endorsement of Myanmar’s first Locally
Management Marine Areas in 2017. In Mon State and Bago Region, the Swiss Agency for
Development and Cooperation’s Gulf of Mottama Project is a cross-sectoral project on fisheries
co-management and livelihoods improvement, implemented by Helvetas, NAG, IUCN, and
Biodiversity and Nature Conservation Association. These projects represent efforts to take
advantage of emerging opportunities to shift Myanmar’s SSF toward greater equity,
representativeness, and sustainability.

Piloting Inshore Fisheries Co-Management in southern Rakhine State, Myanmar
Htut, Thaung1, Kyaw Thinn Latt1, Maung Maung Kyi2, Aung Myo Naing2, Soe Lwin3
1 Wildlife Conservation Society, Yangon, Myanmar thtut@wcs.org and ktlatt@wcs.org
2 Rakhine Coastal Resource Conservation Association, Kyeintali, Myanmar
drmgmgkyiktl@gmail.com and aungmyonaing.rca@gmail.com
3 Kyeintali Inshore Fisheries o-management Association, Kyeintali, Myanmar
soelwin.kifca@gmail.com
In support of ongoing fisheries reform efforts in Myanmar, WCS and local partners have been
developing an inshore fisheries co-management demonstration project involving 10 coastal
communities centered around Kyeintali in Gwa Township, southern Rakhine State. With funding
from the UK’s Darwin Initiative, WCS is working with the Rakhine Coastal Resource
Conservation Association (RCA) and other partners (Pyoe Pin, University of Exeter) to understand
the communities’ socioeconomic situation and analyze their current and historic fishing practices.
We have mapped fishing grounds and compiled information on preferred gear types, targeted fish
species, and seasonal fishing activities. We also installed vessel monitoring systems to track
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fishing boats – which confirmed the data gathered from participatory mapping and helped further
define the community’s fishing grounds. These activities aided us in identifying a co-management
area and establishing a new fisheries association – the Kyeintali Inshore Fisheries Co-management
Association (KIFCA) – comprised of 20 representatives from each of the participating villages
(one man and one woman) to collaboratively oversee the area. Within the 280-square mile comanagement area, specific zones – such as no take zones, seasonally-closed areas, and gearrestricted areas – have been delineated by the communities themselves and a co-management plan
drafted to guide implementation. On August 8 Myanmar’s Department of Fisheries formally
designated the Kyeintali co-management area, one of the first such arrangements in the country.
This is just the beginning of the process and additional efforts will be needed to continue
supporting co-management implementation and strengthening of KIFCA in order to present a
successful model that can be replicated across Myanmar. This presentation will provide an
overview of the co-management demonstration process in Kyeintali, lessons learned to date, and
implications for further replication in the Myanmar context.

Sub-national Fishery Legislation Experiences
Bobby, Maung, Network Activities Group
The constitution of Myanmar (2008) allowed the first time in the history for State and Region to
formulate their own freshwater fishery law. In 2012, the first Freshwater Fishery Law was enacted
by Ayeyarwaddy Region, other Coastal States and Regions enacted in the later year based on
experiences of Ayeyarwaddy Region. The Fisher Development Associations and Networks has
been successfully exercised their rights in influencing Freshwater fishery law through public
hearing, consultations and feedback. Myanmar Freshwater Fishery Law (1991) restricted its focus
on revenue collection. Current Freshwater Fishery Laws at the States and Regions recognize small
scale fisher access to fishing rights, their livelihood, right to organize fishery group/association,
promote co-management of fishery resources, and sustainability. Although it is early to see the
outcomes of new regulatory frameworks; fishery landscape is changing, initial success are
observed and new challenges and opportunities emerged.

Characterizing and monitoring outcomes of inland fisheries governance in Myanmar
Langeard, Romain, WorldFish Center
The project ‘Improving fishery management in support of better governance of Myanmar’s inland
and delta fisheries’ funded by ACIAR is carrying out research to support inland small-scale
fisheries (SSF) and their transition under the decentralization of natural resource management.
Implemented by WorldFish in partnership with the Department of Fisheries (DoF), the project is
pioneering a unique research framework involving local NGOs and universities to document and
support the policy reform process. The research aims at offering in-depth characterization of
existing management systems, with a particular emphasis on recent community-based
arrangements. Further, the research puts forward a comprehensive monitoring system with the
intention to evaluate the impacts of different management in terms of social equity, economic
productivity and environmental sustainability. Building on these two components, the research
supports a critical reflection on the reform process and the possible improvements in the
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governance of Myanmar’s freshwater fisheries. The presentation will revisit the collaborative
research work to date in order to finally outline some of the risks and opportunities lying ahead of
the reform.
Panel Discussion: Fisher Perspectives
In this panel discussion, expert members from four local fisheries organizations will share their
experiences with various projects working to develop co-management of small-scale fisheries.
This will be a moderated discussion, but questions from the audience are encouraged.
Panel Discussion: A broad vision of co-management in Myanmar fisheries
In this panel discussion, experts from three organizations working on fisheries co-management in
Myanmar will share their perspectives on the future of co-management for Myanmar’s fisheries.
This will be a moderated discussion, but questions from the audience are encouraged.

Special Session #13: Transdisciplinary approach for the implementation of the SSF
Guidelines and the SDGs
Organized by: Jentoft, Svein, Norwegian College of Fishery Science, UiT-The Arctic University
of Norway, Norway
Synopsis
In governance, we rely of the conceptual framework we have until we replace it with another one.
In this sense we always walk the talk, we do what we say, and it has nothing to do with
organizational hypocrisy or not. We may not always be aware of the limiting effects of the
language it contains, including scientific language. Scientific disciplines are institutions that not
only come with a topic, but also with certain assumptions of how the world works. These
assumptions and the theories they lead to are conceptualized in ways we take for granted, because
we are disciplined to do so. The discipline of disciplines eventually also tends to discipline our
daily language and our political discourse. In many instances, the problem under scrutiny is
wicked, in the sense that it cannot easily be framed by one discipline: it needs both
transdisciplinary work and ethical reflection. The poverty-climate change nexus is such a problem
– it is super-wicked. For transdisciplinary work to take effect, we need to begin by critically
examining on our concepts, what they do and do not. They were not handed down from the tower
of Babel, but are social contracts and constructs that must be put to continuous test in a world that
is ever changing. The implementation of the SSF Guidelines depends on our ability think twice
about our language, and to critically reflect on their performativity. This is not only because what
concepts allow us to see. Equally important is what concepts tell us to do. The session explores
what transdisciplinarity means, in theory and practice.
Speakers:
Svein Jentoft, Norwegian College of Fishery Science, UiT-The Arctic University of Norway,
Norway
Shehu Latunji Akintola, Lagos State University, Nigeria
Milena Schreiber, Swedish Institute for the Marine Environment, University of Gothenburg,
Sweden
38

Minerva Arce-Ibarra, El Colegio de la Frontera Sur (ECOSUR), Mexico
Suvaluck Satumanatpan, Mahidol University, Thailand
Miguel González Pérez, York University, Canada
Moenieba Isaacs, University of Western Cape, South Africa
Sérgio Mattos, Grupo de Pesquisa em Ictiologia Marinha Tropical – IMAT, Brasil
Special Session #13: Individual abstracts
Sustainable small-scale fisheries in Nigeria- adopting open transdisciplinarity paradigm for
transformation
Akintola, Shehu Latunji, Fisheries Department, Lagos State University, Lagos, Nigeria,
shehu.akintola2@gmail.com
Kafayat Adetoun Fakoya, Fisheries Department, Lagos State University, Lagos, Nigeria,
kafayat.fakoya@lasu.edu.ng
Overarching objective of fisheries policies, management and science in Nigeria is attainment of
sustainability. However, the pathways present both adaptive challenges/ wicked problems. This
article examines some fisheries and policy indicators, (via fisheries data and fisheries policy
documents) and fisheries curriculum within the precepts of sustainable indicators. While there
have been some efforts toward sustainable development, there are many hurdles that will need to
be overcome to achieve sustainable small-scale fisheries as a result of knowledge imbalances.
Adopting open transdisciplinarity paradigm not only provide a panacea to knowledge imbalances
but will reduce the conflict associated with inter-sectoral governance of inland fisheries. Open
transdisciplinarity in this context is not restricted to the process and outcome of knowledge
generation but extended as a means to enhancing the process for collaborative efforts. Scientist,
government and civil society organisation and other stakeholders would need to work more closely
in order to achieve the transformation envisaged to drive sustainable fisheries development. There
is the need to produce both new sets of knowledge and action required to deal with a future of
small-scale fisheries where complex and unprecedented issues of global change will play out as
wicked problem. This paper concludes that many of the present inhibitions toward sustainable
fisheries development present arrays of adaptive challenges which will be overcome with
paradigm shift towards open transdiscplinarity and transformation to meta- governance. NOTE:
an extended abstract is included in Section IV (Individual abstracts)

Governing the governance: Small-scale fisheries in Europe with focus on the Baltic Sea
Schreiber, Milena, Swedish Institute for the Marine Environment, University of Gothenburg,
Sweden, milena.schreiber@gu.se
Sebastian Linke, School of Global Studies, University of Gothenburg, Sweden,
sebastian.linke@gu.se
Alyne E. Delaney, Innovative Fisheries Management, Aalborg University, Denmark,
ad@ifm.aau.dk
Svein Jentoft, Norwegian College of Fishery Science, UiT The Arctic University of Norway,
Tromsø, Norway, svein.jentoft@uit.no
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“Governing the governance” refers to the overarching governance values and principles on which
governing institutions are built and operate relative to small-scale fisheries. What are these values
and principles, and how consistent are institutional settings with them? How effective are existing
institutions for realizing these values and principles in their governing practices? These questions
can be raised for any societal sector, including fisheries. Our research explores the governance
system and experiences of small-scale fisheries in the Baltic Sea, particularly in the context of the
EU Common Fisheries Policy. What are Baltic small-scale fisheries, and how are they being
governed? How supportive are the governance system to the values, concerns and interests of
small-scale fisheries? Thus, what is the scope for the governability of small-scale fisheries in this
area? We focus on the consequences of a missing link between small-scale coastal fisheries’
interests and concerns and the EU overarching fisheries governance and fishers’ representation in
regional fora like the Baltic Sea Advisory Council. We evaluate how this missing linkage shifts
under current transitions towards increased support for small-scale fisheries in Europe, and what
governability and transdisciplinary challenges this shift may entail.

Progress and perspectives on the implementation of the SSF Guidelines and the SDGs in
Mexico’s artisanal fisheries
Arce-Ibarra, Minerva, El Colegio de la Frontera Sur (ECOSUR), Mexico.
Ma. Cleofas Herrera, Universidad Autónoma de Sinaloa
Cairo-Lizárraga, Universidad Autónoma de Sinaloa
As an UN member, Mexico has signed several UN international agreements, including the SSF
Guidelines. This study aims at presenting a review of the progress and perspectives on the
implementation of the SSF Guidelines and the SDGs in Mexico’s artisanal fisheries. One of the
top challenges in Mexican fishery policy is that there is a lack of a long-term plan for fisheries
management and fisheries governance. Other problems include that the social aspects of SSF
fisheries are poorly researched and that deterioration of fish stocks has been gradually increasing.
The SSF Guidelines were introduced to the Mexican Senate on August 2017, and currently, we
found no evidence of any implementation program whatsoever. To move forward toward the
implementation of SSF Guidelines and SDGs within a human rights-based approach in Mexico’s
SS fishing sector, this study proposes a TD approach that includes several scales, from global to
local. Globally, Mexico and other Latin American countries would need support from the World
Bank and other international institutions in devising structural policies –sensible to countries’
realities, targeted at poverty eradication and food security. At national level, the Mexican
government needs to work on participatory approaches in fisheries policy implementation
including a call to SS fishers as well as other stakeholders (academia, NGOs, SCOs, and private
sector) to introduce a diagnosis of the fisheries sector, and to propose a scenario of solutions
sensitive to regional and local contexts of SSF.

Resilience of small-scale fishers in the Gulf of Thailand
Satumanatpan, Suvaluck, Mahidol University, Thailand, suvaluck.nat@mahidol.ac.th
Richard Pollnac, University of Rhode Island, Kingston, RI, USA, Pollnac3@gmail.com
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Findings indicate that small-scale fishers’ responses to the fishery’s decline are associated with
four components of resilience derived from a principal component analysis of 12 resilience items:
ability 1) to get work elsewhere; 2) to compete and survive and adapt better; 3) to increase
confidence by planning for financial security and learning new skills; and 4) to cope when there is
a change. The study indicated that resilience of fishers depends on a combination of several factors.
Fishing communities in the developed urban areas have high levels of employment options, as well
as competitiveness, survivability and adaptability. Similar to fishers in developed urban areas,
those in industrialized, pollution producing areas share the high level of competitiveness,
survivability and adaptability, while having low capacity to cope when there is change. In addition,
fishers’ age, household income from fishing, education, years of fishing, boat ownership and
fishing group membership have varying effects on their perceptions of resilience. Surprisingly,
awareness of climate change had no impact on the resilience variables. It is notable that, even
though fishery resources have been declining, most fishers continue to fish and do not want to
pursue another occupation. The findings from this study can aid in design of fishery improvement
and governance programs appropriate to the attitudes, beliefs and values of fishers; hence,
increasing the likelihood of their relative success.

Indigenous artisanal fisheries in Nicaragua: governance and autonomy
González Pérez, Miguel, York University, Canada
In this paper I describe recent changes in the social and economic conditions that are relevant to
the social status and development of artisanal fisheries on the Nicaraguan Caribbean autonomous
regions. I examine these in relation to current governance challenges faced by Indigenous and
Afro-descendant peoples, especially to those that live in coastal communities and areas adjacent
to inland waters, for whom fisheries is a critical component of their livelihoods. A rapid flow and
uncontrolled immigration of non-indigenous campesino settlers, the titling of large swaths of land
under a collective property regime, and the weakening of traditional forms of authority in the light
of competing governance structures, are all factors that in combination produce a scenario where
conflict is frequent, while negotiation - when occurs – it often expresses historical injustice and
power differences between the state, private agents, and indigenous peoples. Theoretically, my
presentation seeks to contribute to transdisciplinary dialogues on governance of small-scale
fisheries, indigenous tenure rights to terrestrial and sea resources and international law.
Can international instruments like the SSF guidelines and SDGs prioritise women’s
interests, rights and access to land and marine resources- a case study of Buffeljagsbaai,
South Africa?
Isaacs, Moenieba, University of Western Cape, South Africa
Women in Buffeljagsbaai on a daily basis are faced with difficult choices between feeding their
families and/or garnering quick cash from poachers and risk imprisonment. Many women in the
community have husbands, sons, partners, and brothers who are engaged in illegal abalone
poaching and they are entrapped in traditional gender roles to supporting these poaching activities
by preparing food, cleaning wetsuits, storing catch bags in their freezers and allowing boats to park
on their premises. A transdisciplinary approach through the use of documentary evidence, district
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land office, local land committee, and in-depth one-one interviews to get a deeper understanding
of the challenges facing women to eke out a livelihood of the marine resources and on the land.
The tenure insecurity of ancestral land challenge due to blue growth initiatives in large-scale
abalone aquaculture. The women of Buffeljagsbaai use food and the production of food they
sourced from the seascapes (land and sea) to resist the threats from authorities to their livelihoods,
land and food security. The women of Buffeljagsbaai face an ongoing struggle to have their voices
heard and their needs met against a backdrop of one of the most divisive and politically sensitive
issues facing vulnerable coastal communities in South Africa. How can we overcome centuries of
discriminatory tenure systems? How can land and fishing rights be redistributed in an equitable
way? Can international instruments like the SSF guidelines and SDGs play a role in women’s
prioritise women’s rights, access and interests?

Special session #14: Enhancing Coastal Livelihoods: Assessing the contributions of smallscale fisheries to livelihoods and food security and opportunities for improvement
Organized by: Stacey, Natasha, Charles Darwin University, Australia
Synopsis
Our panel consists of 4 papers which consider a variety of interrelated issues associated with Small
scale fisheries livelihoods and food security in rural coastal contexts in Indonesia and Timor Leste.
The papers will investigate issues such as livelihood dependence; food security and nutrition;
gender; community engagement in livelihood programs and recommendations for enhancing
interventions. By understanding the context and identifying potential barriers we can identify
opportunities to better direct policy and entry points for improvements, sustain livelihood diversity
and reduce vulnerability.
Session Overview
Introduction to the panel and presentations (Natasha Stacey, CDU)
Paper 1: Enhancing coastal livelihoods in Indonesia: An evaluation of recent initiatives (Natasha
Stacey, CDU/Neil Loneragan Murdoch University) We report on the results of a collaborative
research activity to examine findings from 20 small-scale fisheries and aquaculture development
enhancement programs and projects implemented in Indonesia over the last two decades. Through
collaboration between Australian and Indonesian researchers, we assessed the effectiveness of
initiatives, their contributions to livelihoods and lessons learned. Measures of success (immediate
and longer term and livelihood outcomes) loosely followed the Sustainable Livelihoods Approach
Conceptual Framework and gender approaches. This synthesis of initiatives was used to identify
common factors for enhancing livelihoods, as a basis for more applied, action-driven research in
Indonesia.
Paper 2: Assessing the impact of coastal livelihood development programs in Savu-Raijua, eastern
Indonesia (Pia Harkness, CDU) Livelihood diversity and adaptability are key strategies employed
by low-income coastal communities in Southeast Asia. However, programs aimed at strengthening
or introducing livelihood activities typically focus on one activity, rather than working holistically
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across livelihood systems. This paper examines government coastal livelihood programs in SavuRaijua, and considers how they enable or constrain existing household livelihood systems.
Program outcomes have varied, with problems relating to corruption, unequal distribution of
benefits, and conflict. The paper identifies how these issues may have been avoided by developing
programs based on an improved understanding of livelihood systems, and social and political
dynamics.
Paper 3: Possible scenarios for enhancing benefits from a small-scale fishery in Timor-Leste: How
can we avoid trade-offs between food security, nutrition and coastal livelihoods? (Kim Hunnam,
CDU) In Timor-Leste, a country with high levels of undernutrition, small-pelagic fish such as
sardines, are transported from coastal communities, including to inland areas. The existing fishery
food system is under-developed and un(der-)regulated. Enhancing benefits can be conceived
(through a food security perspective) by increasing the availability of fish, improving physical and
economic access to fish, and encouraging households to purchase and consume more fish. But
what would such future scenarios mean for the livelihoods, food security and nutrition of fisheryassociated workers and their families? Drawing from lessons elsewhere, this paper will explore
entry points for improvement of the sardine fisheries in Timor-Leste, and consider how these
potential changes may impact both coastal (‘producer’) and non-producer communities.
Paper 4: An action research agenda for improving the visibility of SSF and their contributions
(Natasha Stacey, CDU) This presentation will summarise findings from a recent review on
approaches to SSF livelihood enhancement and diversification, including best practices, successes,
failures, constraints and opportunities. We suggest despite limited successful examples, there is
general consensus on best practice approaches, in ranging from methodologies, to improved
project planning, implementation, and evaluation. Multidisciplinary feasibility assessments are
also important but rarely conducted. We provide recommendations for further research, capacity
building and livelihood development including building on innovations in other agricultural,
gender health research relevant to SSF.
Speakers:
Natasha Stacey, Charles Darwin University, Australia
Pia Harkness, Charles Darwin University, Australia
Kim Hunnam, Charles Darwin University and Australian National University, Australia
Special session #14: Individual abstracts
Enhancing coastal livelihoods in Indonesia: An evaluation of recent initiatives
Stacey, Natasha
We report on the results of a collaborative research activity to examine findings from 20 smallscale fisheries and aquaculture development enhancement programs and projects implemented in
Indonesia over the last two decades. Through collaboration between Australian and Indonesian
researchers, we assessed the effectiveness of initiatives, their contributions to livelihoods and
lessons learned. Measures of success (immediate and longer term and livelihood outcomes) loosely
followed the Sustainable Livelihoods Approach Conceptual Framework and gender approaches.
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This synthesis of initiatives was used to identify common factors for enhancing livelihoods, as a
basis for more applied, action-driven research in Indonesia.

Assessing the impact of coastal livelihood development programs in Savu-Raijua, eastern
Indonesia
Harkness, Pia
Livelihood diversity and adaptability are key strategies employed by low-income coastal
communities in Southeast Asia. However, programs aimed at strengthening or introducing
livelihood activities typically focus on one activity, rather than working holistically across
livelihood systems. This paper examines government coastal livelihood programs in Savu-Raijua,
and considers how they enable or constrain existing household livelihood systems. Program
outcomes have varied, with problems relating to corruption, unequal distribution of benefits, and
conflict. The paper identifies how these issues may have been avoided by developing programs
based on an improved understanding of livelihood systems, and social and political dynamics.

Possible scenarios for enhancing benefits from a small-scale fishery in Timor-Leste: How
can we avoid trade-offs between food security, nutrition and coastal livelihoods?
Hunnam, Kim
In Timor-Leste, a country with high levels of undernutrition, small-pelagic fish such as sardines,
are transported from coastal communities, including to inland areas. The existing fishery food
system is under-developed and un(der-)regulated. Enhancing benefits can be conceived (through
a food security perspective) by increasing the availability of fish, improving physical and
economic access to fish, and encouraging households to purchase and consume more fish. But
what would such future scenarios mean for the livelihoods, food security and nutrition of fisheryassociated workers and their families? Drawing from lessons elsewhere, this paper will explore
entry points for improvement of the sardine fisheries in Timor-Leste, and consider how these
potential changes may impact both coastal (‘producer’) and non-producer communities.

An action research agenda for improving the visibility of SSF and their contributions
Stacey, Natasha
This presentation will summarise findings from a recent review on approaches to SSF livelihood
enhancement and diversification, including best practices, successes, failures, constraints and
opportunities. We suggest despite limited successful examples, there is general consensus on best
practice approaches, in ranging from methodologies, to improved project planning,
implementation, and evaluation. Multidisciplinary feasibility assessments are also important but
rarely conducted. We provide recommendations for further research, capacity building and
livelihood development including building on innovations in other agricultural, gender health
research relevant to SSF.
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Special session #15: Community based conservation measures and nutrition outcomes in
Rice Field Fisheries
Organized by: Fiorella, Kathryn, Cornell University, USA
Synopsis
Preventing and repairing the degradation of natural systems, biodiversity, and ecosystem services
within global small scale fisheries are vexing, global challenges. Effortsto conserve and enhance
the provisioning of fishery resources are nowhere more important than within aquatic ecosystems
that supply livelihoods, incomes, and food and nutrition security. However, 90% of assessed fish
stocks are presently fished at or above capacity. The stress on fisheries is of particular concern
given the high reliance of the 90% of fishers operating in small-scale fisheries and dependent on
them to meet their nutritional needs and provide livelihoods and income. As we strive towards
global goals in sustainable development, the pressures on fisheries – a nutritious, ‘sustainable’
food source – are expected to increase.
Within freshwater social-ecological systems, aquatic refuges present an opportunity to enhance
conservation, fishery productivity, and management by resource users. With our panel and
discussion, we draw from the case of community-managed protected areas within Cambodia’s rice
field fisheries known as Community Fish Refuges. We will present the Community Fish Refuge
Approach and findings from evaluation of 40 refuges across the Tonle Sap floodplain over three
years.
Together, we will ask questions originating in and crossing a range of disciplines
related to Community Fish Refuges, including aquatic ecology, fishery governance, and
nutritional sciences. We will explore the ways environmental change can be addressed through
management and the role of food and nutritional needs of small-scale fishing families. Our
panelists include implementation experts and researchers working on this system.
The analyses our panelists will present are based on diverse data. These data include 3 years of
ecological data on fish biodiversity, biomass and water quality collected every 3 months at 40
Community Fish Refuges; household data on fish catch and consumption collected every 2 months
at 400 households; governance data derived from a unique peer rating system; and fish nutrient
composition data for key fish species. Along with these rich data, the implementation experience
of WorldFish staff who have worked closely with Community Fish Refuge Committees will be
shared.
Our understanding of Community Fish Refuges has broad implications for understanding and
addressing environmental changes facing small scale fisheries, community governance, and the
nutritional and food security benefits fish provide to local households. The experience of
Community Fish Refuges thus provide insight into a strategy that can be used to support the health
and well-being of small-scale fishing communities.
Speakers and titles:
Rice Field Fisheries enhancement: linking fish conservation with food and nutrition
security
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Yumiko Kura, Worldfish, Cambodia
Building capacity for community governance of fish reserves
Miratori Kim, CGIAR, Cambodia
Common fish species in Cambodian Rice Field Fisheries make significant contributions to
micronutrient intakes
Shakuntala Thilsted, Worldfish, Cambodia

Special session #16: Improving SSF sustainability through a multi-stakeholder
collaborative approach: the MSC multi-fisheries pre-assessment model
Organized by: Lejbowicz, Amanda, Marine Stewardship Council, United Kingdom; Watson,
Matt, Marine Stewardship Council, United Kingdom; Montero, Carlos, Marine Stewardship
Council, United Kingdom
Synopsis
The Marine Stewardship Council (MSC) certification program is based on its standard for
sustainable fisheries which provides a global framework of fisheries management best practices.
The program often focuses on the value of certification-market incentives driving genuine at-sea
environmental improvements and increased traceability and transparency throughout supply
chains. But beyond the direct benefits coming from market recognition, the MSC's standard and
its assessment process bring a powerful tool to identify improvement needs from a more holistic
level, regardless a final certification goal or not. Using this approach, fisheries are utilising the
MSC standard as an independent, credible ground-truthing exercise before making wide-sweeping
adjustments to their management framework to benefit all fisheries. This approach is now known
as the multi-fisheries pre-assessment model. This collaborative approach is already helping
improvements for small-scale fisheries in the Mediterranean region, Australia, India, Indonesia,
Mexico, South Africa, the UK and West Africa. Inherent within a multi-fisheries pre-assessment is
that its intended impact extends beyond the immediate project and it has the purpose of improving
management especially for small-scale fisheries. For those fisheries that wish to pursue
certification when their performance allows, engagement through a multi-fisheries preassessment offers a streamlined, stakeholder supported approach to sustainability. For those that
chose not to purse MSC, value is gained with management efficiencies being made at the broadest
possible level. The goal of this panel is to learn from the experience of stakeholders involved
in that kind of projects and to collect all inputs from the audience to improve the model.
Speakers:
Ignacio Sobrino, Spanish Oceanographic Institute, Spain
Mathew Hourston, Department of Primary Industries and Regional Development, Western
Australia
Janti Djuari, Line and Handline Fisheries Association (AP2HI), Indonesia
Roelof Brink, Food Lovers Market, South Africa
Carlos Alvarez, Pronatura Noroeste, Mexico
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Special session #17: The importance of strong fishing organizations for fisheries
sustainability: A global to local perspective
Organized by: Weaver, Amy Hudson, Sociedad de Historia Natural Niparajá, A.C., Mexico;
Basurto, Xavier, Duke University, USA
Synopsis
The session focuses on SSF governance and the relevance of having strong fishing organizations
to improve governance, responsible fishing and sustainable outcomes. Duke University will start
the session by presenting the results of an empirical global analysis of the scientific literature on
the status of theory and practice on governance of SSFs based on the recent published report
Strengthening Governance of SSF: An Initial Assessment of Theory and Practice. The report
emphasizes the role of capacity building and empowerment of SSF organizations as key elements
for reforming fisheries governance. Next our FAO colleague will introduce the perspective of FAO
as an agent of capacity building and empowerment themselves, and share their view on how
initiatives to strengthen fisheries organizations relates to SSFs guidelines implementation. Duke
and Niparajá will be presenting the results of an empirical study: the National Diagnostic of
Fishing Organizations in Mexico, co-produced by academia, civil society organizations, and the
fishing sector in collaboration with the federal government. This two-year project explored a novel
process for collecting data involving a combination of tools (surveys, interviews, pile sorting,
focus groups) and different scales of organization (cooperatives, federation, and confederations).
In only two years this collaboration resulted in concrete changes to the rules of operation of the
Mexican fisheries agency (CONAPESCA) and direct inputs for the development of a program for
strengthening fishing organizations in Mexico as well as important insights for the ongoing global
initiative presented by FAO. Finally, a member from the Mexican Confederation of Fishing
Cooperatives (CONMECOOP) will present his own perspectives on how these initiatives fit into
practice and how resulting information can be translated to policy, better governance and better
use of marine resources. Overall the session invites us to reflect on the role of SSF organizations,
the importance they play in fisheries sustainability and livelihoods, and how they can elevate the
profile of SS fishers.
Speakers:
Xavier Basurto, Duke University, USA
Nicole Franz, FAO
Amy Hudson Weaver, Sociedad de Historia Natural Niparajá, A.C. México
José Luis Carrillo Galaz, Confederación Mexicana de Cooperativas Pesqueras y Acuícolas,
México

Special session #18: Small-scale fisheries in Latin America: Challenges, current trends and
future opportunities
Organized by: Salas Silvia, CINVESTAV, Mexico & Barragán-Paladines, Maria Jose, Charles
Darwin Foundation for the Galapagos Islands/Charles Darwin Research Station, Ecuador
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Synopsis
Fisheries in Latin America and the Caribbean region (LAC) comprise a high diversity and
complexity in the bio-geophysical, biodiversity, socio-economic dynamics, and cultural context.
All this diversity gets reflected in the fishing operations in place and their context, posting rich
socio-ecosystems to deal with, but also denoting a great challenge for assessment and manage.
Papers presented in this session from the Caribbean, Atlantic and Pacific within the LAC region
(Chile, Peru, Costa Rica, Mexico, Ecuador, Brazil, Caribbean countries), offer an interesting
mosaic that illustrates complexity and dynamics of small-scale fisheries, within a wide-ranging
scale, in terms of spatial distribution, governance systems, and challenges faced. Tools employed
for assessment and management of SSF are also presented, discussion about gender issues and
conservation strategies exemplify ways to deal with different type of problems to understanding
and governing the small-scale fisheries in the region and promote conservation practices.
Discussion also include questions regarding how to strength capacity of communities to generate
self-enforcement schemes, building capacity within fishing communities, accounting for gender
issues and identifying factors and conditions that can lead to viable and sustainable fisheries.
During the session we will be encouraging discussion, searching for proposals for improving
fisheries governance to achieve sustainable and viable fisheries in the region, securing hence the
sustainability of fishing communities and marine resources.
Speakers:
Silvia Salas, CINVESTAV, México
María José Barragán-Paladines, Charles Darwin Foundation for the Galapagos Islands/Charles
Darwin Research Station, Ecuador
Mirella Leis, Memorial University of Newfoundland, Canada
Domingo Flores-Hernández, Instituto EPOMEX-UNIVERSIDAD Autónoma de Campeche,
Mexico
Jennifer Beckensteiner, VIMS (Virginia Institute of Marine Science) / IRD-MARBEC, USA
Nicolas Rovegno, WWF, Peru
Bertha Simmons, Barbados National Union of Fisherfolks Organization, Barbados
Patrick McConney, University of the West Indies, Barbados
Nelly de Paz Campos, Áreas Costeras y Recursos Marinos, Peru
Maria Ignacia Rivera, University of California Santa Barbara, USA

Special session #18: Individual abstracts
Small-scale fisheries of the South of Campeche, Mexico: Identification of management
units through the métiers approach
Flores-Hernández, Domingo, Instituto EPOMEX. Universidad Autónoma de Campeche.
Campeche, México, doflores@uacam.mx
Julia Ramos-Miranda, Instituto EPOMEX. Universidad Autónoma de Campeche. Campeche,
México, julramos@uacam.mx
Silvia Salas, Centro de Investigación y de Estudios Avanzados del Instituto Politécnico Nacional,
Mérida, Yucatán, México, ssalas@cinvestav.mx
Vanessa Alatorre-Ramírez, Instituto EPOMEX. Universidad Autónoma de Campeche.
Campeche, México, assenvalatorre@yahoo.com.mx
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Francisco Gómez-Criollo, Instituto EPOMEX. Universidad Autónoma de Campeche. Campeche,
México, fcocriollo@hotmail.com
Edgar Torres, Unidad Multidisciplinaria de Docencia e Investigación, Facultad de Ciencias,
Universidad Nacional Autónoma de México, Sisal, Yucatán, México, edgar.torres@gmail.com
Misael-Sosa Ávila, Instituto EPOMEX. Universidad Autónoma de Campeche. Campeche,
México, al041721@uacam.mx

Like in other cases around the world, small-scale fisheries in Campeche, Mexico are facing
problems widespread expansion of fishing activities responding to an increasing demand for
seafood. Limited knowledge about the characteristics of the fisheries and the way they operate
became a constraint for improvements in management actions. We contend that in mixed fisheries
like small-scale fisheries in Campeche, the identification of management units (MU) can help to
improve management response. We aimed to identify the MU of small-scale fisheries in Campeche
by analyzing information of two contrasting fishing communities (number of boats and access to
fishing grounds) through the "metier" approach. We used official records that include monthly
catches and we also gather information about the fishing trips (species targeted, fishing gears,
fishing season, travel costs) through interviews of fishermen at their arrival at the deck. We used
multivariate analysis (Cluster analysis and Principal component analysis) to identify the target
species and its association with the fishing gears and methods to identify métiers. Our results
showed four possible MU based on these factors: the selection of fishing zones near the coast
(shallow areas or deep areas), the mesh size of fishing gears and the catches volume. The
management based in MU or metiers could provide a more detailed knowledge of fishing artisanal
activities. These approaches should enhance the conservation of environment and fishing
resources, fishers' wellbeing, and fisheries profitability. NOTE: an extended abstract is included
in Section IV (Individual abstracts)

Catalyzing initiatives for improvements in a Fishery Improvement Project: Case study of
the jumbo squid small scale fishery in Peru
Rovegno, Nicolas, WWF, Peru
Jumbo squid sustains the second largest fishery in Peru, with annual catches above 500 thousand
tons, and the first worldwide with over 50% of global catches. Likewise, it is an artisanal activity
with a great social impact due to the amounts of jobs it generates and its contribution to food
security. Being a short life cycle species regular assessment of its abundance, population structure
and recruitment are essential, as well as constant monitoring of the fishing activity. However, it is
a fishery that is considered underexploited due to the significant difference between biomass and
catches. Given its importance to the country, it is important to contribute to the development of an
integral and ecosystem-based management of this fishery, in agreement with the FAO Code of
Conduct for Responsible Fisheries. In that regard the status of the fishery was assessed against the
Fisheries Standard from the Marine Stewardship Council, considering the degree of compliance
of Principle 1: The fishery has proven to be sustainable over time, despite this has not been due to
the management system; and Principle 2: The fishery has a low impact towards the ecosystem,
nevertheless, small amounts of information are available to score this matter. With all this in mind,
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the present work presents the analysis, scenarios and proposals for improvements in the
management of this important fishery that however works with high degrees of informality.
Caribbean Small-Scale Fisherwoman Learning Exchange in Costa Rica: Women’s Voices
Simmons, Bertha, Barbados National Union of Fisherfolks Organization, Barbados
Nadine Nembhard, Caribbean Network of Fisherfolks Organizations (CNFO)
The Small-Scale Women in Fishery Learning Exchange, facilitated by CoopeSoliDar R.L. in July
2017, strengthened the capacities of women in fisheries from several Caribbean countries as well
as their Costa Rican hosts and counterparts. The Caribbean women, learned from experiences in
Costa Rica, while contributing their knowledge on Caribbean artisanal fishery value chains. The
women were from the fishery sectors in Barbados, St. Kitts and Nevis, Grenada and Belize. They
shared experiences with the women from the Tarcoles Fishing Cooperative and Chomes Mollusks
Cooperative. They visited Consorcio Por La Mar, and had a close look at the co-management
process of Cahuita National Park and the South Caribbean Diving Centre: Embajadores del Mar.
This knowledge exchange sought to build links and shared experiences among women from fishing
communities from personal, economic and political/organizational empowerment perspectives,
strengthening bridges among islands of the Caribbean and Costa Rica. It was designed with a
participatory approach, favouring a horizontal transmission of knowledge. Each experience
showcased significant and different aspects of learning such as social, economic, cultural and
organisational present in Costa Rica’s artisanal fisheries, with special emphasis on women. The
visitors shared their perceptions, recommendations and learning, maintaining a two-way
communication with the women from Costa Rica. The women co-designed an Innovation Plan that
was formulated along the sharing and learning exchange route. In this way they could
progressively include new visions and strategies observed on site visits. Parallel to the site visits
there was the design of artistic material representing the discussions and learning.

Gender-transformative approaches to development in coastal and fishing communities in
the English-speaking Caribbean
Compton, Sanya, University of the West Indies, sanyacompton@gmail.com
Patrick McConney, University of the West Indies, Barbados
Peter A Murray, Caribbean Regional Fisheries Mechanism; peter.a.murray@crfm.int
Nadine Nembhard, Caribbean Network of Fisherfolk Organisations, embhardnadine@gmail.com
Terrence Phillips, Caribbean Natural Resources Institute, terrence@canari.org
Tackling gendered dynamics as a factor in the sustainable management of pressured fisheries
resources recognizes the behavioural component of how fisheries are used, perceived and managed
by front-line stakeholders. Increasingly, the focus in the sustainable management of natural
resources is largely more about managing the behaviour of people than the resources themselves.
These shifts in approach raise the profile of how social norms, human behaviour and behaviour
change influence the gender inequalities of risk and opportunities to be found in the sector as well
as shape policy and decision-making. This paper explores how gender and fisheries actors should
engage with efforts at the country, sub-regional and regional level to achieve SDGs 5 and 14
individually and collectively and ensure that achieving one is not done at the expense of the other.
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Specifically, this paper will explore three issues: a) the role that women and gender plays in smallscale fisheries in the Caribbean and how this may influence roles, capabilities and incomes; b) the
extent to which current approaches to SDGs 5 and 14 hinder or help an integrated approach to
gender and fisheries; and c) opportunities and implications for transforming the current approach
to more gender-responsive actions in fisheries. NOTE: an extended abstract is included in
Section IV (Individual abstracts)

Encouraging fishermen as a strategy to ensure sustainability of small-scale fisheries in
southern Peru
De Paz Campos, Nelly, Áreas Costeras y Recursos Marinos, Peru, nellydepaz@yahoo.com
In Peru, gillnets from small scale fisheries (SSF) are a major threat for the survival of endangered
species such as sea turtles, cetaceans, and sea birds. To quantify and characterize this interaction,
we began a bycatch assessment through surveys of fish landings, non-structured interviews and
later, on-board monitoring. Since sea turtles are landed alive for illegal trade, we started an
awareness campaign directed to the community. All this process was launched 18 years ago, with
some time gaps due to lack of funds. Through this experience, we learned how important was
including economics and social aspects, especially understanding how fishermen perceive and use
endangered species, to learn about the complexity of SSF. Thanks to our long-lasting presence in
the fishing community of San Andres, southern Peru, a relationship of trust has been built with
fishermen. This has been the cornerstone of our work, making possible sea turtle’s releases from
fishing nets where historically were retained and used for food and trade. Considering that capture
levels are not sustainable for both the target and bycaught species, which could lead to strong
regulations and even fishery closure, different strategies and approaches were identified for
monitoring and reducing bycatch. These include: 1. Fishermen training for fishery data record and
handling, and releasing of bycatch, including economic and market aspects. 2. Evaluating gear
changes. 3. Promote small incentives for net losses and damages 4. Searching for new markets for
target species for a just and sustainable trade. 5. Recognize fishermen efforts to ensure SSF
sustainability.

The interplay between formal access regimes and peer-enforcement determines
stewardship behavior of small-scale fisheries
Rivera, Maria Ignacia, University of California Santa Barbara, USA
Ricardo Andrés Guzmán, Centro de Investigación en Complejidad Social (CICS), Facultad de
Gobierno, Universidad del Desarollo, Santiago, Chile, ricardo.andres.guzman@gmail.com,
Carlos Rodríguez-Sickert, Centro de Investigación en Complejidad Social (CICS), Facultad de
Gobierno, Universidad del Desarollo, Santiago, Chile, carodsic@gmail.com
Stefan Gelcich, Center of Applied Ecology and Sustainability (CAPES), Departamento de
Ecología, Facultad de Ciencias Biológicas, Pontificia Universidad Católica de Chile, Chile,
Laboratorio Internacional en Cambio Global, Consejo Superior de Investigaciones Científicas
(CSIC) & Pontificia Universidad Católica de Chile (PUC), España-Chile, sgelcich@bio.puc.cl
Formal exclusive access regimes are increasing globally to manage fisheries under the premise
that promote local stewardship. Peer-enforcement is a stewardship behavior that has proven key
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for the success of common pool resource management under traditional tenure. However, less is
known about how it interacts with modern forms of exclusive access to determine harvest in smallscale fisheries. To explore this and the extent to which stewardship has been internalized by fishers
operating under formal exclusive access, we implemented economic experiments among fishers
from Chile. We compared their overharvesting and peer-enforcement decisions in a common pool
resource game under two access regimes. These were simulated by framing the game as the fishing
of two resources – loco, harvested under formal exclusive access in real life, and hake, fished in a
more pseudo open access regime. Our results show that peer-enforcement helped sustain low
overharvesting in the loco and not in the hake game, but only among members of associations that
demonstrated good management under real-life exclusive access. This suggests that formal access
regimes interact with internalized informal institutions to determine fishing behavior. We also
contribute to the experimental literature by demonstrating the external validity of economic
experiments across frames and communities.

Special session #19: Progress in the management and governance of SSF in Thailand
Organized by: Thailand Department of Fisheries
Synopsis
If we all aim to catch fish as much as possible without thinking about the consequences, we will
earn a lot of money in the beginning but regret in the end. We will ruin not only ourselves, but also
community way and natural resources that we have been relying on for age. The more we gain
benefit from the sea, the much more we need to pay it back, otherwise; there will definitely not be
anything left for our offspring anymore.” said the Director General of Department of Fisheries of
Thailand (DoF). The DoF has its aims to conduct and control fisheries resources management for
sustainable utilization of fisheries products including participation of fishers, people and
community in local resources fisheries management. Furthermore, we have facilitated and pushed
forward the studies in every single branch of fishery and technology that have been extended from
the researches in order to form and initiate the creative innovations.
Speakers and titles:
Small-scale fisheries in fishing ground of Andaman Sea towards Provincial Zoning
Administration
Bunyarit Permnak
Local stakeholder participation in Management of Community Ponds as an an Aquatic
Animal Food Bank: A case study of Sub-Soomboon Model, in Burirum Province, Thailand
Malasri Khumsri
The threadfinfish gillnet fishery of fishing villages in Nakhon Si Thammarat and Songkhla
Provinces, Thailand
Wirot Kongasa
Fisheries management in Panare fishing community, Pattani Province, Thailand
Waraporn Dechboon
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Fishery Resources in Songkhla Lake using Sea Ranching Management with the
Incorporation of fishery community
Atra Chaimongkul
Potential improvement of traditional fishery product small-scale processors
Ratchada Iddhibongsa
Sustainable Fisheries Management for small scale fisheries: Blue Swimming Crab and
Mud Crab Sustainability Projects in Chanthaburi, Thailand
Thakorn Kakhaikithawat

Special session #20: Small-scale fisheries management in West Africa. Sustainability
challenges and a path forward. Small-scale fisheries management in West Africa.
Sustainability challenges and a path forward
Organized by: Lazar, Najih, University of Rhode Island, Coastal Resources Center, USA
Synopsis
Small-Scale Fisheries are a central element in the socio-economic fabric of coastal communities
in West Africa. They contribute significantly to national economies and provide approximately 12
million jobs, 2.1 million tons of vital low-cost food protein that supplies more than half of the
animal protein in the local diet. However, high population growth, increasing demand and poor
governance has spurred widespread overfishing, overcapacity and illegal, unregulated, and
underreported fishing. Fish landings have declined, depriving poor and vulnerable populations
from sources of food, income and livelihoods.
International donors have invested hundreds of millions of dollars in projects aiming to support
sustainable exploitation of marine fisheries in West Africa. These projects have supported a suite
of approaches that include fisheries co-management, improved science and information systems,
private sector engagement, behavior change initiatives and value chain improvements. While
progress towards sustainability is evident, the overall trends of many fisheries in West Africa
remain alarming. Effort reduction is needed to reduce fishing mortality driving overfishing but
there is a significant opposition from artisanal fishers. Debates on how to ameliorate short term
socio-economic impacts of effort reduction on small scale fishing communities dominate much of
the dialogues on the way forward.
The University of Rhode Island’s Coastal Resources Center brings together key fisheries
stakeholders from West Africa to share lessons learned and an understanding the challenges for a
way forward. Discussion topics include regional experience with fisheries co-management, IUU
fishing and maritime security, gender mainstreaming, and collaborative action research.
Speakers and titles:
IUU fishing and Maritime Security in West Africa
Brian Crawford, University of Rhode Island, USA
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Fisheries Co-Management - Successful Experience in Senegal
Abdoulaye Samba, National Federation of Fishermen of Senegal, Senegal
Exclusive Use Right - TRY Oyster Women Association of Gambia
Fatou Mboob, TRY Oyster Women Organization, Gambia
Close Season - Challenges of Ghana's Artisanal Fisheries
Nana Jojo Solomon, National Fishermen Canoe Council, Ghana
Collaborative Research in Ghana - Fishers Involvement in Data Collection
Sheila Fynn-Korsah, University of Cape Coast, Ghana
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II - SCIENCE CAFÉ
Science Café #1: How SSF traditional ecological knowledge is used in the MSC certification
program and tools
Organized by: Montero-Castaño, Carlos, Marine Stewardship Council, United Kingdom
Team members: Carlos Montero-Castaño, Marine Stewardship Council, United Kingdom;
Lejbowicz, Amanda, Marine Stewardship Council, United Kingdom; Watson, Matt, Marine
Stewardship Council, United Kingdom
Synopsis:
Traditional knowledge has been always present in the use of natural resources where daily
observation and experience have been the basis to understand our environment and the potential
consequences of human interventions. This traditional knowledge has played a particular crucial
role in fisheries where most of the impacts and consequences of that human intervention are not
usually visible which makes much more difficult to establish cause-effect relationships. This fact
has special relevance in the case of Small-Scale Fisheries (SSF) where usually less traditional
bioecological research and monitoring investment is applied due to their relative, and probably
wrongly understood, lower socioeconomic relevance. Nevertheless, this knowledge has
historically rarely been taken as a proper and well accepted source of information to input, define
and implement measures and tools when establishing fisheries management mechanisms, and
when this has happened, it has been used as an eventual and additional source rather than a core
systematic information. Fortunately, this approach is beginning to change, notably in the fisheries
sector, where more and more cases show the potentiality of the utilization of this source of
information for management purposes and where particular scientific efforts have been developed
to understand it and create standardized and systematized protocols to properly use it in the most
effective way. All these efforts have brought to the scene a new-old concept, the Traditional
Ecological Knowledge (TEK), aiming to highlight the importance of this source of information
and trying to generate adequate approaches to optimize its use.
The Marine Stewardship Council (MSC) is the most recognized global fisheries certification
program worldwide, coherent with the FAO Code of Conduct and the FAO Guidelines for the
Ecolabelling of Fish and Fishery Products from Marine Capture Fisheries. The MSC certification
program is based on its standard for sustainable fisheries which provides a global framework of
fisheries management best practices. The MSC third-party assessment process therefore allows to
recognize those best practices actions and to identify and analyse challenges within specific
fisheries management system, including those related to the requirements on collection and
monitoring of ecological information, both scientific and empirical, needed to inform and define
measures to achieve and maintain sustainable management.
The MSC program integrates the TEK concept from two complementary dimensions emanating
from its vision and mission. Firstly, from a philosophical vision considering that the MSC program
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is a global tool which can be accessible to any kind of fishery regardless of its dimension. And
secondly from an operational approach embedded within the Fisheries Standard where specific
performance indicators can be assessed using informal and traditional management uses applying
specific tools such as the Risk-Based Framework (RBF) and following specific guidelines
provided to interpret those approaches in a homogenized way.
This paper presents how TEK has been considered to assess and certify Small-Scale Fisheries
against the MSC Sustainable Fisheries Standard, analysing the rationales produced by the
evaluation teams of the independent third party certification bodies applying the RBF tool and the
informal and traditional approaches in order to score specific performance indicators.

Science Café #2: Building co-management innovation in small-scale fisheries through
action research
Organized by: Leopold, Marc, Institut de Recherche pour le Développement (IRD), New
Caledonia
Synopsis:
In nine case studies in Vanuatu and New Caledonia (South Pacific), management institutions in
small-scale, sea cucumber fisheries were intentionally transformed between 2008 and 2016
through fishery policy intervention. We developed a problem-solving, context-based approach to
address overexploitation issues in practice through the design and implementation of comanagement regimes.
We collaboratively defined and revised our quasi-experimental research framework, objectives,
expected outcomes, and action. An innovative partnership was developed including scientists
(fisheries, ecology, public law), fisheries department and non-governmental organization staff,
commercial fishers (male and female), buyers, processors, and traditional leaders. We improved
fishery knowledge using innovative participative monitoring methods and science-based stock
estimates, while providing technical training and user-driven tools to support co-management
decisions at local and national level. We promoted in situ interactions and communication tools
for informed discussion. Although those results should not be over-generalized, the key messages
of this research are twofold:
1. The observed increase in governance performance in all case studies showed that conducting
action research through fishery policy intervention is an efficient, holistic approach to social
learning and co-management engineering. Action research was a way to operationalize the linkage
between transdisciplinary research and governance in small-scale fisheries, and to understand the
dynamics of cooperation.
2. We found that policy interventions promoting large-scale co-management of small-scale
fisheries should be fine-tuned at the level of the relevant social units (e.g., the community). The
role of bridging organizations capable of supporting a community leader network that engages in
government-supported fisheries co-management institutions seems therefore essential to the
success of such interventions.
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Science Café #3: The use of temporary octopus fishery closures as a catalyst for broader
conservation; lessons from Madagascar, Tanzania and Indonesia
Organized by: Fruitema, Marc, Blue Ventures Conservation, United Kingdom
Team members: Marc Fruitema, Blue Ventures Conservation, United Kingdom; Slade, Lorna,
Mwambao Coastal Community Network, Tanzania; Mursiati, Mursiati, FORKANI
Synopsis:
Hundreds of millions of people depend on coastal fisheries for food security and livelihoods.
Between the growing threat of global climate change and the widespread over-exploitation of
coastal resources, there is an urgent need for the sustainable management of tropical small-scale
fisheries at a local-level, delivering meaningful benefits over realistic time-scales for fishing
communities. Although locally managed marine areas (LMMAs) are increasingly recognised as
an effective tool in managing small-scale fisheries for the benefit of coastal communities,
establishing them can be a difficult and complicated process. Small, short-term (2-3 month)
octopus fishery closures can be an intermediate step towards long-term community-led
management; providing short-term economic incentives whilst building the governance systems
required for broader management planning. Since 2004, there have been over 300 temporary
octopus fishery closures in Madagascar and Tanzania and since 2017, this approach has been
applied to octopus fisheries in Indonesia. By looking at the political ecology of closures across
these three countries and the associated results, we evaluate the potential for this management
measure to lead to broader conservation. Experiences from these three countries show that while
short-term goals are similar (increased catch and associated income), the long-term aims of
temporary closures are highly contextual; varying from securing tenure and management rights,
building capacity of management institutions, to building community support for conservation
efforts. While long-term impacts vary, the experience gained from organising temporary closures
builds and strengthens the capacity of resource management institutions at the local-level, setting
the foundation for more ambitious, resilient community-led conservation.

Science Café #4: Small fish for food and nutrition security
Organized by: Kolding, Jeppe, University of Bergen, Norway
Team members: Bavinck, Maarten, University of Amsterdam, The Netherlands; Scholtens, Joeri,
University of Amsterdam, The Netherlands; Thilsted, Shakuntala, WorldFish, Cambodia
Synopsis:
The SmallFishFood consortium is a multidisciplinary research team from Norway, the
Netherlands, Germany, Ghana, Kenya and Uganda, covering the fields of fish stock assessment,
processing, marketing, nutrition, risk assessment and governance. We provide innovative
rethinking of the food security discourse by focusing on the nutritional value of small fish (e.g.
sardines). We aim for transformation to ecological sustainability and food security by asking: How
can socio-cultural, economic and institutional transformations of the fish value chain, as well as
technical and infrastructural innovations, contribute to improved, sustainable utilization of small
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fish resources for Africa’s low-income population? The fact that the nutrients in fish can play a
significant role in combating the triple burden of hunger, micronutrient deficiencies and noncommunicable diseases is the starting point of the project. However, the unique qualities of fish
are seldom recognized in the global food security discourse, and fish is strikingly missing from
nutrient deficiency strategies among disadvantaged groups. Small fish are ubiquitous in all aquatic
environments from large marine ecosystems to seasonal ponds, as well as in market places and
low-income household diets, but their significance is underrated and little understood as they are
consumed locally and often go unrecorded in catch statistics. In fact, fisheries are the most energy
efficient producers in comparison to other food production systems and have the least
environmental impact in terms of greenhouse gases and use of freshwater, fertilizers,
insecticides/herbicides. Catching small fish, which are simply sun-dried and consumed whole, is
the most high-yielding, eco-friendly, low CO2-emission and nourishing way of utilizing aquatic
resources. However, a range of social, technical, economic and legal barriers inhibit the full
potential of utilizing small fish and it is the aim of this project to contribute to solving these.

Science Café #5: Piketty at Sea: capturing increasing inequalities in the distribution of
fish(y) wealth
Organized by: Scholtens, Joeri, University of Amsterdam, The Netherlands
Team members: Johnson, Derek, University of Manitoba, Canada; Bavinck, Maarten, University
of Amsterdam, The Netherlands
Synopsis:
Spurred by the academic and popular uptake of Thomas Piety’s book and the mobilisation around
the slogan ‘we are the 99%’, recent years have seen ample attention being paid to escalating
economic inequalities. This research initiative brings the issue of inequality to the maritime
domain by investigating the deepening inequalities that occur in the accumulation and distribution
of wealth generated from fisheries. During past decades, fisheries reforms in the ‘Global North’
and fisheries modernization programs in the ‘Global South’, have tended to concentrate wealth
and marginalize those most dependent on fisheries for food and livelihood. These intensifying
disparities between super-rich ‘quota barons’ and smaller scale fishers and crewmembers produce
injustices that undermine the legitimacy and effectiveness of fisheries governance and erode the
social fabric of coastal communities. Building on available intergovernmental and academic
datasets, this research aims to map out and interpret historical changes (1960-2014) in inequality
at three scale-levels: 1) inequality of marine wealth accumulation between countries globally; 2)
inequality between large and small-scale fisheries within selected countries; and 3) divergence
between owners and crew members at the level of selected fishing companies. The research thus
combines various methods to build a layered understanding of how inequalities at sea are
(re)produced, consolidated and contested. This explicit focus on inequality foregrounds
distributional implications of fisheries policies, confronts dominant fisheries management
discourses that tend to legitimize and reinforce inequality at sea, and thus reinvigorates the debate
on the connection between social-economic inequality and environmental sustainability.
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Science Café #6: Navigating social-ecological regime shifts for transformations in smallscale fisheries: transdisciplinary perspectives from India, Indonesia, China and Mexico
Organized by: Nayak, Prateep Kumar, University of Waterloo, Canada
Team members: Singh, Hameet, University of Waterloo, Canada; Lin, Lichu, University of
Waterloo, Canada; King, Samantha, University of Waterloo, Canada’ Simar Kaur, University of
Waterloo, Canada
Synopsis:
Regime shifts in small-scale fisheries can be understood as abrupt, long-term and significant
changes in their ecosystem structure and function that are often irreversible, and they produce
complex and uncertain outcomes, with implications for the maintenance of the fishery systems and
fisher wellbeing. Responding to such shifts is a significant challenge for fishers and managers. If
left unchecked, the implications of regime shifts can be devastating for the future of small-scale
fisheries. Understanding of linked social-ecological variables that may possibly signal
approaching thresholds and their implications for positive transformations and governance in
small-scale fisheries remain poor. This session focuses on a social-ecological system perspective
to broaden our understanding of regime shifts in small-scale fishery systems and considers its
implications for achieving positive transformations. Social-ecological regime shift (SERS) is
defined as abrupt, long-term and significant changes in linked systems of people and nature with
uncertain implications for ecosystem services and human wellbeing. This perspective has
important consequences for how we interpret and respond to regime shifts in small-scale fishery
systems, and craft innovative governance arrangements to move towards achieving positive
transformations. This world café session will focus on generating insights on novel tools and
methods for ensuring positive transformations in small-scale fishery systems under threat from
regime shifts and thereby contribute to food security, human well-being and ecosystem health. The
team will share their research experiences and key questions to trigger interesting discussion with
the café participants. This will include insights from small-scale fishery systems in four distinct
coastal- marine areas: 1) Zoning (i.e., Marine Protected Areas) of coastal spaces, ecotourism and
coral reef habitat rehabilitation in Karimunjawa, Indonesia; 2) Ecological conservation and
community wellbeing implications in the Ría Lagartos Biosphere Reserve, Mexico; 3)
Marginalisation of women fishers and a gender approach to rapid changes in small-scale fisheries
of Chilika Lagoon, India; and 4) Fishery collapse and governance challenges in Zhuhai,
Guangdong, China.

Science Café #7: Illuminating Hidden Harvests
Organized by: Franz, Nicole, Food and Agriculture Organization of the United Nations (FAO),
Italy; Basurto, Xavier, Duke University, United States; Mills, David, WorldFish, Australia
Team members: Basurto, Xavier, Duke University, United States; Franz, Nicole, FAO, Italy;
Mills, David, WorldFish, Australia; Funge-Smith, Simon, FAO, Italy; Gutierrez, Nicolas, FAO,
Italy; Virdin, John, Duke University, United States; Westlund, Lena, FAO, Sweden
Synopsis:
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As you know, it is said that small-scale fisheries (SSF) employ over 90 percent of fishers and fish
workers worldwide and, among these, 96 percent live in developing countries where they produce
almost as much fish for direct domestic consumption as large-scale fisheries. Yet still big questions
remain: what is the importance of SSF for food and nutrition security, local economies and poverty
eradication? How are the overall benefits generated by SSF distributed and how can they be
enhanced?
Come to our science café to hear about the Illuminating Hidden Harvests Project (IHH), a global
study we are designing to answer these important questions!
The aim of IHH is to capture and quantify the contributions of SSF to the three pillars of sustainable
development (economic, social and environmental) at a global level. Data and information to
produce these indicators will be collected through country case studies, statistical questionnaires
and available databases. We are currently looking for partners at country/regional level to help us
in the implementation of IHH!
The ultimate goal of this effort is to generate scientifically sound evidence to fill the existing gap
of knowledge around benefits and impacts generated by SSF. This will also underpin a more
informed inclusion of SSF in the international policy-making process. In addition, the results of
IHH will support the design of a participatory framework for the SSF Guidelines monitoring and
implementation around the world. Come and hear from us and fisher representatives themselves
about how they see this project can benefit them!

Science Café #8: Dried Fish Matters for the Sustainability of Small-Scale Fisheries
Organized by: Johnson, Derek, University of Manitoba, Canada
Team members: Belton, Ben, Michigan State University, USA; Dasu, Arjilli, District
Fishermen's Youth Welfare Association, India; Kusakbe, Kyoko, Asian Institute of Technology
Gender and Development, Thailand; Patnaik, Priyadarshi, Indian Institute of Technology
Kharagpur, India; Win, Wae, Khiang NAG, Myanmar; Koralagamage, Dilanthi, University of
Ruhuna, Sri Lanka; Weeratunge, Nireka, International Center for Ethnic Studies, Sri Lanka
Synopsis:
In the same way that small-scale fisheries are typically the second class citizens of fisheries
governance, dried fish refers to an unglamorous suite of products that are typically neglected in
fisheries policy. Yet, this humble array of food items, from sun-dried small pelagics to fermented
fish paste, are central to the livelihoods of millions of women and men in Asia and culturally,
economically, and nutritionally crucial parts of the diets of millions of consumers in the region
and around the world. This Science Café session launches a new project on the social economy of
dried fish in six countries in South and Southeast Asia. The session introduces the holistic approach
to value chains that the project is developing. We position small-scale fishers in larger circuits of
processing, exchange, and consumption of dried fish, thereby enhancing understanding of broader
drivers of change. We also highlight the project’s transdisciplinary design. We reflect on the
benefits and challenges of multi-scale and comparative research across a wide geographical space
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that engages social and natural science researchers with policy makers and civil society
participants.
Following our project pitch, participants conducting research in five of the six project countries
will facilitate discussions around aspects of the project of interest to session participants.
Key messages:
 Within small-scale fisheries, dried fish is a marginalized area of focus, despite its
importance
 The pro-poor dried fish sector needs greater policy attention
 Dried fish value chains are a valuable and little visited vantage point on small-scale
fisheries

Science Café #9: Building partnerships for enhancing sustainable fishing practices in South
African coastal communities
Organized by: Parker, Kashiefa, International Ocean Institute - African Region, South Africa
Team members: Parker, Kashiefa, International Ocean Institute - African Region, South Africa;
Mtshali, Philile, Coastal Links Kwa Zulu Natal, South Africa; Francis, Junaid, WWF, South
Africa (in absentia); Hampton, Shannon (in absentia)
Synopsis:
In light of the Policy development for small-scale fisheries in South Africa, a new skills
development project is being rolled out across coastal South Africa to educate and empower smallscale fishing communities around the importance of sustainable fishing. The Small-scale
Responsible Fisheries Training Project was conceptualised by WWF South Africa (WWF-SA) and
is being co-ordinated nationally by the International Ocean Institute - African Region (IOI-SA). It
is overseen by a partnership of transdisciplinary steering committee members. The training takes
the form of a 1-day workshop that explains EAF, responsible fishing practices, fisheries
management approaches and environmental issues through a series of discussions, videos,
interactive games and presentations. The workshops are delivered by a pool of members from
small- scale fishing communities who are trained and empowered to deliver the workshops. The
course and content is adaptable, multilingual, the ability to reach isolated communities with few
resources and levels of literacy, and across all ages. Creating a space of mutual respect builds a
platform for community challenges to be raised and voices to be heard. Fisher communities have
extraordinary diversity and face challenges that are too complex for a single party to address. By
sharing knowledge and fostering partnerships amongst community, conservation, and governance
partners form a catalyst for the development of further community training needs and challenges
to be addressed. Our science café session will be designed around three interactive activities that
reflect three key project themes.

Science Café #10: Picture fishing: Performing global fisheries diversity
Organized by: Jadhav, Adam, University of California at Berkeley, United States
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Team members: Targ, Sylvia, University of California at Berkeley, United States
Synopsis:
An initiative of images and short essays highlighting the variation of fishing people, places and
practices. A political failure to imagine or recognize fisheries diversity undercuts progressive
protection and rights for the tens of millions of fishers and fishworkers globally who remain
decidedly small-scale. A developmentalist narrative — too often propagated by scientists and
policymakers — defaults to the position that vulnerability and backwardness are synonymous with
fisheries diversity; this conflates value with aggregate catch and reduces the fishery to an abstract
collection of boats and self-interested fishers. Missing is the multiverse of practices, traditions and
social-ecological relations. This synoptic reduction is performative; as fishing diversity fades from
view for policymakers and politicians, development and governance focus on a homogenous,
industrial future. Against this reductionist view, our crowd-sourced research project, "Picture
Fishing," intends to visually highlight fisheries diversity worldwide. This project — to be formally
launched at 3WSFC — works contra a narrow imagination of future industrialization and
decreasing employment. We draw on political ecology, “diverse economies” research and ideas of
performativity found in the works of J.K. Gibson-Graham, among others. These critiques posit
that “how we talk about and thus know the economy ensures that some economic practices are
made real and dominant while others are relegated to subordinate positions or non-existence”
(Roelvink, St. Martin and Gibson-Graham 2015). Centering the images of diversity (supplemented
by critical text and data) we seek a performance of actually existing fisheries in the face of
scientific abstractions and homogenizing development policy.

Science Café #11: Vulnerability to Viability (V2V): Global Change Response Actions for
creating viable coastal-marine systems
Organized by: Bundy, Alida, Fisheries and Oceans Canada; Chuenpagdee, Ratana, Memorial
University; Canada; Nayak, Prateep Kumar, University of Waterloo, Canada; van Putten, Ingrid,
CSIRO, Australia
Team members: Bundy, Alida, Fisheries and Oceans Canada; Chuenpagdee, Ratana, Memorial
University, Canada; Nayak, Prateep Kumar, University of Waterloo, Canada; van Putten, Ingrid,
CSIRO, Australia
Synopsis:
Coastal-marine systems, including small-scale fisheries, are particularly vulnerable to the multiple
challenges imposed by global change, creating hardship for local communities and businesses that
depend on ocean services for income, food, livelihoods, and well-being. Awareness about global
change has increased and been accompanied by heightened concerns for the future, yet, there is
limited knowledge and understanding of effective responses and adaptive strategies. We will
explore the potential for harnessing existing strengths in small-scale fisheries coastal-marine
social-ecological systems to create viable coastal communities that can effectively respond to
existing vulnerabilities and establish novel governance arrangements for achieving socialecological sustainability. We present the I-ADApT framework, a decision support tool for analysis
and response to global change in coastal-marine systems, and invite presentation and discussion
of additional approaches, to address questions in four key areas:
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1. Awareness, perception and articulation of vulnerabilities and strengths – To what extent
are coastal-marine actors aware of their communities; vulnerabilities and strengths and how are
they perceived and articulated?
2. Moving towards viability - What factors lead coastal-marine actors to work towards reducing
vulnerabilities and increasing strengths to achieve viability?
3. Transformation towards viable coastal-marine systems - How do coastal-marine actors
establish viable coastal-marine systems?
4. Governance of global change response - What governance arrangements can support coastalmarine actors to effectively engage in global change response processes?
The session will highlight that understanding and addressing these four key question areas is
crucial to progress towards making our coasts and oceans socially, ecologically, economically and
politically viable.
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III – INDIVIDUAL ABSTRACTS
Gulf Caribbean Fisheries Institute: 70 years providing services to Caribbean and Gulf of
Mexico Fisheries
Acosta, Alejandro, Gulf Caribbean Fisheries Institute, USA, alejandro.acosta@gcfi.org
Abstract
The Gulf and Caribbean Fisheries Institute (GCFI) was founded in 1947 to promote the exchange
of current information on the wise-use and management of marine resources in the region by
fostering the conversations between scientists who study Caribbean marine resources and people
who use these resources. GCFI mission have been to involve scientific, governmental, academic,
artisanal and commercial fisheries sectors to provide a broad perspective on relevant issues, and
to encourage dialogue among groups. GCFI is uniquely well-suited to making science
understandable to the common citizen, educators, and policy makers. GCFI annual meetings are
hosted every year in a different country of the region. The host country provides an overall vision
of their capacity needs and GCFI provides a scientific program that meet their needs and enhance
their local capacity. An example is the “Fishers field trip” this activity promotes the exchange of
information between local fishermen and fishermen from the region. GCFI have become the leader
in regional networking for addressing important emerging issues such as conservation of fish
spawning aggregations, effective regional governance, marine protected areas capacity building
(MPAConnect network), the lionfish invasion, the sargassum influx, and marine pollution (as cohost of the Caribbean Node of the Global Partnership on Marine Litter). Today, more than ever
before, the role of GCFI is crucial for the future of the region marine resources. The future of these
resources depends very much upon public understanding of those resources and how they are
affected by human activities as well as natural processes.

The stalked barnacle in Southern Europe: A comparison of bottom-up and top-down
management systems of a benthic resource
Aguión, Alba, Universidade de Vigo, Spain, aaguion@uvigo.es
Abstract
Fisheries management has been shifting globally from the classic top-down approach towards
bottom-up efforts as a new paradigm emerges based on the principles of exclusive fishing rights,
fishers participation and adaptive management. In this paper we discuss these principles in the
context of the stalked barnacle (Pollicipes pollicipes) fisheries in Southern Europe. This barnacle
is heavily exploited by artisanal and recreational fishers, and it is the most important economic
resource in the intertidal rocky shores of Northern Spain and continental Portugal. Fisheries
management systems greatly differ along the European coast, from bottom-up approaches in
Galicia and Asturias (NW Spain) based on TURF systems, to a diverse set of top-down approaches
in Portugal and France. In this study we analyse trends in catches, fishing participation and
regulatory measures under the different management systems as factors defining their
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effectiveness. We find common problems such as overexploitation, poaching and competition
between fleets in all study areas. Co-managed areas in Galicia and Asturias present major advances
to overcome these challenges. In Asturias, the incorporation of fishers’ knowledge has led to the
fragmentation of the management units down to single rocks. In Galicia, harvesters count with
internal technical advice from biologists that provide good quality fishery data and acts as a link
between stakeholders. However, top-down approaches in Portugal and France are precluding
fisheries to solve these problems. Our results show the potential of co-management for the
sustainable use of the resource providing general pathways to improve governance in other benthic
fisheries.

Sustainable small-scale fisheries in Nigeria- adopting open transdisciplinarity paradigm for
transformation
Akintola, Shehu Latunji, Fisheries Department, Lagos State University, Lagos, Nigeria,
shehu.akintola2@gmail.com
Fakoya, Kafayat Adetoun, Fisheries Department, Lagos State University, Lagos, Nigeria,
kafayat.fakoya@lasu.edu.ng
Abstract
Overarching objective of fisheries policies, management and science in Nigeria is attainment of
sustainability. However, the pathways present both adaptive challenges/ wicked problem. This
article examines some fisheries and policy indicators, (via fisheries data and fisheries policy
documents) and fisheries curriculum within the precepts of sustainable indicators. While there
have been some commendable sustainable development, there are many hurdles that will need to
be overcome to achieve sustainable small-scale fisheries as a result of knowledge imbalances.
Adopting open transdisciplinarity paradigm not only provide a panacea to knowledge imbalances
but will reduce the conflict associated with inter-sectoral governance of inland fisheries. Open
transdisciplinarity in this context is not restricted to the process and outcome of knowledge
generation but extended as a means to enhancing the process for collaborative efforts. Scientist,
government and civil society organisation and other stakeholders would need to work more closely
to achieve the transformation envisaged to drive sustainable fisheries development through
producing both new sets of knowledge and action required to deal with a future of small-scale
fisheries where complex and unprecedented issues of global change will play out as wicked
problem. This paper concludes that many of the present inhibition towards sustainable fisheries
development present arrays of adaptive challenges which will be overcome with paradigm shift
towards open transdisciplinarity through principles of meta governance.
Keywords: Small-Scale Fisheries (SSF), Nigeria,
(TD)/Transdisciplinary Research (TR), Transformation

Sustainability,

Transdisciplinarity

Introduction
Sustainability remains the overarching objective of management of the fisheries resource for the
goals of food and nutrition security, income generation, tourism and other goals. However,
fisheries and coastal systems are intrinsically diverse, complex and dynamic thus faced with
adaptive challenges with solutions simply traversing planning and implementation phase of the
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fisheries hence a wicked problem. According to Jentoft and Chuenpagdee (2009) wicked problems
are not solved once and for all but pose a constant challenge, partly because it is not known for
sure when or if they are solved. Addressing them through a single disciplinary lens is to simplify
their essence, reaching limited understandings with limited solutions. This approach is a feature of
academic researchers in Nigeria at the level of the tertiary institutions and the nation’s research
centres making the challenges of sustainable fisheries intractable. Problem-directed research
transgresses academic cultures and engages in mutual earning with societal actors in order to
account for barriers in real life and possible unintended effects of problem solving (Hardon, et al.
2010). Transdisciplinarity though an eighteenth century has since gained more attention by
twentieth century as a surer means of solving a real world problem. Given, the complexity
associated with fisheries problems especially with respect to small-scale fisheries,
transdisciplinarity offers an enticing prospect in the knowledge domain.
All integrative and collaborative research are not necessarily transdisciplinary studies. A common
misconception confuses multi-disciplinary and interdisciplinary approaches (Toomey et al 2015).
“Multi-disciplinarity draws on knowledge from different disciplines but stays within their
boundaries. Inter-disciplinarity analyzes, synthesizes and harmonizes links between disciplines
into a coordinated and coherent whole” (Choi and Pak, 2006). In the country the quest for
sustainable development in fisheries has been pursued with investment in knowledge production
and enactment of laws and policies. However, policy shifts and unsustainable implementation have
led to decline of the fisheries sector over the years, leaving the target rural economies more
vulnerable than ever (Vincent-Akpu, 2013).
Sustainable challenges of the attainment of the SDG 2 and 14 and other goals with direct and
indirect relationship with small-scale fisheries means fisheries academic researches would have to
have busy period in the knowledge domain. Fisheries researchers are now adopting
transdisciplinarity research as a tool as used in trolling line fishery in Japan (Makino et al 2017),
Malaysian fishing boat design (Ask, 2011), Western Cape fisheries, South Africa (Proches and
Bodhanya 2012), Lagoon Ecosystem of Southern Mexico (Espinoza-Tenorio et al 2013). There is
a positive development which seeks to develop transdisciplinary research as current educational
needs for science and policy and thus develop it into curriculum (Ciannelli, et al 2014). The TBTI
tremendous efforts in developing transdisciplinary research (TD) into a real body of knowledge in
terms of curriculum, literature, teaching and training is consistent to developing and filling the gap
in real life problem and research thus bridging gap between discipline and types of knowledge
without compromising depth and breadth required to surmount the problems posed by the complex
and rapidly changing world of small-scale fisheries.
This article examines the extant literature in Nigeria that are generated around sustainable fisheries
development and the quest for transformation of the fisheries in the direction for increased
production. It provides information to the approach being adopted to discuss and solve small-scale
fisheries challenges within the knowledge domain of natural science, social science and
governance. It sought to determine the status of collaboration and as well as the types in the dealing
with issue relating to sustainability and transformation of the small-scale fisheries in the country.
Transdisciplinarity appears to be a fresh knowledge in the country’s research space in the fisheries
research profile but the adoption provides a paradigm shift towards sustainable transformation.
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Methods
The assessment is based on an in-depth evaluation of the existing literature related to capture
fisheries and aquaculture within the scale of small-scale fisheries in Nigeria (Nigerian authors and
otherwise). The aim was to compile and review existing literature on literature using the paradigm
of transdisciplinarity studies and in the absence of none, evaluate publications by authors on the
concepts of sustainability and transformation from the theoretical perspectives of natural science,
social science and governance which traditionally used for researches which invariably seek to
provide information on attainment of sustainable fisheries in the country. A protocol following
methodologies from the work of Bénè et al 2018; Arksey and O’Malley, 2005; Levac, Colquhoun,
and O’Brien, 2011) via the following approach:
Step 1—Scanning and selection: Academic research documents, including journal articles, books
and book chapters, government and international institution studies, reports, working papers, and
other gray literature sources were scanned, using Google Scholar. Five inclusion/exclusion criteria
were applied: language (only English documents were retained), year of publication (only
documents published since 1970) were considered; academic quality (documents of non-scientific
or non-academic nature—news-media articles, blogs, etc. were excluded), geographic areas (the
focus is on Nigeria and all the 36 states and Federal Capital City, (FCT) Abuja,, and topical
relevance (directly related to capture fisheries (artisanal, inland and its biomes) and aquaculture in
relation to sustainability (or its theoretical three legs of natural science, social science and
governance) and transformation. Based on these criteria 202 documents were retained.
Step 2—thematic clustering: The 101 retained documents were then clustered thematically into
publications which featured transdisciplinarity, nature science, social science, governance and
transformation.
Results
The literature was evaluated for traditional thematic areas in which the fisheries knowledge are
researched on as it relates to the keywords in this study- Small-Scale Fisheries (SSF), Nigeria,
sustainability, transdisciplinarity and transformation. The literature was clustered into the
traditional knowledge of natural science, social science and governance. In the seventies,
sustainable and transformation issues were dealt within the governance and policy frame work.
Contribution from knowledge community were limited to comments. Also, they were period
marked by government concentrated efforts towards enactment of policy and laws to drive the
objective of increasing fish production.
Sustainability and transformation are both buzzwords which researchers have used to drive relative
attentions to the literature. Often, there have been lack depth and breadth in the outcome. This is
discernible from the perspective of the group or team of expertise. Also, the lack of integration
presupposes that the end use- government and industry are not aware of the
There was knowledge gap in the ‘transdisciplinarity’ and ‘transdisciplinary research approach.
While researchers collaborate, such were largely monodisciplinary with authors working together
within the same thematic areas. Often, researchers are within the same institution and discipline.
The number of authors is rarely single authorship but plural authorship exist with three authors
being the most common. The problems are usually not generated through interaction and inclusion
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of other critical areas and stakeholder and therefore rarely are new knowledge generated neither
are these issues being resolved as would be expected.
Discussion
The literature search did not establish any study relating to transdisciplinarity in knowledge space
of fisheries in the country. There are researchers collaborating but not in the format fitting
transdisciplinarity as described by (Hardon et al. 2008). The forms of collaboration at best suite
“Multi-disciplinarity which draws on knowledge from different disciplines but stays within their
boundaries as described by Toomey et al (2015). There was no evidence within academia showing
engagement directly with the production and use of knowledge outside of the academy.
A single lens approach largely within each traditional approach to transdisciplinary research, and
no integration. This is in spite of the fact that fisheries and aquaculture draws interest from other
expertise outside of fisheries. The study identified that at present, there is no course-based
exposure to transdisciplinary research practice at the university, at any level of education:
undergraduate and postgraduate levels. The research community would make do with training and
the inclusion of transdisciplinary research into the curriculum.
To produce reliable knowledge for societal strategies about future possible developments, research
has to reflect the diversity, complexity and dynamics of the related processes as well as their
variability between concrete problem situations (Hirsch Hadorn et al 2007). Transdisciplinarity
embraces complexity and is considered to be a possible way of making natural science, social
science, policy and other research areas more relevant to the ‘life world’. Transdisciplinary
research is described as research that addresses the knowledge demand for societal concerns.
However, the path towards TD research is not necessarily smooth and finding an institution and a
group of researchers to share this experience with, is key for the development of a sound TD
approach. Hence, the theme of the 3rd World Small-Scale Fisheries Congress no doubt very
important in order for participants to gain an understanding of ‘what’, ‘why’, ‘how’ and ‘when’ to
use a TD research approach.
Conclusion
Transdisciplinary research is rare in the country. Collaboration is largely interdisciplinary in
approach despite the fact sustainable development in fisheries in terms of increase fish production,
reduced poverty and sustainable livelihood of the fishers and aquaculturist, and food security
generate concerns across different discipline outside of the fisheries domain.
The study underscores the missing link in both knowledge generation and professional practice in
fisheries. The natural science, social science and governance are producing knowledge within their
domain, the inability to collaborate across discipline would mean that there is limited possible to
create a new body of knowledge that will lead to desired sustainability of the small-scale fisheries
and thus attainment of the desired transformation of the fisheries to the path of sustainability.
Nevertheless, a critical challenge to transdisciplinary research or transdisciplinarity would be the
challenges often faced by the extant practice of multidisciplinary approach. Funding remains a
critical challenge in the generation of knowledge in the country. Therefore, for the research
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community to make concrete efforts at solving real problem, there is must be the determination to
move fisheries truly to the pathway of meta governance.
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Abstract
The Voluntary Guidelines for Securing Sustainable Small-scale Fisheries in the Context of Food
Security and Poverty Eradication (SSF Guidelines) was adopted by member countries of the Food
and Agriculture Organization of the United Nations (FAO) and were officially approved as an
international instrument in June 2014. The first real effort from the Nigeria was by our team
participating in the first global transdisciplinarity study on the implementation of the SSF
Guidelines i.e ‘’The Small-Scale Fisheries Guidelines Global Implementation’’ in which we
contributed a chapter titled- Applying the Small-Scale Fisheries Guidelines in Nigeria: Status and
Strategies for Badagry Coastal and Creek Fisheries. The mandate by Too Big To Ignore (TBTI) to
lead the process of implementation of the SSF Guidelines was taken back to Nigeria. This paper
presents our experience in building a transdisciplinary team for the implementation of the
Guidelines. It highlights the lessons gained from the field from interactions with the fishers,
government, Non-Governmental Organisation, and researchers (with background in science, law
and social science) with regards to their knowledge, expectations and questions of benefits
accruing to the fishers and the country. Furthermore, we are working closely with experts in Law
and Language to have the SSF Guidelines translated to the Yoruba language which is the dominant
language among fishers with whom we are engaged presently. Activities are in the advance state
to create a blog that specifically provide information on the small-scale fisheries of Nigeria. We
also providing the concept note on creating and raising national awareness and implementation
planning process, as well as reviewing the existing regulatory and institutional framework in the
context of the SSF Guidelines. Baseline information on the sustainable indicators of the small70

scale fisheries sector in Nigeria is being developed. Our work as reached an advance stage on the
legal framework for implementing the Small-Scale Fisheries Guidelines in. While, our efforts may
be considered low key, we understand that success in this direction is cumulative and additive. The
team is further encouraged by the positive vibes emanating from the government and will keep the
tempo going on at least to preserve the little but important gain made so far. It is safe and heartwarming to conclude that while the process leading to the full implementation of the Guideline is
seeing positive light, adoption of open transdisciplinary research is driving the transformation of
the small-scale fisheries to a sustainable one.

The devil fish in Mexico (Loricariidae: Pterygoplichthys), an uncontrolled and
underutilized invasion
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Abstract
The presence in Mexico of the alien species known as devil fish has grown exponentially, which
has led to environmental problems, economic and social. The devil fish has anatomical and
physiological characteristics that have enabled it to adapt to different environmental conditions,
which has facilitated its survival and proliferation in various bodies of water. Their presence has
generated negative effects in the capture of commercial species and fishing gear and in general
there is a lack of awareness of the potential for exploitation. To describe the status of the invasion
in the country, joined a database with 363 records from scientific, technical reports and gray
literature that report the presence of the devil fish in the country, the results highlight Tabasco with
153 records, followed by Campeche, Veracruz, Sinaloa, Michoacán, Chiapas, Tamaulipas,
Morelos, Coahuila, Guerrero, Jalisco, Sonora, Colima, State of Mexico and San Luis Potosí. It is
recommended to give continuity to the studies of ecology and fish biology devil especially in:
Bioaccumulation of heavy metals and contaminants, taxonomy, genetics and molecular biology,
parasitology, evaluation of the possibilities of fishing and the reproduction, especially to ensure
that communities that have been affected using the devil fish as a fishery resource and contribute
to the control of the invasion. Finally, it is proposed to give continuity to the actions of
environmental education, from the realization of workshops for users of fisheries resources and to
generate incentives to capture and use.

Evolution of the artisanal fisheries of Octopus and Dogfish-shark in the state of Campeche,
Mexico
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Abstract
In Campeche, Mexico, the artisanal fishing has a great social, economic and environmental
significance, their catches comprise mainly finfish and shellfish, being the octopus (one specie,
Octopus maya) and the dogfish-shark (some species) important resources for the fishermen. The
fisheries production was analyzed considering 34 years (1980-2014) of official statistics. In the
case of octopus during the decade of 1980 and the beginning of the 1990s were lower volumes of
catch being the 1985 minor (740 ton), in 1994 the Mexican government decree veda on the octopus
causing an increase in the volume of catch, taking in 2012 its highest production (9850 Ton), now
in its maximum utilization. In the case of the dogfish-shark the largest catches reported occurred
during the 1980s and the mid-1990s. In 1992 the production was maximum with 4577 (tons) and
2011 with lower production (434 Ton) which led to the proclamation of closed seasons for all
species of shark in 2012, currently this fishery is in state of overfishing. Within the time analyzed
have also changed significantly artisanal vessels (boats with paddles to fiber glass boats with
engine, taking a record maximum of 5362 boats in 2009), the population dependent on fishing
(maximum registration of 15284 people in 2010) and the fishing arts like jimbas longlines, and
diving. In the region, with the artisanal fishing generates food and foreign exchange to meet the
needs of society and is the main engine of development, especially in isolated communities.

Snapper and grouper fisheries worldwide: Knowledge and status under data limitations
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ernesto.jardim@ec.europa.eu
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gui.mm.menezes@uac.pt
Abstract
Evaluating fisheries sustainability based on the best available data is of primary importance for
management and conservation. However, effective fisheries management is often challenged and
limited by the quantity and quality of the information available, particularly in multispecies smallscale fisheries in tropical and subtropical areas with high species diversity. This is the case of
snapper and grouper, important fishery resources with high commercial value in international
markets that also play an important role in the livelihoods and food security of many local
communities. The state of knowledge about global snapper and grouper fisheries was assessed
applying a Generic Knowledge Indicator (GKI) that focuses on three main components:
biological/ecological information, fishery data, and stock assessment. For the evaluation of
sustainability status, the following approaches were explored: determination of the snapper and
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grouper fisheries status based on FAO assessment criteria and analysis of trends of landings timeseries. We found that the status of many snapper and grouper fisheries is currently unknown,
particularly for small-scale fisheries in developing countries where the reporting system is absent
or insufficient. For the fisheries with some information, the results suggested that the majority of
these resources are overexploited or in transition between fully exploited and overexploited status.
These results provide a tangible pathway for developing snapper and grouper fishery improvement
actions. The methodology presented in this work can be easily applied to other data-limited
fisheries.
Keywords: Snapper, Grouper, Generic Knowledge Indicator, data-limited fisheries, sustainability
Introduction
Fisheries management is often challenged by the limited quantity and quality of information
available (Carruthers et al. 2014; Chrysafi and Kuparinen 2016). Life-history information, fisheryindependent data, and species-specific catch data are very expensive and time-consuming to obtain
(e.g. Arnold and Heppell 2015; Robinson et al. 2015), and the increasingly sophisticated stock
assessment methodologies are, in most cases, not suited to data-limited fisheries (Bentlet et al.
2014).
Snapper and grouper are important fishery resources that have both high commercial value and an
important role in the livelihoods and food security of many local communities worldwide. Snapper
and grouper provide a substantial contribution to the global commercial fish catch, with over
678,000 t reported landings in 2015 (FAO 2017). However, the status of many snapper and grouper
fisheries is unknown, particularly in the small-scale fisheries in developing countries where the
reporting system is absent or insufficient (e.g. Robinson et al. 2015). The life-history
characteristics of these species, along with specific threats (e.g. nursery habitat destruction), make
them particularly susceptible to overexploitation (Sadovy de Mitcheson and Erisman 2012). When
data are limited, it is thus important to accurately identify the main gaps in knowledge, and also
conduct a detailed analysis of the available data.
This work provides a global perspective of the state of knowledge about snapper and grouper
fisheries worldwide and an overview of the current status and trends of these resources. The main
goal is to identify the main gaps in knowledge, highlight the main regions and/or countries where
improved management and/or research actions are crucial, and provide a comprehensive
understanding of the sustainability status of global snapper and grouper fisheries.
Material and Methods
Data sources
An exhaustive data compilation of biological/ecological information, fisheries-dependent data,
stock assessment reports, and other bibliographic references was undertaken, to provide a thorough
understanding of snapper and grouper fisheries worldwide.
Usually, the “snapper” designation comprises the species of the family Lutjanidae, while
“grouper” are usually defined as species of subfamily Epinephelinae (e.g., Epinephelus,
Mycteroperca genera). However, many countries (e.g., Angola, Australia, China, Nigeria) often
report grouper landings to the Food and Agriculture Organization of the United Nations (FAO)

73

using combined data for the entire family (Serranidae), which meant that data for groupers at the
family level was used in many of the analyses.
State of knowledge of snapper and grouper fisheries
In this study, a Generic Knowledge Indicator (GKI) was developed to evaluate the quantity and
quality of the information available for snapper and grouper fisheries worldwide (n=374), based
on three main areas of knowledge: biological/ecological information on the resources, fisherydependent data, and stock status assessments. The data-quality outcomes (data deficient, low
quality, medium quality, high quality) for each of the components result from evaluating subcriteria for precision, age, spatial scale, and accuracy, which are then combined to obtain the GKI
(see details in Amorim et al. 2018).
Snapper and grouper fisheries status
The snapper and grouper fisheries database (n=719 fisheries) developed in this study included 65
species of the Lutjanidae family and 111 species of the Serranidae family, for a total of 176
different species, from 73 different countries. These countries, in aggregate, represented 95 percent
of the global reported landings (by weight) of snapper and grouper in 2015 (FAO, 2017).
Complementary approaches were explored to obtain a complete understanding of the sustainability
status of global snapper and grouper fisheries, including: 1) determination of the snapper and
grouper fisheries status (non-fully exploited, fully exploited, and overexploited) based on FAO
assessment criteria (Ye 2011); and 2) analysis of trends of landings time-series to determine the
exploitation status of these resources. The levels of exploitation status were defined based on the
percentage of landings for each decade (Ldecade) compared to the average landings of the decade
with the highest value of landings (Lmax) (Table 1).
Table 1 – Criteria used to classify the exploitation status of the fisheries in three categories: non-fully exploited, fully
exploited, and overexploited (adapted from Froese and Kesner-Reyes, 2002) (Ldecade: average landings by decade;
Lmax: average landings of the decade with the highest value landings).
Exploitation status
Criteria used to define the status of the fisheries
Non-fully exploited
Percentage of Ldecade / Lmax ≤ 50% AND decade ≤ decade of Lmax
Fully exploited
Percentage of Ldecade / Lmax > 50%
Overexploited
Percentage of Ldecade /Lmax ≤ 50% AND decade > decade of Lmax

Results
State of knowledge about snapper and grouper fisheries
The application of the GKI indicates that 70 percent of the snapper and grouper fisheries included
in this study had a low-knowledge outcome, and only 2 percent of the cases had a high-knowledge
outcome. The results highlighted that, in general, biological/ecological knowledge about snapper
and grouper species is of medium quality, fishery-data quality is low, and the stock assessments
are data-deficient (Figure 1).
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Figure 1 – Frequency of outcomes by data-quality category (high, medium, low, and data-deficient) obtained for each
component of information (biological/ecological information, fishery data, stock assessment) (n = 374 fisheries).

The Generic Knowledge Indicator for snapper and grouper fisheries presents a distinct pattern
worldwide. However, it should be taken into account that the number of fisheries and relative
availability of public information varied for each country included in the analysis.
The United States and Australia are distinguished by their higher levels of knowledge (highmedium GKI) about snapper and grouper fisheries, while Middle Eastern countries (e.g. Kuwait,
Qatar) and Brazil have a medium level of knowledge. The remaining countries have a low level of
knowledge or are data-deficient. The countries that have major gaps in landings reporting were
identified in this study to be India, Malaysia, and Thailand.
Snapper and grouper fisheries status
Based on the application of the FAO’s stock status classification criteria, snapper and grouper
fisheries (n=229) were classified in the following categories: non-fully exploited (23%), fully
exploited (14%), overexploited (38%) and unknown (24%). About 73 percent of the total fisheries
were classified as “not evaluated,” because no data was available. This finding holds true across
the 10 top producer countries (based on the FAO reported landings) of both groups of species:
Indonesia, China, the Philippines, Mexico, Malaysia, Brazil, Pakistan, Nigeria, the United Arab
Emirates, and the United States (Figure 2).
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Figure 2 – Biomass status classification of snapper and grouper fisheries by country. The shaded countries are the
ones considered in this study, and the size of the pie charts is proportional to the number of fisheries by country
included in the database.

The analysis of trends of FAO landings provided complementary information on the status of
fisheries. Snapper and grouper reported landings have been continuously increasing over recent
years, but the number of reporting countries over time has also been increasing. The analysis of
the snapper and grouper decade landings trends carried out in this work showed that the number
of non-fully exploited fisheries has been continually decreasing over the past decades, while the
number of overexploited fisheries has been increasing over time. For recent years (2010-2015),
the snapper and grouper fisheries reported to FAO were classified as fully exploited (64%) and
overexploited (36%) (Figure 3).

Figure 3 – The evolution of snapper and grouper fisheries exploitation status over the decades, based on the FAO’s
global capture production dataset (FAO, 2017).

Discussion
This paper integrated several information components to obtain a complete understanding of the
status of many snapper and grouper fisheries worldwide, identify the main gaps in knowledge, and
highlight areas where research improvements are critical for the sustainability of these resources.
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For the majority of the countries, the fisheries analysed have no information on sustainability
status. This is supported by the results obtained through the GKI: about 70 percent of the snapper
and grouper fisheries included in this study had a low level of knowledge outcome, and only 2
percent of the cases had a high outcome. The main gaps in knowledge resulted from the low or
data-deficient data quality of fishery data and the stock assessments. For the fisheries with some
information, the results suggested that the majority of these resources are overexploited or in
transition between fully exploited and overexploited status. For snapper and grouper fisheries, as
well as for most of the world’s data-limited fisheries, independent survey estimates of fish
abundance are not available, and reported landings are often the main and, in many cases, the only
source of information. The results achieved in this study facilitate a comparative analysis among
countries or territories, identifying the regions where the sustainability of these resources is at
higher risk and highlighting the geographic areas where there is more uncertainty about the status
of snapper and grouper stocks and associated fisheries. These results provide a tangible pathway
for developing snapper and grouper fishery improvement actions. A detailed analysis of the
information available and an accurate identification of the main gaps of knowledge undertaken in
this study provide important support to: 1) direct the future efforts of specific research and 2)
improve management strategies by taking into consideration the uncertainty of the information
available. The methodology proposed in this work can be easily applied to other data-limited
fisheries. Finally, this study contributes data, methodology, and outcomes that promote the
adoption of objective measures to improve the understanding of the state of these fisheries and
support the development of adequate management strategies to guarantee the sustainability of
these resources.
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Human behaviour and its implications for the governability of the Northern Shrimp
Inshore Fishery, Newfoundland, Canada
Andrews, Evan, University of Waterloo, Canada, e3andrews@uwaterloo.ca
Derek Armitage, University of Waterloo, Canada, derek.armitage@uwaterloo.ca
Abstract
Human behaviour is an underexamined aspect in ongoing efforts to improve the governability of
small-scale fisheries. Human behaviour is defined here as individual action that results from the
cognitive processing of sensory information, past, current, or imagined, from social and
biophysical environments. As a result, human behaviour is an important lens through which we
can improve governability by understanding stakeholders’ motivations to cooperate and share
resources, tendency to follow rules, and diverse responses to social-ecological change. Yet, an
integrative and practical understanding of human behaviour and its manifestations under
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conditions of rapid change is not well developed in governance (e.g., leveraging social science,
priority setting, balancing social, economic, and ecological objectives in coastal systems). This
research draws on experiences in the northern shrimp inshore fishery in Newfoundland, Canada,
to document motivations for critical behaviours such as decisions to leave, diversify or join a smallscale fishery. Data from this research emerges from a systematic review of the literature,
storytelling methods with fishers, fish processors, and fishing community residents, and cognitiveaffective analytical techniques, such as measurement of expressions of emotions and values. My
research contributes a novel methodology for transdisciplinary research purposed with improving
governability of small-scale fisheries with uncertain futures.
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Abstract
Women’s immense contribution in the fisheries sector, particularly in post-harvest fisheries cannot
be underestimated. However, several factors inhibit the wellbeing of women activities in the sector
which makes them vulnerable to livelihood insecurity. While some interventions have been made
in the sector to address the livelihood vulnerabilities of fisher folks, these policy interventions still
miss their target in creating a sustainable livelihood for the more vulnerable group in the sector,
who are mostly women. This paper investigates the livelihood vulnerabilities of women in small
scale fisheries in the Gomoa West District of Ghana by constructing a multidimensional livelihood
vulnerability index for women fish processors and traders. The Alkire- Foster multidimensional
measure is used to quantify their livelihood vulnerability based on the capital assets of the
Sustainable Livelihood Framework. The results show that 70% of women surveyed are
multidimensionally vulnerable to livelihood insecurity and were deprived in 80% of the weighted
indicators. The estimates of the probit regression also shows that differences in multidimensional
vulnerability was explained by differences in certain socio-economic factors such as widowhood,
gender of household head, access to remittances, post-harvest losses (fish spoilage) and experience
in business. The paper provides valuable insights on the capacity building needs of women in the
fisheries and concludes that, to sustain and enhance the livelihoods of women in the sector, policy
interventions should be focused on improving their access to livelihood resources particularly
social capital indicators as well as building human and institutional capacity.
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Introduction
Fisheries play an important role in the Ghanaian economy in terms of income, food supply,
livelihood and poverty alleviation (Asiedu et al., 2013). Fish constitute about 65% of the animal
protein consumed in Ghana. Research shows that Ghanaians eat around 20-25kg of fish annually
per person which is well above the global average of 16kg (Mactaggart, 2011). The fisheries sector
also contributes about 4.5% to the annual GDP and indirectly supports the livelihood of 2.2 million
people or 10% of the Ghanaian Population (FASDP, 2011).
The sector in Ghana is dominated by artisanal fisheries (small-scale) where men fish and women
exchange, process and distribute the catch (Overa, 1993). Women’s immense contribution to the
fishing industry in Ghana, and in particular their involvement in fish processing and trading, is
long established. For instance, the Cape Coast Fish Traders Association, a body representing
women working in the fisheries sector, was established before 1900. Women in small groups act
as wholesalers, supplying catch from boats they own or negotiating with boat captains to buy
landed catches which they pass on to other women. They also serve as financiers to fishermen for
fishing inputs (Overa, 1993), while they process the catch.
Despite the benefit that can be derived from the natural fish resource, the populace around coastal
communities are poor relatively in economic terms and the most disadvantaged are women and
children. The Ghana Living Standard Survey Round Six (GLSS 6) reports that, even though
poverty headcount levels has been declining since 1992; from 51.7% in 1991/92 to 33.1% in
2005/2006 to 24.2 %, in 2012/2013 (GSS, 2014), the level of decline is not even across the country.
Poverty incidence increased in both urban and rural coastal areas from 6.4% in 2005/2006 to 9.9%
in 2012/2013 and from 27.2% in 2005/2006 to 30.3% 2012/2013 respectively (GSS, 2014).
Besides the poverty incidence, fisher folks livelihoods are further exacerbated by their exposure
to natural disasters, climate change, resource extraction, socio-economic shocks and other
idiosyncratic shocks (Adusah-Karikari, 2015) and the most affected are women.
The Gomoa West District is one of the major coastal areas that contribute significantly to the
nation’s total fish output. In effect, fishers from the district were accorded the National Best
Fisherman Awards and second runner-up for 2003, 2012 and 2004 respectively. However, in spite
of the economic benefits of their activities to the nation, the absence of landing sites and cold/dry
storage facilities in the district exposes them to natural disasters such as tidal surge, flood, deaths
and socio-economic shocks which threatens their livelihood activities. As a result, most of the men
migrate or go to offload their catch in other fishing towns where there are landing sites, especially
when there is a high tidal surge. This reduces the women’s access to fish, increases their production
cost, increases fish spoilage (due to delays at sea and lack of cold storage facilities) and exposes
them to several other socioeconomic shocks which inhibits the sustainability of their livelihood in
the sector.
The problem also distorts family systems in the area and encourages polygamous marriages since
the men (husbands) who are mostly fishermen often have to reside in other fishing towns where
there are landing sites. Even though the women follow the fishermen to buy the landed catches,
they often have to come back to their respective communities to process or market their fish, in
order to fulfil their traditional role as mothers and wives in their homes. These factors, therefore,
affect the socio-economic and the general wellbeing of women in the area.
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Nevertheless, most interventions put in place in the sector focus entirely on fishing activities such
as regulatory catch, gear and access rights, Monfort (2015) rather than on improving processing
methods, access to market and building capacity of the processors and traders, who are mostly
women. The question of what constitutes the multidimensional nature of vulnerability among
women in the fisheries is crucial for understanding the root causes of the issue. This study,
therefore, explores the sources of livelihood vulnerability among women fish processors and
traders, to gain a better understanding of their capacity-building needs, necessary for building a
sustainable livelihood for the women in the sector.
Methods
The study was conducted at Apam and Mumford in the Gomoa West District of Ghana. These
communities are located at the coastal belt of the district with fishing and fisheries related activities
being the main occupation of the population (GSS, 2014). A structured questionnaire was used to
collect both qualitative and quantitative data from 333 women in fish processing and trading, in
the two towns. Respondents were purposively selected in these two communities based on their
availability, willingness and ability to participate in the survey. Key informant and expert
interviews, and focus group discussions were also conducted in each community to make further
enquires and explore major themes that emerged from the questionnaire survey to ensure reliability
and validity of the information gathered.
The study utilizes the capital assets of the Sustainable Livelihood Framework to capture the
exposure to risk (external) and the lack of entitlement (internal) aspect of vulnerability. According
to Moser (1998), the ability of an individual or household to cope with the impacts of a shock
depends on her asset ownership. This study is therefore conceptualized on the notion that an
individual fish processor and trader’s sensitivity to livelihood vulnerability is dependent on her
access to livelihood capital assets and alternative livelihood options available to her as shown in
Figure 1.

Vulnerability
to Livelihood
insecurity

Ability
to cope

Source: Adapted from FANRPAN (2011) and Moser (1998)

Figure 1. Conceptual Framework

Model Specification: MLVI
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A multidimensional livelihood vulnerability index (MLVI) was developed based on each
individual’s access to the capital assets and whether or not they diversify their livelihood. In
developing the MLVI, the Alkire –Foster approach to multidimensional measure was used (Alkire
and Foster, 2011). Indicators used to assess the various capital assets are summarized in Table 1.
An individual fish processor and trader is deemed vulnerable in an indicator if she falls below the
deprivation cutoff of that indicator. Based on each individual’s livelihood vulnerability index
score, she is either classified multidimensionally vulnerable or not, with reference to a given
aggregated vulnerability cut off. Consequently, vulnerability was a binary dependent variable. As
a result, a multivariate analysis was performed using the Probit modelling techniques, results
obtained and discussed, and recommendations provided for policymaking.
Table 1: Summary of the dimensions and indicators of multidimensional livelihood
vulnerability
Components/
Dimensions
Financial
Capital

Indicators

Weights

Dimension Deprivation cut off

Access to credit facilities
Ownership
of
savings
account
Ownership of a mobile phone
Access to storage facilities

0.08

Have no or limited access to credit
Have no savings account

Physical Capital

Social Capital

Human Capital

0.08
0.06
0.06

Ownership of real assets,
such as canoes, outboard
motors, land, etc
Belongingness to social
network
Access to extension service
Health Status

Level of Education
Natural Capital
Access to fish
Livelihood
Diversified
livelihood
diversification
portfolios
Authors’ Compilation from field work, 2017

0.06
0.08
0.08
0.08

0.08
0.17
0.17

Does not own a mobile phone
Have no dry or cold storage facility or
have only “kuku”
Owns no real assets

Does not belong to any social group
Does not have access to extension service
Either she or any household member has
suffered major illness within the past 12
months.
Have no formal education
Does not sometimes have access to fish
Have no alternative livelihood

Results and Discussion
Findings of the Multidimensional Livelihood Vulnerability Index (MLVI)
With reference to the aggregated deprivation cut off of 0.67 chosen by this study, 70% of the
women fish processors and traders in the Gomoa West District of Ghana experienced multiple
deprivations. They were found to be deprived in about 80% of the weighted indicators resulting in
an overall district multidimensional livelihood vulnerability index (MLVI) of 0.56. The
deprivation in 80% of the weighted indicators shows the intensity of livelihood vulnerability faced
by fish processors and traders in the district. The MLVI value indicates that on the average, 56%
of women fish processors and traders in the district are multi-dimensionally vulnerable in more
than two–thirds (0.67) of the weighted indicators. At a lower cut off, almost all the women sampled
were found to be multi-dimensionally vulnerable. However, the difference in the intensity of
vulnerability across the various cutoffs was negligible, indicating that irrespective of the
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deprivation cut off, majority of the respondents were deprived in a greater percentage of the
indicators. Hence policy interventions should focus on improving women access to livelihood
resources.
Decomposition by Indicators
Figure 2 shows the spatial deprivation headcount on each of the indicators used. The spatial
deprivation headcount is the percentage of the population surveyed who are vulnerable to an
indicator with respect to the given threshold. Membership to a social network showed the highest
rate of deprivation, constituting 98%. Field interviews and the focus group discussion revealed
that most women were reluctant in joining any association. This was attributed to political reasons,
lack of interest of some women in group affairs and the dishonesty on the part of some association
leaders in the past, who were biased in the distribution of aid, loans and other support systems.
The lack of access to extension service and training and lack of access to credit equally showed a
high rate of deprivation of 95% and 91% respectively.
Also, access to storage facilities, livelihood diversification, ownership of real assets and ill health
contributed immensely to livelihood vulnerability with a percentage range from 76% to 89%. Most
processors and traders in the area do not have access to both cold and dry storage facilities. They
mostly resort to the traditional means of storage; the use of “kuku”. Kuku is a claylike structure
like the “Chorkor smoker” used in storing smoked fish. In terms of livelihood diversification, over
76% of the women surveyed did not have any other means of livelihood apart from their activities
in the fisheries. This affirms the findings of Asiedu and Nunoo (2013) who found that most fishing
communities in Ghana have limited alternative livelihood options.
The results show that interventions to ensure the wellbeing and long-term sustainability of women
activities in the fisheries, must first tackle access to social network (groups or association), credit
facilities and increased access to fishery extension service and training. The formation of social
networks, for instance, can serve a better platform for women to be integrated into the fishery
sector, in terms of giving them a unified voice, gaining access to extension service and training,
corporate loans, governmental and NGO supports. Also, it can necessitate the formation of
microcredit unions which will intend give out soft loans to its members at a better loan repayment
schemes.
Field interviews further revealed that, while access to credit is a major challenge for women in the
area, it is worsened by the loan repayment schemes of the microfinance institutions/banks in the
area. The few women who gained access to credit from these institutions mostly become worse off
due to the type of loan (group loan) and the loan repayment scheme offered them. 77.42% specified
that the loan repayment scheme was a ‘pay interest and principal weekly’ system, explaining that
due to the weekly loan repayment requirement, they had no option than to sell their fish, even
when there is excess supply at the market. In effect, some women falter in the loan repayment
whilst others become worse off after the loan repayment.
The second class of intervention should also focus on improved storage facilities, livelihood
diversification and improved health. More so, no education, no savings, and inadequate access to
fish also showed deprivation rate ranging from 53% to 66%. Ownership of mobile phones as a
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communication gadget showed the lowest rate of deprivation of 5%, giving an indication that
greater number of the women had access to mobile phones to boost communication in their fish
trading business.
These results show that women fish processors and traders in the district were highly vulnerable
in almost all the indicators apart from ownership of mobile phones, indicating their low access to
livelihood capital assets to sustain their livelihoods against shocks and stresses.
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Figure 2. Spatial Deprivation headcount on indicators (Percentage)
Moreover, the estimates of the Probit regression model showed that differences in
multidimensional livelihood vulnerability among women fish processors and traders in the district
were influenced by differences in certain socioeconomic characteristics such widowhood, the
gender of household head, access to remittances, post-harvest losses (major fish spoilage) and
experience in business.
Conclusion and Recommendation
Women’s immense contribution in the Ghanaian fisheries sector, particularly in post-harvest
fisheries cannot be underestimated. They are mainly engaged in fish processing, trading and
distribution as their main source of livelihood. Some successful women in the business serve as
financiers and boat owners to fishermen. However, besides the current decline in fish stock and
seasonal variations, a lot of socio-economic and institutional factors inhibit the wellbeing of
women activities in the sector which makes them more vulnerable to livelihood insecurity.
Notably, most of them had only basic education to no education, no access to credit facilities, do
not belong to any social network and, have no access to extension service as well as no alternative
livelihood.
Hence, to sustain and enhance the livelihoods of women in the sector, policy interventions should
be focused on improving their access to livelihood resources particularly social capital indicators
(such as trader networks, investment finance, access to fish, and extension services) as well as
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building human and institutional capacity. Where possible, policy considerations should focus on
social protection.
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Progress and perspectives on the implementation of the SSF Guidelines and the SDGs in
Mexico’s artisanal fisheries
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Abstract
As an UN member, Mexico has signed several UN international agreements, including the SSF
Guidelines. This study aims at presenting a review of the progress and perspectives on the
implementation of the SSF Guidelines and the SDGs in Mexico’s artisanal fisheries. One of the
top challenges in Mexican fishery policy is that there is a lack of a long-term plan for fisheries
management and fisheries governance. Other problems include that the social aspects of SSF
fisheries are poorly researched and that deterioration of fish stocks has been gradually increasing.
The SSF Guidelines were introduced to the Mexican Senate on August 2017, and currently, we
found no evidence of any implementation program whatsoever. To move forward toward the
implementation of SSF Guidelines and SDGs within a human rights-based approach in Mexico’s
SS fishing sector, this study proposes a TD approach that includes several scales, from global to
local. Globally, Mexico and other Latin American countries would need support from the World
85

Bank and other international institutions in devising structural policies –sensible to countries’
realities, targeted at poverty eradication and food security. At national level, the Mexican
government needs to work on participatory approaches in fisheries policy implementation
including a call to SS fishers as well as other stakeholders (academia, NGOs, SCOs, and private
sector) to introduce a diagnosis of the fisheries sector, and to propose a scenario of solutions
sensitive to regional and local contexts of SSF.
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Abstract
Indonesia is a maritime country with about 17,500 islands and Karimunjawa is a small part of
those islands. It lies in the east-northern of Semarang as the capital city for Central Java province.
Karimunjawa is formed of 22 islands and has an area of 111 625 ha with population of over 8,800
inhabitants who depend on fisheries resources. It has a national marine park with huge of
wonderful coral reef as recreational object. Utilisation of Karimunjawa among others are for
fisheries resource, National Park of marine protected area (MPA) for certain cluster, recreational
object and resorts. A part of Karimun is about 111 625 ha has been converted into a national park
with the name of Karimunjawa National Park.The National Park designated as a Marine Nature
Reserve through the Minister of Forestry Decree 123 / Kpts-II / 1986 and in 1999 through Decree
78 Menhutbun / Kpts-II / 1999 Karimun Nature Reserve and surrounding waters. This is under the
management of Board of Taman Nasional Karimunjawa. While the fisheries resource of
Karimunjawa and it surrounding area is managed by under the Central Java Government. The main
problem encountered in the field is the non-compliance behaviour among the fisheries users, the
dillema option is between economic motive versus ecology or environment motive are taken
placed. Although within a tolerance condition, several exploitation fisheries resource and its
ecosystems are detected in Karimunjawa. Improper waters and land used for privatisation property
or estate by the business parties is one of the worriness as perceived by public. The economic
development in this region is significantly growing with the present of economic activities. But
the academicians and people who concerned with environment prefer to manage Karimunjawa
resources toward renewable in ecosystem. Thereafter, it is urgently need to set the strategy to
manage Karimunjawa sustainable. Perhaps Co-Management with the affirmation of Tripatriate
model of Academician/ University-Government-Community/ Business will save the Karimunjawa
for our future generation.
“Back to the community” – Current trends in fisheries policy in Japan
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Abstract
Japan has had a long history as a fishing country with it’s heyday in the 1970s as the fisheries
nation number one. But due to the development of UNCLOS Japan’s high seas fisheries lost their
profitable fishing grounds and consequently experienced a deep decline. To uphold the national
production in fisheries products the focus turned back to Japan’s own coastal waters. Here mainly
small-scale fisheries operate, organized through fisheries cooperative associations (FCA). But
these fisheries have also been struggling with resource depletion, a sinking demand and an ageing
population of fishermen among others. Policy makers and fishermen alike have tried to find
solutions for those diverse issues. Fisheries policies subsequently changed and now embrace a
holistic approach, comprised of technical measures for resource management as well as strategies
to include other stakeholders and to revitalize rural areas. In my paper I examine the role of
fisheries communities, proposed as an important means to solve the above-mentioned challenges
(Jentoft 2000, Pinkerton et al. 1995). Drawing on governmental publications, such as white books
and policy records, publications by fisheries organizations as well as material collected during
fieldwork, I will, in a first step, define the meaning of “fisheries community” (jp. gyoson) and then
proceed to discuss their role in current fisheries policies, focusing on two programs, the
“Revitalization plan for coasts” and the “Revitalization of fisheries communities”. I argue that the
challenge for small-scale fisheries in Japan lies in the creation of functioning communities to
achieve a sustainable use of fisheries resources.

Informal artisanal fish trade in West Africa: Improving cross-border trade
Ayilu Kwojori, Raymond, University of Ghana, Ghana, rkayilu@st.ug.edu.gh
Mr. Theodore O. Antwi-Asare, University of Ghana, Ghana
Abstract
In West Africa, fishing and trading in fishery products has been practiced for centuries and makes
a significant contribution to per capita GDP. However, unlike other food commodities, the full
extent of the trade is not well understood. Consequently, there is an absence of strategies and
enforced policies to facilitate free and quick movement of fish products across borders. The study
examined the Informal Cross-Border Artisanal fish Trade (ICBT) in West Africa using both
quantitative and qualitative approach. It was found that the volume of informal cross-border fish
trade between Ghana, Togo and Benin was estimated to be about 6,400 MT valued at about $20
million p.a. The trade was preoccupied with small coastal pelagic and river species. The study also
established that ICBT in West Africa is dominated by females. The factors that influenced
participation in in cross-border fish trade included; education, road network condition, nearness of
traders’ residence to a border town, membership to a fish trade association and access to market
information. The study concluded that government extension workers should engage in periodic
and sustained training of fish processors and traders on better processing and handling techniques.
Also, governments and non-governmental organizations should promote the establishment of fish
marketing cooperatives and associations to improve dialogue with government agents and as well
institute a mechanism to provide adequate and timely information on fisheries markets. Finally,
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member states should provide necessary infrastructure to help reduce transaction and
transportation cost.
Keywords: Fish; Trade; Cross Border; Informal sector
Introduction
Trading of fish has increased in many countries in West Africa due to improvements in fishing
technologies, improved exchange of information among traders, commoditization of fish and
improved transport infrastructure, as well as increased demand for fish in expanding urban areas.
Neil and Béné (2004 and 2005) estimate that the total quantity of fish traded each year in the Lake
Chad Basin (LCB) increased steadily from 1800 to 2004; and Redmond (1976) reported that fish
resources have long been exploited by societies in the LCB region for both internal consumption
and export. There is a diverse range of fish species for sale at local markets, including species that
do not exist in local fishing grounds, indicating that fish trade is vibrant.
Despite this, the national official trade records of many countries in West Africa show low levels
of trade volumes in fish commodities (Kane, 2016). While many countries have accurate records
of international fish trade, much of the intra-regional trade has been missed because of the
informality of these transactions. This is a problem for national, regional and international fisheries
institutions, because they are unable to express the role of fish in national economic development
and its impact on the welfare (including improved incomes, general wellbeing and nutrition) of
fish-dependent communities.
Recognizing this, since 2005, Africa Union member states have prioritized fish as a strategic food
commodity for the continent. Regional management plans have been agreed upon for shared
fisheries resources and fish has been included in the continental commitment to triple commodity
trade by 2025, under the Malabo Declaration, signed by African Union Heads of State and
Government in Malabo, Equatorial Guinea in 2014. The European Commission-funded Fish Trade
Program was conceptualized as a partnership effort by the African Union and WorldFish to
determine the role of fish in tripling intra-regional commodity trade. These efforts are part of the
regional integration agenda, formed through Regional Economic Communities (RECs), which
member states have signed, committing to free movement of goods, services and human beings.
However, compared to other food commodities such as crops, fish has featured less in regional
trade strategies and no mechanisms have been put in place to facilitate the free movement of fish
products across borders. As a result, fish traders, especially women, continue to face challenges,
including informal tariffs, when trying to move products across the borders. In view of these, this
study sought to answer the following research questions; (i) what are the market dynamics and the
importance of regional institutions in West Africa? (ii) What are the fish species and products
traded in West Africa?; (iii) what are the quantities and values of cross-border fish trade and cost
of doing business in Ghana, Togo and Benin?, and (iv) What factors influence individual
participation in the regional fish trade?.
Methods
The study was conducted in the Techiman, Denu, Dambai and ‘Tuesday’ fish markets all in Ghana,
Po in Burkina Faso and Asigame in Togo. These are the main markets from which major crossborder trading activities take place, attracting traders from Togo, Benin, Cote d’Ivoire and Burkina
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Faso. Data was collected from 263 respondents using structured questionnaires. These
questionnaires were administered to fish traders at the indicated markets. To strengthen and present
more in-depth analysis, six (6) Focus Group Discussions (FDGs) were conducted. To understand
the market dynamics and importance of regional institutions as well as to ascertain fish species
and products traded in West Africa, FGDs and targeted interviews with key informants and
participatory observation approaches were employed. Further, the value chain approach was
adopted and worked at different stages in the chain. In estimating the quantities, values and cost
of cross-border fish trade, the study adopted the Fish Trade Program research methodology used
by WorldFish, NEPAD, and AU-IBAR for the regional fish trade project. A similar methodology
had been applied by Ackello-Ogutu (1996) for estimating informal trade (unrecorded) between the
East Africa countries and Southern Africa. The logistic econometrics technique was used to
examine the factors that influence the decision to participate in informal cross-border trade. The
logistic regression is suitable when the predictor variables are a mix of continuous and categorical
and/or if they are normally distributed. The range of variables in the study that purposed the use
of the logistic model included; age, marital status of trade, membership of fish trade associations,
access to market information, access to mobile phone, level of education among others.
Results and Discussion
Several entry and exit points between Ghana and its neighbouring countries were found.These
included both approved and unapproved routes. Several major routes were linked to fish products
trade markets. Along the Northern corridor of Ghana, Paga, Hamile and Bawku were identified as
the main trade routes for fish products, linking Ghana to Burkina Faso and vice versa. However,
Aflao and Kadjebi were recorded in the eastern corridor as the main trade routes for fish products
between Ghana and Togo as well as Benin. While in the western corridor where Ghana share
boundary with Cote d’Ivoire, Elubo, Dormaa was observed for fish products flow (Figure 1).

Figure 1: Graphical Flow of the Cross-Border Artisanal Fish Trade
Source: Field survey, 2016
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It was established that a lot of different fish species and products are traded in West Africa,
however, ten (10) main spices (Table 1) were predominant in the study area. In the informal trade
between states, small coastal pelagic and river species dominate. The bulk (90%) of these species
are traded as dried or smoked fish.
Table 1: Fish species traded between Ghana and neighboring countries
FAO/English name
Scientific name
Product/form
in
trade
African moonfish/African lookdown
Selene dorsalis
Dried & Smoked
Shad, Bonga
Ethmalosa fimbriata
Smoked
Round Sardinella
Sardinella aurita
Smoked
Anchovy
Engraulis encrasicolus
Dried & Smoked
Atlantic bumper
Chloroscombrus chrysurus
Smoked &Dried
Chub mackerel
Scomber japonicas
Smoked
Pink shrimps
Penaeus notialis
Smoked
Deepwater rose shrimp
Parapaeneus longirostris
Smoked
Black-chinned Tilapia
Sarotherodon molanotheron Salted Dried, Smoked
Catfish
Clarias gariepinus
Smoked
Source: Field survey, 2016
Estimates carried out at three selected markets in Ghana revealed that a total of 6000 metric tons
of different species of cured fish products are exported informally to neighboring Togo and Benin
every year, with an estimated annual market value of USD 18.6 million (Table 2). It is important
to note that Gordon (2011) estimated Ghana’s total market value for all fish products to be USD
61 million. Therefore, estimates from a few major fish markets show that aggregate national trade
volumes that also take into account informal trade could be much higher than the official trade
statistics.
Table 2: Estimates of quantities informally traded between markets in Ghana and
neighboring states.
Major fish Markets
Destination countries
Annual Quantities
Value
( tons)
(U$)
Tuesday Market
Togo
1857.618
3,109,132
Denu Market
Dambai Market

Togo
Togo

1851.528
1558.2

7,950,158
3,151,895

Tuesday Market
Denu Market

Benin
Benin
Total

261.135
819.21
6,347.691

536,210.5
3,871,026
18,618,422

Source: Field survey, 2016
The key factors influencing the cost of fish trading and the price at which traders sold their products
are (i) the operational costs (such as fishing gear, fuel and transport); (ii) the season, which is very
important as prices were higher during the lean season; (iii) the type of fish species; and (iv) the
fish size (Table 3).
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Table 3: Determinant of Fish Price (Note multiple response* were used)
Determinants
Operational cost
Season
Type of fish species
Fish size
Price of other traders
Fish quality
Weight
Total

Responses (n)
211
207
201
159
98
46
7
929

Percentage (%)
22.7
22.3
21.6
17.1
10.5
5.0
0.8
100

Source: Field survey, 2016
From the logit model estimation, not all the variables are statistically significant. The insignificant
variables are age, religion, marital status, secondary education, household size, access to credit,
history of the family in the fish trade, number of years in the fish business and access to
communication facility. These factors do not determine one’s decision to participate in the
informal cross-border fish trade in West Africa.
Table 3: A binary logistic regression model for factors influencing traders
cross-border fish trade
Factors
Odds Ratio
Std. Err.
Age
0.967
0.041
Education (ref. no formal education)
Primary/basic
5.349**
2.958
Secondary/high
1.740
1.294
Ref. no formal education
Marital status
Married (ref. unmarried)
Household Sizes
Four
Five
Six and above
(ref. three)
Market and institutional factors
Distance (market to destination)
Access to credit (ref. yes)
Road network condition (ref. good)
Nearness to border (ref. yes)
Member of fish trade association (ref. yes)

to take part in
Z
-0.79

P>z
0.430

3.03
0.74

0.002
0.456

0.704

0.418

-0.59

0.554

0.940
0.717
0.809

0.684
0.514
0.579

-0.09
-0.46
-0.3

0.932
0.642
0.767

0.997*
2.063
7.052**
0.069**
0.017**

0.001
0.922
3.840
0.032
0.024

-2.36
1.62
3.59
-5.7
-2.87

0.018
0.105
0.000
0.000
0.004
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Access to communication facility (ref. yes)
0.672
0.521
Access to market information (ref. yes)
3.959**
1.965
History of family on fish trade (ref. yes)
0.766
0.349
Number of Year in the trade
1.050
0.036
Constant
63.183
149.344
Pseudo R2
0.4534;
Prob > chi2
0.0000;
LR chi2 (18)
131.99;
Hosmer-Lemeshow chi2 (8)
11.07 (p = 0.1976)
*Significant at 10%, **Significant at 5%, ***Significant at 1%
Source: Field survey, 2016

-0.51
2.77
-0.59
1.44
1.75

0.608
0.006
0.557
0.149
0.079

During the study, several challenges facing cross-border fish traders were uncovered. Many traders
were unhappy about various fees and taxes, including bribes, imposed by the cross-border
administration and the assembly market cities. The high cost of transport constitutes the major cost
of doing business due to the poor state of roads and inefficient transport system. Fish processors
are unable to produce good quality and longer-lasting products. Challenges concerning fish
processing include lack of access to credit for working capital, poor hygienic conditions of
processing facilities, and the use of obsolete processing equipment.
Conclusions and policy implication
Cross-border fish trade is an essential tool for food delivery in the West African region. As was
found in the study, cross-border artisanal fish trade formed a major channel for redistributing
fisheries products between Ghana and neighbouring countries. Especially, from the marine and
river sources to the rest of the population in the Upper Lands. Factors that influence individual
decision making in cross-border fish trade provide stakeholders with relevant information for
policy making. It is concluded that countries should ensure that compliance with import and export
approval processes is not burdensome for traders, especially women. Again, government extension
workers should teach fish processors and traders better processing and handling techniques.
Further, governments and non-governmental organizations should promote the establishment of
fish marketing cooperatives and associations to help improve dialogue between traders and
government agents and also institute a mechanism to provide adequate and timely information on
fish products markets. Finally, member states should provide necessary infrastructure to help
reduce transaction and transportation cost.
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Harnessing research to policy and training to support small-scale fisheries in the South
Bailly, Denis, University of Brest, France, denis.bailly@univ-brest.fr
Abstract
Access to research results and further research investment is much needed to support the
implementation of small-scale fisheries guidelines in the South. This applies to policy
development, to international funding agency strategy setting and to capacity building. Better
harnessing research to policy and training calls for the development of new research lines, and a
different approach to the place and role of research. This has been debated in an international
workshop that took place at the University of Brest, France, 25-26 June 2018, at the invitation of
the Ocean University Initiative, IRD, TBTI and Preface. The main conclusion of this workshop
will be presented.

Integrating gender into fisheries management and development: Designing a toolkit for
Pacific Island countries
Barclay, Kate, University of Technology Sydney, Australia, Kate.barclay@uts.edu.au
Abstract
In the Island Pacific small but growing numbers of people working in fisheries agencies believe
that gender is important in small scale fisheries. Even for those who do not yet see the relevance
of gender for fisheries, donor and government requirements are making gender considerations a
part of their work. This paper outlines a small project to find out how to support fisheries agencies
to better address gender considerations, within a larger project on community-based fisheries
management in Solomon Islands, Kiribati and Vanuatu. The gender project research consisted of
40 semi-structured interviews with staff from agencies for fisheries and women's affairs, people
from stakeholder organizations, and key informants from regional and research organisations,
qualitative document review, and some institutional relationship analysis. One of the key findings
was that most of the staff working in fisheries management and development have marine biology
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training and do not know how to integrate gender into their work, beyond increasing numbers of
women working in government agencies, and having women in fishing communities attend
consultation meetings. Social science, specifically understanding of gender in local contexts and
cultural and institutional norms, is necessary for identifying how gender plays out in fisheries and
designing interventions to improve equality. The project steering group decided the most useful
output from the project be a toolkit to help staff do gender better. In this paper I outline key research
findings, the process taken in designing the toolkit, and the contents of the toolkit.

The Meanings of ‘Fish’: past stories and contemporary images of small-scale fisheries in
Latin America and the Caribbean
Barragán-Paladines, María José, Charles Darwin Foundation for the Galapagos Islands, Ecuador,
Santa Cruz & Leibniz Centre for Tropical Marine Research (ZMT), Germany,
mariajose.barragan@fcdarwin.org.ec
Abstract
The access and trade of marine resources, by human populations, has played a major role since
early moments in human’s history. Evidence shows, for instance, that garum, a fermented fish
sauce used as a condiment in the Greek and Roman cuisine, was exported as luxurious good in
600-700 B.C. With the uprising of the Colonial powers of Spain and Portugal, after the conquest
and colonization of the Americas after 1492, a new trend in the usage and appropriation of marine
(i.e., fish) resources took place. During the settlement of the Spaniards and Portuguese in the socalled ‘New World,’ the geopolitics of the world powers heavily influenced the governance of
fishing resources. Later in history, during the late 1950s and early 1960s, the fisheries resources
in the Americas−until then only used for household subsistence−were looked at as a brand-new
sector, where to profit from and from where fish supply to the Global North markets, could be
guaranteed. This talk circulates the regimes of power/knowledge in different social areas in Latin
America and the Caribbean regarding the meanings of fish and other marine resources that have
dominated the policies and practices concerning fisheries in this region. This analysis is
theoretically inspired by the Sociology of Knowledge Approach to Discourse (SKAD, Keller
2011), and is methodologically grounded under the Interactive Governance perspective (Kooiman
et al. 2008). This analysis illustrates social actors and societal arenas of discursive disputes and
images that have remained around the fisheries resources in Latin American and the Caribbean.
By using a critical approach to development, this paper reflects on how governability of fisheries
in general, and of small-scale fisheries, in particular, have been brought to the Global South
countries as an imposed model of development by the Global North powers. Main findings explore
which principles and values the policies and practices designed, implemented and carried on the
fisheries sector (i.e., small-scale fisheries) in some countries in LAC, have followed; and to what
extent the images associated with the development of the “small-scale fisheries sector” followed
principles that enhanced equal development opportunities, and fair market initiatives. This exercise
shows that, neither fishing resources, nor the social systems involved with them and their
associated images are free of value and power-laden policies and practices. Furthermore, the
images and meanings associated to the fisheries natural and social systems are perceived
differently: the former being more attractive regarding funding and international attention, and the
later, still being perceived as marginal and poor.
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Spatial temporal patterns in artisanal fisheries in Equatorial Guinea
Barrientos, Christian, Wildlife Conservation Society (WCS), Equatorial Guinea,
cbarrientos16@yahoo.com
Yasmin Quintana, University of Texas A&M, USA, quintana.yasmin@gmail.com
Abstract
In recent years there has been a worldwide decline in fish stocks attributable to over-exploitation.
Most fisheries in coastal Equatorial Guinea are considered artisanal. Because artisanal fisheries
are usually small-scale and spatially structured, the communities in the coastal areas largely carry
out fishing. Similar to other artisanal fisheries, data scarcity is a problem in Equatorial Guinea, in
part because it is expensive to collect and because of the poor spatial resolution. However, Smallscale fisheries provide an essential source of food and employment for coastal communities, yet
the availability of detailed information on the spatiotemporal distribution of fishing effort to
support resource management at a country level is scarce or inexistent. Here, using a national-scale
study in the continental area of Equatorial Guinea we survey fishers from 5 communities, in 3
coastal protected areas. We combined community engagement and relatively low cost Global
Positioning System (GPS) trackers can rapidly provide fine-scale information on: (1) the dynamics
of the fishers that operate within this sector; and (2) the location, size and attributes of important
fishing grounds upon which communities are dependent. This approach should be considered
within a global context where uncertainty over marine and terrestrial resource-users can lead to
management decisions that potentially compromise local livelihoods.

Small-scale fisheries as social struggle
Bavinck, Maarten, University of Amsterdam, The Netherlands, j.m.bavinck@uva.nl
Ajit Menon, Madras Institute of Development Studies, India, ajit1112@gmail.com
Abstract
Social scientists in the field of fisheries display a strong concern with the social engineering of
environmental sustainability, but also a tendency to identify with the concerns of government. This
paper, which builds on a recent co-authored publication in Marine Policy, posits that social
scientists have an own responsibility in the fisheries field, and that this responsibility includes
more attention to the realm of social struggle and distributional justice. Social struggles over
fisheries in general, and small-scale fisheries in particular, are argued to be globally intensifying
as a result of four trends: (1) the condition that inshore fisheries have now largely become a zero
sum game; (2) the new sets of controls that are occurring in the fish value chain; (3) the incursion
of new business interests into marine and coastal space; and (4) the increasing participation, if not
interference, by governments in what used to be mainly fisher affairs. Social struggles are part of
the effort to safeguard small-scale fisheries and can benefit from strategic partnerships with
external actors. The paper argues that addressing distributional justice concerns may be a
precondition for achieving sustainable human-nature relations.
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Unintended impacts of the Chilean TURF network on open-access areas
Beckensteiner, Jennifer, Virginia Institute of Marine Science, IRD-MARBEC, USA,
jbeckensteiner@vims.edu
Andrew M. Scheld, Department of Fisheries, Virginia Institute of Marine Science (VIMS),
William & Mary, Gloucester Point, Virginia, USA, scheld@vims.edu
David M. Kaplan, UMR MARBEC (IRD, Ifremer, Université de Montpellier, CNRS), Sète,
France, david.kaplan@ird.fr
Miriam Fernandez, Centro de Conservación Marina CCM, Estación Costera de Investigaciones
Marinas, Departamento de Ecología, Facultad de Ciencias Biológicas, Pontificia Universidad
Católica de Chile, Santiago, Chile, mfernandez@bio.puc.cl
Abstract
About 1,000 Territorial User Right Fisheries (TURFs) are currently designated in Chile. Recently,
the profitability of many Chilean TURFs has declined, potentially leading to fishing effort
increases in unregulated areas outside of TURFs. Increased exploitation rates in open-access areas
may reduce TURF benefits via reduced recruitment and overall ecosystem integrity. We analyzed
harvest of benthic resources in Chile to evaluate potential impacts of the large network of TURFs.
Landings of red sea urchin (Loxechinus albus), keyhole limpet (Fissurella spp.) and kelp (Lessonia
spp.) were used to estimate catch-per-unit effort (CPUEs) indices inside and outside TURFs. For
these species, it was found that CPUEs were significantly higher inside TURFs, suggesting
unregulated areas were less productive. This finding could be due to selective implementation of
TURFs in the most productive fishing grounds or, conversely, the displacement of fishing effort
from TURFs. A regularized linear regression model, the elastic net regression, was used to explain
catches in the open-access areas, including variables related to proximal TURFs’ characteristics
and activity. Contrasting results between species suggest that a) displacement of fishing effort may
be heterogeneous and b) differences in catch are mostly driven by exogenous environmental
factors. However, when TURFs do have an impact that impact appears to be negative. These results
contribute to a better understanding of TURFs’ limits and associated unintended costs in Chile and
provide future directions for policies bridging biodiversity conservation and fisheries management
globally.

Rebuilding healthy communities and healthy fisheries
Berkes, Fikret, Natural Resources Institute, University of Manitoba, Winnipeg, MB, Canada
fikret.berkes@umanitoba.ca
Prateep K. Nayak, School of Environment, Enterprise and Development, University of Waterloo,
Waterloo, ON, Canada pnayak@uwaterloo.ca
Abstract
The premise of the paper is that the health of marine coastal resources requires healthy fishing
communities. Our starting points are that (1) many coastal resources need restoring/rebuilding, (2)
but small-scale fisheries (SSF) have been losing ground over time, (3) however, SSF are now
increasingly recognized for their social (not just economic) importance, such as food security.
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Accordingly, the 2015 FAO Guidelines for SSF, Article 5.4 calls for ‘preferential access to
resources’ for small-scale fisheries. We start by arguing, first, that the social-ecological system
(SES) is the appropriate unit of analysis for SSF: the fisher and the fish stock is a coupled,
interdependent, co-evolutionary, and multi-level system. Second, the resilience of a system
(capacity to absorb disturbance and reorganize while undergoing change) is what makes it possible
to respond to change, enabling learning and adapting. Third, community health has many
determinants but here we focus on two: values and empowerment. Fishers are guided by shared
values such as self-restraint, prudence and community solidarity important for local stewardship.
‘Healthy communities, healthy resources’ captures the wisdom of many indigenous and local
communities. Recognizing the value of SSF will require changing resource managers’ mindset.
Empowerment is the big political challenge, especially regarding the ability of communities to
manage their local commons. ‘Preferential access’ for SSF is probably not enough: territorial use
rights in fisheries (TURFs) may also be needed, together with community quotas in ITQ-based
fisheries.
Keywords: community, social-ecological systems, resilience, adaptation, values
Introduction
The premise of the paper is that the health of coastal marine resources requires healthy fishing
communities. Therefore, there is a need to restore fishing communities in order to restore stocks.
These ideas have been put forward in various sources, such as the book, Coasts under Stress
(Ommer and team 2007) and explored in some detail in a symposium (Ommer and Neis 2014). In
a particularly striking early statement of the idea, Jentoft (2000) pointed out that viable fishing
communities require viable fish stocks, and further argued that the converse also holds true as well:
viable fish stocks require viable fishing communities. “Thus, before one can hope to rebuild fish
stocks, one must start to rebuild communities; one cannot succeed without the other” (Jentoft 2000:
53).
Our starting points are that:




Many coastal stocks, and marine resources in general, need restoring or rebuilding, because
of overfishing and degradation over the years (Berkes 2015)
But SSF have been losing ground over time (Chuenpagdee 2011; Nayak 2017)
However, SSF are now increasingly recognized for their social (and not just economic)
importance, such as for food security.

This recognition comes, among others, from FAO Guidelines for SSF (FAO 2015), which points
out that SSF ‘contribute about half of global fish catches. When considering catches destined for
direct human consumption, the share contributed by the small-scale fisheries increases to twothirds’ (FAO 2015, p. ix). Article 5.4 of the Guidelines calls for ‘preferential access to resources’
for SSF, as well as various provisions to make them more sustainable.
The approach used in this paper involves a three-part argument. It starts with a consideration of
SSF as social-ecological systems. Then we discuss the resilience of fishery systems in relation to
the ability of a social-ecological system to adapt. And finally we consider community health, with
focus on values and empowerment as key requirements for stewardship. Discussion and
conclusions follow.
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Approaching Small-scale Fisheries: Three Considerations
The first point concerns social-ecological systems. Fishers and their fish stocks make up an
interacting system. One cannot think of the fishery without considering the fish stocks involved.
Such social-ecological systems (SES) are defined as complex adaptive systems that include human
and biophysical components (Berkes 2011). They are coupled, interdependent, co-evolutionary,
and usually multi-level (or nested). SES is the appropriate unit of analysis for SSF. The fish stocks
involved in the fishery shape the fishery, for example, in terms of the methods and the gears used,
and the distribution of fishing effort by season. In turn, the activities of the fisher impact the species
and size composition of fish stocks. More importantly, the fishing community may use a stock
sustainably or, under certain circumstances, may overfish it. Using SES as the unit of study helps
understand the complex set of interactions between the natural system, the social system and
drivers of change (Berkes 2011). SESs often exhibit non-linear dynamics and multiple possible
outcomes. This requires a complex adaptive systems approach characterized by linkages,
feedback, and attention to uncertainty and scale, and the use of systems concepts and terminology,
such as resilience and adaptive capacity (Folke et al. 2005).
The second point concerns resilience and adaptive capacity. Resilience is the ‘capacity of a system
to absorb disturbance and reorganize while undergoing change so as to still retain essentially the
same function, structure, identity and feedbacks’ (Walker et al. 2004). Resilience is a measure of
a SES to respond to change, enabling learning and adapting. A resilient SES has the ability to
respond to shocks and stresses, while maintaining the functioning and identity of the system. Béné
et al. (2014) and Brown (2016) suggest that responses to change may be seen along a continuum.
One end of the continuum is coping capacity (persistence, short-term); this is the way a SES such
as a fishery may respond to relative small changes in the environment or economy. Adaptive
capacity (incremental adjustment) occupies the middle area. This is the ability to adapt, for
example, to permanent changes in stock availability, new market opportunities, or new regulations.
At the other end of the continuum is transformative capacity when conditions necessitate a
fundamental change. For example, if changing conditions make it impossible to make a living by
fishing, and if tourism offers an alternative livelihood, a coastal SES may change in a fundamental
way from a fishing economy into a tourism economy. Such a change requires not adaptive capacity
but transformative capacity (Armitage et al. 2017).
The third point concerns community health, which has many determinants. Here we focus on two
of them, values and empowerment. Fishers are ‘guided by values, norms and knowledge that are
shared within their community... Norms of self-restraint, prudence and community solidarity
ensure a healthy relationship with the resource’ (Jentoft 2000: 54). But these values and norms are
fragile in a changing world that sees such measures as quota management to privatize what used
to be communal rights (Jentoft 2000; Bavinck et al. 2018). If fishers are no longer able to
communicate and cooperate, social ties become weak and moral standards unclear. Such a
community has little capacity for collective action, and may become ‘a threat to fish stocks’
(Jentoft 2000: 54).
Empowerment is the ability to have a control over factors that affect livelihoods and wellbeing.
Empowerment and its relationship to community health, resilience and adaptation is illustrated by
the case of Samudram Women’s Federation, Odisha, India, the 2010 UNDP Equator Prize winner
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for conservation-development (Equator Initiative 2017). Samudram is a federation of 160
women’s self-help groups in 50 villages involving 6,000 women fish workers and their families.
It operates as a social enterprise, builds on income from sea turtle conservation and monitoring,
and develops value-added products. It provides direct access to markets, cutting out middlemen.
It is active in women’s empowerment, financial literacy, alternative livelihoods, and capacitybuilding. Coastal Odisha is a very poor region of India. But over some 20 plus years, Samudram
has been able to use available opportunities and build on strengths to organize fishing families,
and bring social and economic development into the region.
Discussion and Conclusions
If fisheries are imagined to be merely revenue generating systems, then SSF may be been seen by
policy-makers to be of low value and therefore dispensable. That is, they could be ‘developed’ into
larger-scale fisheries or simply replaced by a higher value use, such as aquaculture. There are many
examples of this, including Chilika Lagoon, Odisha, India, where conditions are favourable for
prawn aquaculture. The traditional small-scale fishery in Chilika have not been able to defend their
resource rights against powerful aquaculture interests, with the result that prawn farming has
displaced the SSF and marginalized of some 400,000 people (Nayak and Berkes 2010; Nayak
2017).
As the Chilika case illustrates, an important aspect of empowerment is the ability to govern the
commons, from which a SSF makes a living, with appropriate local institutions or rules-in-use
(Ostrom 1990). Local control of fishing areas is essential for local governance by solving the two
fundamental problems of commons: the ability to exclude other users (the exclusion principle) and
the ability to make rules among legitimate users (the subtractability principle) (Ostrom 1990).
Chilika’s SSF did have institutions for local commons governance, but they were overwhelmed by
outside interests, the prawn industry.
By contrast, in the Samudram case, the clusters of communities in the area are well organized, and
they are able to control their productive waters. Although they often have to fight off large-scale
fishers in their offshore waters, at least they do not have to compete with aquaculture interests.
The open waters of the Bay of Bengal are not suitable for aquaculture, unlike the Chilika Lagoon.
Commons governance is an essential but insufficient condition for a successful SSF. In the
Samudram case, women’s self-help groups have organized marine turtle conservation, and
attracted some donor funds to carry this out. They have been able to use these funds as capital and
build on their strength, social capital, to access other capitals. They have adapted well to regional
economic and political change, and they have been resilient enough to carry out economic
development despite shocks and stresses and reduce poverty in their area (Zachariah-Chaligne
2016).
In the bigger picture of resource-dependent communities, ‘healthy communities, healthy
resources’ is a concept known to many people and cultures. It is certainly a part of indigenous
wisdom in many areas of the world, including northern Canada and Australia (Berkes 2018).
Jentoft’s ‘viable fish stocks require viable fishing communities’ idea is a powerful way to state the
idea and point out the two-way relationship between communities and resources (Jentoft 2000).
However, ‘imagining’ healthy and viable fishing communities as an important part of maintaining
healthy and viable stocks, is not part of the repertoire of modern fisheries management (Jentoft et
99

al. 2010). Thus, changing resource managers’ mindset is clearly one of the more difficult scientific
and political challenges.
Another daunting challenge is protecting resource access rights of SSF. Chilika is not an isolated
case of displacement of SSF. Small fishers often lack financial resources and political power to
defend their interests. Empowerment is needed, especially the ability to manage local commons,
by controlling access and ability to make internal rules. The provision of ‘preferential access’ for
SSF (FAO 2015) is probably not sufficient. Two other provisions may provide worthwhile policy
targets for future. One is exclusive community fishing territories. Also known as TURFs, these are
already exist in many places, especially in the Asia-Pacific (Berkes 2015). The other is community
quotas in fisheries dominated by quota management; these currently exist only in a few places.
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Abstract
In coastal-marine environments, such as mangroves, fish populations provide food and revenue
for millions of low-income households. Because of their importance to local populations’
livelihoods, large extensions of Brazilian mangroves are legally protected under the ‘extractive
reserve’ model. The crab fisheries, the main economic activity in these reserves, have been
101

considered sustainable for the past decades. Expanding fishing territories could cause conflicts
among villagers from different protected areas, while posing a threat to the so-far sustainable crab
fisheries in the region. In this study, expanding fishing territories and possible conflicts among
users are explored by investigating fishing practices and management in two adjacent protected
areas in Bragança and Tracuateua, north Brazil. Based on stakeholders’ perceptions, we
constructed maps with the fishing grounds of the mangrove crab. We also identified the spatial
mobility of fishers, showing where from and where to these fishers go to catch the crab. The
protected areas are strongly interconnected in terms of fisheries, with fishers moving between these
two protected areas in the search for more abundant and larger resources. Based on these spatial
dynamics, we present how local knowledge on mobility can be systematically applied to support
integrated, ecosystem-based management. Although adjacent protected areas in North Brazil
belong to a same management category, local regulations vary among the different reserves. We
propose applicable, integrated regulation measures which could help tackle the changing fisheries
scenario in these sustainable-use mangrove reserves.
Key-words: marine protected areas, participatory GIS, mangroves, fisheries mobility, user
conflict
Introduction
In coastal-marine environments, such as mangroves and coral reefs, fish populations provide food
and revenue for millions of low-income households. In mangroves, the governance of commonpool resources requires that the use and management of these resources also emphasizes
subsistence production, since this production has the function of reducing poverty and can be an
alternative of livelihood source to poor families (UNEP, 2014). Mangroves have traditionally been
used and provided ecosystem services to coastal populations, being therefore characterized as
social-ecological systems (Glaser et al., 2010). In order to safeguard the traditional populations,
their ways of life and the resources they depend on, Brazil has pioneered in conceptually
developing the protected area category of “extractive reserve”. Now the northern Brazilian coast
hosts the largest network of protected mangrove strip on the planet, represented by 3,220 km 2.
Because of their importance to local populations’ livelihoods, these mangroves are legally
protected under the extractive reserve model.
One of these protected areas in the mangrove belt includes the Caeté estuary. Among the numerous
mangrove products harvested, Ucides cordatus (the mangrove crab) has the highest commercial
and subsistence importance to rural households. Over half of the households in the area depend on
the harvest, processing, transport, or marketing of this crab for a main part of their income (Glaser,
2003). Most of the estuarine-coastal users (82.5%) harvest mangrove crab throughout the year,
except during the temporal closure (Oliveira, 2015).
It is currently suspected that the demand for mangrove crabs has increased, due to a recent boom
of crab meat processing plants. The number of fishers in the region is also thought to have
experienced an increase in the last decades (Solano Arce, 2016). Alongside a strong national
financial crisis, movements of fishers, especially crab fishers, have been report to be expanding to
farther away fishing grounds. To date, none of these claims have been systematically analyzed.
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Even though the protected areas belong to a same management category, local regulations, defined
by local stakeholders under a co-management regime, vary among the different reserves, as well
as traditional fishing practices, Current management does not take into consideration fishers’
movements and dynamic fishing grounds, especially because no study has yet documented the
interconnectedness between these RESEXs in terms of resource use. Expanding fishing territories
may cause conflicts among villagers from different protected areas, while posing a threat to the
so-far sustainable crab fisheries in the region.
In this study we aim to locate crab fishing grounds in two extractive reserves in Pará, north Brazil,
and determine possible areas of conflict among fishers. Furthermore, this study exemplifies how
local knowledge may be systematically applied to integrated, ecosystem-based management at a
local scale. We also offer policy recommendations to minimize user conflicts and safeguard the
sustainability of the crab fisheries in northern Brazil.
Methods

Figure 1. Study areas with the delimitations of the RESEX Caeté-Taperaçu (in the city of
Bragança, to the east) and the RESEX Tracuateua (in the city of same name, to the west).
The study area encompasses mangroves and nearby waters in the cities of Bragança (2,092 km²;
[IBGE, 2018]) and Tracuateua (934 km²; [IBGE, 2018]), north Brazil (Figure 1). The Bragança
coastal plain is situated in the northeastern part of Pará State between Maiaú and Caeté Bays
(Cohen et al., 2004). Tracuateua coastal plain is adjacent to the Bragança one westwards, between
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Maiaú and Quatipuru Bays. Bragança hosts a mangrove forest of about 180 km2, besides salt
marshes, tidal sand flats, chenier sand ridges, coastal dunes, barrier beach ridges and ebb tidal
deltas (Souza Filho et al., 2006; Souza Filho and Paradella, 2002).
This study is based on semi-structured interviews that interactions involved a participatory
mapping exercise with local stakeholders. Two rounds of semi-structured interviews were
conducted with local stakeholders in the study area, including fishers, community leaders,
scholars, and local authorities. Key-informants were selected based on previous studies and their
lists of interviewees and also using the snowball method.
The interview consisted of 1) identification of local ecosystem services, including food from
fisheries; 2) spatialization of the supply and demand areas (in the case of the crab fisheries, these
represented fishing grounds and crab fishers’ villages, respectively); and 3) management strategies
and problems faced, including conflicts (this third point being adapted from Fontalvo-Herazo et
al. [2007]). Most interviews were either individual (first field phase) or in the form of workshops
(second field phase). Some group interviews took place opportunistically.
Based on stakeholders’ perceptions, we built maps with the fishing grounds for the mangrove crab.
We also identified the spatial mobility of fishers, showing where from and where to these go to
catch the crab.
We compared within-boundary to cross-boundary mobility of crab fishers. “Within-boundary” is
here defined as fishers from villages that belong to one reserve’s users association moving within
the boundaries, including the buffering zone, of that same protected area, i.e. not crossing the
borders to the neighboring protected areas. “Cross-boundary mobility” is here understood as
fishers from villages that belong to one reserve’s users association moving beyond the boundaries
of that protected area, i.e. crossing the borders to the neighboring protected areas.
Possible conflict areas were analyzed by overlapping the fishing grounds of fishing villages. These
common areas were ranked taking into consideration the number of villages that use the same area
to catch the crab. Therefore, hotspots of high potential conflict are those areas (darker in the maps)
preferred by a number of villages, whereas areas of no or low conflict potential are those where
lower numbers of villages prefer to fish.
Results
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Figure 2. Profile of the informants in terms of direct or indirect usage of mangrove resources.

The results show that the reserves of Bragança and of Tracuateua are spatially interconnected in
regards to crab fisheries activities, according to information provided by local stakeholders (Figure
3).

Figure 3. Movements of crab fishers who are associated in the reserves of Bragança and
Tracuateua. The start of the arrow indicates the village of origin of the fishers, while the head of
the arrow indicates the fishing grounds used by the fishers from that village.
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Movements of fishers from Bragança are more diverse and complex i.e. have more destinations
than those of fishers from Tracuateua. Regarding cross-boundary mobility, crab catchers from
Bragança fish in other protected areas (Figure 4a), but this behavior is rarely observed regarding
the fishers from Tracuateua (Figure 4b). Only fishers from two villages from Tracuateua go to
Bragança, whereas fishers from six villages from Bragança go to Tracuateua to catch the crab.
Regarding within-boundary, mobility, fishers from Bragança have a greater variety of fishing
grounds, whereas only a few areas are preferred by the fishers from Tracuateua (Figure 5).
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Figure 4. Cross-boundary mobility for fishers from the Bragança (a) protected area and from the
Tracuateua protected area (b).
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Figure 5. Within-boundary mobility for fishers from the Bragança (a) protected area and from the
Tracuateua protected area (b). In the case of Tracuateua, it was not possible to establish from which
village fishers are from, so we chose to represent the origin as the city center. A few similar cases
were also true for Bragança.
In Tracuateua, fisher movements are shorter, because fishers tend to catch crab near their villages.
In Bragança, this situation varies from village to village, with a tendency of high-demand villages
(namely, Treme and Caratateua) to travel farther away to catch the crab.
Discussion
In one of Bragança villages, conflicts between different groups had already been noticed, despite
the recognition by the villagers of the mangrove as belonging to everyone (Oliveira and Maneschy,
2014). Oliveira and Maneschy (2014) conducted their study in one single village in the city of
Bragança and therefore were not able to capture the interrelations between the various villages or
between the different cities where each protected area is based. Despite being localized, Oliveira
and Maneschy’s study presents the idea of “temporary possession” of a fishing territory and
highlights the importance of understanding the use patterns based on local knowledge and fishers’
perceptions of mangrove use.
Similar far-away fishing grounds have previously been identified by Araújo (2006). However,
because we do not have a quantitative approach, it is not possible to conclude whether movements
to ever farther away grounds have increased or decreased. According to the fishers themselves,
some are going farther and farther away, and even deeper into the mangrove forest, to find big
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crabs. The interviews also showed that the users, both direct and indirect, have a general perception
that the mangrove is becoming rarer and smaller, and that it is becoming harder and harder to find
the big crab, which is the most valuable type of crab in the region (Borges et al, in preparation).
These perceptions are also observed by Oliveira and Maneschy (2014) and are supported by onthe-ground measurements of the crabs regarding the different levels of mangrove access difficulty
in the main Bragança peninsula (Oliveira, 2015). The perception of local stakeholders on the
resources sustainability is further analyzed by Borges et al. (in preparation) These perceptions
generally reflect worry by the fishers concerning the size and availability of the resources, due to
market pressures and the current national crisis, as well as increased numbers of fishers (Solano
Arce, 2016) and inefficient management mechanisms. These factors, so the users, lead to more
intensive and unregulated extractive and processing activities.
To minimize potential conflicts over the use of resources, the authors recommend an adequate
consideration of the geo-spatial aspect and the inclusion of the local knowledge of resource
harvesters to supplement technical information. Our findings also support a similar
recommendation for management of crab fisheries in the Bragança and Tracuateua mangroves.
Like Aswani and Lauer (2006), we employ spatial analysis tools that allow for visualization and
pattern recognition. As also observed by the mentioned authors, displaying data in this way is
particularly effective when working with local people in situations; and visual aids help to bridge
the divide between local indigenous knowledge and scientific knowledge (Aswani and Lauer,
2006).
Before the creation of the extractive reserves, Glaser and Diele (2004) concluded that there was so
far no evidence that the Caeté crab population was overfished, despite over 30 years of de facto
open access exploitation. The selectivity of fishers and consumers for large male crabs as well as
the local artisanal capture techniques were, according to the study, the apparent key factors in
preventing an overfishing of the crab population. The authors hypothesized that economic and
social sustainability of this fishery would be affected well before the biological one, which should
be considered in the proposed coastal co-management plan for the region.
Both socio-economic and biological sustainabilities are relevant to sustainable-use and comanagement based conservation. Furthermore, in the case of the extractive reserves, which are an
area-based conservation strategy aiming to manage biodiversity and ecosystem services, borders
and boundaries are central in helping to determine probable outcomes of their interventions
(Dallimer and Strange, 2015). The present study identifies cross-boundary fisher mobility,
between adjacent, sustainable-use protected areas. Because of the distinct regulations and socioeconomic contexts, management planning, enforcement, and monitoring should take into
consideration these mobility and their social-ecological drivers.
Moreover, in order to properly propose and implement integrated measures, knowledge on many
aspects of the interconnectedness among the areas in a protected area system is required. One
approach to investigate the interconnectedness of protected areas is through the concept of supply
and demand of ecosystem services, i.e., where people require services, and where these are
obtained or provided by nature. An ecosystem service approach to investigate interconnectedness
between adjacent extractive reserves has not yet been applied in Brazil (Borges et al., 2017).
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Further research is currently under development to investigate the exact routes used by fishers in
the mangroves and surrounding waters. Our methodology did not search to quantify the crab
fisheries or assess the local stock, but rather to qualitatively identify fishing grounds. We,
therefore, recommend studies that can update and upscale investigations such as Araújo’s (2006)
on the local fisheries statistics based on catch data and landing monitoring.
Conclusions
Our results show spatial interconnectedness between these extractive reserves in terms of crab
fisheries. Fishers move between these two protected areas in the search for more abundant and
larger resources, which could lead to overexploited fishing grounds and potentializing conflicts
between villages, if management does not recognize and consider fisher mobility. The findings
highlight the importance of investigating the fishing grounds used by fishers in the mangroves for
applied management measures and protected areas planning.
Beyond shedding light on fishing patterns, this study also presents how local knowledge can be
systematically applied to implement integrated, ecosystem-based management at a local scale.
This represents an alternative methodology, which can be useful in data-poor contexts.
With this study we contribute with knowledge on the spatial distribution of the main economic
activities in these protected areas, as well as with the development of participatory mapping
techniques and spatial planning tools, based on the Amazon coast case study. Future research is
currently under development to further investigate the routes used by fishers in the mangroves and
surrounding waters.
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Abstract
Basic indicators for sustainable resource management are well developed for large-scale fisheries
on global to national levels, but are not suitable to assess local small-scale fisheries (SSF). Due to
the absence of adequate information, quantitative modelling in the development of management
strategies is hardly possible. Therefore, the implementation of an Ecosystem Approach to Fisheries
(EAF) in data-limited fisheries systems requires a shift from solely model-based to qualitative
data- and knowledge-based indicators corresponding to management objectives. The purpose of
this work is to understand the current sustainability status of artisanal SSF by describing the socioecological characteristics with a mixed-methods and interdisciplinary approach. In order to depict
the complex and adaptive nature of coastal marine social-ecological systems (CM-SESs) and to
contribute to the development of efficient responsive monitoring systems, we propose a core set
of already available indicators to assess the resource status and the human and environmental
forces that act upon it. The selection encompasses biodiversity and conservation-based indicators
which complement ecological indicators of fishing pressure and all are based on and can be derived
from landings or from survey data. Indicators were compiled based on criteria for judging
objectives and responses in decision-making processes, namely the DPSIR framework and
SMART criteria. To address the issue of generality and the applicability of the variables to other
CM-SESs, this study provides indicators and their working definitions for precautionary policy
planning and management of marine resources by applying international standards and
methodologies and referring to the United Nations 2030 Agenda for Sustainable Development.
Selected indicators refer to ecological variables that describe the focal system, i.a. size of resource
system, fish stock abundance, species composition, predictability of system dynamics, and also to
socio-economic variables such as the economic value of the resource unit, human-constructed
facilities and fishing effort. To evaluate the set of indicators we apply it to case studies of SSF in
Costa Rica, Colombia, Brazil, Peru and Kenya.

Women, squirrelfish and mangoes: Exchanges by the seashore
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Abstract
The present study case aims to investigate the role of women participation in the fishery food chain
at Caponga village, Northeast Brazil and their remarkable importance in food security, as well.
The research was performed during the 2006/07 and 2014/16, gathering data about women
participation in raft fishing, through an ethnoecological approach and visual ethnography. Fishing
is the main economy basis at Caponga. Nowadays, with the collapse of lobster fishing, fishermen
catch mostly fish in spite of being a more dangerous fishery. Over the years raft fishing techniques
were improved, taught and lingered, exclusively, among men. Hence, women’s role in local smallscale fisheries still remains with huge importance at present days. As observed, among informal
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jobs in the local food chain, it was possible to identify a veiled, but well establish, exchange system
with specific functions attributed exclusively to women. Still, women have reaffirmed their
participation in the fisheries context, through hancrafts and struggling for their rights through the
social movements. Over time, Caponga witnessed the survival and strengthening of the female
participation in fisheries, taking on the challenges caused by the economic rhythms, distinguished
by times of abundance, decline and devaluation of the fishery products. Thus, this strong evidence
denies the concept of female invisibility, although adequate formal recognition of their workforce
continues to be absent.
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Maíra Borgonha, Universidade Federal Fluminense, Brazil, mairameros@gmail.com
Abstract
The Atlantic goliath grouper, Epinephelus itajara (Lichtenstein 1822), is the largest bony reef fish
in the western Atlantic Ocean - can reach over 2m and weigh up to 400 kg - and is considered
critically endangered throughout its range, from North Carolina to southern Brazil, including the
Gulf of Mexico and the Caribbean Sea, and also along the African coast from Senegal to Congo.
The species forms seasonal reproductive aggregations in shallow waters (<50 m), generally close
to large estuarine areas. In Brazil, E. itajara are protected by a fishing moratorium set in place in
2002 and renewed for up to 2023. Illegal catches, however, continue besides pollution and habitat
degradation, which hinders stock recovery and reduces our ability to understand this process. Since
2002, Meros do Brasil Project (www.merosdobrasil.org) has the goliath grouper, E. itajara as the
focus of its research interests. Since the species is considered Critically Endangered by the IUCN,
as well as, the first fish species that has a moratorium in Brazil, the Project’s promotes investigation
through three broad research themes: biological research and conservation of the species
(monitoring of catches and gathering of biological samples, mark-recapture inside estuaries and
sea, genetics, aquaculture, interaction with fisheries, conservation of associated environments,
spawning aggregations and photo identification); governance (articulation with local knowledge
from fisheries communities, institutional governance, public policy); communication and
environmental education (insert of coastal communities in the project’s activities), making goliath
grouper as a conservation symbol of coastal environments. The project works through a network
of institutions – government, NGOs, researchers, diver community and traditional fishery
communities – being present in nine of the 17 Brazilian coastal states. The monitoring of fishery
landings is an important source of information to assess the conservation status of the species. For
more than a decade, the monitoring of incidental catches along the coast has been done in a
partnership of researchers and artisanal fishers in several Brazilian states. Sampling of longline
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fisheries inside Babitonga Bay, South Brazil, tagging of juveniles inside estuarine areas of Bahia
and Espírito Santo, East Brazil, and trap fisheries inside estuaries in Pernambuco and Bahia are
some of the research activities that had important collaboration of local fishers along these years.
Such activities provided achievements such as the implementation of public policies inside Marine
Protected Areas of sustainable use, beside the national moratoria for the goliath grouper. The
Project’s experiences have shown that both society and academia, through fishers and researchers,
can join efforts and work together for a higher goal. In this case both sectors are aiming the
conservation of an important species that almost disappeared from many areas, and thus provide
the possibility of sustainability of this resource for fisheries communities in a near future.

Small-scale fishing practices and the catch according to the monsoon around the coastal
area of Laem Phak Bia, Petchaburi province
Boutson, Anukorn, Department of Marine Science, Faculty of Fisheries, Kasetsart University,
Thailand, ffisakb@ku.ac.th
Onanong Phewnil, Faculty of Environment, Kasetsart University, Thaialnd
Kasem Chunkao, The King’s Royally Initiated Laem Phak Bia Environmental Research and
Development Project, Thailand
Abstract
Small-scale fisheries are important for Leam Phak Bia coastal communities. This study aimed to
examine the practice of small-scale fishing and analyze the catch in the coastal area according to
the monsoons. The monsoons categorized as pre-monsoon (Mar-Apr) (summer), S/W monsoon
(May-Oct) (rainy) and N/E monsoon (Nov-Feb) (dry). The data were collected every month from
Mar 2017-Feb 2018. Interview the fishers and onboard surveys with them had done every month,
2-3 days/month including the GPS tracking in the fishing ground. The log-books were recorded
daily by 6 fishers. The results revealed that each fisher possess 2-5 fishing gears. The fishing
practice depended on monsoon which related to the different target species those enter/approach
to the fishing area. The crab gillnet targeting blue swimming crab, Portunus pelagicus, was the
main small-scale fishing gear, conducted around the area which could operate almost all year but
less operation days in N/E monsoon since the poor catch. The other typical gears were shrimp
trammel net (during S/W monsoon), fish gillnets (almost all year) and octopus pot (dominant in
S/W and pre-monsoon). The catch estimation by the fishers effected to the decision to go for
fishing more than the effect of monsoon. The CPUE and the catch compositions from each fishing
practice according to the monsoon will be analyzed and discussed. The impacts of the season on
the fishing practice should be considered to the implementation of policy and management actions
for small-scale fisheries for sustainable fisheries resources use in the study site.

Working with small scale fishing communities in Ireland to co-design and test inclusive
governance approaches
Brennan, Ruth, Trinity Centre for Environmental Humanities, Trinity College Dublin, Ireland
ruth.brennan@tcd.ie
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Abstract
The reformed Common Fisheries Policy recognises that “[s]mall offshore islands which are
dependent on fishing should…be especially recognised and supported in order to enable them to
survive and prosper.” The Island Fisheries (Heritage Licence) Bill 2017 envisages issuing
“heritage licences” to rural coastal and island communities to allow for traditional and seasonal
fishing practices on offshore islands. As an island nation, fishing has always been economically
and socially important to Ireland. Key questions are whether, and how, the small-scale fishing
industry can develop low-impact, sustainable fishing models through innovations that promote
good governance, foster marine stewardship, meet the environmental objectives of the Marine
Strategy Framework Directive and contribute to climate change goals while meeting the need of
fisheries-dependent coastal communities to flourish and thrive. The Irish Islands Marine Resources
Organisation (IIMRO) is a national organisation made up of Irish islanders fighting to bring to the
attention of decision makers the needs of island communities across the country on marine related
matters. This talk will introduce new research to co-design and test innovative governance
approaches with a strong community, heritage and sustainability focus that address the needs of
fisheries-dependent island communities while meeting national and European marine planning and
conservation objectives. This research builds on the author’s previous participatory and
ethnographic research that examined how the articulation of culturally-embedded relationships
between people and place can facilitate engagement with the related policy environment by
challenging the dominant narrative of conservation through the visual articulation of competing
realities.
Envisioning learning platforms for transforming sustainable small-scale fisheries:
Informing policy innovation from the bottom
Caillaux, Matias, The Nature Conservancy, mcaillaux@tnc.org
Stefan Gelcich, Center of Applied Ecology and Sustainability & Center of Marine Conservation,
Pontificia Universidad Católica de Chile, sgelcich@bio.puc.cl
Fernando Ghersi, The Nature Conservancy, fghersi@tnc.org
Abstract
Voluntary bottom-up fishery self-governance arrangements can provide key insights for improving
the governability of small-scale fisheries (SSF). There is much that can be learnt from fishers’
efforts, from the design of stock monitoring and control rules to the incentives that promote group
compliance to achieve common goals. In 2016, 18 fishing communities along the coast of Peru
were visited to i) identify the existence of self-governance arrangements in different socialecological systems; ii) document the characteristics and diversity of such fishery management
agreements, and; iii) understand the factors behind the success or failure of fishers’ selfgovernance efforts. Like in many countries, self-governance efforts in SSF were unknown or
underestimated in Peru before this study. We found fishers’ local arrangements and a diverse set
of control rules to regulate fishing effort and catch. We also reaffirmed what the literature suggests
for the success of such efforts, like exclusive access to fishing grounds or specific fishing
resources, leadership, social cohesion, and market incentives, and described how they are
expressed in the Peruvian context. We discuss the policy implications of our findings in improving
the governability and management effectiveness of small-scale fisheries in Peru. A set of
recommendations is proposed to create transdisciplinary learning platforms and move towards co116

management schemes that values traditional knowledge, built upon fishers’ efforts, and promote
adaptive learning for fisheries management. The ultimate aim is to improve the status of the stocks,
fisher’s well-being and the overall performance of SSF management sector in Peru.

Ardentia Project:
Sustainable valorization of artisanal fishery without increasing the fishing effort
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Regina Carmela, Instituto de Psicologia, EICOS/UFRJ, Brasil, reginacarmela@gmail.com
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luizvieira.ardentia@gmail.com
Augusto de Oliveira, Bolsista DTI Fundação COPPETEC, Brasil, augusto-oli@hotmail.com
Ana Lucia do Amaral Vendramini, Escola de Engenharia Química – EE/UFRJ
Núcleo de Pesquisa em Ciência e Tecnologia de Alimentos – NPCTA, Brasil,
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Joyce Cafiero, Instituto de Nutrição Josué de Castro – IN/UFRJ, Brasil,
joycecafiero.ufrj@gmail.com
Getúlio Marques Martins, LabFuzzy-COPPE/UFRJ, getuliomarques@labfuzzy.coppe.ufrj.br
Abstract
Artisanal fishery (AF) in Brazil has been devalued by public policies that emphasize increase in
fishing production, by prioritizing export of primary goods. Impacts of such policies has been
reduction of fish stocks, partly due to increase in fishing effort (CPUE), whose management has
been hampered by lack of consistent data on AF in the country. This framework has turned AF
rather “invisible” and contributed to a low autonomy of fishermen in the management of their
fisheries, resulting in a strong devaluation of fresh and processed fish in the marketplace, and in a
fall of the consumption index below the minimum recommended by WHO. In face of this
unsustainable framework, the Ardentia Project, an initiative of Federal University of Rio de
Janeiro, was conceived as a participatory fishing extension activity, aiming at promoting
profitability for artisanal fishermen through sustainable investments upstream and downstream the
AF production chain, without increase in CPUE. In order to reach this proposed goal, a
participative fisheries extension program (ATEPP) was designed based on participatory actionresearch with the assumptions of the interactive methodology of complex projects (Carneiro, 2005)
and the tools of the participatory technology of Berkes et al (2001). The project was carried out
along the coastal region of Costa do Sol, in the State of Rio de Janeiro, Brazil, where a rare marine
upwelling phenomenon seasonally benefits AF activity. Outcomes of the Ardentia Project allow
inferring that cost reduction and aggregation of AF through investments constitute a strategy for
eco-development of the coast.
Keywords: Artisanal fishery, Participatory Extension, Fishing Effort, Traditional Ecological
Knowledge, Sociocognition
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Introduction
The current work concerns the main aspects of the proposal and implementation of the Ardentia
Project, a participatory fishing extension technical assistance (ATEPP) initiative, alternative to
the classic model of rural and fishing extension, axiomatically of linear and anti-dialogical
conception, which had been predominant in Brazil. This classical model, influenced by the
developmentalist ideology of the last mid-century, was implemented in the Brazilian rural context
based on a discourse of modernization of the rural environment, having fostered quick increase in
the large-scale fishing production in the country, due to tax incentives and a business management
centered on inconsistent fisheries data generated from research methodologies inadequate for the
dynamics of artisanal fisheries. Damaging impacts on both industrial and artisanal fishing were
equally quick, reducing the production of fish in the country.
Artisanal fishery has been the most affected due to the declining productivity of aquatic inland and
coastal marine ecosystems, which resulted from an exogenous development with strong
anthropogenic impacts: rapid and disorderly urban sprawl, unbridled growth in tourism with
devaluation of local crops, location of industrial poles, environmental pollution, road construction,
lack of sanitation (Vasconcellos et al., 2007). In addition to these, there accrues the exponential
increase in the fishing effort (Capture Per Unit of Effort - CPUE) by industrial fishing. Such
situation has further intensified the "invisibility" of artisanal fishing in a country under process of
modernization, leading to distortions in the trade of fresh fish, with devaluation of fishermen’s
work on the side of fish production, as well as on the side of fish consumption.
These public extension policies were guided by the diffusionism theory which did not take into
consideration the traditional knowledge of fishermen associated with the biodiversity of aquatic
environments. Thus, through the use of arguments centered on the contrast between the
abandonment and complete lack of attendance of the fishing communities in the midst of the
abundance of fish on the immense Brazilian coast, they sought to persuade fishermen to introduce
modern fishing technologies in order to increase production of fish. Conversely, the proposal and
experience of the Ardentia Project signaled a sustainability hypothesis by investing in several links
of the artisanal fishing production chain that makes it possible to reconcile the social well-being
of artisanal fishermen with the ecological well-being of marine and coastal areas. To this end, an
interactive ATEPP methodology was proposed whose objective sought to contribute to the
profitability of small-scale fishing in a context of global change, through sustainable investments
to reduce downstream costs and the aggregation of value upstream of the material and non-material
productive chain, without increasing the fishing effort (CPUE), and thus ensuring the conservation
of fish stocks.

Methods
Assumptions
The methodology of the Ardentia project assumes the international tendency of the rural
extensionism emerging in the 1990s in overcoming the urban-industrial model of technology
transfer, by adopting the new paradigm of “participatory extension”, characterized by dialogue and
participation (Brose, 2004). This paradigmatic shift has replaced the classic extensionist meaning
of "pass-through", i.e., of diffusion of scientific knowledge to social groups in positions of passive
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recipients, for the notions of "interlocution", "dialogue" or "exchange of knowledge", with social
groups in protagonist positions (Thiollent et al., 2003). This methodology was structured in a
participatory action-research (PAR) mediated by interactivity and, in a recursive sense, a modality
of collective intervention to solve problems through the interaction between two moments:
investigative (research) and active (action or decision). The recursion of the process is mediated
by language or semiotic supports, providing all participants with the roles of interlocutors and
protagonist status.
That methodology has as theoretical references three interdisciplinary approaches: ethnoscience,
sociocognition and ecosystem management of fisheries (Carneiro et al., 2014). The first approach
starts out of the Linguistics to study the traditional knowledge about nature generated cumulatively
by traditional human populations, aiming at extracting, from linguistic statements, the underlying
logical structures arising from their cognitive interactions with natural ecosystems, i.e., the
traditional ecological knowledge (TEK). The second is one of the segments of the area of cognition
that has, as its main concern, the structuring and the dynamics of the act of knowing, involving
attention, perception, memory, reasoning, judgment, imagination, thought, language and action.
The third aims at ensuring the interactions and connections among aquatic species, including
humans, being an alternative to the conventional fishery management that focused on isolated
species, without taking into account other factors present in urban-industrial societies.
Area of Activity
The project's area of activity covered three following municipalities of the Costa do Sol
mesoregion in the State of Rio de Janeiro: Armação dos Búzios, Arraial do Cabo and Cabo Frio.
According to prehistoric records, artisanal fishing in this region is millenarian and prior to the
arrivals of European, African and indigenous peoples. The region is favored by a rare upwelling
seasonal phenomenon that provides a rich marine biodiversity with abundance of species, favoring
artisanal fishing. However, due to the modernization process of the country, promoted by the
Brazilian government from the 1960s onwards - which privileged industrial fishing, increasing the
vulnerability of the traditional fishing communities of the Costa do Sol - the contemporary effects
of global changes, configured in the regional development of exogenous sense, have had a
significant impact on the adaptive capacity of the artisanal fisheries sector. Socioeconomic
indicators of regional poverty reduction and inequality did not follow the significant increase in
municipal GDP in the period, reflecting the paradox of economic growth of the region observed
in the last decades divorced from human development indicators for the benefit of traditional
coastal populations.
Design
Based on these references, it was possible to delineate the Participatory Extension Fisheries
Technical Assistance Program, i.e., the interactive methodology of participatory fishing extension
of the Ardentia Project, whose tools should favor a dialogic discourse and recursive processes of
"action -> reflection -> action", of the technical assistance and fishery extension. The following
charts represent the flow of the three phases of the project:
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Graphic 1. - ATEPP Methodology General Flowchart

Graphic 2. - Flowchart of the ATEPP Program Steps

Results
The implementation of the ATEPP
Sample with some aspects of the ethno-cognitions of traditional fishing management:
Stage 01: DRP - Rapid Participatory Diagnosis
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a)
Characterization of the fishermen
interviewed
In-depth interview - 08 fishermen interviewed
in depth - 05 aged over 50 and with fishing
experience between 10 and over 40 years;
Records of testimony - three fishermen, aged
between 63 and 70 years.
b)
Fishing gear
A number of 19 fishing gears or techniques
specifically used for catching different species
of fish, molluscs and crustaceans were
identified. One of the most traditional and still
intensely used is the beach drag whose
organization follows the traditional scheme with porthole and a group of 09 fishermen. (Conditions
such as: sea currents, wind types, moon phases, tides, water temperature (Table 01):

Table 01: Ecosystem associations for artisanal fisheries. Carneiro, Antônio Marcos et al. (2015).

c) The main species caught
Fishing is mainly anchovy, bonito, xerelete and mackerel. During the survey, the following species
were recorded: Heron, Pigirica, Xerelete, Anchova, Cação, Bonito, Voador (coió), Olhete,
Mirasol, Serra, Peroá, Pitangola, Pampo, Sea Bass, Sargo, Mackerel and Xaréu.
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d)
Environmental conditions
Fishermen make complex decisions to reduce the
uncertainty of their fisheries at sea by associating
the occurrence of species with combinations of
various variables of the environment. Example;
the seasonality calendar of the anchovy, because it
is the most captured species in the three
municipalities, being its fishing grounds of
collective use, not implying in secret access ways
(Figure 02):
e)

Thematic Maps: Main fishing spots
(Figure 03):

In the whole, 116 fishing grounds were mapped
and marked in the three municipalities studied, 9
of which are related to shelter or maintenance of
the vessels (port / shipyard). Given the complexity
of the survey, this entire mapping is available in an
attachment to this report (DVD) for upload and
viewing on the free Google Earth platform. This
information was plotted on cartographic bases,
generating thematic maps that will instrumentalize
the analysis and subsequent collective validation
steps, as well as the construction of local and
general proposals.
Line 02 - Participant research:
This research was carried out by fishermen
focusing on suggestions for improvements to
artisanal fishing. The trained teams listened to 787
artisanal fishermen, family maricultores, and
quilombola. Despite the resistance of the fishermen
to research projects, there was an expressive
participation of the fishermen in the consultation
and feedback stages (workshops of communication
of the results and design of promising actions).
The "Communication and Planning" (feedback)
workshops succeeded the consultation with the
objective of outlining promising actions for the
thematization of the projection stage. The axis of
this interactive planning comprised several
recursive stages, contributing to the formation of
the Participatory Fishing Extension Centers,
community-based organizations with about 120
artisanal fishermen.
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Stage 2: Projection
Synthesis of the executive plans for promising actions prepared by interactive workshops is shown
in Table 02 with identification respective ATEPPs, promising actions, estimated numbers of
beneficiaries and budget:
Table 02: Synthesis of the Executive Plans for Promissory Actions.

Step 03: Sustainable Investments
Table 03: Synthesis of the Executive Plans for Promissory Actions.
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SUSTAINABLE INVESTMENTS – R$ 514.162,46
Artisanal Fishery Material and Intangible Productive Chain in Costa do Sol-RJ

Discussion
The results of the Ardentia Project have raised some questions regarding a) immaterial work, b)
socio-cognitive approach, and c) project governance. The first refers to the importance of the
identity function to provide "visibility" of the activity in a context of exogenous regional
development, in opposite direction of global changes. The second is the availability of theoretical
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tools to advance the dialogue between traditional and scientific knowledge in fisheries
management and marine conservation. The third focuses on the limitations and alternatives for the
management of extension projects with an ethics compatible with cooperative and shared
processes.
Intangible work refers here to information, knowledge, ideas, images, relationships and affections
(Hardt, 2005). Artisanal fishery, viewed from the concept of associated traditional knowledge
(CTA) to genetic heritage, is an immaterial work, because its management consists of human
interactions with nature throughout the centuries, being part of the daily practice of peoples and
traditional communities, culturally differentiated groups that recognize themselves as such. The
project had some activities that contributed to this artisanal fishing identity (Table 03).
In the sample of knowledge and traditional fishing management of DRP, one can deduce patterns
of taxonomy, seasonality and location of fish species and otherss, associated, respectively, to the
capture arts. In a counterpoint to the negligence made by managers to this knowledge, two concepts
are highlighted that exemplify the sociocognitive postulates of language, the instability of the
extensional representation of the objects of the world, and the correspondence of the point of view
with the notion of interpretation / perception: the maritimity and the traditional systems of
appropriation of marine resources.
The first, developed by Diegues (2004), is not directly related to the oceanic world as a physical
entity, but to the maritime space as a set of various practices (economic, social, and especially
symbolic) resulting from human interactions. The second one refers to the differences between the
classic knowledge of marine biology that seeks to represent an invariable representation of the
reality of the marine environment (habitats, flora, fauna) and the traditional ecological knowledge
that, on the contrary, are constituted by the variability of its representations, reflections of his
perceptual apprehension of inextricably multiple interactions with reality.
Ardentia Project’s support for the 16 promising business plans (Table 02) was aimed at
contributing to the profitability of small-scale artisanal fishing and family mariculture without
increasing fishing effort (CPUE) by reducing costs of the fisheries and value added to the fish with
the valorization of the traditional culture of the artisanal fishery, ensuring the compatibility
between the social and ecological welfare of the fishermen. It is worth mentioning at this point
that this proposal was approved by the state oil company, Petrobras SA, which, through its
corporate sector of social and environmental responsibility, has demanded methodologies for
handling conflicts with traditional populations.
Considering the finitude of the resources applied, the interactive process initiated by the Ardentia
project through its ATEPP Program tends to contribute to the self-sustainability of ATEPP's
Nucleus initiatives due to its recursive, non-linear logic. It involved knowledge-making processes
in continuous feedbacks in horizontal and vertical interactions, learning among interest groups,
multi-stakeholder corporations (Berkes, 2005; Farias, 2018), providing artisanal fishing in the
region its governance in a modality of trans-scale institutional connection, reducing its
vulnerability and increasing its adaptive capacity and resilience. And this must be translated into
the transformation of resources applied in the generation of values of use in artisanal fishing and
family mariculture, i.e., making them effective investments for the common good.
125

However, in spite of the project's legacy of innovation in the context of artisanal fishing in the
Costa do Sol region, its trajectory reflected an academic institution far short of new and
indispensable interdisciplinary, intersectorial, transverse and even transdisciplinary approaches
with organic articulation capabilities of the natural, human and social sciences. This still incipient
posture at the university reflects a reality shattered by modern science, with knowledge segmented
into autonomous fields, incompatible with non-linear, abrupt and accelerated changes in
ecosystems. In the case of artisanal fisheries, their conceptual imprecision and the adaptability of
their management to biodiversity and ecosystem dynamics are beginning to demand answers for
multicausal problems (Farias, 2018).
Conclusion
From the foregoing, we can infer that the performance of the Ardentia project was consistent with
its ATEPP proposal, though within the governance constraints pointed out. We also infer a critical
demand for future projects in giving emphasis to support the sustainability of artisanal fishing, the
urgent need for fishermen institutions to become their proponents.
Finally, it is interesting to appraise some appraisals of the Ardentia Project made by fishermen:
• Project viewed "with good eyes" and "good intentions" from the beginning;
• Trust in the Project due to commitments and permanent dialogue from the part of the project
team;
• Recognition of methodology as fair, mainly because not centralizing;
• The need for artisanal fishing to get rid of or to circumvent the “middlemen”.
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Abstract
A critical challenge for ocean governance for the 21st century is to balance competing interests in
economic potential while avoiding irreversible ecological change. Simultaneously, ocean
governance transformations must ensure human rights of those who work at sea are respected,
benefits of growth are equitably distributed and human well-being of coastal and marine-resource
dependent people is maintained or enhanced. The 'Blue Economy' has attracted the attention of
governments, private enterprises, philanthropic organizations and international conservation
organizations. These groups dominate high profile dialogue and policy decisions on ocean futures
largely informed by economic and ecological research and ideology. A substantial body of social
science has been less visible, and concern for food security, livelihoods and social justice has
gained little meaningful traction in the dominant policy discourse on transforming ocean
governance. We argue that one of the largest groups of ocean-users – people who service, fish and
trade from small-scale fisheries – has been marginalized from this dialogue. New governance
initiatives increasingly imply alignment with social objectives and small-scale fisheries concerns,
yet deeper analysis reveals that fundamental differences in ideologies and approaches persist. We
argue that small-scale fisheries are being subtly and overtly squeezed for geographic, political and
economic space, jeopardizing the substantial benefits they provide to millions of fishers and in the
developing world over a billion low-income consumers. Here we bring insights from social science
to explore a way forward for ocean governance that ensures social dimensions of fisheries are
accounted for.
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Abstract
The environmental impact of elasmobranch fisheries is currently receiving international attention
due to increasing awareness of the vulnerability of populations due to their life-history strategies.
India has the Worlds' 2nd largest catch of sharks per annum, and yet research into the location,
scale and socio-economic drivers behind these fisheries is relatively unexplored with catch data
non species-specific, heavily extrapolated and not representative of the socio-economic picture
behind these fisheries. This poster will summarise the state of shark fisheries within Tamil Nadu,
reflecting on the extent to which sharks are "targeted". It will recreate supply chains and their
socio-economic value, compliance with government regulations pertaining to fin exports and the
degree to which these fisheries are regulated. It will utilise open source secondary data
corroborated by qualitative information collected from fisheries stakeholders during a field-trip in
2018. This will outline the socio-economics of these fisheries and highlight changes in catches,
which are widely reported, and examine socio-ecological driving factors. Importantly, it will also
reflect on the traditional and cultural importance of shark fisheries in these coastal communities
and what changes to subsidies, fish populations and regulations mean for traditional practices that
embody community identity. It will also outline future plans for a more detailed data collection
process to examine fisher perceptions to regulation and conservation changes with respect to
sharks.
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Abstract
Small-scale fisheries are prominent features of the 17 small island developing states that comprise
the Caribbean Regional Fisheries Mechanism. The Caribbean Community Common Fisheries
Policy (CCCFP) is a binding treaty approved in 2014 for implementation in the CRFM region. The
Voluntary Guidelines for Securing Sustainable Small-scale Fisheries in the Context of Food
Security and Poverty Eradication (SSF Guidelines) were endorsed in 2014 by the 31st Session of
the Food and Agriculture Organization's Committee on Fisheries for global implementation.
Drafting the CCCFP concluded in 2011, well before the SSF Guidelines were adopted in 2014.
The principles of the SSF Guidelines were not explicitly incorporated into the CCCFP. This case
study was conceived to formulate a protocol to incorporate the SSF Guidelines into the CCCFP
through an exemplary participatory process led by a partnership of Caribbean fisheries
stakeholders, prominently featuring the regional fisherfolk network. Several methods were used
within a conceptual framework for policy influence to which was added a participatory approach
and capacity development. The influence exerted on CRFM’s policy advisers and policy makers
was a good practice. It achieved the desired outcome of technical and political endorsement for
developing a SSF Guidelines protocol to the CCCFP through a participatory process.
Implementation of the participatory approach itself was less successful, and drafting the protocol
is delayed. Despite these limitations, the collaborative policy influencing process for creating the
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protocol was seen as a promising practice that could stimulate learning, adaptation and replication
to implement the SSF Guidelines in other regions.
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Abstract
The Barotse Floodplain fishery is an important source of livelihood for women and men in western
Zambia. Sub-optimal efforts by Department of Fisheries and the traditional authority to manage
the fishery have resulted in unsustainable fishing practices, and a decline in fish stocks and average
sizes over the past decade. It is thought that such rigid behavioural responses are applied due to
having a lack of capacity to adapt, leading to overdependence on the fishery and, ultimately,
unsustainable outcomes— referred to as social-ecological trap. This presentation expands this
often-cited trap framing by applying a gender lens and looking beyond the primary sector (fishing)
to include considerations of a secondary sector (post-harvest processing). Post-harvest losses
create economic and food/nutrition security challenges for value chain actors and increase the need
for more fish as fishers, processors and traders attempt to recover their losses. Research shows
that, on average, more women than men experience losses across this fishery value chain, and that
women processors experience significantly higher losses than men processors. Gendered barriers,
along with lack of access to technologies, contribute to these losses. To address this development
challenge, a research project tested both improved fish processing technologies and a
communication for social change innovation as a possible escape pathway from the trap in this
fishery. The results suggest that approaches that combine technical innovation to reduce losses
with social innovation to enhance gender equality may hold promise for enabling value chain
actors to shift in pathway out of social-ecological traps, especially women.
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Introduction:
Effective regional governance is essential to the sustainability of small-scale fisheries
management. Without effective government enforcement, fishers are rarely able to control free
riders and sustainably manage local fisheries. Getting governments to commit to sustained
enforcement of fisheries regulations has proven difficult. Informality and the absence of reliable
information on local fisheries and their social and economic value make it easy for governments
to ignore them. Here we present an example of a territorial performance system (TPS) that draws
on two different approaches to the challenge of regional governance: the jurisdictional approach,
which focuses market pressure on commodity producers to reduce deforestation, and the
community-based co-management approach, which provides legal recognition for communitybased fisheries management plans. The TPS is a promising approach that could provide a regional
framework for existing management approaches, strengthening government enforcement and
creating conditions that facilitate fisher integration into the formal sector. Here we briefly outline
the main elements of a TPS adapted for the sustainable development of small scale and community
fisheries in the Lower Amazon.
Brief Overview Fisheries Management Approaches
The last few decades have been a productive period in the development of fisheries management
as fishers, researchers and government managers have sought to grapple with the challenges of
sustainably managing local and regional fisheries. Over this period a number of different
approaches have been developed beginning perhaps with two main approaches, traditional
management systems that in most cases predate the 20th century and the scientific management
approach that was developed in the 20th century. The scientific management approach has assumed
that fishers are rational actors who seek to optimize profits. It is the role of government to monitor
and evaluate the fishery and design and implement rules to achieve the objective of Maximum
Sustainable Yield, for example. The Co-management approach, which in many areas has evolved
out of preexisting local management systems, seeks to integrate fishers into fisheries management
decision-making and implementation (Carlsson and Berkes 2005).
Catch quotas and territorial approaches have developed to create collective and individual
incentives for sustainable management through rights to a share of the catch or to a specific fishing
territory. They are potentially complementary and in many cases defining TACs and individual
catch quotas strengthens incentives for fishers to conserve the fishery since they have more secure
access to future benefits from sustainably management (Poon and Bonzon 2013).
In the case of small scale fisheries in the Tropics, these management approaches tend to be focused
on the main elements of the fishery with limited incorporation of the regional supply chain and
regional environmental governance structure, the context within which local management systems
are embedded. Ecosystem based management does seek to widen the scope to include the regional
environment, which for inland fisheries involves greater attention to environmental changes both
up and down stream within the basin. The ecosystem based management approach has the potential
to involve social, economic and political processes that interact with the environment (Curtin and
Prellezo 2010). However, less attention is often paid to the regional fish supply chain network into
which local fisheries are integrated and to the ways in which supply chain characteristics, such as
informality, affect local exploitation and management of the fishery. While these approaches can
be effective in strengthening fisher incentives to sustainably manage their local fisheries, reviews
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of their performance note that these approaches do not necessarily lead to adequate levels of
compliance by internal and external actors and that greater government support for enforcement is
often necessary (Quynh et al 2017).
Jurisdictional Approach
Over the last few decades efforts to bring tropical deforestation under control have led to the
evolution of a series of approaches beginning with government “command and control”, supply
chain and commodity roundtables and jurisdictional or territorial approaches (Nepstad et al 2014).
Supply chain approaches sought to use bring market pressure to bear on producers via certification
and later NGO campaigns to shame corporations buying commodities (such as beef and soy) from
deforested areas. The threat of reputational risk has proven successful in pressuring international
companies to commit to reducing or eliminating deforestation from their supply chains. These
approaches have been a significant factor in the reduction of deforestation rates since 2008.
However, rates have been creeping back up in recent years as government enforcement has
weakened.
Jurisdictional approach to deforestation has developed to address deficiencies in the supply chain
model. Two important examples are the Brazilian government’s Critical Municipality Program
and subsequently the Green Municipality Program of the state of Pará, Brazil. The former froze
credit and prohibited export of commodities from high deforestation municipalities. The latter
provided incentives to municipalities in which municipal Deforestation Pacts have succeeded in
reducing deforestation below specified limits.
The Territorial Performance system (TPS) is a further development of this jurisdictional approach
(Nepstad 2017). Here a jurisdiction is defined as a territory with political boundaries within which
public policies can be applied, such as municipalities and counties, regional groupings of
municipalities/counties, states and even entire nations. In contrast to a supply chain approach,
where the focus is on suppliers of individual company supply chains, the TPS is designed to focus
market pressure on all producers within a jurisdiction. In contrast to top down processes in which
market actors specify targets and timelines, it is based on multi-stakeholder planning processes
through which producers and other supply chain actors define steps and conditions for coming into
compliance with market demands. It is performance based in that benefits, including market
access, depend on municipal performance in meeting targets and deadlines that local stakeholders
have defined and agreed to. Performance in achieving plan targets and deadlines for reducing
deforestation and other commitments is monitored. Progress in meeting plan commitments are
made available on-line via a web-based platform (see http://produceprotectplatform.com/).
Adapting the TPS Framework for Small scale and community fisheries.
The TPS has been designed for large scale commodity producing regions and assumes that: a) all
supply chain actors are fully integrated into the formal economy, and b) there is active government
enforcement. In this context, market pressure can keep government and producers focused on
meeting their commitments. These conditions rarely exist in small scale fisheries in the Tropics
and certainly not in the Brazilian Amazon. The high degree of informality in the fish supply chain
greatly reduces the effectiveness of policy interventions and this is exacerbated by inadequate
government enforcement. Furthermore, fishers are largely supplying local markets and buyers
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often have limited direct interaction with formal sector actors. In this context market pressure is
fairly meaningless, especially where there is little or no quantitative information to assess the
performance of the fishery.
A pilot TPS project for small scale and community fisheries is being implemented in the Lower
Amazon region of western Pará State of Brazil. The process follows the TPS framework with some
adaptations. The main elements include:
1) Multi-sector planning process resulting in a plan for the sustainable development of managed
fisheries and aquaculture covering the 13 Lower Amazon municipalities.
2) Institutional arrangements for effective government enforcement of co-management
policies and community based management plans.
3) Economic incentives to facilitate integration into formal supply chains for fish, strengthen
sustainable management of local fisheries, and bring fishers into the formal fish supply chain.
4) University based, participatory monitoring system linked to a regional database and webbased platform that presents progress in achieving sustainable development targets and timelines.
Monitoring here includes indicators of government effort and success in meeting enforcement and
other regulatory commitments.
5) Multi-sector governance body to coordinate plan implementation, manage the performance
platform and when necessary pressure key supply chain actors, especially government agencies to
ensure compliance with the sustainable fisheries development plan.
This framework is a transitional arrangement designed to create conditions for sustainable
management of local and regional fisheries through a) strengthened enforcement of comanagement policies and agreements, b) monitoring to produce accurate and timely information
on key biological, economic, social and institutional aspects of the regional fishery, and c)
progressive integration of regional fisheries into formal supply chains and markets. As this first
phase process is concluded, policy instruments and market pressure will be increasingly effective
in driving the sustainable development of the regional fishery.
The University Monitoring Center will coordinate two monitoring systems, 1) Monitoring
commercial fisheries at designated commercial landing sites and 2) a Barefoot Ecologist type
network of community managed lake systems (Prince 2003). In the latter case, a team of University
staff, professors and students works with local NGOs and community management groups to
coordinate monitoring of lake fisheries, analyze data and produce reports that are discussed with
individual management groups. These monitoring reports will be used to evaluate the performance
of individual community management plans. The results of this evaluation will be a factor in
determining whether fishers registered in that management plan would be eligible for an incentive
payment based on a revised version of the existing Seguro Defeso incentive (see Corrêa et al. 2014
for an evaluation of the current Seguro Defeso policy).
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The monitoring center will be integrated into interdisciplinary fisheries research and teaching
programs and the evolving database on regional fisheries will be available for research and
teaching. Annual reports will be made available via the online platform and presented to local,
state and federal fisheries and environmental management institutions as well as to the TPS
regional governance body. Through this process it will be possible to develop strong university
programs in key aspects of fisheries management and supply chain development, produce
professionals with skills in managing small scale and community fisheries and other strategic
elements of local fish supply chains, and regional planners who understand and appreciate the
importance of local fisheries to the regional economy.
In conclusion, by continually challenging fishers, local supply chain actors and governments to
improve their performance, the TPS approach described here could the potential to provide the
enabling regional conditions needed for the modernization and sustainable development of smallscale and community managed fisheries along the Amazon floodplain.
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Governability index for small-scale fisheries: A methodological development
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Abstract
Fisheries governance is considered a wicked problem because of the diverse and complex systems
that it has to deal with. This is particularly the case with small-scale fisheries where information
and knowledge are limited. “Getting the governance right” is imperative, given the contribution of
small-scale fisheries to food security, and poverty alleviation. This paper presents a ‘governability
index’ as a way to systematically examine what features of small-scale fisheries that make them
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more or less governable. Through a review of literature, web-based resources, and official records,
we determine 17 indicators that capture various aspects of small-scale fisheries systems. These
include: 10 indicators about the natural and the social systems-to-be-governed, 4 for the governing
system, and 3 for the governing interactions. We applied the indicators to 23 coastal communities
in Yucatan Peninsula, Mexico and found that “high” governability is often related to small number
of species landed, lower fishing pressure, lower changes in population growth rate in the
communities, and fewer types of fishing licenses. “Low” governability, on the other hand, is
associated with high target groups landed, high number of fishing licenses, and high reports of
conflicts between fishers and authorities. While components of governability vary amongst
communities, we contend that the proposed indicators can help unveil important features about the
fisheries, as well as the communities. Because these indicators are applied at the local level, they
can be used as part of the community-based decision support tool to help promote viability and
sustainability of small-scale fisheries in any location.
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Abstract
Adaptive co-management scholars argue that a shared understanding among actors about the
problems of the system and how they must be addressed is key for the success of co-management.
This shared understanding results from a collaborative learning process and can be graphically
represented as the social mental model of the co-management system. We elicited the mental
models of the actors involved in the co-management of the small-scale fishery in La Encrucijada
Biosphere Reserve in Mexico and aimed to aggregate them to represent the social mental model
of the system. We found that the disparity of individual mental models could only be represented
in several social mental models. We then examined the congruence of individual and social mental
models. The results elucidate that more than one social mental models coexist among actors. As
expected, actors who more frequently interact share closer understandings of the system. But
differences of mental models are also explained by the motivations that each actor has about comanagement: to reduce overfishing, to increase income, to guarantee a future for children or to get
government subsidies. These results suggest that, in some contexts, more than one shared
understanding of the system co-exist. In developing regions with a diversity of local users and low
educational levels, the existence of many shared understandings may be necessary for actors with
different backgrounds and motivations to engage with co-management.

Co-management for conservation and development in a tropical small-scale fishery in
Mexico
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Abstract
Co-management is a management approach claimed to be a solution to achieve ecologically and
socially sustainable small-scale fisheries. The fishers and managers of La Encrucijada Biosphere
Reserve in Mexico established together with other actors a co-management partnership eight years
ago to enhance the livelihoods of the fishing families and to promote the conservation of the
protected area. Informed by extensive on-site fieldwork, we use a multi-variable framework
drawing on the social-ecological systems framework by Ostrom and adaptive co-management
literature to investigate the extent to which this co-management arrangement has achieved the
expected social and ecological goals. We show that co-management has increased fishers’
compliance to existing rules and promoted the adoption of voluntary rules restricting fishing
activity such as no-take areas and closed seasons. Illegal practices such as fishing under-sized
individuals and using banned fishing gears have been reduced and fishers and their families are
now more concerned about conservation. However, the goal of joint commercialization in an
international market has not been achieved, due to resistances from powerful actors who would
not benefit from it. These results overall suggest that co-management can be a suitable strategy to
promote conservation by pursuing the social development of local communities, particularly of
those living within or around protected areas, although they also call into question the ability of
co-management to transform existing power asymmetries and subsequently to accomplish all
expected goals.

Community responses to global trade:
CETA, sustainable fisheries, and coastal communities in the Great Northern Peninsula,
Newfoundland
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Chuenpagdee, Ratana, Memorial University of Newfoundland, Canada, Ratanac@mun.ca
Abstract
The Great Northern Peninsula (GNP) of Newfoundland is one of the most fisheries reliant regions
in Canada. The Canada-EU Comprehensive Economic and Trade Agreement (CETA) has been
promoted by the federal and provincial government as opening up a vast new market for fish and
seafood products for Newfoundland to take advantage of. Building off a previous governability
assessment of the region, this paper examines the community opinions on the trade agreement as
well as input from government officials, industry actors, and other relevant perspectives. These
early responses to the agreement, which preliminarily went into force in 2017, can inform how
well CETA aligns with the governance system of the region, and propose possible areas of
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improvement. This research touches upon how the objectives of CETA and the principles of free
trade interact and affect the sustainability of the region’s fisheries and communities. Documenting
the early responses to this agreement in one geographically distinct area offers a unique outlook
on global trade agreements whose consequences are generally portrayed in national and
international scales rather than local ones. The responses to the trade agreement show the
anticipated change the fishery faces and what informants think needs to be done to prepare for it.
Establishing a baseline of the state of the current fisheries and communities in the region can
inform further studies of how free trade will shape similar regions and contribute to the literature
regarding free trade’s effects on fisheries in the global north.
Keywords: Governability, CETA, Fisheries, Globalization, Community responses
Introduction
Consultation is a buzzword in Canadian public policy development. As a part of the Canadian
bureaucracy, the Department of Fisheries and Oceans Canada (DFO) states that the department
will “undertake consultations in order to improve departmental decision-making processes,
promote understanding of fisheries, oceans and marine transport issues, and strengthen
relationships.” (DFO 2004). Another arm of the government, Global Affairs Canada, also
undertakes consultations for initiatives, including the newly signed Canada-European Union (EU)
Comprehensive Economic and Trade Agreement (CETA). Consultation is used to attain public
input, and therefore indicates that public input is important in policy making decisions. Although
it is difficult to work every public consideration into policy, it is important to listen to a broad
swath of public actors. The negotiations for CETA between Canada and the European Union
covered many aspects of the Canadian economy. One aspect of the Canadian economy, seafood
and fishery products, is regionally focused and therefore does not affect the entire country in equal
ways.
The province of Newfoundland and Labrador is fisheries reliant in both economic and socialcultural terms. The fisheries of the province are highly export driven (Song and Chuenpagdee
2015), with a major export being Northern shrimp (Pandalus borealis). One rural, resource reliant
region of the province, the Great Northern Peninsula (GNP), is highly involved with the Northern
shrimp fishery, as well as other fisheries including Snow crab (Chionoecetes opilio) and the tepid
resurgence of the Northern cod (Gadus morhua). The communities of the GNP expressed interest
in CETA and its possible effects on their economy and fishery. Using the region as a case-study,
the policy initiatives and principles underlying free trade agreements are examined to see how they
interact with small, resource dependent communities.
Methods
This study was informed by Interactive governance theory, which allows the governing of a
region/resource to be looked at holistically and involving governmental as well as nongovernmental perspectives (Kooiman 2005). The governance perspective allows many aspects of
a system to be looked at, from the actors involved in governing, to the values and principles that
inform governing institutions. The initial aspect of the study followed the governability assessment
framework from this theory which allowed for a thorough analysis of the system. That analysis,
and this follow-up study were informed by fieldwork spent in the case-study region from MayJune, 2018. The fieldwork centered around informant interviews as well as more informal and
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supplemental conversations. Following the fieldwork season, there were further discussions held
with government actors back in the provincial capital of St. John’s. Analysis of valid documents
was also carried out which included federal and provincial documents, EU documents, and various
documents from media, academia, and non-profits. This qualitative approach allowed for a deep
understanding of the dynamics and interests at play around CETA and what it means for the
fisheries and communities of Newfoundland.
Discussion
This paper, building off of a previous governability assessment mentioned earlier, seeks to
contextualize the opinions about CETA and further examine its compatibility while ensuring the
viability of northern coastal communities and the sustainability of the fisheries that support them.
The informant interviews reflected different and nuanced positions regarding the trade agreement,
with respondents not falling neatly into one camp or another. Talking to people closest to the
communities and the fishery resulted in discussing how the trade agreement will directly affect
them, while also eliciting responses about other issues facing the communities and fisheries.
Much of the discussion about CETA centered around domestic policies that came into effect due
to the trade agreement, either directly or indirectly. These domestic policies included a phase-out
of the provincial minimum processing requirement (MPR) established to ensure that fish caught
were processed in the province to ensure benefits of the fishery were felt by rural coastal
communities (Newfoundland & Labrador 2007). While not acknowledging that this phase-out for
seafood products destined to the EU may have an adverse impact on communities with processing
plants, the province and federal government also released a funding scheme as a form of
compensation. This funding, the Atlantic Fisheries Fund (AFF), is “intended to help transform and
drive innovation in Atlantic Canada’s fish and seafood sector…” and among other things help
modernize the fishery (DFO 2018). These two domestic policy changes highlight the inherent
contradictions of implementing free trade, with governments opening up markets and reducing
barriers, while at the same time implementing a form of subsidy (e.g. AFF) that can be seen as a
trade barrier in itself.
Informants closest to the communities, mainly composed of harvesters, mayors, and non-profit
actors had a myriad of concerns about the sustainability of the fishery and the viability of their
communities. Discussing CETA elicited hope that reduced trade barriers and the possibility of
investment would act as a positive force in the region. Local actors did express some concern
regarding domestic policy changes due to CETA as previously mentioned. The general response
to CETA was a cautious optimism that reflected years of turbulence in the fishery and the region.
The GNP has faced a population decline for decades, with projections for the next twenty years
similarly bleak (Simms and Ward 2016), as well as declining Northern shrimp stocks (Fig. 1). The
region’s high reliance on the fishery has also been tested since the collapse of cod in the early
1990’s that resulted in a transition to lucrative shellfish fisheries (for some) that has proved
unstable in the past few years (Mather 2013). Local informants also expressed skepticism of the
benefits of such an agreement due to the EU being only one of many export markets for the
fisheries (Fig. 2).
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Figure 1. Northern shrimp (Pandalus borealis) total allowable catch for
shrimp fishing area 6. Chart created by author through data obtained
from Fisheries and Oceans Canada.

What was notable about informant interviews in the region was how quickly the conversations
moved into other matters, including desire for government investment in infrastructure, scepticism
in federal government fishery science, and concern over the amount of quota given to the offshore
compared to that given to the inshore. These other topics showcased the conflicts shaping the
region, and lack of fit between the government’s priorities and those of the GNP.
Talking to government officials seated in the provincial capital reflected optimism in increased
trade with a culturally and economically similar bloc. Those government actors, either in federal
or provincial positions, did hear the concerns by local people and harvesters but largely laid out
the concerns as minimal and again promoted the positive aspects of the agreement.
When presented with local concerns, or concerns raised in the media, government officials were
not dismissive but emphasized some holes in the opposing narratives. Regarding the MPR phaseout, government officials said it was mitigated by; the AFF, lack of European desire for
unprocessed product, previous allowance of unprocessed product out of the province (European
Council 2015), and the processing plants having trouble finding workers. Government officials
also stressed that the phase-out of the MPR for products destined for the EU was a small price to
pay considering the opening up to the biggest seafood importing market globally with a massive
reduction of tariffs, some as high as 25% (Global Affairs 2016).
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Figure 2. Newfoundland and Labrador seafood exports by market. Chart created by author
through data obtained from Fisheries and Oceans Canada.

The example of the MPR phase-out is emblematic of the larger issues and debates at hand;
balancing cultural preservation with economic growth and advancement. Cultural preservation and
increasing economic efficiency are not dichotomous routes. Preservation of the inshore fleet
(vessels less than 30.48 m) can coincide with innovation and advancement if there is an effort to
support the fleet who face competition from the offshore fleet (49-75 m), whose longer history
fishing Northern shrimp allows them a competitive quota in multiple shrimp fishing areas (SFAs).
CETA is being implemented at a time of change in the fisheries of Newfoundland and the GNP
more specifically. Populations in the region are declining (Simms and Ward 2016), fisheries are
transitioning (Mather 2013), and the export-oriented fishery is faced with opportunity and
competition in the world market. This transition and social-ecological pressure forces the
communities of the region to act and seek opportunities to adapt, even if this change will upend
the ways in the region have operated for decades.
Conclusion
Globalization defined as “an increase in the rate of exchange of resources and information across
geographic regions and cultures” (Frank et al. 2007) has been increasing at a rapid rate for the past
half-century. Global trade in seafood products has been shown to significantly stress marine socialecological systems (Perry et al. 2011). This combination of an increase in globalization and the
concern that globalization stresses marine social-ecological systems points to the need for a greater
understanding of its effects on a local scale, for “it is at the local scale that globalization is
anchored, subsidized and transformed…” (Rankin 2003). In the context of the GNP of
Newfoundland, there is change happening locally, which is being driven by global forces. This
change includes policies enacted due to CETA, but also climate and ecological change, disrupting
the lucrative shellfish fishery being just one example. These increased stressors facing fisheries in
139

Newfoundland are not unique but add to the concern that fisheries globally are facing increased
pressure (Bavinck et al. 2018).
Results from this study show that communities reliant on fishing in the GNP have a willingness to
adapt and change to remain viable. This willingness translates to increased self-organization for
increased governability, looking towards new markets and changing to meet market needs, and
increasingly modernizing to get more out of the fish that they are catching. This willingness to
change comes with the recognition that adverse effects will be felt by some in the fishing industry,
be it processors or harvesters. Surrounding the concern over the viability of processing plants that
support communities, one informant succinctly summarized the issue by stating that there aren’t
enough processing plants to employ workers as well as not having enough workers to supply
processing plants. The combination of ecological concerns, in terms of a downturn in the shellfish
fishery as well as the social concern of an aging population create a pressure that forces the region
to engage with mechanisms such as trade and investment to adapt and remain viable.
Contextualizing globalization through a regional example, offers opportunities to understanding
how this abstract concept is affecting communities reliant on natural resources such as fisheries.
In order to remain viable in this economic climate, fishing communities will need to harness the
features that make them unique such as a strong sense of community, culture, identity, and most
importantly adaptation.
References
Bavinck, M., Jentoft, S., & Scholtens, J. (2018). Fisheries as social struggle: A reinvigorated social
science
research
agenda.
Marine
Policy,
(94),
46–52.
https://doi.org/10.1016/j.marpol.2018.04.026
DFO. (2018). Atlantic Fisheries Fund Guide. Retrieved May 8, 2018, from http://www.dfompo.gc.ca/fm-gp/initiatives/fish-fund-atlantic-fonds-peche/doc/atl-fisheries-fund-guidefonds-peche-eng.pdf
DFO. (2004). Consultation Framework for Fisheries and Oceans Canada. Department of Fisheries
and Oceans Canada.
European Council. Council Regulation (EU) 2015/2265 of 7 December 2015 opening and
providing for the management of autonomous Union tariff quotas for certain fishery products
for the period 2016-2018, Pub. L. No. 32015R2265, 322 OJ L (2015). Retrieved from
http://data.europa.eu/eli/reg/2015/2265/oj/eng
Frank, K. A., Mueller, K., Krause, A., Taylor, W. W., & Leonard, N. J. (2007). The intersection
of global trade, social networks, and fisheries. In Globalization: Effects on Fisheries
Resources.
Cambridge
University
Press.
Retrieved
from
https://books.google.ca/books?id=HT4Ck7ivIekC
Global Affairs Canada. (2016). Global Affairs Canada CETA benefits.
Kooiman, J., Bavinck, M., Jentoft, S., & Pullin, R. (2005). Fish for Life: Interactive Governance
for
Fisheries.
Amsterdam
University
Press.
Retrieved
from
https://www.jstor.org/stable/j.ctt46mzgb
Mather, C. (2013). From cod to shellfish and back again? The new resource geography and
Newfoundland’s
fish
economy.
Applied
Geography,
45,
402–409.
https://doi.org/10.1016/j.apgeog.2013.06.009

140

Newfoundland and Labrador Regulation. (2007). NLR 74/07 - Fish Inspection Administrative
Regulations
under
the
Fish
Inspection
Act.
Retrieved
from
https://www.assembly.nl.ca/Legislation/sr/regulations/rc070074.htm
Perry, R. I., Ommer, R. E., Barange, M., Jentoft, S., Neis, B., & Sumaila, U. R. (2011). Marine
social-ecological responses to environmental change and the impacts of globalization:
Marine systems, environmental change and globalization. Fish and Fisheries, 12(4), 427–
450. https://doi.org/10.1111/j.1467-2979.2010.00402.x
Rankin, K. N. (2003). Anthropologies and geographies of globalization. Progress in Human
Geography, 708–734.
Simms, A., & Ward, J. (2016). Regional Population Projections for Labrador and the Northern
Peninsula 2016-2036. Harris Centre Regional Analytics.
Song, A., & Chuenpagdee, R. (2015). A Principle-Based Analysis of Multilevel Policy Areas on
Inshore Fisheries in Newfoundland and Labrador, Canada. In S. Jentoft & R. Chuenpagdee
(Eds.), Interactive Governance for Small-Scale Fisheries (Vol. 13, pp. 435–456).
https://doi.org/10.1007/978-3-319-17034-3_23

The role of social capital in livelihood diversification in small-scale fishing communities in
in Papua New Guinea
Diedrich, Amy, College of Science and Engineering, James Cook University, Australia,
amy.diedrich@jcu.edu.au
Claudia Benham, College of Science and Engineering, James Cook University, Australia,
claudia.benham@jcu.edu.au
Lina Pandihau, National Fisheries Authority, Papua New Guinea, lpandihau@fisheries.gov.pg
Marcus Sheaves, College of Science and Engineering, James Cook University, Australia,
marcus.sheaves@jcu.edu.au
Abstract
Growing concerns about the pressures of global change on small-scale fishing communities have
resulted in a proliferation of livelihood diversification initiatives. Many of these are linked to
tourism, intended to provide new economic opportunities and increased environmental
sustainability from a non-extractive use of natural resources. However, such initiatives often fail
to deliver their intended benefits. Where the dominant discourse emphasises financial, physical,
and human capital as integral to positive outcomes, we argue for more consideration of the role of
social capital in this transformative process. For isolated communities and marginalised groups,
limited or negligible access to physical, human and financial capital means that social and natural
capitals play more central roles in people’s livelihood choices. Moreover, because livelihoods are
socially differentiated, in the absence of mediating factors such as reciprocity and social networks,
the introduction of new opportunities can provoke unequal distribution of new or existing forms
of capital, thus exacerbating inequality. We implemented household-level surveys in three smallscale fishing communities in Papua New Guinea and modelled the relative influence of social and
other capital assets on people’s perceptions of how easy it would be to become involved in
sportfishing tourism. We found that social capital had a stronger influence relative to other forms
of capital, with perceptions of reciprocity and satisfaction with leadership in the community being
the most influential aspects. Based on these findings, we stress the importance of developing
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strategies that focus on measuring, building, and maintaining social capital in communities
transitioning into alternative livelihoods.
Drawing invisible lines: The process of boundary making in marine space - A case study of
governing FADs in Labuhan Lombok
Dipananda, Rizkyana, Wageningen University, The Netherlands
kyana.dipananda@gmail.com
Abstract
A Fish Aggregating Device (FAD) is a modified floating object that is intentionally placed into
the sea to aggregate the fish. Since the natural and highly dynamic topology of the sea cannot be
ignored, the deployment of the FAD establishes two irreconcilable spatial ontologies in ocean
spaces. This research focuses more on the boundary making process in FADs arrangement as main
components in establishing territory. In order to better understand the context, this research takes
a case study from Labuhan Lombok, Indonesia. From the field work, it is found that the first spatial
form is the Jurisdictional Spaces where the State dominates the boundary work process by
enforcing the Cartesian way of understanding the sea. The government topographical
understanding of the ocean has resulted in ineffective state-based regulation related to FADs.
Whereas, the second spatial form is the Relational Spaces in which fishers have their own
understanding of looking at the sea. In the fisher’s relational network, the FAD’s boundary making
is highly influenced by the informal authorities performed, such as the supplier or other powerful
fishers. Since previous research on FADs is extremely limited in the context of boundary making,
this research used data collected in the field as the primary data resource. The methodology in
obtaining the data is participant observation and semi-structured interview. Moreover, through
closer examination of four variables (Object, Subject, Expertise and Space) adapted from
Vandergeest et al. (2015), this research argues that these two spatial ontologies function separately.
Therefore, from the two-conflicting types of spaces, this thesis followed the emerging research on
exploring the relational practice of geographical maritime worlds and applied it to the maritime
policy setting. With the support of network and flows thinking, it is concluded that to better govern
the FADs, the State needs to re-invent new ways of understanding the ocean territory by
incorporating the fishers’ relational network as a vital instrument in FAD’s collaborative
management.

Tuna middleman practices: Response dynamics to traceability interventions
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Abstract
A range of voluntary and regulatory traceability interventions have been designed and
implemented for small scale fisheries to overcome concerns around Illegal, Unreported and
Unregulated (IUU) fishing activity. While some attention has been given to the activities of small142

scale fishers, less attention has been given to first tier traders or ‘middlemen’. By establishing
patronage relations with fishers, these middlemen play an important mediating role in controlling
access to both fishery resources and markets. Understanding their role in the everyday practices of
the fishing communities are therefore key for determining the success of any traceability
interventions. This study employs a social practices approach to unpack the practices of
middlemen and the role they play in mediating the success and failure of different traceability
interventions in two remote, small-scale tuna fisheries in Indonesia. The results show that
understanding middleman behaviour is essential for improving traceability interventions in
seafood value chains in the future.
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Abstract
Human dimensions (HDs) in marine protected areas (MPAs) are expected to play a significant role
in the support of SSFs. We aimed to describe the progress of the incorporation of HDs into legal
frameworks and resource management mechanisms adopted in Brazil. Firstly, an analysis of the
state-of-the-art of the term HD in publications have been prepared. A total of 35 components were
categorized into five HDs: governance, economic, cultural, political and social. Next, we focused
on the governance and management arrangements of three MPAs: (1) Guaraqueçaba
Environmental Protected Area; (2) Marine National Park Currais Island and (3) Anhatomirim
Environmental Protected Area. Both MPAs have a multi-stakeholder decision-making body for
resource management. We note that these initiatives can be monitored from HDs components,
such as policies and laws (legal rules systems) and institutional arrangements (informal norms,
rules in use). In the case 1, the Technical Chamber of Traditional Peoples was created, in which
researchers and fishermen have been trying to discuss the right to the consultation provided for in
ILO Convention 169. In the case 2, workshops were made in order to reconcile traditional fishing
uses with the conservation objectives and a commitment term was drawn. At the case 3, was
established a marine zoning by use of bycatch reduction devices as a management tool. Besides,
we argue that the existing levels of trust among the stakeholders currently define the progress of
these cases. To improve this expectation, a better understanding of these governance arrangements
is necessary.
Keywords: Human dimensions, Marine Protected Areas, small-scale fisheries.
143

Introduction
The emergence of the term "human dimensions" associated with MPA management approaches
has taken a prominent place in the discourses on biodiversity conservation (Bennett et al. 2016;
Blicharska et al. 2016; Loomis and Paterson 2014). In the literature, this term is generally defined
as the social, political, economic, cultural, institutional, and governance dimensions. To better
understand the human dimensions of MPAs and their relevance to the genesis and performance of
integrated strategies, socially just and ecologically prudent management, some authors have
invested in the analysis of their components (Kittinger et al. 2012; Gruby et al. 2015, Heck et al.
2016).
However, there are no clear definitions of categories of human dimensions. The human dimensions
in marine protected areas (MPAs) are expected to play a significant role in the support of smallscale fisheries (SSFs) through these components, such as governance, poverty alleviation and
providing food security.
In this sense, this abstract sought to collaborate with the discussion of alternative approaches to
artisanal fishing into MPAs from the discussion of categories of human dimensions. We described
the progress of the input of human dimensions into legal frameworks and resource management
mechanisms adopted in MPAs in Brazil. We cover different disciplines and ways of knowing and
managing the theme, and an analysis of the state-of-the-art of the interpretations and uses of the
term ‘human dimensions’ have been prepared. Then, these human dimensions were utilized to
discuss three Brazilian cases that considered experiences from different areas of knowledge.
Methodology
The categorization of human dimensions involved a review of the literature and an iterative process
of coding. These coding worked with: gathering of all possible themes; identification of patterns
and relation within and among themes; and, then, refining of the theoretical constructions through
a compilation of evidence. During the coding process, the interpretations found were firstly
organized into five categories: cultural, economic, governance, political and social. After that, in
order to facilitate the synthesis of the innumerous and most varied meanings, the interpretations
were synthesized into components spread within the categories based on the propositions adapted
from “Guidelines for integrating human dimensions into MPA planning and management”
(Sowman et al. 2014).
From the description of the human dimensions, a second phase was done: a discussion about
governance and management arrangements of three Brazilian MPAs: (1) Guaraqueçaba
Environmental Protected Area; (2) Marine National Park Currais Island and (3) Anhatomirim
Environmental Protected Area. The results of discussions made are presented below.
Results and Discussion
The systematic review of the literature identified 92 articles, between 2000 and 2016, from key
descriptors (human dimensions, small-scale fisher, marine protected area and related terms). The
reviewed literature subject the term 'human dimensions' to different interpretations. Finished the
coding process, the interpretations were organized into five human dimensions categories (cultural,
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economic, governance, political and social), and synthesized into thirty-five components (Table 1)
(Barreto 2017), following and adapting Sowman's propositions (Sowman et al. 2014).
Table 1: Human dimensions categories and his components (Barreto 2017).
Human Dimensions

Governance

Economic

Social

Political

Cultural

HD's Components
Policies and laws
Institutional arrangements
Stakeholder participation
Conflicts
Enforcement and compliance
Information flow and communication
Community organization
Costs and benefits
Ecosystem goods and services
Sustainable livelihoods
Income and assess Markets, non-market value
and trade
Attitudes, perceptions, beliefs, preferences
Human uses, activities and pressures
Well-being
Goals, needs and aspirations
Demographics
Social Capital
Social vulnerabilities and resilience
Food security
Employment
Poverty
Gender
Power relations
Equity and justice
Representation and legitimacy
Rights to access and manage resources
Funding and investment
Ethic and mores
Tenure
History and context
Cultural values and cultural heritage
Traditional and local knowledge
Customary fishing practices and rights
Sense of place and displacement
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Despite some overlapping and redundancy, components can support decision makers and
researchers on the uptake of human dimensions in MPA management. To demonstrate this, we
focused on the discussion about governance and small-scale fisheries management arrangements
to different AMPs.
In the case 1, there is currently a discussion about the identification and differentiation of the
multiple territories existing in the geographic space delimited by the Guaraqueçaba Environmental
Protected Area and its surroundings, also composed of other protected areas. This period,
evidenced social movements of artisanal fishermen (feature related to component 'community
organization'). These social movements are questioning components such as 'policies and laws';
'institutional arrangements' and 'stakeholder participation' into the MPA. Consequently, as a
result of a process of clashes between the governing body and social movements (feature related
to component 'conflicts'), the Technical Chamber of Traditional Peoples was created. Into this
chamber, researchers and fishermen have been trying to discuss the right to the consultation
provided for in ILO Convention 169. The expectation is that arenas such as this aid in the debate
of the different territorial logics and the use of resources. The first step has been the construction
of an experimentation that discusses the use of artisanal arrowhead fish traps by an
interdisciplinary team composed of researchers and managers, and by traditional communities of
the region. The idea is to monitor aspects of governance, and we recommended/belive that they
should consider the components listed in this paper.
The Marine National Park of Currais Island has experiencing a transition from a conflictive to a
collaborative management period. 'Conflicts' departed from the designation of a new no-take MPA
without considering fishers 'participation'. Traditional people are entitled to a special management
regime, with secured rights to keep their traditional livelihoods. By bridging 'traditional
knowledge' and information from research and from socioeconomic and fishing monitoring, new
institutional arrangements were crafted that enabled fishers to continue fishing based on agreed
fishing regulations. The fisherfolk organization and the support of the university as a bridging
organization empowered fishers to claim for their rights as traditional people. Also, participatory
monitoring played important role by shortening the distance between information generatioin and
decision-making, contributing to a better 'flow of information and communication'.
The Environmental Protected Area of Anhatomirim – EPAA is one of the pilot sites for the
activities of the project “Sustainable management of bycatch in Latin America and Caribbean trawl
fisheries – REBYC II - LAC”. The EPAA is a multi-stakeholder marine protected area (similar to
IUCN Protected Area Category VI), located in the State of Santa Catarina, in the southern coast of
Brazil. EPAA is fully inserted in the municipality of Governador Celso Ramos in which 70% are
engaged in the fish value chain. It is managed by a Management Council (Conselho Gestor da
APA), hereby called CGAPA, where the fishers’ associations are represented. As part of the
management structure in EPAA, fishers also participate in a Community-Based Fisheries Forum
(Fórum Comunitário de Pesca – FCF). The FCF was created by the Instituto Chico Mendes de
Conservação da Biodiversidade (ICMBIO) – the federal agency for managing MPAs at the
national level – in order to increase fishers’ 'participation' in Anhatomirim decision-making
(Guanais et al. 2015). In order to address bycatch issues, besides technological and ecological
indicators for reducing bycatch, human dimensions have been addressed in management and
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research actions. 'Traditional knowledge' is also considered in order to understand bycatch and
shrimp ethnoecology. Social and economic aspects of fisheries have also been considered in order
to assess how bycatch reduction strategies affect fishing livelihoods and household income and
nutrition needs (relate by 'social vulnerabilities' and 'food security').
Conclusion
The key message in the paper is about the possibility of transcending collaborative participation
in SSF managing for a holistic governance, since the discussion on the incorporation of
components of the human dimensions in the marine protected areas management. However, to
improve this expectation, a better understanding of these governance arrangements is necessary,
considering, also, the comparison with other brazilian MPAs, overcoming the notion of informal
agreements.
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Collaborative and innovative approaches to achieving sustainability in Indonesian smallscale tuna fisheries
Duggan, Deirdre, Masyarakat Dan Perikanan, Indonesia, deirdre.duggan@mdpi.or.id
Abstract
Indonesia is one of the largest seafood-producing countries in the world; it is the source of 16% of
the world’s tuna catch. Yet very limited data exists on the status of these fisheries, limiting
management capacity and leading to unsustainable fishing practices. Indonesian marine resources
are threatened by overfishing; illegal, unreported and unregistered (IUU) fishing; unregulated use
of fish aggregating devices (FADs); and limited spatial management of vast and complex coastal
ecosystems. The road to successful fisheries management involves many challenges, but MDPI,
an Indonesian non-profit, has been tackling these challenges for the past five years. Working
directly with the fishing industry and seafood supply chains, MDPI has built a program that is
achieving measurable steps towards sustainable small-scale tuna fisheries in Indonesia. MDPI
tackles several aspects of fisheries sustainability, working on fisheries improvement projects (with
the goal of MSC certification), traceability and technology implementation, community
development through Fair Trade certification, education and outreach, and more. The organization
works in communities across Indonesia, engaging directly with small-scale fishermen (who
comprise almost 70% of the roughly 3 million Indonesian fishermen). By partnering with seafood
supply chains and associated industries, who have a commitment to engage in sustainability work,
MDPI’s work contributes to sustainable fisheries and the development of robust fisheries
management. We address the persistent sustainability issues through improved data collection, the
development of effective fisheries management, involvement in market certifications, private
sector engagement, and capacity development for government institutions and industry
professionals.
Dealing with small-scale fisheries bycatch in nursery grounds: Experiences from Southern
Brazil shrimp fisheries
Dumont, Luiz Felipe, Federal University of Rio Grande, Brazil, felipecdumont@gmail.com
Abstract
The lack of basic information on bycatch from small-scale fisheries hinders the proper assessment
of these activities. Two different fisheries were assessed in terms of bycatch, one targeting the pink
shrimp in Patos Lagoon Estuary (RS) and one targeting shrimps in continental shelf (SC). The
former fishery only allows a passive fyke net, however, illegal trawling is also performed in the
region. In this sense, the amount and composition of bycatch was assessed for both gears, but the
bycatch reducing device (Fisheye) has been tested exclusively for the legal fyke nets. The
ecological effects of trawling on estuarine areas was also assessed, as well as the main factors
explaining bycatch. Additionally, a square mesh panel has been tested to reduce bycatch in the
second fishery analyzed, the trawling for shrimps performed in the coastal shelf. The bycatch
baseline indicates that the trawling for pink shrimp affects a wide number of estuarine species, all
caught in very small sizes. Additionally, the salinity variation in the area is the main structuring
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factor to explain bycatch composition and abundance. Conversely, the bycatch from fyke nets is
low. The Fisheye testing suggests that this device may reduce the catch of small juvenile fishes.
Likewise, the square mesh panel, tested in trawling for shrimps in the coastal shelf, significantly
reduced the capture of juvenile fishes, but with no reduction in invertebrate catch. Therefore, we
strongly recommend the continuous testing and improvement of BRD’s as a tool for management
in artisanal fisheries.

Small-scale fisheries people: The importance of individual cognition to promote fisheries
sustainability
Engel, Monica, Memorial University of Newfoundland, Canada, m.engel@mun.ca
Abstract
Small-scale fishing communities are highly reliant on the ocean for food, income, and cultural
traditions. These people are individuals who hold a specific set of values, beliefs, and attitudes in
relation to fishing practices and management decisions. At the same time, fisheries communities
are the most impacted by the changes in the oceans, and the decisions related to marine
management. Hence, men and women who represent the life above water in resource-dependent
communities are fundamental to any effort in promoting transformation towards sustainable
fisheries. Listening to fisheries people is of crucial importance in implementing Goal 14 of the
United Nations Sustainable Development Goals. At the root of any decision from the individual to
the governmental level, values, worldviews, and moral beliefs are at the foundations of a specific
set of attitudes, behaviors, agreements, and policies. Assessing individual’s values, beliefs and
attitudes aid to the understanding of people’s predisposition to engage in sustainable behavior,
practices, and support or oppose to various managerial strategies. Sound knowledge is critical to
making fisheries sustainable, both socially and ecologically. Cognitive research can guide the
understanding of individual and social values, beliefs, and behaviors, and thus enlighten the
successful implementation of SGD14. It is by understanding the drivers of behavior that we will
transform the future of small-scale fisheries and engage people in sustainability.
Small-scale fisheries: A pillar of Belize’s sustainable development strategy
Epstein, Lawrence, Environmental Defense Fund (EDF), USA, lepstein@edf.org
Beverly Wade, Belize Fisheries Department, Belize
Abstract
Sustainable management and protection of the Belize Barrier Reef and its small-scale fisheries are
essential to achieve the country’s objectives for meeting the United Nations Sustainable
Development Goals (SDGs). Belize has made major steps in protecting its magnificent barrier reef
and in sustaining the fisheries that depend upon it. It has established itself as a global leader in
small-scale fisheries management, putting in place policies that will maintain and restore the
ecosystems that sustain Belize’s vital fisheries and tourism industry. // Representatives from a
fishing organization, government, and an environmental NGO will present on how Belize’s smallscale fisheries management strategy is contributing to poverty alleviation, food security, economic
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growth, and social equity and cohesion. // Belize’s SDG fisheries strategy rests on several core
pillars: • Deploying an ecosystems-based approach that values people, resources, and biodiversity;
• Passing and implementing a comprehensive, modern Fisheries Resources Act; • Empowering
residents of coastal communities to participate in and lead resource management through comanagement; • Protecting important places and ecological functions with a network of marine
protected areas; • Preventing overfishing with a national system of fishing rights and innovative
scientific approaches; • Implementing a comprehensive coastal management zone plan. // With
these strategies, and additional actions proposed for the future in Belize’s voluntary commitments
to the United Nations, Belize will continue on its pathway for a sustainable development strategy
based on healthy reefs, more fish in the water, rich biodiversity, strong communities, and thriving
livelihoods that contribute to the overall health and conservation of the Mesoamerican Reef.

Restoring Mexican SSF fisheries and marine ecosystems through effective participation,
management tools, and public policies
Espinosa Romero, Maria Jose, Comunidad y Biodiversidad A.C. (COBI), Mexico,
mespinosa@cobi.org.mx
Abstract
Mexico´s marine ecosystems and fisheries are not an exempt from overexploitation. Populations
of valuable marine resources, once the basis of vibrant economies, are a small fraction of what
they used to be. Approximately 17% of Mexican fisheries are overexploited and 70% are at the
maximum sustainable yield. With 41% of the Mexican population living in coastal municipalities
and 11,000 coastal communities with less than 15,000 habitants highly reliant on marine resources
and ecosystems, sustaining fisheries become a need for ensuring employment, income, and food
security for many people. Comunidad y Biodiversidad (COBI)’s theory of change focuses on
reversing marine ecosystem degradation caused by 1) weak organizations, 2) overfishing, 3)
insufficient ecosystem restoration, and 4) a deficient regulatory framework, which poorly guides
fisheries to sustainability, restoration, and effective participation in decision making. COBI has
been testing four strategic lines in the field: 1) Capacity building of leaders and fishing
organizations to create pride and co-responsibility to significantly contribute to ocean
sustainability, 2) Adoption of international standards for sustainable fishing given the absence of
such measures in the Mexican legal system, 3) implementation of marine reserves to restore
fisheries and ecosystems, 4) Support marine policies to include sustainability aspects. This work
presents the lessons learned in 19 years of working with 26 community partners in 16 sites. This
reflection has helped find ways to accelerate the implementation of sustainability as well as to
elevate the profile of Mexican fisheries, particularly small-scale fisheries.

The changing role of the state in fisheries governance
Espinosa Romero, Maria Jose, Comunidad y Biodiversidad, A. C. (COBI), Mexico. Maastricht
University, mespinosa@cobi.org.mx
Abstract
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This work focuses on the role of the state in fisheries governance. Theories about what states are
and do have changed constantly and remains an area of research for common pool resources and
fisheries governance scholars. Understanding the ideal types of state’s roles and the conditions
under which they occur is fundamental. Especially considering the increasing evidence of
unfavorable outcomes associated with state-based regimes, such as the collapse of fisheries
because of the pressure from powerful interests and dominant groups or the lack of capacities.
States in governance schemes are meant to play minimalistic but essential roles such as steering,
regulating, coordinating, and being accountable for the maintenance of fisheries. Policies are
implemented and services are provided through the involvement of sub and supra levels of
governments and non-state actors. By analyzing the Mexican fisheries case, I identify the changing
roles of the state by law (Fisheries Act) over time. In addition, I identify the current variation of
state roles within SSF management committees, the dominant roles, as well as the conditions under
which these roles occur.

Depicting wellbeing-ecosystem services bundles in fisheries as a path for conflict resolution
in Marine Protected Areas
Esteves Dias, Ana Carolina, University of Waterloo, Canada, acesteve@uwaterloo.ca
Abstract
Marine protected areas are a recognized strategy for coastal and marine conservation, increasingly
gaining attention in the international setting, especially with agreements such as the Aichi targets
for biodiversity conservation. Despite the conservation appeal and participatory guidelines for its
implementation, the creation of MPAs often discounts the interaction between local communities
and the area being set aside for conservation. In this paper, I suggest the use of Photovoice method
to depict the benefits coastal ecosystem services provide to fishing communities, under the
perspective of social wellbeing, accounting for material, relational, and subjective dimensions of
fisheries. Wellbeing-ecosystem services bundles are used here as the integrated benefits fishers
obtain from coastal ecosystem services. Photovoice is a qualitative method aiming to provide more
in-depth information regarding how ecosystems services contribute to the three dimensions of
social-wellbeing. This method is appropriate due to the subjective and less straightforward
information it can reveal through images and explanations of each image. I argue that better
understanding of the attachment of fishers to the coasts and to fishing activity - including not only
material benefits of fisheries, but also underlying factors that contribute to their wellbeing (e.g.,
the father and son relations mediated by fishing) – will favor the implementation of sound
conservation efforts and reduce conflicts between environmental agencies and coastal
communities. Thus, this research will provide theoretical and empirical contributions to MPA
governance through an adaptive approach, favoring the incorporation of sound and adequate
social-ecological knowledge to deal with environmental conflicts.
Wellbeing-ecosystem services bundles for adaptive governance of coastal systems
experiencing rapid change
Esteves Dias, Ana Carolina, University of Waterloo, Canada, acesteve@uwaterloo.ca
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Abstract
The identification of linkages between ecosystem services (i.e., the benefits people obtain from
nature) and social wellbeing (e.g., material needs, social relations and subjective wellbeing) is
fundamental to coastal conservation. Our objective in this presentation is to (i) examine the bundles
of interactions between people’s wellbeing and the benefits they derive from ecosystems (what we
refer to as ‘WEBs’ or wellbeing-ecosystem service bundles); and (ii) assess how a better
understanding of WEBs can support more adaptive and collaborative forms of management under
conditions of rapid coastal change. We present preliminary insights from three study regions,
including Chilika Lagoon, Bay of Bengal (India), Port Antonio (Jamaica), and the southeast coast
of Brazil. Preliminary findings highlight the relevance of WEBs as a strategy to guide socially just
and ecologically sound conservation measures. In the Chilika Lagoon, for instance, a WEBs
perspective draws attention to the trade-offs between fisher wellbeing and ecosystem services in
the context of a wildlife sanctuary that has displaced multiple fishing villages from their customary
fishing grounds. In Port Antonio, a WEBs perspective is showing that livelihood diversification
efforts have resulted in changes in fishing activities, but their impacts on exploitation of nearshore
fisheries have been minimal. For ‘Caiçara’ communities in Brazil (i.e., descendants from
Indigenous people, African slaves, and Portuguese colonizers), fisheries represent more than a
source of income and food security; rather relational processes (i.e., fishing identity) are as
important as the outcome (i.e., amount of catch). These insights point to the limitations of
livelihood diversification as a core strategy to reduce human impacts, and the importance of
maintaining or enhancing the wellbeing of those that have historically depended upon coastal
resource. Ongoing outcomes of this project will involve linking WEBs insights in each case study
site with efforts to foster more adaptive and collaborative management of coastal systems, and
further unpacking the implications of a WEBs perspective for coastal communities and
ecosystems.

Analysis of profits and poverty among small-scale fishers: A case for appropriate
government policies in san andres, romblon, southern luzon, philippines
Fabella, M.M., University of the Philippines Visayas, Philippines, melisafabella12@gmail.com
Perez, T.M.F., University of the Philippines Visayas, Philippines, eccentrixiety@gmail.com
Subade, R.F., University of the Philippines Visayas, Philippines, rfsubade1@up.edu.ph
Abstract
Despite the food and income that fishing provides, many small-scale fishers around the world,
especially in third-world countries like the Philippines, still live in poverty. In line with this, even
though these fishers are known to be poor, the extent of how poor they are is rarely known. With
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very few studies on the poverty of small-scale fishers in the country, there is an immediate call for
examination and diagnosis of this reality. This research project attempts to measure the poverty
among the sample size of 230 small-scale fishers in San Andres, Romblon, who were personally
interviewed, covering one (1) inland and seven (7) coastal barangays. Moreover, this paper also
examines the profitability of fishing using the cost-and-return analysis. The research finds that the
aforesaid small-scale fishing was dominated by males (but there are also female fishers), with an
average of 21 years of fishing experience. It is worth noting that, the fishing operations was
profitable yet the small-scale fishers concerned were still income-poor. Respondents and
household profiles showed basic needs are met, which were partly due to government programs.
This study provides insights and serve as a guide for policy makers in taking actions to lower
headcount poverty rate in the regions and increase fishing income without harming the fishery
resources, specifically in remote and isolated areas.
Keywords: poverty, profitability, cost-return analysis, income-poor, headcount poverty rate
Introduction
There has been always a call for an immediate intervention to eradicate poverty particularly, in the
small-scale fisheries. As Ichiro Nomura said, Assistant Director-General of FAO’s Fisheries and
Aquaculture Department, “Our studies reveal that despite the food and income that fishing
provides, many fisherfolks still live in poverty, while social ills and health problems are
disturbingly prevalent in their communities." Though the fishers are known to be poor, the extent
of how poor they are is not known.
Globally, the Philippines was ranked 8th among the world’s top fish producing countries in the
year 2014. Nationally, the contribution of the fishing industry to the country’s GDP were 1.5%
and 1.7%, at current and constant prices respectively in 2015 (BFAR, 2015). However, despite the
country’s rich marine resources and promising statistics provided, poverty incidence in coastal
towns is at 43.2 percent, with each fisherman earning an average of only Php 178 per day
(Pangilinan, 2016).
Romblon is best known as the marble capital of the Philippines, but it is also rich in fisheries.
Romblon passage is part of Sulu-sulawesi ecoregion which is considered as the global center of
marine biodiversity (Dugan, 2013). Despite this, of all the provinces in Region IV-B, Romblon
has the highest poverty incidence among populations; second highest poverty gap and third highest
severity of poverty in 2015 (PSA, 2015).
Literature Cited
The literatures cited point to the direction of the study as it examines the profitability and the
poverty of small-scale fishers. Among the aspects of poverty that studies need to look into are: a)
absolute poverty (Schelzig, 2005); (Schubert, 1994); (Ravallion M. , Poverty Comparison - A
Guide through Methods and Concepts, 1992), b) self-rated or perceived poverty (Scitovsky, 1976);
(Easterlin, 2002); (Namazie & Sanfey, 1999); (Veenhoven, 1991); (Ravallion & Lokshin, 1999),
and c) material poverty (United Nations, 2016). Poverty studies of (FAO, 2014); (Asian
Development Bank, 2012); (Israel, 2004); (Hossain, Miah, Hosen, Pervin, & Haque, 2015);
(Ardales & David, 1985) described the socioeconomic and demographic characteristics of smallscale fishers. The poverty measurements used for the study of poverty was discussed in the studies
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of (Carnegie & Goldman, 2001); (Narayan et. al., 2000); (Gillett, 2002); (Asiedu B. , Nunoo,
Ofori-Danson, Sarpong, & Sumaila, 2013); (Sumaila, 2003); (Rhoumah, 2016). On the other hand,
profitability studies by (Louise, Teh, Lydia, & Sumaila, 2011) determined various fishing costs
such as fixed costs and variable costs and the study of (Sulaiman & Fregene, 2011) determined
depreciation costs.
Locale of the Study
Romblon is an archipelagic province which has about 20 small islands located at the very center
of the Philippines. It consists of three (3) main islands, namely: Romblon, Sibuyan, and Tablas.
The capital is also named Romblon. The province lies south of Marinduque and Quezon, east of
Mindoro Island, north of Panay Island, and west of Masbate Island (BFAR, 2016).

Figure 4.1. Map of Region IV-B (MIMAROPA) Figure 4.2. Location of San Andres,
Romblon
Source: Google Maps
Source: Google Maps
Methods
The locale of the study was in San Andres, Romblon wherein primary data were collated through
personal interviews of 230 randomly selected fishers using the sampling formula from the book of
(Walpole, 2007). Stratified random sampling was used in selecting fishers from eight (8) coastal
barangays out of all 13 barangays in San Andres, Romblon. Moreover, a key informant interviews
(KII) were also conducted with the Barangay Captains of each barangay in order to collect a more
in-depth assessment of the poverty of the fishers. The interviews were done during the months of
December 2017 to February 2018.
With the aid of the two data management and statistical software, namely: Microsoft Excel and
SPSS, analysis of the collected data was made. To analyze the data derived from primary and
secondary sources, descriptive statistics, cost-return analysis and poverty measures, were used as
a method. Lastly, normative economics was used in order to come up with policy
recommendations that are ought to be (see Table 1).
Table 1. Summary of Objectives and Corresponding Methods for Data Collection and
Analysis in San Andres Romblon, Dec 2017- Jan 2018.
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Objectives
1. To describe and
characterize the fisheries
sector of San Andres,
Romblon;

Data Needed

Fisheries Profile of
San Andres

Method of Data
Collection

Method of Data
Analysis

Secondary Data
from government
offices/agencies

Descriptive Statistics
(Frequency,
percentage
distribution, and
mean/median)

Survey

Descriptive Statistics
(Frequency,
percentage
distribution, and
mean/median)

Survey

Cost-Return Analysis
and Other Measures
of Profitability

2. To determine the
socioeconomic
characteristics of the
fishermen in selected
barangays of the
Municipality of San
Andres;

Respondents’
household data

3. To analyze the costsand-returns of the fishing
operations;

Respondents’
livelihood data

4. To characterize the
poor and non-poor smallscale fishers using a
poverty line;

Respondents’ data
on income levels,
material ownership,
and perceived
poverty

Survey

Poverty Line and
Poverty Measures
(Poverty Incidence,
Poverty Gap Index,
Severity of Poverty,
Income Gap)

5. To recommend policy
options to help eventually
alleviate poverty.

Data on all of the
answers in the
interview schedule

Survey, Key
Informant
Interviews (KII)

Normative
Economics

Results and Discussion
Results show in Table 2 that most fishers interviewed were males (78.7%) and almost all
respondents were married (95.2%), with an average age of 44.05 years, an average of 21.58 years
of fishing experience can be associated. Low educational attainment was also evident as most
participants only finished primary education (45.2%) with an average of 9.28 or 9 years of
schooling.

Table 2. Frequency and Percentage Distribution of Respondents by Socioeconomic and
Demographic Characteristics in San Andres, Romblon, 2018.
All
Socioeconomic and Demographic Characteristics
(N=230)
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Age Bracket
Below 25
26-35
36-45
46-55
Above 55
Average Age (years)
Sex
Male
Female
Civil Status
Married
Single/Separated
Educational Attainment
Primary
Secondary
Vocational
Tertiary
Average Years of Schooling
Years of Experience
Less than or equal to 10
11-20
21-30
31-40
More than 40
Average Years of Experience

No.

%

9
46
81
51
43
44.05

3.9
20.0
35.2
22.2
18.7

181
49

78.7
21.3

219
11

95.2
4.8

104
86
8
32
9.28

45.2
37.4
3.5
13.9

55
79
49
31
16
21.58

23.9
34.3
21.3
13.5
7.0
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In terms of incomes, it was found that the average monthly fishing income amounted to Php
3,200.00, and the average monthly personal income amounted to Php 5,450.00, which were low
and relatively low, respectively (see table below).
Table 3. Summary Statistics of Small-Scale Fishers’ Income Levels (in Php) in San
Andres, Romblon, 2018.
Criteria

N

Min

Max

Mean

Median

Mean*

Median*

Fishing
Income

230

0

40,000

4,645.88

3,196.76

3,200

3,200

Personal
Income

230

200

73,000

8,232.98

5,825.50

5,450

5,449.70

Income
Contribution

78

83.33

45,000

4,668.15

3,000

2,100.65

3,010.92

Household
Income

230

833.33

73,000

9,816.09

7,100

7,075.55

7,099.30

Note: *based on lognormal distribution
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Three (3) types of profit were discussed in table 4 namely; the operating profit, the accounting profit and the pure economic profit. As
the indicated in the results, all types of profit were positive per year and per fishing trip.
Table 4. Cost and Returns of Small-Scale Fishing in San Andres, Romblon, 2018.
All

Motorized Boats

Non-motorized Boats

Item

Amount per
Fishing Trip
(Php)

Amount per
Amount
Fishing Trip
per Year (Php)
(Php)

Amount
per Year (Php)

Amount per
Fishing Trip
(Php)

Amount
per Year (Php)

Total Revenue

778.00

124,484.70

778.00

124,484.70

778.00

124,484.70

Total Cost

557.10

89,276.40

685.10

109,782.25

396.10

63,426.30

Total Fixed Cost

56.40

9,035.00

56.40

9,035.00

56.40

9,035.00

Total Variable Cost

259.00

41,569.40

387.00

62,075.25

98.00

15,719.30

Opportunity Cost

241.70

38,672

241.70

38,672

241.70

38,672

Operating Profit

519.00

82,915.30

391.00

62,409.45

680.00

108,765.40

Accounting Profit

462.60

73,880.30

334.60

53,374.45

623.60

99,730.40

Pure Economic Profit

220.90

35,208.30

92.90

14,702.45

381.90

61,058.40

As shown in the cost and returns analysis, the fishing operations in San Andres, Romblon were profitable venues for revenue generation.
The industry could help sustain the small-scale fishing operators from the profit that they obtained from fishing. The results indicated
that fishing operations are profitable in San Andres, Romblon, nevertheless more than half of them were poor.
On the other hand, the regional poverty threshold, which was adjusted on CPI level, was reported to be Php 8,840 for a family of five in
2017. With an average household size of five (5), the computed average income per capita of the fisher households was only Php
1,507.29. The results of the study showed that out of 230 fisher households, 150 (or 65%) of them were ‘poor’. In addition, the headcount
poverty rate accounted to 65.2%, the poverty gap was reported to be 33.3, and the severity of poverty was 20.9.
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Furthermore, the extent of the fishers’ poverty status was emphasized in the findings of
characterizing the 150 ‘poor’ fishing households who were below poverty threshold income, which
indicated the following:
a) Majority of the respondents (75.7%) had a house of their own;
b) More than half of the respondents (56.9%) owned the lot they occupy;
c) 31.7% had roofs made up of mixed but predominantly strong materials; 30.4% had roofs
made up of strong materials, followed by 23% who had roofs made up of only light
materials;
d) More than half of the fishing households (57%) had their walls purely-cemented;
e) Most of the fishing households (90%) had sanitary toilet;
f) Most of them (93%) also had access to electricity;
g) 85.2% of the fisher households had access to safe drinking water;
h) In terms of household appliances, electric fans were owned by majority (81%);
i) For the communication and audio-visual equipment, cellphones (85%), televisions
(80%), and CD/DVD players (56%) were the most visible, and
j) Motorcycles were mostly (53%) owned by fisher households.
Conclusion
Therefore, despite the profitability of the fishing sector, the fishers still remain poor in terms of
income based on the results in the poverty analysis. Thus, it is worth noting that the fishing
operations can be profitable yet most of small-scale fisher households in San Andres, Romblon
are below the poverty line, making them poor in terms of income. Yet, they have the fundamental
needs such as basic household appliances, electricity and water connection, and the likes, which
are aided by the community.
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A relational approach to food and water insecurity in specialised fishing communities:
Evidence from the Philippines
Fabinyi, Michael, University of Technology Sydney, Australia, michael.fabinyi@uts.edu.au
Abstract
Food insecurity remains a common problem for many small-scale fishing communities. Food
insecurity is closely linked to other social conditions, and the linkages between these social
conditions and their underlying drivers are less well explored in fishing contexts than they are in
agricultural contexts. In this paper I draw on mixed-methods fieldwork from a community that
specialises in fishing in the Western Philippines to examine the linkages between and drivers of
food and water insecurity. Food insecurity is common, and characterised by a lack of funds to buy
food, particularly during periods of bad weather. Water insecurity is also characterised by the need
to pay for the delivery of drinking water from one of several remote sources. I argue that both food
and water insecurity in communities that specialise in fishing are driven by broader forms of
poverty. Understanding the relations between food and water insecurity and the wider drivers of
poverty in specialised fishing community contexts should generate improved understandings of
how the conditions of food and water insecurity persist, and how these conditions may be better
addressed.
Diagnosis of opportunities and barriers to co-management of small-scale fisheries in
Nigeria: The case of Badagry and Epe Lagoons
Fakoya, Kafayat A., Lagos State University, Ojo, Lagos State, Nigeria,
kafayat.fakoya@lasu.edu.ng
Akintola, Shehu L., Lagos State University, Ojo, Lagos State, Nigeria,
shehu.akintola@lasu.edu.ng
Abstract
In Nigeria, many inland small-scale fisheries (SSF) have characteristics of common pool resources
and exhibit little integration with State-led governing systems. Decades of ineffective management
and marginalization among other weaknesses and threats have contributed to gross undervaluation
and low organization capacity of the fisheries. Hence, they have been unable to fulfill their full
potential as drivers of socio- economic development despite significant contributions to food
security and poverty alleviation. Seamless implementations of the SSF Guidelines and the strategic
ten-year Action Plan for small-scale fisheries development in Africa to address food security,
poverty alleviation and sustainable livelihoods will require fostering linkages between ecologic,
socio-economic and governance subsystems. This will necessitate adoption of holistic and
participatory approaches in which fishing communities will assume responsibilities for sustainable
use of fisheries resources. Co-management is a popular theme recommended to achieve
sustainability but consequent upon different collaborative arrangements between the State and
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resource users, no blueprint models exists and the factors which determine success or failure are
often context – specific. Thus, the objective of this research was to identify opportunities and
barriers that facilitate or hinder co-management. In this paper, Ostrom’s design principles for
collective action were used to analyze certain characteristics of two fishing communities, Badagry
(Badagry Lagoon) and Ikosi (Epe Lagoon) and determine whether they meet the necessary criteria
of co-management. The paper presents key findings on capacity development of the communities
and elucidates strategies to enhance collective action in the context of adopting and implementing
the SSF Guidelines.
Keywords: fishermen cooperatives, co-management, collective-action, small-scale fisheries,
Nigeria
Introduction
Small-scale fisheries (SSFs) are social-ecological systems providing essential ecosystem services
to millions of fishers around the globe, mostly in developing countries (Evans et al. 2011; Basurto
et al. 2013). SSFs contribute to two-thirds of global fish catches for direct human consumption
(FAO 2015). They provide affordable source of animal protein and essential micronutrients which
are particularly crucial for those who have limited options and are a critical source of livelihoods
for over 180 million people in many developing countries (Kosamu 2014; Song et al. 2018).
Organizations and collective action in small-scale fisheries (SSFs) are a way of maximizing longterm community benefits to deal with the threats of fisheries mismanagement, livelihood insecurity
and poverty (FAO 2016). Among various types of fishers organizations suggested for resource
users or local people’s participation in fisheries co-management, fishers’ cooperatives may be the
most appropriate form since it is the most widespread and well known formal organization of
fishers worldwide (Pomeroy 1994). According to Wielgus and Fujita (2013), fishery cooperative
offer promising solutions for small-scale fishermen to find ways to rebuild depleted fish
populations and sustain healthy ones in order to maintain their livelihoods. Several scientific
studies of fishery cooperatives have confirmed that collective management of common-pool
fishery resources can result in ecosystem conservation and stewardship. They also benefit from
economies of scale when purchasing fishing equipment, and gain power in negotiating fish prices.
The theory of Common-Pool Resource (CPR) that local resource users are capable of sustainably
managing resources such as fish, irrigation systems, and forests is supported by a large number of
studies conducted spanning over the last 30 years (Nenadovic and Epstein 2016). The effectiveness
of fishery cooperatives depends on a variety of factors (Wielgus and Fujita 2013) and in her work,
Ostrom (1990) identified eight design principles for crafting institutions (or rules) for selfgoverning resource-man-aging organizations. The eight conditions found to be integral to the
success of managing CPR are (i) clearly defined boundaries around the resource; (ii) congruence
between appropriation and provision rules and local conditions; (iii) collective-choice
arrangements; (iv) monitoring; (v) graduated sanctions; (vi) conflict resolution mechanisms; (vii)
minimal recognition of rights to organize; and (viii) nested enterprises.
Centralized bureaucracies have failed to provide a basis for sustainable development of aquatic
resources owing to inability to respond to rapid social-ecological change ( Kosamu 2014). In
Nigeria, decades of ineffective management, marginalization and alienation of small-scale fishers
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from policy processes have contributed to gross undervaluation and low organization capacity of
the fisheries. In developing countries, fisheries agencies often lack the monetary, personnel, and
political resources for adequate implementation and enforcement pointing to the inadequacy of
centralized approaches to SSF governance and to the need of more involvement of local
stakeholders (Finkbeiner and Basurto 2015). This trend has weakened SSF to the extent that they
are unable to fullfil their full potential as drivers of socio- economic development despite
significant contributions to food security and poverty alleviation.
A shift towards more participatory, joint management arrangements has been espoused as panacea
to the general failure of central governments in managing common pool resources (Kosamu 2014).
Ostrom and others have argued that co-management can often achieve sustainability even though
the dominant theme has been that privatization is necessary to avoid Hardin’s tragedy of the
commons (Gutierrez et al. 2011). Co-management is an alternative approach to conventional
management of natural resources, which has found considerable traction within the fisheries
sector. It is also the foundation of other alternative management approaches, including integrated
area management, ecosystem-based management, protected area management, and adaptive
management (Evans et al. 2011). Studies indicate that fisheries have better ecological, social and
economic outcomes under a co-management regime in which responsibility for management is
shared between resource users and typically, a government agency (Stevens et al. 2015).
Over four decades, western-styled cooperatives were introduced to the fishery sector in Nigeria
purposefully to facilitate distribution of all state-sponsored credit and technical assistance (mostly,
subsidized outboard engines and fishing nets) to fishers. Nigeria experimented with a fisheries
community- based management within a donor-funded project - Kainji Lake Fisheries
Management and Conservation Unit (KLFMCU) but lacks a fisheries co- management or
decentralization policy (Ovie and Raji, 2006; Lewins et al., 2014). SFLP (2002) recommended a
community-based approach to implementation of laws and regulations for small-scale fisheries in
Nigeria. A community-based co-management is recognized as essential to local capacity building
efforts and small-scale fisheries revitalization. Based on these facts and on the premise that fishery
cooperatives are platforms that can play vital roles in conservation and management of fishery
resources, this paper used a qualitative approach to examine conditions for transition towards
successful co-management in Badagry and Ikosi fishing communities based on Ostrom’s eight
design principles. Thus, the objective of this research was to identify opportunities and barriers
that facilitate or hinder co-management
Methodology
Research design and data collection
Marina in Badagry Town and Ikosi were purposefully selected as case studies to investigate smallscale fisheries in Badagry and Epe Lagoons, respectively. Regular visits were made to the two
fishing communities between June and September 2017. Participatory rapid appraisal methods
inclusive of in-depth interviews, focus -group discussions and story-telling were adopted in this
research. Primary data was supplemented by secondary data sources Themes for focused group
and in-depth interviews were derived from the works of Trimbles and Berkes (2015) and Ostrom’s
eight design principles as amended by Cox et al. (2010). The latter was also used as analytical tool
to evaluate whether the two communities meet the necessary criteria of co-management.
Interviews were conducted mainly in the Yoruba by the lead author and transcribed into English.
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Results
A diagnostic study is presented to identify the opportunities and barriers to co-management in two
inland fishing communities with respect to Elinor Ostrom’s eight conditions for successful
governing of the common pool resources. Compliance of Badagry Marina and Ikosi with design
principles are presented in Table 1 and shows partial fulfilment of Principles 1A, 2A, 3, 4,5,6 and
7 but no compliance of Principles 1B, 2B and 8.
Table 1. Compliance of Ostrom’s design principles in Badagry (Badagry
Lagoon) and Ikosi (Epe Lagoon).
Design
Definition of the Current Status Current Status
principles
Condition (Cox of the
of the
(Ostrom 1990,
et al. 2010)
Condition
at Condition
at
Cox et al. 2010)
Badagry
Ikosi
1A.
Clearly Individuals
or
defined
User households who
Boundaries
have rights to
withdraw
resource
units
from the CPR
must
be clearly defined
1B.
Clearly Clear boundaries
Defined
are present that
Resource
define a
Boundaries:
resource system
and separate it
from the
larger
biophysical
environment
2A. Congruence Appropriation
between
rules rules restricting
and
time,
place,
local conditions
technology,
and/or
quantity
of
resource units are
related to local
conditions.
2B. Proportional The
benefits
equivalence
obtained by users
between
from a CPR, as
determined by

Partially

Partially

No

No

Partially

Partially

No

No
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costs (provision
rules)
and
benefits
(appropriation
rules)

3.Collectivechoice
arrangements

4A.Monitoring
rule enforcement

4B.Monitoring
the resources

5.Graduated
sanctions

appropriation
rules,
are
proportional to
the amount of
inputs required in
the
form of labor,
material,
or
money,
as
determined
by
provision rules.
Most individuals
affected by the
operational rules
can participate in
modifying
the
operational rules
Monitors who are
accountable to
the users monitor
the appropriation
and
provision
levels of the users
Monitors who are
accountable to
the users monitor
the condition of
the resource
Appropriators
who
violate
operational rules
are likely
to be assessed
graduated
sanctions
(depending on
the seriousness
and the context of
the offense) by
other
appropriators, by
officials
accountable to
the
appropriators, or
by both

Partially

Partially

Partially

Partially

Partially

Partially

Partially

Partially
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6.Conflictresolution
mechanisms

7.Minimal
recognition
rights
to organize

8.Nested
enterprises

Appropriators
Partially
and their officials
have rapid access
to
low-cost
local
arenas to resolve
conflicts among
appropriators or
between
appropriators and
officials
The rights of Partially
of appropriators to
devise their own
institutions are
not challenged by
external
governmental
authorities
Appropriation,
No
provision,
monitoring,
enforcement,
conflict
resolution, and
governance
activities are
organized
in
multiple layers of
nested
enterprises

Partially

Partially

No

Principle 1A. Clearly Defined User Boundaries
In the two communities, legitimate fishers are those who have access or use rights to specific
fishing grounds. Fishing grounds are delineated according to gear and co-owned by those operating
similar fish gear technologies. This tends to exclude fishers that have not been allotted fishing
grounds within the territorial waters surrounding each community. Generally, fishers fish close to
their communities and have free passage into territories of neighboring fishing communities.
However, ethically they are not permitted to fish unless they have secured fishing rights. Newly
arrived fishers in the communities must be formally introduced to the Head of the community and
resident fishers in order to be well integrated into the society.
Presently, some of the fishers are registered as members of the Lagos State Fishermen
Cooperatives with Lagos State Department of Fisheries in the Ministry of Agriculture. The fishers
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are not issued fishing licenses nor their canoes registered with identification marks. Hence,
registration as cooperative members cannot be used to indicate legitimacy.
Principle 1B. Clearly Defined Resource Boundaries
Both in Ikosi and Badagry, the small-scale fisheries exploit the same species. The species are
widely distributed in the Barrier Lagos Lagoon complex which includes Epe and Badagry
Lagoons, respectively and fish species distributions vary seasonally. Spatial boundaries of the
resources stretch as far as the fishing grounds but beyond are not defined for each community.
Compliance with this principle has also been affected by changes in species diversity, abundance
and sizes in the two locations. From fishers’ narratives, there has been noticeable decline in species
diversity, abundance and sizes prompting many resident fishers to migrate to fish in waters of
neighbouring communities where there are reported abundance of fish. The main fishing season
characterized by the onset of the rains has also become unpredictable due to environmental changes
related to climate. Sand mining and dredging, water hyacinth invasion and influx of migrant fishers
during main fishing season have also affected the fishing activities.
Principles 2A, 2B & 3. Congruence between local and formal rules, and local conditions;
appropriation and provision rules; Collective –action arrangements
In Badagry and Ikosi, there exists common local rule of first comer’s rights. The first fisher is
given enough distance once his gill net is set so as not to cut off his fish supply. This distance
remains equitable and does not vary with season. While there are no extant local rules to manage
the fish stock in Ikosi, a sharp contrast exists in Badagry where a number of management measures
aimed at ensuring sustainable fishing are observed. These local measures include: a closed season
in September–October (reopened on 25th November) coinciding with the ebb tide when intrusion
of seawater into the creek is common and sacrifices (Akintola et al 2017).
The state depends on regulations of the Inland Fisheries Decree, 1992 (No. 108 of 1992) to manage
its inland fishery stocks as it is yet to conclude legislative processes to produce its own edict.
Congruence exists between formal rules in the decree and local social -environmental conditions
which are common in both areas. Informal rules imposed by the state with varying degree of
success include registration of fishers under fishers cooperatives; fishers’ participation in an
initiative to improve fisheries data collection. Hence, partial fulfillment of formal rules is
associated with poor compliance to the state – imposed regulations. The extant decree is grossly
outdated with respect to present realities. It is mainly penal in nature and lacks provisions for stock
management plans, data collection, environmental protection, and stakeholder participation.
There is passivity towards the sustainability of the exploited fish stock among fishers as there are
no collective action to limit fishing effort in the communities. Regardless of the level of capital
invested in fishing, fishers are free to fish unrestricted anytime they wish. The scenario is much
like the ‘Tragedy of the Commons’ or ‘if you can’t beat them, join them’. The higher the level of
investment in fishing, the more intense is the race to catch more fish even at the cost of employing
unethical fishing practices or prohibited fishing gears.
Fishers exhibit elements of social networking and capital when they help out during periods of
distress, sharing information and group harvesting of acadja. However, conflicting life styles,
investment drives in fishing, divergent interests of fishers and’ ethnicity syndrome ’ threaten
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collective social capital and social norms in the communities. Influx of non-indigenes is a major
factor that has weakened age-old social norms in Ikosi. The scenario is completely different in
Badagry where the Eguns constituting the indigenes despite the presence of Nigerian migrant
ethnic groups such as the Ilajes and Ijaws as well as non- Nigerian fishing subgroups from West
Coast of Africa appear to have a better grip over the fishery business because fishers’ collective
action has continued to be guided by the social norms mentioned above.
Principles 4A, 4B & 5. Monitoring and Sanctions
Fishers conduct informal monitoring of fish stocks however these observations were poorly
communicated to the Monitoring, Control and Surveillance unit of the Department of Fisheries.
Through, self-monitoring, fishers from the two areas also monitor compliance with formal and
local rules, respectively. There was stricter adherence to and better enforcement of local rules and
sanctions, respectively among fishers in Badagry where social norms prevail and better level of
cooperation exists among fishers than in Ikosi. The sanctions levied varied with the type or nature
of local rules with tougher sanctions for gross offences such as expulsion of ‘free-riders’ from
fishing grounds when caught during the ‘closed season’. However, sanctions over violations of
formal rules were poorly enforced because these were perceived as government’s priorities to
enforce and take appropriate action for compliance or deterrence from committing the acts.
Principle 6. Conflict-resolution mechanisms
Conflict over an exhaustible resource is inevitable in CPR management, necessitating the presence
of established mechanisms for conflict resolution), both among resource users and between users
and officials to maintain collective action (Cox et al. 2010).
Intra- fishing conflicts is minimized because fishing grounds are well differentiated and respected
to preclude any form of illegal incursion. However, when conflicts occur, they are resolved largely
within traditional fishing resolution mechanisms in which case leaders intervened and found
amicable solutions. Recourse to the traditional family and/or traditional kingship systems is an
option rarely adopted (Akintola et al. 2017). Conflicts between fishers and other user groups are
mediated by the government. In Badagry, fishers do not have a cordial relationship with sand
miners and dredgers. The government has not been able to successfully manage the crisis which
has erupted between the two users. There are many allegations against the miners who are reported
to have destroyed fishing grounds, spawning areas, fishers’ nets and other gears. From fishers’
narratives, even the sound generated from the miners’ equipment has driven fishes further offshore.
The miners appear to have the upper hand being let off the hook several times thus nullifying the
chance of a genuine reconciliation (Akintola and Fakoya, 2016).
Principle 7. Minimal Recognition of Right to Organize
Compliance to the principle is partially fulfilled in the two communities because government rules
are partially congruent with local condition and rules. The Nigerian Constitution permits legal
pluralism and the governance of the small-scal fisheries is largely through traditional norms.
Though traditional systems are recognized as valid and useful and thus have been accommodated
and there is a measure of reciprocal adaptation however, the interconnections between customary
and state laws and rules are weak (Akintola et al. 2017).
Principle 8. Nested Enterprises
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There are no nested enterprises. There is information exchange within fishers at community and
divisional levels to discuss matters affecting their fisheries and communities. At the state-level,
interaction with fishers is also informative both ways. Fishers are informed and instructed of
changes in policies, programmes, projects benefitting their fisheries and having tangential impacts
on their communities while fishers also inform the state of their observations on trends of the
exploited fish stocks, the challenges facing their profession and also on any happening which affect
their fisheries and well-being of their communities. However, decision-making in fisheries policies
and plans remain centralized as the State’s prerogative and this diminishes sustainability and
resilience of fisheries resources.
Discussion and Conclusions
Seamless implementations of the SSF Guidelines and the strategic ten-year Action Plan for smallscale fisheries development in Africa to address food security, poverty alleviation and sustainable
livelihoods will require fostering linkages between ecologic, socio-economic and governance
subsystems.
Co-management is a popular theme recommended to achieve sustainability but may be consequent
upon different collaborative arrangements between the state and resource users. Moreover because
of the complexity, unpredictability and non-linearity affecting fisheries as social-ecological
systems, no blueprint models can be recommended as the factors which determine success or
failure are often context-specific. Consequently, the barriers and opportunities arising from this
study are indicative and context-specific.
Barriers summarized from the congruency of conditions in Badagry and Ikosi include the
followings:
1. Lack of identification of legitimate users; uncontrolled influx of seasonal migrant fishers
and free-riders
2. Declining fish sizes, diversity and abundance; impacts of climate change, sand mining and
dredging and invasive water hyacinth
3. Non- delineation of resource boundaries from territorial waters of neighboring
communities;
4. Weakening social networks and capital among fishers;
5. ‘Tragedy of the Commons’, high cost of fishing, no limits to fishing effort.
6. ‘Ethnicity’ syndrome, weakening social capital, weak government enforcement,
7. Poor incentives towards self-monitoring, persistent conflicts between fishers and sand
miners;
8. Fishery cooperatives are producers cooperatives and lack delegated authority.
9. Instructive information flow from state to fishers; poor sustainability and resilience of
resources due to centralized decision-making.
10. Poor compliance to the state – imposed regulations. The decree is mainly penal in nature
and lacks provisions for stock management plans, data collection, environmental
protection, and stakeholder participation.
Inherent opportunities have been identified as follows:
1. Strong tradition of social capital has helped many fishery businesses to generate
physical and human capital to ensure continuity. Coupled with strong leadership, it is
also an asset in resolution of intra- sectoral conflicts among fishers. In Badagry, robust
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2.
3.
4.
5.

6.
7.

social capital served as a buffer against changes in collective –choice arrangements and
promoted resource conservation,
State- proposed registration and licensing schemes to identify legitimate fishers and
fishing crafts will improve compliance to the local and formal rules.
Pilot participatory fisheries data collection scheme on an electronic platform to permit
on-time transmission of information which will aid decision – making processes.
Reduced cost of fisheries governance for the state.
Fishers’ local knowledge on the fishery and non- fishing related activities will aid in
the creation of flexible, locally appropriate rules, allowing fishers to adapt in the face
of change given increasing complexity, uncertainty and non-linearity of fisheries as
social–ecological systems;
Dependence on the state of fishery will incentivize proper management by fishers.
Livelihoods strategies outside the fisheries sector are more significant during the main
fishing season and will help increase compliance with Principles 2A, 2B, 4A and 5,
respectively leading to improved collective action and rebuilding of the fish stocks.
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Abstract
Local ecological knowledge is produced from regular and persistent interactions with the
environment. Therefore, management systems that constrain access to natural resources likely
have an effect on the quality of that knowledge. Here, we investigate local ecological knowledge
among fishermen in the eastern Gulf of Maine using a network approach to analyze cognitive maps
of the ecosystem structure and dynamics described by fishermen. These interviews provide insight
into local fluctuations in water temperature and weather patterns, predator-prey dynamics,
interactions between species of commercial interest with their predators, competitors, and prey
species, and complex interactions between fisheries and their habitat. The ecological knowledge
described by fishermen tends to be high-resolution, temporally continuous, and place-based,
providing a complement to coarse-scale scientific assessments and monitoring programs. We find
a significant positive relationship between individuals’ diversification in fisheries and the scope of
their knowledge. Namely, fishermen who have more diversified fishing portfolios appear to have
a seemingly more holistic understanding of the marine environment and its dynamics. We
hypothesize that this is because of regular interactions with a broader range of components in the
system. This is of particular significance in the context of increasing specialization in Maine’s
commercial fishing fleet over the past several decades, which may lead to the erosion of local
ecological knowledge. Continuing to examine the effect of management strategies on knowledge
production is critical to understanding the role that local ecological knowledge can play in
informing management of complex and multi-scalar ecosystems.
Keywords: access, diversification, fisheries management, local ecological knowledge, network
analysis
Introduction
Local ecological knowledge (LEK) refers to a form of experiential information about the natural
environment that is accumulated by interacting with it on a regular basis (Berkes et al. 2000,
Murray et al. 2006) and that is often culturally transmitted from one generation to the next or
horizontally through socialization (Ruddle 1994). Recent LEK research has been largely
concerned with questions about how knowledge can inform management (Hanna 1998, Olsson
and Folke 2001, Acheson 2003, García-Quijano 2007), placing less emphasis on the inverse
relationship. Collectively, these studies support the view that marine resource users’ knowledge
can complement scientific assessments and monitoring programs by providing fine-scale
information that is ‘tuned’ to the particulars of specific places. We posit that greater attention to
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the process of knowledge production, as well as factors shaping the heterogeneous distribution of
knowledge, will prove useful in bridging LEK and other forms of science to inform management
practice.
In the case of fisheries, a range of factors influence how fishermen interact with the marine
environment, and therefore the information they acquire. These include length of fishing
experience (Pauly 1995), scale of operation (Crona 2006), gear type (Ames 2005), and fishing
portfolios (García-Quijano 2006, Garavito-Bermúdez et al. 2016, Stoll et al. 2016). Increasingly,
fishermen’s decisions are also influenced by management systems that limit access to specific
fisheries by creating fishing licenses in order to prevent overexploitation of stocks (Stoll et al.
2016). As natural resources around the world become increasingly managed, and these
management systems constrain the way fishermen interact with the marine environment,
understanding how these institutions affect LEK becomes increasingly important for setting
expectations for the kind of knowledge that LEK can contribute to management.
In this paper, we describe fishermen’s knowledge of the marine ecosystem in eastern Maine, a
region where fishermen have diverse fishing portfolios a long history of informing management
(Stoll et al. 2017), and examine the relationship between LEK and fishing access. We use a
network approach to explore heterogeneity in fishermen’s LEK. Specifically, we analyze cognitive
maps of the ecosystem structure and dynamics described by fishermen during in-depth, openended interviews. Cognitive maps are qualitative models of a system that are composed of
variables (nodes) and the causal relationships between those nodes (edges), and can be used to
produce graphical representations of knowledge about a system (i.e., networks). We examine the
breadth and distribution of knowledge held by fishermen across a relatively broad space and about
multiple commercially important species. In so doing, we are able to address questions about
patterns in individual LEK with special attention to the influence of management, which currently
constrains fishermen’s access to diversified portfolios, thereby limiting their capacity to contribute
their knowledge to management.
Methods
We conducted in-depth, semi-structured interviews with 17 commercial fishermen in 12 towns in
eastern Maine who have participated in a combined total of 18 fisheries. To understand the
relationship between fishing access and LEK, interviews were conducted with fishermen with
experience in nearly all of the commercially important fisheries in Maine, including the lobster,
elver, herring, softshell clam, groundfish, urchin, and scallop fisheries. Fishermen ranged in age
from 25 to 71 and participated in 1 to 9 fisheries, accounting for both past and present participation.
Interviews were guided by a series of open-ended questions about commercial fishing practices,
habitat dynamics, ecological and biophysical parameters affecting target species, food web
relationships, and environmental and socioeconomic change. Each interview was recorded,
transcribed, and coded inductively using the qualitative analysis software NVivo. We asked each
fisherman to identify all of the fisheries in which s/he has participated over the course of his or her
lifetime, then cross-referenced those lists with fisheries licensing data from the Maine Department
of Marine Resources to determine past and present participation for each individual following the
methods described by Stoll et al. (2017).
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We constructed cognitive maps for each individual fisherman based on the coded interview data
(Gray et al. 2012). These cognitive maps consist of multiple types of relationships between
ecological and biophysical components of the system (e.g. predation, habitat associations). We
used graph theory to analyze the structure of these cognitive maps based on four metrics (number
of nodes, number of edges, network density, and network complexity), allowing us to make
comparisons between individual knowledge (Özesmi and Özesmi 2004). To examine how
fishermen’s connections to marine resources shape LEK, we used Ordinary Least Squares
Regression testing to identify relationships between participation and the four network structural
metrics.
Results
Interviewees identified 229 unique biotic and abiotic components of the ecosystem (nodes) and
635 unique relationships between them (edges), discounting repeated edges (Fig. 1). Factors
affecting species abundance or distribution were the most common type of relationship (n = 245),
followed by those affecting species behavior (n = 249) and food web structure (n = 224). Drivers
of system health were the least common edge (n = 48), and were described in reference to only
about half of the discussed fisheries. Some relationships are defined by multiple edge types,
depending on the nature of the fishermen’s description. For example, cod eats lobster (food web)
and influences lobster behavior (species behavior).

Figure 1. Multigraph networks representing diverse types of relationships identified by fishermen
(purple = species abundance or distribution; blue = species behavior; green = system health; red =
food web). (A-D) Composite networks for each of the four primary types of local ecological
knowledge described by all fishermen. Edges and nodes weighted by the number of interviewees
that described each relationship. (E) Composite network for all types of ecological knowledge
described by all fishermen.
Ordinary Least Squares regression testing found a significant positive correlation (P < 0.01,
adjusted R2 = 0.381, df = 15) between the total number of fisheries in which a fisherman has
participated, past and present, and their individual network size (number of nodes and edges) and
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complexity, including all four edge types (Fig. 2). No significant relationship exists between length
of experience fishing and any network structural metrics. Each interviewee identified multiple new
relationships and components in the environment that had not been articulated by the other
fishermen, indicating that we did not reach saturation after 17 interviews.

Figure 2. Number of fisheries in which an individual participates (past and present) is a significant
predictor of individual network size.
Discussion
Fishermen are attentive to many ecological parameters that dictate where and when to find their
target species, including bottom type, water temperature, feeding interactions, seasonality, and
species movement or migration patterns. Their LEK encompasses information at varying scales,
from broad climatic dynamics and fish migration patterns to individual species feeding behavior
and observed changes in specific coves or on particular mud flats. Such knowledge also tends to
be inherently difficult to categorize because observations about one dynamic or ecosystem
interaction meld with others. Thus, physical processes are described in close association with
ecological processes, which are in turn linked to biological and socioeconomic processes. We can
see this multi-dimensional nature of fishermen’s LEK, for example, in the following description
of lobster migration patterns (Fig. 3):
When you have the deep sea jellyfish start chasing plankton up in May and June, water
columns are getting warmer. When that starts happening, lobsters start migrating north.
Another telltale water temperature indicator is when the migratory bird offspring cluster
up and start to swim around this island, the lobsters are generally right at the head of the
bay.
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Figure 3. Network depicting fisherman’s description of indicators of seasonal patterns in the
spatial distribution of lobster, and the relationship with spatial distribution of fishing effort,
including four types of relationships (purple = species abundance or distribution; blue = species
behavior; red = food web, black = socioeconomic).
While this rich and ‘entangled’ knowledge appears to be common among fishermen, the particulars
of fishermen’s knowledge of the marine ecosystem is not homogenous. Rather, we find that
knowledge differs among individuals (even among those who are virtually neighbors). The link
between knowledge and individual experience seems to be related, in part, to the components of
the environment with which fishermen interact on a regular basis, which depends on numerous
factors (personal circumstances, markets, ecosystem conditions). Moreover, fishermen who
participate in multiple fisheries interact with the environment more broadly than those who are
specialized, which allows them to develop a relatively holistic understanding of the ecosystem,
including the human dimensions. This multitude of interactions occurs because each fishery
involves specific gear, occurs in a particular season, or takes place in a different area. Livelihood
diversification therefore has significant implications for the distribution of knowledge.
In Maine, a changing policy environment that has increasingly restricted access to fisheries appears
to be affecting fishermen’s local ecological knowledge. In particular, the state legislature has
created a licensing system that has steadily limited the species that fishermen can target. While
decreasing diversification was not ever the intent of the system, fishermen’s access to state
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fisheries has declined over half during the last twenty-five years and today two-thirds of fishermen
hold only one license (Stoll et al. 2016, 2017). A changing federal fishery landscape, most notably
in the groundfish industry, has also played a role in declining access among Maine fishermen
(Brewer et al. 2017). These concerns are not unique to Maine. Increasingly, fisheries management
systems in other contexts have limited access and participation (Carothers 2011, Pinkerton and
Davis 2015), influencing the ways in which fishermen interact with various components of the
marine environment and in turn shaping the production of LEK.
Conclusion
Despite recognition of the relevance of LEK to management, limited attention has been given to
the role that management systems play in shaping LEK itself. We posit that greater attention to
this inverse relationship may help to explain important differences in LEK among fishermen,
which, in turn, ultimately influences the type of information that individuals contribute back to
management. Based on a set of in-depth, open-ended interviews with fishermen in Maine, we see
a significant relationship between fishermen’s ecological knowledge and the suite of fisheries that
they target. Specifically, those with more diversified fishing portfolios appear to have a more
comprehensive understanding of the ecosystem than those who are relatively specialized. While
further research is needed to understand the observed correlation, our results suggest that
management systems influence the production of LEK, which in turn has implications for the
utility of LEK in management.
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Abstract
Mexico is one of the top 20 fish producing nations. More than 500 species are caught (for human
consumption, animal feed or the aquarium trade), along the Pacific coast, the Gulf of Mexico and
the Caribbean. These diverse fisheries require strategies that maintain stocks, healthy ecosystems,
food security and prosperous coastal communities. Different management tools are defined by
Mexican law, development plans, regulations and management plans. These tools look to promote
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sustainable catches in the different species that are caught in the oceans, coasts, estuaries and
internal waterbodies. Tools are available that provide access rights (permits, concessions and
quotas); limit catches (closed seasons, minimum sizes); provide spatial and temporal restrictions
(refuge zones, zones with gear limitations, spatial management); and limit fishing gear (size and
number of hooks, mesh size, motor potency, use of exclusion devices etc.). This present work
identifies the management tools that are used for each fishery in Mexico. Selecting the correct tool
or combination of tools for a fishery is no simple task, it require significant information and
knowledge about the species, its biology, ecology and interaction with the fishery. Additionally,
to determine success, each tool must be evaluated to assure that it is meeting the needs of the
fishery.

Trade-off between artisanal fishing communities and marine protected areas as a strategy
for sustainability
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beatriz.mesquita@fundaj.gov.br
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Abstract
Marine Protected Areas (MPAs) are conservation tools as well as fisheries management, both of
them difficult goals to achieve simultaneously. It is important to make integrated assessments
aimed not only at investigating the ecological success of MPAs, but also the socio-ecological,
economic and cultural consequences. This study applied a methodology in order to measure the
effectiveness of an MPA in ensuring the sustainability of fishing communities. Based on 99
interviews with fishers and managers in two Brazilian fishing communities - one an MPA with
fisheries management tools defined, including a fishing exclusion zone, and the other without
specific fisheries management -, 54 indicators for the assessment of fisheries in economic, social,
institutional, ethical, technological and ecological dimensions were established and assessed. The
fishing systems were grouped and analyzed through an adapted multi-dimensional analysis
method. A canonical correlation analysis was also conducted in order to correlate the attributes of
those groupings. The results do not show significant differences between the analyzed
communities. The methodology can be applied even in cases where scientific data are scarce and
can provide important indicators to evaluate the implementation of MPAs, seeking not only the
traditional ecological success, but an integrated view of sustainable development.
Keywords: multidimensional, MPA, artisanal fishery, APACC, Brazil
Introduction
The sustainability and success of an MPA depend on both ecological and social factors (Christie
2004). Experiences are well evaluated in the Pacific (Cinner et al 2009), but in Brazil, more
specifically in the studied area, they aim at ecological aspects (Floeter et al 2006; Rezende and
Ferreira 2004; Vila Nova et al 2014), with little analysis in other fields of science (Estima et al
2010).
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It is necessary to evaluate issues related to the welfare of the territory users in a multidisciplinary
way. This study used an adapted multi-dimensional method (Lam and Pitcher 2012; Pitcher and
Preikshot 2001) to compare areas with and without territorial and management restrictions on the
sustainability of fisheries, under the assumption that the MPAs increase sustainability of fisheries.
Thus, two fishery communities, significant for the Pernambuco state (Brazil) and inserted in
MPAs, were analyzed: Tamandaré, an area with local management actions and Sirinhaém, an area
governed only by federal rules for fisheries management.
Methods
The survey was carried out in the fishing communities of Tamandaré and Barra de Sirinhaém,
Pernambuco, Brazil (Figure 1). The predominant economic activities are sugar cane monoculture,
tourism and fishery. Coral reefs and estuarine ecosystems are structuring factors of fisheries in the
region.
Tamandaré has a history of local fisheries management, where there is a federal fishery research
center, as well a set of three MPAs: Municipal Natural Park of Tamandaré Fort-PNMFT, created
in 2003, Guadalupe state MPA and the Costa dos Corais Federal MPA-APACC, both created in
1997. All of them protect the first experience in no-take area-ZPVM in Brazil, established in order
to conserve the reef biodiversity (400 ha).

Figure 1 – Location of Marine Protected Areas of Tamandaré and Sirinhaém (a and b). Location
of Pernambuco state in Brazil (c).
The modalities of fishery analyzed are based on the concept of Fishery Production System (FPS),
defined as an interdisciplinary combination model of social, technological, economic, ecological,
ethical and institutional dimensions.
A list of 54 attributes as ordinal variables was chosen to characterize the systems. The attributes
were classified according to the thematic dimensions. Each attribute was valued according to
information collected on site. Semi-structured interviews with 81 fishers and 18 managers and
direct observation were conducted from September 2013 to June 2015.
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The multidimensional scaling (MDS) technique was applied to the fishery systems in the six
dimensions: social, technological, economic, ecological, ethical and institutional. Two theoretical
systems were generated as a reference point: good-bom (higher scores) and bad-ruim (lower
scores).
Results
The systems feature a variety of characteristics, operating in different environments and capturing
diverse species (Table 1). The main particularity of these fishers is their multi-activity.
Respondents work in different fishing systems depending on the production, the market and vessel
availability. Moreover, they have other informal economic activities such as construction, small
trade and tourism, performed concurrently with fishing, a strategy to deal with its unpredictability.
Table 2 - Fishery systems (FSS) identified in Sirinhaém and Tamandaré and criteria for
classification. (S)=Sirinhaém; (T)=Tamandaré; AGU=Ballyhoo; ARR=Shrimp Trawl;
CAC=Gillnet; CAR=Crab; COV=Fish trap; LAG=Lobster; LIN=Line; MAR=Shellfish Collector;
PES=Estuarine fishing; JAN=Raft; MER=Spearfishing; SMB=Small boats; DMB=Deck
Motorboats; FFT=On foot; COS=Coastal sea; PLA=Platform; MUD=Mud; SLP=Slope.
FSS

Num Fleet
FSS
5 DMB

Gear

Sale

Seine

9 DMB

Seine

CAC
(S,T)

8 DMB

Gillnet

Middleman (S,T);
Guild (T)
Middleman (S,T);
Guild (T)
consumer (T)
Middleman (S,T);
Guild (T)
consumer (T)

CAR
(S,T)

5 SMB

COV (S)

2 DMB

tamping;
tanglenetting
Trap

LAG (S)

9 DMB

AGU
(S,T)
ARR
(S,T)

LIN
(S,T)
MAR
(S,T)
PES
(S,T)
JAN (T)
MER
(T)

Target Resource Environ
ment
Ballyhoo
PLA
Shrimp

MUD

Marine fishes

MFP/
MFL

Middleman (S,T);
Consumer (T)

Mangrove crabs

Estuary

Middleman (S)

Spotted goatfish/ PLA
snappers, others
Lobster
PLA

Trap, gillnet, Middleman (S)
diving
19 DMB Line
Middleman (S);
guild (S,T)
21 SMB/F Hand
Middleman (S,T);
FT
collection
Consumer (S,T)
5 RFT
Gillnet;
Middleman (S,T);
"camboa"
Consumer (T)
3 RFT
Line/gillnet Consumer (T)
12 RFT
Spearfishing Consumer (T)

Marine fishes

SLP

Oyster, clams,
mussels
Estuarine fishes

Estuary

Marine fishes
Reef fishes,
octopus, lobster

COS/PLA
COS/PLA

Estuary
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The multi-dimensional analysis was made for all dimensions and a theoretical sustainability
dimension that was constructed with two attributes that presents the best correlation indices in each
dimension (Figure 2). There was no statistical difference for Tamandaré and Sirinhaém. The social
attributes analysis highlights issues related to human rights, typical of developing countries
(Allison et al. 2012). Tamandaré differs from Sirinhaém regarding the line system (LIN) in terms
of older age, poorer social organization and social benefits.

Figure 2 - Two-dimensional diagrams of Sirinhaém and Tamandaré fishery systems according to the MDS analysis evaluation.

The centralized or dispersed landing distinguishes the two communities, explaining much of the
differences found regarding technology. Sirinhaém has a sheltered estuarine port, where fresh
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water, ice and other facilities are easily brought to the boat and repairs are made on site. In
Tamandaré, on the other hand, fishers land on the beach and need to carry all the necessary
materials, increasing the operational costs. For maintenance, the boats need to dock in a further
south location.
Artisanal fisheries are characterized by their low cost. Thus, economic patterns are identified in
the relationships that seek to distinguish the two analysed communities and should not be
considered as a standard to other regions. Spearfishing and lobster systems stand together because
of the higher income and production, as well as better market and ex-vessel prices. Together, also
with better income and production are the gillnet, trawling and trap systems, with no difference
between the communities. The estuarine and crab systems are the least economically profitable,
despite being independent regarding the ownership of the means of production and having low
gear cost.
On ethical dimension there is a group that brings together the most traditional systems, with fewer
changes in relation to consumption and activities alternative to fishery: estuarine fishing, gillnet,
crab and line. Another group shows less traditional systems, such as spearfishing and shrimp
trawling. The lobster stands out due to the issue of illegality, since there are several legal
mechanisms to control the activity, although they are not enforced at all.
Attributes like registration, social organization and fisheries management are responsible for
distinctions on the institutional dimension. In this situation are the systems that use motor boats
(more organized). Fishers’ guilds are unique in Brazilian fishers social organization. They are
institutions created by the Navy after the First World War for security and control of the coast,
assuming legal autonomy by the democratic 1988 National Constitution. They are currently
responsible for homologating fishery reports required to obtain professional registration and
subsidies. The crab system figures as an exception to most, because of the low involvement in
social organizations, professional registration and awareness.
Finally, lobster, trawling and trap can be considered less sustainable, mainly due to capturing
young individuals, to acting in vulnerable areas, to less autonomous labor relations, besides
technical aspects such as larger boats, centralized landing and high cost of fishing gear, which
require a greater investment in the activity. Spearfishing and crab are also less sustainable: the
former due to catching juvenile specimens and acting in highly vulnerable environment, being a
non traditional fishery; the latter is due to changes in the traditional way of arm-catching. On the
other hand, the collector and estuarine fishery group approaches the concept of good
sustainability due to low capital investment, family labor relations, low dependence on property
of the means of production, as well as being a selective activity. Clams harvesting (in collector
system) is the only activity in which production has increased in recent years due to the silting of
the estuary. The line and gillnet systems approach sustainability. Line takes place near the
continental slope, an environment considered less vulnerable, selective, with low incidence of
young individuals. The gillnet, despite being more distant from "good" in the results, can be
grouped with the line according to a cluster analysis held before the MDS. The traditionality and
continuity of effort and target species’ attributes are responsible for their situation.
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Discussion and Conclusion
In Brazil, few studies are directed to the sustainability of artisanal fisheries in its various
dimensions. These approaches can orientate policies near to the recent human rights advances
brought by the Guidelines approved in 2014 (Jentoft 2014).
The analyzed systems are artisanal and can be classified into three groups: estuarine fishery, which
has low social, economic and technological indicators; coastal fishery, with low cost systems, but
incidents on vulnerable ecosystems and threatened species; and the line, lobster, trap and gillnet
systems, which demand higher capital and technology, but can generate less income to the fisher.
This classification can be used for specific and regional policies, given the need for directing the
management that currently ranks fishers into artisanal or industrial, according especially to the
tonnage of the vessel. Moreover, the main feature of these fishers should also be considered: the
multi-activity. Respondents use different fishing gear depending on the season, the market and
availability of vessel. Also, they have other informal economic activities such as construction,
small businesses and tourism, held concurrently along with fishing and as a strategy to deal with
its unpredictability.
The analysis of sustainability of artisanal fisheries in the community located in the APACC
showed no significant difference to the community outside the area. Nevertheless, institutional
dimension presented better indexes in the APACC, still, they were not able to lead to changes in
other dimensions.
The exclusive fishery systems found in Tamandaré (as well as the absence of lobster and trap
fishing) are the result not only of local environmental characteristics, but also of the adaptive
capacity (Armitage et al. 2009; Berkes 2001) of artisanal fisheries. The multi-specificity and
conduction of other informal activities is important for the continuity of artisanal fishing and
should be considered in public policies.
Social success was not found in Tamandaré. This is what determines the ecological success in the
long run (Christie 2004), both primary determinants for the success or failure of an MPA. Future
surveys must understand the implementation process of the APACC and its relationship with local
communities (Chuenpagdee and Jentoft 2007; Diegues 2008), because ecological and social
resilience are interdependent (Adger 2000).
Finally, differences in power between the user’ community of fisheries and other activities that are
strengthened with the establishment of MPAs of sustainable use (Sharma and Rajagopalan 2013),
such as tourism in APACC, must be taken into account. Efforts are needed to diversify the APACC
management actions in order to avoid the socio-ecological trap effect (Cinner 2011; McClanahan
et al. 2006).
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Abstract
This study assessed the impacts of marine protected areas on the small-scale fishers’ fishing
income and volume of fish catch. Focus group discussions and key informant interviews were
conducted to supplement household survey data collected in March to June 2016 from 240 fishing
households in San Joaquin and 240 fishing households in Miagao, Iloilo. The 15 marine
sanctuaries (with three as pilot projects) in the limited shallow waters of 19 coastal barangays in
San Joaquin were established between 2009 and 2011 to protect, conserve, and rehabilitate the
marine resources. Results show that these objectives are being realized for the three pilot marine
sanctuaries. Seventy fishers living near the pilot marine sanctuaries in San Joaquin (treatment
group) and 240 fishers in Miagao (control group) were matched. The volume of fishers’ catch in
San Joaquin was significantly higher by 0.70 kg to 1.23 kg per fishing trip than catches of fishers
in Miagao (under the Nearest Neighbor Matching only). Meanwhile, the monthly fishing income
of fishers in San Joaquin was higher by about PhP200 to PhP495 but the increase was not
significant. The small scale fishers were poor and highly dependent on fishing. They were shifting
fishing grounds and targeting more the small pelagic fishes than the reef-associated species. The
MPA should be part of a larger scheme of fishery management that includes complementary tools
and techniques for habitat protection, conservation, and rehabilitation, especially when the
resource base is already degraded and the institutions are weak.
Keywords: marine protected area, small scale fishers, welfare, Southern Iloilo
Introduction
Earlier studies on marine protected areas (MPAs) in the country put too much emphasis on the
biological aspects and too little emphasis on the socioeconomic considerations (Christie 2004). In
recent years, however, socio-economic and human dimensions were incorporated in researches
that looked at factors influencing the success or failure of MPAs and their management
effectiveness and lessons learned (Pollnac 2001, Pollnac and Seara 2011, Webb et al. 2004, Beger
et al. 2007, Maypa et al. 2012, Weeks et al. 2010). Although there are studies elsewhere that assess
the economic impacts of marine protected areas, there still are a limited number of studies that
investigate the social and economic impacts of the MPA, particularly assessments of the impacts
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of MPA on fisheries income, which is vital information on evaluating the economic performance
of the marine reserve-based management in the country.
It is in this context that an analysis of the impact of MPAs on the socio-economic situation of the
fishing households was conducted. Specifically, the study focused on the impact of this
management intervention on the income of fishers using the case of MPAs in San Joaquin, Iloilo.
Specifically, the study compared the fishing income of fishers in an area with MPA (San Joaquin,
Iloilo), and of the fishers in an area with no MPA (Miagao, Iloilo). The aim is to contribute to the
understanding of the role of MPA in ecosystem and fisheries management, particularly of
relatively small- sized and isolated MPAs such as found in San Joaquin.
Methods
The two study sites are the adjacent municipalities of San Joaquin (treatment site) and Miagao
(control site) in southern Iloilo, Philippines. In a number of aspects, the two sites are almost similar,
such as a common fishing ground (Panay Gulf), the number of coastal barangays, the number of
households in the coastal barangays, and percentage of coastal households to total population.
The municipality of San Joaquin established 15 marine sanctuary sites located in waters under the
municipal jurisdiction in a span of three years starting with three (pilot MPAs) in 2009 (Municipal
Ordinance No. 7-2009) and 12 in 2011 (Municipal Ordinance No. 2011-004). The sanctuaries were
established to promote the conservation of marine resources and protect marine habitats and
aquatic resources from all forms of illegal fishing and other harmful activities, rehabilitate
degraded marine resources, and support the recovery of fish populations through the regulation of
fishing activities.
The household survey was conducted with randomly selected 240 fishing households in 19 coastal
villages in San Joaquin (treatment group) and 240 fishing households in 22 coastal villages in
Miagao (control group). Separate focus group discussions for men and women from fishing
households were conducted in two coastal barangays with the highest number of fishing
households in San Joaquin and Miagao. Key informant interviews included 47 interviews in San
Joaquin and 27 interviews in Miagao with the Fisheries Technician, Bantay Dagat (sea patrol)
chief, Coastal Resource Management focal person, village officials, representatives of fisherfolk
organization officials, MPA managers (for San Joaquin).
Propensity Score Matching (PSM) was used to assess the effects of MPAs on the welfare of the
fishers using fish catch (i.e., volume of catch per fishing trip) and fishing income (i.e., net profit;
revenue minus fixed and variable costs) as treatment variables. A well-designed and functioning
MPA can increase fishery yields. However, it is fishing income that informs on the economic
performance of the resource.
The data used for PSM came from the 70 fishers in San Joaquin (treatment group) who reside in
the barangays where the first three marine sanctuaries were established in 2009. This is to ensure
that enough time has elapsed since the establishment of the marine sanctuaries and biological
impacts, if there are, are already being generated. The 70 fishers in San Joaquin were matched with
240 fishers in Miagao (control group).
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The logit model was estimated with residence of fisher as the dependent variable (a binary variable
that assumes the value of 1 if the fisher resides near a marine protected area or a resident of San
Joaquin and 0 otherwise). Nine independent variables were used ranging from personal
characteristics of the fisher (age, educational attainment, age started fishing), to household
variables (household size, owns a flat screen tv), and fishing information (average distance of area
from the shoreline, fishing trips per month, if boat is motorized, and boat engine horsepower).
Results
The mean income of fishers from San Joaquin (PhP2,626) was slightly higher than the mean
income of fishers from Miagao (PhP2,591). Some fishers from both groups had suffered from
economic losses, on the other hand, others received maximum monthly income of about
PhP15,000 in San Joaquin and PhP22,000 in Miagao.
Meanwhile, the volume of catch per trip of the fishers in San Joaquin ranged between less than a
kilo to 22/kg or mean of about 5.96 kg. The fishers in Miagao, on the other hand, had a mean catch
volume of 5.57 kg, which was lower than in San Joaquin, reflecting more variable catch data in
Miagao.
After matching fishers in the treatment group and the control group, the effects of residing in MPA
area is to increase monthly fishing income by about PhP200 to PhP495 using one period of data.
In other words, the fishers living near the MPA or in San Joaquin area earned more than those
living in an area with no MPA. The t-values, however, are very low signifying these are not
significant changes. In terms of volume of catch per trip, the fishers in San Joaquin catch more
(ranging from 0.70 kg to 1.20 kg) per fishing trip compared to the fishers in Miagao. Of the four
matching methods only the Nearest Neighbour Matching showed a significant increase of 1.23 kg;
other matching methods showed lower t-values than 1.96, signifying these are not significant
changes.
Discussion
The improvement in resource base as observed by the study participants and supported by the
study of Espectato et al. (2017) did not translate to any significant improvement in fish catch and
consequently in fishing income based on the PSM results. Results show higher income for fishers
living near the pilot MPAs, however, this was not significantly higher than the income of fishers
in the control site (Miagao).
There are several possible explanations for the seemingly insignificant impact of the MPAs on fish
catch and fishing income. One is the type of gear used by fishers who participated in the study. In
both study sites, more than 80% used hook and line, a highly selective gear which often targets
small pelagic fishes. If the primary targets are small pelagic fish, then the existing marine
sanctuaries will have little influence on their distribution. The natural spatial distributions of small
pelagic fish whose habitats extend to open water are well outside the distribution of the MPAs.
Secondly, the MPAs are located near-shore and subjected daily to stresses and pressures from
human activities. Near half of the population in San Joaquin are found in the coastal barangays.
The larger the population, the more difficult for community members to cooperate in MPA-related
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activities (Pollnac and Seara 2011). This is especially true when most members of the population
are highly dependent on fishing, which is the case of most of the study participants.
A third factor is the small size of the core zone of each 15 individual MPAs (0.02 km2) relative to
the size of natural habitat of small pelagic fish that extend to open waters. When the size and design
of MPAs do not match the habitat of the targeted species, then the MPA may fail to deliver what
is expected (Agardy et al. 2011). The total size of the core zone of 15 MPAs is 0.09% of the
territorial waters of San Joaquin. When buffer zone is added to the core zone, then the total size of
the 15 MPAs is 0.44% of the territorial waters.
A fourth factor is the quality or level of community participation in MPA management which
needs improvement. Community participation during the establishment of the MPAs was mainly
in their attendance in consultation meetings. As reported, community consultation came after the
idea of MPA establishment was conceived at the municipal level and only because it was a
requirement for the application for CRM grant from the DENR. During the FGD, participants
related that these meetings were more on informing the people of the establishment of the MPA
and the benefits to be derived.
Fifth, as of February 2016, only three management boards were active, while the management of
the 12 other MPAs is weak and needs much improvement.
Sixth, the key threats to the fishery resources, such as illegal fishing and resource use conflicts,
remain. The problem of commercial fishing vessels (purse seines and ringnets) using efficient
gears and superlights encroaching in the municipal waters persists according to key informants
and FGD participants. This is in clear violation of the law (RA 8550), which reserves the municipal
waters (15 kms from the shoreline) for the municipal or artisanal fishers.
Lastly, beach seine using fine-meshed net is allowed to operate from the shore in October until 15
of March and beyond this period, when using the legal size mesh nets (Municipal Ordinance No.
03, s. 2002, Section 20-A-7). Beach seine is allowed for fish species that are small but mature.
However, the catch also includes the juveniles of other fishes.
Conclusion
MPAs should not be taken as a singular fishery management tool, especially when the resource
base is degraded, the institutions are weak, and where there are policies that may have perverse
impacts on the use of the fishery resource. Fishery and coastal resource management should
consider policies and actions that will be supportive of MPA establishment. A set of
complementary actions to increase protection and monitoring of the use of the fishery resource
should be in place to support activities for habitat protection, conservation, and rehabilitation.
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Abstract
Small-scale fishing communities in Northwest Mexico are organized in a variety of ways, ranging
from highly-structured cooperatives to groups of independent actors who share common fishing
grounds. Using geospatial and landings data from different communities in Baja California, we
will present lessons learned and preliminary results from our work exploring how cooperative
behavior and infrastructure (or lack thereof) underlie fishing outcomes. We achieved this using
Empirical Dynamic Modelling (“EDM”), a non-linear method used to identify the “equation-free”
190

mechanisms operating in systems. We analyzed the relationship between fishermen’s
“cooperativeness” and organization on fishing outcomes such as average earnings and hours spent
at sea. Ultimately, we plan to use the results of this analysis to develop financial and environmental
risk assessments.

Small-scale fisheries of the south of Campeche, Mexico. Identification of management units
through the metiers approach
Flores-Hernández, Domingo, Instituto EPOMEX. Universidad Autónoma de Campeche.
Campeche, México, doflores@uacam.mx
Julia Ramos-Miranda, Instituto EPOMEX. Universidad Autónoma de Campeche. Campeche,
México, julramos@uacam.mx
Silvia Salas, Centro de Investigación y de Estudios Avanzados del Instituto Politécnico Nacional.
Mérida, Yucatán, México, ssalas@cinvestav.mx
Vanessa Alatorre-Ramírez, Instituto EPOMEX. Universidad Autónoma de Campeche.
Campeche, México, assenvalatorre@yahoo.com.mx
Francisco Gómez-Criollo, Instituto EPOMEX. Universidad Autónoma de Campeche. Campeche,
México, fcocriollo@hotmail.com
Edgar Torres, Unidad Multidisciplinaria de Docencia e Investigación, Facultad de Ciencias,
Universidad Nacional Autónoma de México, Sisal, Yucatán, México, edgar.torres@gmail.com
Misael-Sosa Ávila, Instituto EPOMEX. Universidad Autónoma de Campeche. Campeche,
México, al041721@uacam.mx
Abstract
Like in other cases around the world, small-scale fisheries in Campeche, Mexico are facing
problems widespread expansion of fishing activities responding to an increasing demand for
seafood. Limited knowledge about the characteristics of the fisheries and the way they operate
became a constraint for improvements in management actions. We contend that in mixed fisheries
like small-scale fisheries in Campeche, the identification of management units (MU) can help to
improve management response. We aimed to identify the MU of small-scale fisheries in Campeche
by analyzing information of two contrasting fishing communities (number of boats and access to
fishing grounds) through the "metier" approach. We used official records that include monthly
catches and we also gather information about the fishing trips (species targeted, fishing gears,
fishing season, travel costs) through interviews of fishermen at their arrival at the deck. We used
multivariate analysis (Cluster analysis and Principal component analysis) to identify the target
species and its association with the fishing gears and methods to identify métiers. Our results
showed four possible MU based on these factors: the selection of fishing zones near the coast
(shallow areas or deep areas), the mesh size of fishing gears and the catches volume. The
management based in MU or metiers could provide a more detailed knowledge of fishing artisanal
activities. These approaches should enhance the conservation of environment and fishing
resources, fishers' wellbeing, and fisheries profitability.
Keywords: Small-scale fisheries, Campeche, management units, metiers
Introduction
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Artisanal fishing boats in Mexico represent 97% of the marine fishing fleet. These fisheries cover
approximately 70% of the continental shelf, which represents 10% of the exclusive economic zone
(EEZ) and is scattered along both coastal regions: The Pacific Ocean and the Gulf of Mexico and
the Caribbean (Fernández et al., 2010). This region plays an important role in terms of capture
value and employment generation. According to CONAPESCA (2013), there are 27,930 small
artisanal boats or lanchas in the Gulf of Mexico and the Caribbean; they are scattered along the
coast in the states of Tamaulipas (3029), Veracruz (11,549), Tabasco (6,279), Campeche (3,776),
Yucatán (2,564), and Quintana Roo (733).
In the state of Campeche there are 13 main artisanal fishing communities (Fig. 1) with a fishers
population of 6,918 officially registered; existing a similar population of fishers non-registered or
called illegals.
The most highly searched resources by the fishing artisanal fleet are the octopus (Octopus maya),
the sea bob shrimp (Xiphopenaeus kroyeri). Also, fish species resources are the atlantic spanish
mackerel (Scomberomorus mculatus), the king mackerel (S. cavalla), the grey snapper (Lutjanus
griseus), the lane snapper (L. synagris), the snook (Centropomus undecimalis), the florida
pompano (Trachinotus carolinus), the Jacks (Caranx crysos and Caranx hippos); other fish species
highly preferred are some elasmobranchs like the dogfish (Rhizoprionodon terraenovae), the shark
(Carcharhinus leucas), and the rays (Hypanus americanus and Aetobatus narinari). Finally, the
blue crab (Callinectes sapidus).
Of the 13 fishing communities of Campeche, Champoton and Ciudad del Carmen are of the most
important due to the production volume; these communities contribute annually to the entire state
10,974t and 12,339t, respectively for a total yield of 53,375t (CONAPESCA, 2013). For this
reason, this work focuses on the analysis of these two ports. Currently the identification of fishing
tactics or metiers through different methodologies has become important in the study of mixed
fisheries, as it is essential to understand the spatio-temporal patterns of fishing effort allocation
and the response of fishermen to management, and to improve the design of data collection to
achieve a better estimate of production by species Katsanevakis et al. (2010).
In addition, the definition of homogeneous groups with similar fishing operations and/or fishing
vessels is intended to characterize global fishing activity in useful categories (Deporte et al., 2012).
In this context, this study aims to analyze the fishing profiles to define the metiers, understood as
fishing management units useful for resource management, on the southern coast of the Campeche
state.
Methods
Data collection. Information about boats characteristics, number of boats, outboard engine number,
gears, species fishing permits, catch by resources, number of fishers and fishing cooperatives was
obtained from the CONAPESCA (National Commission of Fishing and Aquaculture). Also,
monthly interviews to the fishers during landings were carried out from June 2017 to May 2018;
this is the aim of gather information about fishing operations, travel duration, fishing gears and
zones, catches by species, crew size, travel cost, profits.
In addition, in order to define which species are captured as a priority, the database about landings
was analyzed and an index of fishing importance IIPC was calculated (Ojeda and Ramírez, 2012).
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This integrates the contribution in a percentage of each species to the total catch, in value and
frequency of appearance (IIPC =% C +% V +% F), where C is the catch, V is the monetary value
and F is the frequency of occurrence in the catches. After, species were ordered on a growing scale
and only were considered species which IIPC>30% to Champoton, and IIPC>10% for Ciudad del
Carmen.
Finally, to define the metiers, a principal components analysis (PCA) was performed to define
associations of homogenous groups of trips and characterize them taking into account target
species, fishing area, fishing gear and period of the year and characteristics of the fishing boats.

Fig. 1. Fishing ports or landing sites, Campeche State in Mexico.
Results
A total of 130 interviews were carried out: 73 in Ciudad del Carmen, and 57 in Champoton. Also,
a total of 750 landings between the two ports, corresponding to 170 registers to Champoton and
589 registers to Ciudad del Carmen.
The status of the fishermen interviewed in Champoton is shown in Figure 2. It can be seen that
most of the fishermen interviewed are free fishermen or work for permit holders (Permisionarios).
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Figure 2. Percentage distribution of fishermen's working status in Ciudad del Carmen (left) and
Champoton (right).
On table 1, we show some results of interviews about fishers' perception on the possible changes
in abundance and length of fishing resources; it is noticeable that in Ciudad del Carmen, 89% of
the fishermen indicated that there is a decrease in abundance; and 36% indicated that resources
become smaller. Other resources indicated as decreasing in abundance are snook and shrimp.
Related to the body length, those that have declined in size are also the snook, shrimp, white
shrimp, and shark.
In Champoton, 87% of interviewed indicated that all species have decreased in abundance; among
the most of coincidence: snapper (16%), octopus (13%), mackerels (11%) and snook (9%). All
these species are the targeted of many fishermen. Regarding the perception of changes in the size
of the resources, 54% of the fishermen indicated that all species are decreasing (table 1).
Table 1. Fishers’ perception (%) about resources change in abundance and length, from Champoton and Ciudad del
Carmen. All changes indicated decreasing tendencies.

Champoton
Resources

Ciudad del Carmen

Abundance (%)

Length (%)

General

87

54

Snook

9

15

Dogfish

4

Red snapper

Resources

Abundance (%)

Length (%)

General

89

36

White shrimp

3

12

15

Sea bob

9

11

4

20

Snook

19

14

Octopus

15

17

Shark

3

12

Spanish atlantic
mackarel
Silver seatroute

11

20

Dogfish

6

11

2

13

Red snapper

2

11

Spotted
weakfish

2

13

Shrimp

21

14
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Snapper

17

15

Grouper

2

13

Sea cucumber

2

13

Jack

2

15

Lane snapper

2

15

Shrimp

15

Pompano

13

Mugil

13

Yellow sea chub

13

Blue crab

13

Cat fish

13

White grunt

15

Spanish atlantic
mackerel
Blue crab

4

11

8

11

The ACP, associated four groups (A to D), which are defined mainly by the depth and the fishing
port (Fig.3). The first two axes showed 77% of the variance explained. The first axe separated the
species that are caught at depths from 1 to 14 m, in the Champoton port, with gillnets of 3 to 3.5"
mesh size (group A). The second axe separated those most important species in terms of capture
(group B); group C is associated to species that are captured with small meshes size (3/4"), and
trawl nets; and group D, involved species caught at greater depths (until 30 m) from the port of
Champoton. These results could be enhanced using catch zones by species and by months to refine
or confirmed the results as suggested by Biseau and Gondeaux (1988); and Laurec et al. (1991).

Biplot (axes F1 and F2: 77.06 %)
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Figure 3. Principal Component Analysis obtained for determined the unit management “metiers”
(A to B).
Discussion and Conclusion
The metiers obtained are associated with several species that are catched in the same area at the
same time by different fishing gears, which means that the spatial-temporal programming of
several species could be similar; for example, many of the species recorded in both ports are caught
by gillnets with mesh size between 3.0 and 3.5", although at different depths in Champoton and
Cd. del Carmen. In addition, in both ports, the use of large gill nets (7 to 9.5 " mesh size) to catch
snook, also allows catching other species like yellow sea chub, dogfish, and florida pompano. The
management units or metiers, could be defined under this scheme, taking into consideration also
that the fact of closer fishing zone as for fishers from Champoton or those from Ciudad del
Carmen), obeys a scheme of knowledge of fishing sites, economic support and fleet techniques
(Biseau y Gondeaux, 1988; Laurec et al., 1991). These fishing management units could be used
associated with index management searching for environmental and resources conservation,
fishers' wellbeing, and economic profitability. The management of fisheries resources in
Campeche must consider a scheme in which the political, social, biological and economic factors
are compatible with this type of multispecies fisheries.
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Abstract
In 2007, seashore seaweed gatherers on foot in Brittany obtained a legal recognition which granted
them legal status (access to social security and all other social rights). This recognition ended
illegal harvesting and opens new perspectives to seashore seaweed gatherers. Since, they build
their own organization (union), initiate discussions on resources management, on the allocation of
harvesting licenses but also about the improvement of their legal status and recognition. But they
never become full members of the Regional Fisheries (fishers organization) as they were not
included in the fisheries law (2010). Their recognition was strength through the data collection of
catches. All gatherers in possession of harvesting license must declare their monthly production,
specie by specie, as well as their harvesting areas to the fisheries administration. This decision was
a result of a common agreement reached between gatherers, scientists, processing industry and
local fisheries administration. However, national Fisheries law should be modified in a way to give
full access to these harvesters to the regional fisheries committee only organization allowed by
law to manage fisheries. Through semi-structure interviews we will try to identify and present the
main stakeholders part of the social and economic system but also establish a typology of seaweed
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harvesters’ enterprises. Understand the interactions between the different actors beyond to the
governance system will help to improve the decision-making system.
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Abstract
The shrimp trawl fisheries are highly efficient at catching the target species. It is also an unselective
gear that commonly catches unwanted organisms. The present study aims to describe the
composition of ichthyofauna caught by the shrimp trawling in Pernambuco. Sampling was carried
out monthly between August 2011 and July 2012. The composition of the fish community was
described using relative abundance, in number (%N) and weight (%W), diversity indices and
nMDS ordination. The monthly fish catch rate was evaluated by the Capture-Per-Unit-of-Area
(CPUA) and compared to the shrimp rate. A total of 9,723 fish were captured, distributed in 17
families, 38 genera and 51 species. Shrimps dominated the catch all year round while sciaenids
dominated the bycatch. The proportion target species: bycatch in weight was of 1:0.39. Although
univariate community indicators (S, D, H’) remained stable along the year, multivariate analysis
unveiled a seasonal succession of species dominance following the rainfall annual cycle. The high
overlap of the catches rates between shrimp and sciaenids is mainly because shrimps are important
prey items for sciaenids feeding. The bycatch observed in Pernambuco was lower than in other
regions around the world and in Brazil. Sirinhaém bycatch is often used by the local community
as additional source of food and income. Nevertheless, incidental catch may change drastically the
ecosystem functioning by removing key species mainly juveniles. A recent international initiative
coordinated by the FAO was set up in Brazil to reduce bycatch in the artisanal trawling activities
by using bycatch reduction devices (BRD).

An ecosystem approach to promote the integration and coexistence of fisheries within
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Abstract
In recognition of the increasingly diverse and extended demands for water from irrigation systems
there is a need to introduce ideas on holistic landscapes and multiple-user types, to conventional
thinking on irrigation management. The integration of fish production, (capture fisheries &amp;
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aquaculture) into irrigation systems has yet to be fully realised and in many cases, opportunities
that could significantly increase local economies, food security, household incomes and livelihood
diversity are being ignored. To examine the potential of fisheries in irrigation systems, the concept
of the Extended Command Area (ECA) is used. Many elements of an irrigation system, from
upstream dam storage to downstream drainage areas, offer opportunities for increasing fish
production. Many of these opportunities may be realized at no or little additional cost to the main
irrigated crops. A key concept for sustaining inland capture fisheries is ‘connectivity’ and
Improving this within an ECA can restore elements of ecological services that may have been
compromised or degraded through irrigation structures, water management or infrastructure
development, such as roads. Within a broader application of the ECA concept, aquaculture
productivity, whilst not dependent upon connectivity to the same degree as capture fisheries, can
be integrated best through treating fish as a crop requiring irrigation services, much as any field
crop does. A proposed integration process for integration fish into irrigation systems, links the
development of the EAF management planning process for fisheries, with irrigation system
management &amp; operation, and is given the acronym EAFm-i. Key parts of this linkage is the
assessment of water resources in the ECA for fisheries potential, and the quantification of water
service delivery for fisheries.
Adaptations to change: Lessons from Coastal Vedda indigenous fisher communities in
Eastern Sri Lanka
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Abstract
The “Coastal Vedda” indigenous population in Sri Lanka is undergoing rapid social-ecological
change. This paper examines how Coastal Vedda fishers in Eastern Sri Lanka experience and
respond to change. We studied the Kunchankatkulam Coastal Vedda community located in
Vakarai, Eastern Sri Lanka. The Sri Lankan ethnic war (1983-2009), devastation from the tsunami
(2004) and climate change impacts are key sources of change in the Coastal Vedda. Specific
changes are: continued disturbances to livelihood activities during the war; an increase in the
number of human-elephant conflicts during the post-war period; an increase in the unpredictable
nature of weather patterns; climate extremes such as floods and droughts; policies against the use
of hunting weapons; and the loss of traditional knowledge. Presently, the key livelihood activity
and main protein source for Coastal Veddas is fish grown in the village tank (reservoir). The
Coastal Vedda respond and adapt to changes in various ways. First, households have moved from
lowland traditional housing (made of palm leaves) to elevated cement housing so they can
withstand climate extremes such as floods. Second, livelihood diversification exists in non-fishery
activities such as rice farming, dairy farming, daily labour for beach seine fishing, home gardening
and firewood selling. Third, community members work with government institutions and nongovernmental organizations through community organizations (Sangam) for tank aquaculture
management and development. Finally, insurance is used as an aspect of fisheries and aquaculture
management. Continuous learning and adaptation is the necessary pathway to sustainability of
Coastal Vedda fishers.
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Abstract
The Portuguese small-scale fleet (SSF) comprises around 6,000 vessels with an overall length
lower than 9m. This fleet is spread along the entire coast and corresponds to more than 80% of the
Portuguese fishing fleet. The SSF exploits a large number of resources, involving a combination
of gears and target species that vary between areas and seasons throughout the year. Despite the
cultural, social, economic and environmental importance of small-scale fisheries, for most of them
the information available is scarce and scattered in time. Indeed, information about which fishing
areas and gears are used or about the spatial and temporal distribution of the fishing effort is still
lacking, which hampers the management of small-scale fisheries. Therefore, SSF is considered a
“ghost fleet”! So, the main question is “How to make the SSF visible?” In the present paper, we
will show how Information and Communication Technology (ICT) can play a significant role in
acquiring such data, through the use of active GPS/GPRS trackers. We have used this type of
devices in several small-scale fisheries and our results showed that: i) from the vessel position and
speed recorded in a number of consecutive position reports, it is possible to draw conclusions about
the vessel activities (steaming and gear operation); ii) the pattern of positions allows to conclude
the type of gear used and its characteristics (e.g. nº of traps); and iii) the use of tracking devices
has proven accurate and can be used on all small-scale vessels and in many different fisheries.

Considerations for the future of small-scale fisheries in South Africa
Ginindza, Joseph, Institute for Poverty, Land and Agrarian Studies, South Africa,
ginindzaj@gmail.com
Moenieba Isaacs, Institute for Poverty, Land and Agrarian Studies, misaacs@plaas.org.za
Abstract
Small-scale fishing plays a significant role in coastal communities and support food and nutrition
security, and livelihoods. The small-scale fishing sector has been historically sidelined, excluded,
deprived investment opportunities, and exploited by established fishing operations. The resultant
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has been poverty, inequality, unemployment and other socio-economic challenges. The South
African government is implementing the small-scale fisheries policy (SSFP) that aims to redress
the injustices of the past, create jobs, and reduce poverty and inequality. The initial phases of the
implementation happens at the time when there are already established norms and ownership of
the fishing industry, particularly a view that seeks to maintain or protect the status quo. At the
same time the inshore resources key to the livelihoods of small-scale fishers are either overutilized, overfished, formed part of the illegal trade (abalone and west coast rock lobster) adds to
the complexity of the implementation of SSFP. The future and potential contribution of smallscale fishing on sustainable resources, livelihoods, and food security depend on participatory
transdisciplinary approaches that consider the complexity, diversity and dynamic processes of the
natural, social, political, and governance systems. To achieve this, our empirical work will be
situated in the transdisciplinary perspectives of multiple existing and new social actors in the
small-scale sector through in-depth interviews with representatives of small-scale fisher
associations, natural and social scientists, government officials and two non-governmental
organisations. Our empirical work will specifically focus on the capacity development needs of
local community-based organisations, inshore resources, resource allocations, community value
chains and markets.

The emergence of self-governance within Northern Peru SSF communities and implications
for future regulation
Giordano, Christopher, Nature and Culture International, Peru,
christopher.johnson.giordano@gmail.com
Monica del Carmen Alzamora Torres
Nature and Culture International, Peru; National University of Frontier
Abstract
This paper reports the results of a series of workshops and interviews which identified biophysical,
political, and social drivers that led to fishers’ empowerment in a set of communities within the
region of Piura, Peru. The coastal region of Piura is important for environmental and social reasons.
It is estimated to contain 70% of Peru’s marine biodiversity, provided nearly a third of national
marine capture since the turn of the millennium, provides 50-60% of capture consumed in-country,
and has the highest concentration of artisanal fishing for the entire Peruvian coast with 30% of
fishermen, 33% of artisanal boat owners, and 35% of the artisanal fleet (PRODUCE, 2013;
CENPAR, 2012; Hooker, 2009). Additionally, it has a rich maritime cultural history dating back
over 7,000 years (Rostworowski, 2005). Political changes and economic development within
recent decades, as well as environmental stressors, led to the emergence of self-governance in
small scale and artisanal fishing communities within what was otherwise a de facto regime of open
access. Our comparison of the socioecological systems of six coastal communities points to vested
interest, strong leadership, environmental knowledge, weak enforcement of regulations, and a
resource crisis as the impetus for the shift in governance. However, despite the change, legitimacy
of the fishers’ power remains in question, and requires recognition by the state and further
decentralization of regulatory power structures for its continued existence.
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Managing at Maximum Sustainable Yield may not ensure economic well-being for smallscale fishers
Giron-Nava, Alfredo, Scripps Institution of Oceanography, USA, jgironna@ucsd.edu
Andrew F. Johnson, Scripps Institution of Oceanography, afjohnson@ucsd.edu
Andres M. Cisneros-Montemayor, Institute for the Oceans and Fisheries - The University of
British Columbia, a.cisneros@oceans.ubc.ca
Octavio Aburto-Oropeza, Scripps Institution of Oceanography, maburto@ucsd.edu
Abstract
Maximum Sustainable Yield (MSY) is perhaps the most common management target for fisheries,
particularly across the developing world. Although achieving MSY may ensure the long-term
sustainability of fish populations, we ask whether it can provide economic security for regions
with many fishers and limited alternative income sources. Here we use 16 years of daily landing
records from 11 subregions in Mexico to estimate potential catches and revenues per capita if fish
stocks were exploited at MSY. We then compare estimated revenues per capita against national
poverty line incomes. Our results show that even if MSY is reached in artisanal fisheries, the
overcapacity of fleets in the Gulf of California threatens the economic well-being of fishers and
their families, pushing revenues per capita below poverty levels. Moreover, increasing numbers of
fishers, decreasing total landings, and concurrent power and access dynamics will likely further
jeopardize the situation as revenues per capita continue to decline. This transdisciplinary approach
demonstrates the importance of equally weighing human livelihood and environmental
conservation objectives when managing for the long-term sustainable use of natural resources.

Indigenous artisanal fisheries in Nicaragua: Governance and autonomy
Gonzalez, Miguel, York University, Canada, migon@yorku.ca
Abstract
In this paper I describe recent changes in the social and economic conditions that are relevant to
the social status and development of artisanal fisheries on the Nicaraguan Caribbean autonomous
regions. I examine these in relation to current governance challenges faced by Indigenous and
Afro-descendant peoples, especially to those that live in coastal communities and areas adjacent
to inland waters, for whom fisheries is a critical component of their livelihoods. A rapid flow and
uncontrolled immigration of non-indigenous campesino settlers, the titling of large swaths of land
under a collective property regime, and the weakening of traditional forms of authority in the light
of competing governance structures, are all factors that in combination produce a scenario where
conflict is frequent, while negotiation - when occurs – it often expresses historical injustice and
power differences between the state, private agents, and indigenous peoples. Theoretically, my
presentation seeks to contribute to transdisciplinary dialogues on governance of small-scale
fisheries, indigenous tenure rights to terrestrial and sea resources and international law.

How to systemize and complement local knowledge with scientific knowledge for decision
making in small-scale fisheries: A case study of the Gulf of California, Mexico
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Gonzalez Cuellar, Ollin, Sociedad de Historia Natural Niparajá, A.C., Mexico,
ogonzalez@niparaja.org
Abstract
Most small-scale fisheries (SSF) worldwide are data poor or lack of data. This can restrict the
comprehension of the state of fishing resources and lead to inappropriate management decisions.
For SSF local knowledge is very valuable and a basis for scientific analysis because it can provide
data, understanding of the fishery dynamics, help interpretation and give feedback of results. To
incorporate fishing community’s local knowledge into data analysis and decision making, as a
starting point it is important to find mechanisms to systemize the information. As an example, in
the San Cosme to Punta Coyote Marine Corridor (SCPCC) in the Gulf of California (Mexico), two
monitoring programs were developed, where community members participate to gather
information about a multi-species fin fishery and a Fisheries Refugia (FR) network. The Fishery
Monitoring Program collects data of size, length and weight of important species, fishing sites,
fishing gear and catch in a monthly basis. On the other hand, the Underwater Marine Monitoring
Program, gathers data of the fish community, commercial species and the habitat. The design of
both programs incorporates local knowledge and scientific approaches. Fisherman provided
important information such as the identification of the main commercial species of the fishery and
helped define relevant monitoring sites for the assessment of the FR. On the other side, scientific
expertise provided the methods to systematize data gathering. This transdisciplinary effort has
generated basis for decision making of the FR network and pretends to help in the design of the
management strategies in the (SCPCC).

Using seasonal calendars to understand expectations and livelihood structures
Grantham, Ruby, ARC Centre James Cook University, Australia, ruby.grantham@my.jcu.edu.au
David Mills, World Fish, ARC Centre James Cook University
Graeme Cumming, World Fish, ARC Centre James Cook University
Alexander Tilley, World Fish, ARC Centre James Cook University
Mario Pereira, World Fish, ARC Centre James Cook University
Abstract
A majority of the world’s population practice diversified livelihood strategies. However, the
tendency of research and statistics to focus on primary occupation has led to an oversimplified
perspective of livelihoods. The resilience and vulnerability literature stress the need for a more
complex understanding of livelihoods and the mechanisms through which individuals and
households maximise returns and spread risk. In this research we examine how activities are
temporally arranged within diversified livelihood strategies and the potential to use seasonal
calendars to assess livelihood structures. The research was carried out in two coastal communities
on the Island of Atauro, Timor-Leste. Seasonal calendars were used to collect information on the
temporal relationship between livelihood activities and weather and environmental conditions. In
both communities, livelihoods were predominantly dependent on a combination of small-scale
fishing and farming, but localised seasons created different livelihood structures and associated
variability in food and income. We discuss the potential benefits of accounting for livelihood
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structures to conservation and development. We also highlight that seasonal calendars rely on
resource user expectations underpinned by local ecological knowledge. We therefore argue that,
in the context of a changing climate, seasonal calendars should be implemented and interpreted
with caution but if framed correctly, understanding resource user expectations could contribute
vulnerability and resilience research.

Ten years of freshwater fisheries governance reform in Ayeyarwaddy Region, Myanmar
Gregory, R. G., Pyoe Pin Institute, Myanmar, rickgregory1@gmail.com
Aung Kyaw Thein, Pyoe Pin Institute, Myanmar, kyawkyaw007@gmail.com
Yin Nyein, Network Activities Group, Myanmar, helloyinnyein@gmail.com
Aung Aung Naing, Pyoe Pin Institute, Myanmar, eurakaan007@gmail.com
Abstract
In May 2008, Cyclone Nargis devastated Myanmar’s Ayeyarwaddy Delta, killing 140,000 people,
destroying countless livelihoods and causing enormous infrastructure damage. Fishing
communities were hit particularly hard by the disaster. In response, a tri-partite collaboration
between the Myanmar Government, United Nations & ASEAN, coordinated a successful recovery
effort that rebuilt communities and livelihoods throughout the Delta. Through this collaboration,
relations between the Myanmar Government and donor countries improved steadily leading to the
eventual lifting of international sanctions and subsequent democratic reforms. Civil society
organisations and NGOs proliferated during this transition period. At the same time, Myanmar’s
increased exposure to international fisheries norms has ushered in a number of fisheries policy
changes. Following decentralisation of freshwater fisheries governance in 2008, Ayeyarwaddy
Region passed a fishery law that recognized some rights of small-scale fishers, who had been
largely overlooked in previous national fisheries legislation. After several years of lobbying by
local and international organisations and courageous leadership by senior Regional Government
officers, Ayeyarwaddy Region implemented pro small-scale fisher policies and on 4th April 2018
enacted a new Freshwater Fishery Law, creating a legal basis for community fisheries
organisations, supporting a policy change that allocates lower value leasehold fisheries to
community organisations. The ten-year period since the Nargis Cyclone disaster provides insight
into how fisheries policies can be influenced by significant natural and political events and how
NGOs can play a significant role in ensuring that new government legislation protects and
enhances the livelihoods of small-scale fishers.
Keywords: Myanmar, Ayeyarwaddy, Fisheries, Governance, NGO
Introduction
Myanmar is one of the poorest countries in the world, ranked 145 out of 188 countries in UNDP’s
Human Development Index for 2015. Nationally, close to 70 percent of the total population of
60.6 million people depend on agriculture or fisheries as their major source of livelihood. The
fisheries sector in Myanmar plays a crucial role in shaping the national economy, as well as
providing livelihoods and food security to an estimated 2.6 million people (FAO 2006).
Ayeyarwaddy Region is an important agricultural and fisheries area. The Delta region is rich in
terms of its biodiversity and fisheries productivity, which supports hundreds of thousands of smallscale fishing and casual labouring households.
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Despite the abundant natural resources, the prevalence of poverty remains high and as the most
populated region of the country, the Delta has a high number of people living in poverty. For the
many households without access to land for crop production, small-scale fishing and casual labour
for commercial fisheries and agriculture producers are still crucial coping strategies. Conflict
between fisher groups and between fishers and farmer groups was common, particularly in respect
of water and embankment management. Irregular seasonal employment in agriculture and
commercial fisheries meant that many landless households suffer from poor domestic cash flow
and debt. Several studies have drawn attention to the deteriorating conditions for small-scale
fishing families, who have faced persistent declines in fish catch over the past several years. (LIFT
2014)
One reason for the poor situation of small-scale fishers is the restricted access to productive fishing
grounds. Since the British colonial period, the most productive fishing grounds have been
auctioned off to businessmen, (Innthargyi) leaving small-scale fishers with reduced access to
fishing grounds and increased competition from other fishers (Khin 1948, Reeves et al. 1999).
Where small-scale fishers were allowed to fish in leasehold or tender fishing areas they often had
to pay informal and inflated ‘license fees’. Through tied credit and a succession of sub-tenders,
inflated fishery access costs were passed down to the small-scale fisher to cover, decreasing their
incomes and increasing their debt levels.
Cyclone Nargis focuses international attention on Ayeyarwaddy.
On 2nd and 3rd May 2008, Cyclone Nargis struck Myanmar, sweeping through the Ayeyarwaddy
Delta. The damage was most severe in coastal areas where the effects of strong winds were
compounded by a strong storm surge and the intrusion of salt water. According to official figures,
84,500 people were killed with an additional 53,800 people listed as missing. A total of 2.4 million
people in 37 townships were severely affected by the Cyclone. Besides the tragic loss of human
lives, injuries, the destruction of houses, food stores, water supplies, etc. the cyclone had a
devastation effect on the livelihoods of farmers and fishers.
The national and international response to the disaster, after a hesitant start succeeded in assisting
huge numbers of people to survive and begin rebuilding their lives. The disaster allowed many
international aid organisations into Myanmar for the first time and promoted the emergence of
local NGOs and civil society organisations. The tripartite (Government, UN and ASEAN)
coordinated relief effort that followed was largely successful in preventing further loss of life and
in helping people recover their livelihoods. The significant contribution made to the relief effort
through donations from Myanmar civilians, temple communities and private companies, is still
largely overlooked in many accounts of the disaster.
The Decentralisation of Freshwater Fisheries Governance
Less than one month before the Cyclone struck, Myanmar had passed a new Constitution that
decentralized some government functions. Included in Schedule 2 of the Constitution was the right
for States and Regions to legislate tax and manage freshwater fisheries (MOI 2008). The primary
reason for this may have been to improve the efficiency of sectoral revenue collection. In
Ayeyarwaddy Region revenue from the fisheries sector contributed close to 39 percent of the total
revenue collected in 2014 (Dickenson-Jones et al. 2015). To do this efficiently, States and Regions
had to pass their own freshwater fisheries legislation.
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The first Ayeyarwaddy Freshwater Fisheries Law was enacted on March 23rd 2012. The new law
followed a similar structure to the now defunct Union Freshwater Fishery Law and focused
primarily on formalizing revenue collection mechanisms from the Regions fisheries concessions.
However, a few pro-poor articles were added, including recognition of small-scale fisher’s right
to fish for subsistence purposes in seasonally flooded land, and legalised the use of 16 tax free
small-scale fishing gears. Whilst the law was seen as an improvement on the Union level law, most
experts agreed that the law did not go far enough to encourage socio-economic development of
fishing communities nor provide adequate protection for natural resources. Under the Law, the
taxation system continued to favour large-scale fishery businesses, and government officers
continued to focus on revenue collection rather than on providing services to fishing communities.
Moreover, the high price of fishery resource rents continued to fuel resource use conflict and
instability (Oo & Aung 2012). In 2014, the law was amended to facilitate the division of tender
fishery areas aimed at preventing the block control of river and canal sections by individuals.
In September 2014, Rakhine became the first State or Regional government to pass a freshwater
fishery law that included a chapter dedicated to the establishment of community fisheries
organisations. Many local people welcomed this move, as the tender system introduced in Rakhine
in the early 1990s had been deeply unpopular and had fueled political tensions. The Rakhine law
provided a legal precedent that enabled other states and regions to follow suit. Freshwater Fishery
Laws in Bago Region and Mon State were amended in late 2017 that also recognized comanagement mechanisms for fishery management.
In the post Cyclone Nargis disaster recovery period several projects, including a FAO fisheries comanagement project and the LIFT funded Improved Fisheries Governance Support Project
(implemented by Network Activities Group and Oxfam) had begun to explore local modalities for
fisheries co-management. The move towards co-management was in response to growing criticism
of existing leasehold and tender allocation systems that excluded the poor and incentivized
unsustainable harvesting practices (Tezzo et al. 2017). From 2012 onwards, several state/region
governments, including Ayeyarwaddy, lobbied by local NGOs, began to allocate lower value
tender fisheries to community groups for the piloting of experimental co-management
mechanisms. (Aung 2013, Nyein 2015). This slight shift towards co-management was strongly
opposed by individuals with vested interests in maintaining the status quo.
Deepening fisheries reform
From 2015, under the National League of Democracy (NLD) Government, the fisheries sector was
not initially treated as a priority and ‘fisheries’ lost its Ministerial level status under the formation
of the new Ministry of Agriculture, Livestock and Irrigation, (MoALI). However, NLD does
promote pro-poor policies and the rule of law, and thus has accelerated the advancement of
community fishery movements; movements that were well connected through the establishment
of fishery partnership platforms (ACIAR 2016). The principal demand from the fishery
partnerships to Government has been for improved access to fishing grounds for small-scale
fishers. The establishment and connectivity of fisher group networks has been greatly enhanced
by the increase in civilian access to affordable telecommunications that has taken place.
In early 2017, the Ayeyarwaddy Regional Government modified and reintroduced a selective
allocation of Inn and tenders below a floor price value of four million Myanmar kyat, (around
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3,000 USD), to fishing community groups. This initiative was championed by the Regional
Minister of Agriculture who pushed through this policy, despite objections from powerful business
interests. For the 2017/28 fishing season, more than 400 tender and Inn were allocated to
community fisher groups. The initial impact of this selective allotment mechanism appeared to
reduce natural resource user conflict and reduced illegal fishing practices. The incumbent Regional
Minister has continued this policy for the 2018/19 fishing season. Most local fishing communities
have widely welcomed the new initiative.
A new Ayeyarwaddy Freshwater Fishery Law was enacted on 4th April 2018. The Law was
significant in that it was drafted by lawmakers, (not technicians), included broad stakeholder
consultations and hearings, and sought to protect both large-scale and small-scale fisher rights.
Significantly, the Law gave communities the right to form fishery associations, and to establish
their own internal rules and bylaws in line with the mother law. Under the new law the selective
allocation of fishing grounds to community groups was now legal, whilst the leasehold and tender
auction system for larger Inn and tender fisheries remains largely unchanged, to meet the revenue
needs of government.
Discussion
Ten years after Cyclone Nargis ripped through the Ayeyarwaddy Delta, ripples from the storm
continue to be felt through Myanmar politics and Ayeyarwaddy’s fisheries sector. Since the
disaster, significant progress has been achieved in improving the rights of small-scale fishers and
their access to resources. The scale of reform may not be as sweeping as occurred in Cambodia in
the late 90s and early 2000s, when the fishing lot system was abolished (Kurian et al. 2006), as
Myanmar has chosen to retain the right to grant fisheries concessions to individuals or
communities for revenue generation purposes, rather than creating wide open access fisheries.
Significant challenges remain. The capacity of many community organisations is still weak and
the application process for fisheries groups is overly complex and time consuming for all
concerned. Some groups have become heavily indebted to local Innthargyi or collectors for raising
the funds to cover the floor price each year. Traditionally, such lending involves tying the sale of
fish production to the moneylender at below market prices. Additionally, powerful individuals or
groups of wealthy villagers, (they need not be fishers) can easily establish and register ‘fisher
organisations’ thereby taking advantage of the floor price arrangement. In some cases such ‘fake
groups’ have been able to acquire leases at the floor price and have then sub-leased the fishing
grounds to legitimate fisher groups or individuals in the community. In such cases, co-management
is just a name and nothing has really changed.
Fisheries reform is coming too late for some Delta households. Spiraling debt and pessimism for
the future has caused many poorer people to leave traditional agricultural /fisheries casual labour
opportunities and move to work in Yangon or further afield. Increasing labour migration rates are
now resulting in farm and fishing labour shortages in some areas and changes to farming practices,
including mechanization and the increased use of pesticides and herbicides.
Finally, the duality of Department of Fisheries (DoF) roles and responsibilities i.e. revenue
collection and fisheries management, needs attention. Community fisheries organisations have yet
to be granted tenders or leases of more than one-year duration, which is discouraging sustainable
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community fisheries management. The DoF policy of increasing the value of the fishery floor
prices by 10% each year is resulting in some communities losing their fishing rights once the value
of the fishery exceeds the four million Myanmar kyat threshold.
These issues can only be resolved through the development of detailed bylaws and law
implementation procedures and strong commitment from the Government agencies involved. The
success of the community co-management experiment being played out in the Inn and tenders of
Ayeyarwaddy over the next few years, will determine the long term fate of its small-scale fishers.
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Migration, mobility and the distribution of consumption in fishing communities in Asia
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Abstract
The economics literature on fishing communities in developing countries is mainly concerned with
their poverty and access to resources. Even though fishers are not always the poorest, poverty can
be both a cause as well as a consequence of resource degradation. Technological modernization
and demographic growth can make some fishers rich and others poor. This study adds to this
literature by using survey-based data from inland and coastal fishing communities in Cambodia,
India and Sri Lanka to study the impact of external and internal migration and movement in
multiday boats on the entire distribution of fishing households’ consumption expenditure. The
study finds that migration in Cambodian fishing households may be driven by poverty and that
migration may also be a pathway out of poverty, but found little evidence that migration enables
fishing households to move into the middle classes. In contrast, in the fishing villages of
Kanyakumari and Cuddalore in Tamil Nadu, households moving to fish in across the maritime
border in multiday boats are concentrated along higher segments of the range of consumption,
more so in Kanyakumari than in Cuddalore. This appears to be true of Sri Lanka’s fishing
communities in Puttalam as well, where proportionately more households migrating seasonally
from Sri Lanka’s west coast to the east coast are concentrated in the middle segments of the range
of consumption. Econometric analysis using semi-parametric decomposition methods revealed
that multiday fishing has helped households in Kanyakumari move up along the distribution of
consumption into higher segments. Migrant households in Puttalam also appear to have moved up
along the distribution, but the causal impact has been very slight. No such positive impact on the
distribution of consumption of multiday households can be discerned in Cuddalore, but households
which engaged in multiday fishing experienced an increase in average consumption as a result of
this movement.
Keywords: migration, mobility, consumption, fishing, Asia
Introduction
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An important strand in the economics literature on fishing communities in developing countries is
concerned with their poverty and access to resources, and makes clear that while fishers are not
always the poorest, poverty can be both a cause as well as a consequence of resource degradation
(Béné, 2003; Allison, et al. 2006; Béné and Friend, 2011; Béné, 2016). It has also been argued that
technological modernization and demographic growth can in fact lead to ‘… specific patterns of
poverty and riches’ in these communities (Bavinck 2011). This study seeks to add to this literature
by using survey-based data from fishing communities in three Asian countries to study the impact
of migration and mobility not just on poverty but on the entire distribution of fishing households’
consumption expenditure. In this way, the study addresses not only the question of whether
migration and mobility is a pathway out of poverty in fishing communities, but also the broader
question of whether spatial mobility enables fishing households to move up along the distribution
of consumption into its middle segments.
The study focuses on three different geographic locations, including inland and coastal areas which
may represent different stages in the advancement of the fishing industry in the countries in terms
of stylized facts. The selection of the study sites was also informed by the prevalence of conflict
over resources triggered by migration and movement. In Cambodia where nearly half of all
Cambodian households are engaged in small-scale fishing (particularly inland on the Mekong
River and Tonle Sap area), fishing is one of several income-earning activities that households
engage in using traditional methods and gear. Cambodians also migrate overseas, particularly to
neighbouring Thailand, and internally to other parts of the country for work. In contrast, fishing
households along the Indian and Sri Lankan coasts are more specialized, with those in India being
the most specialized and using far more sophisticated technology and equipment. In India, the
study focuses on fishing communities in two of Tamil Nadu’s coastal districts, Kanyakumari and
Cuddalore. Kanyakumari is on the southern-most tip of the peninsula, on the west coast, near Tamil
Nadu’s border with Kerala, with fishers often engaging with deep sea fishing at considerable
distances, and Cuddalore is located south of Chennai on the east coast. The majority of fishing
households in the latter communities engage in large-scale fishing in multi-day boats across the
Palk Straits, predominantly on Sri Lanka’s side of the maritime border. In contrast, the focus of
the Sri Lankan component of the study is seasonal internal migration of small-scale fishers (mostly
using motorized fibre-glass boats or engaged in beach seine fishing), from two ‘sending’ fishing
villages in Puttalam district on the west coast, to two ‘receiving’ fishing villages in Trincomalee
district on the east coast during the period of the south west monsoon. Thus, the conflict over
fishing resources in the South Asian region that the study explores takes place externally, with
Indian fishermen moving daily back and forth between Indian and Sri Lankan waters, but also all
along the Indian coastline and internally, between seasonally migrating fishers from Sri Lanka’s
west coast and fishers in the destination regions on the island’s eastern shores. While the
international conflict has been well-documented, the internal conflict for resources in Sri Lankan
waters is only now receiving the attention of scholars.
Data and Methods
The data used for the analysis of migration and household consumption in Cambodia is the
nationally representative Cambodian Socio-economic Survey data of 2011. The survey covered
about 3500 households and included an additional schedule on migration which elicited
information about both internal and external migration, unlike the more recent surveys. For the
study of fishing communities in Tamil Nadu, India, primary data was drawn from a survey
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conducted in 2017 of around 600 fishing households in six villages in the two coastal districts. The
data for the Sri Lankan analysis is drawn from a household survey conducted in 2017 which
covered 400 households in each of the two districts.
The analysis uses descriptive statistics to map the livelihood strategies of fishing communities in
the three regions, and econometric techniques based on estimating kernel density functions of per
capita household expenditure to analyze the consumption distributions of households engaged in
fishing-related livelihoods, migration and movement. Kernel density functions are essentially
“histograms” of the distribution of consumption which do not depend on the end points of ‘bins’
and the discontinuity associated with histograms. They enable one to observe the distribution’s
level, modality and spread simultaneously.
Results and Discussion
Among Cambodian households, virtually none was engaged only in fishing and related activities
in 2011. A quarter combined fishing with agriculture and 29 per cent combined fishing, agriculture
and non-agriculture. In contrast, 92 and 88 per cent of households in the field locations in the
Indian districts of Kanyakumari and Cuddalore was engaged in fishing or allied activities while in
the Sri Lankan fishing communities in Puttalam and Trincomalee, 68 and 59 per cent was engaged
in fishing and related manufacturing and trading activities. Thus, the level of specialization in
fishing in the three locations could be perceived in terms of a continuum with fishing households
in Cambodia representing an early stage, and fishing communities in India representing a mature
stage of specialization and technological advancement. The villages in Puttalam and Trincomalee
look more like the Tamil Nadu villages and appear to have higher concentrations of fishing
households and are more dependent on fishing and related activities for household income. In fact,
qualitative data indicates that fishing in Trincomalee has undergone rapid transformation after the
tsunami of 2004 and the war ended in 2009 as the fishing population has expanded and fishers
adopt more technologically advanced methods.
The kernel density analysis shows that in Cambodia, fishing households are far more clearly
concentrated along the lower end of the consumption scale than households that do not engage in
any fishing. But in the Indian fishing communities of Cuddalore and Kanyakumari as in the fishing
villages of Sri Lanka’s ‘sending’ Puttalam district, proportionately more fishing households are
better off than non-fishing households. In contrast, there appear to be higher concentrations of
fishing households along the lower end of the consumption scale in Sri Lanka’s ‘receiving’
Trincomalee district than non-fishing households.
These findings appear to reflect the tenets of classical economic theory which hold that greater
specialization (in this case, in fishing) makes for higher productivity and returns.
The analysis also addresses the question of whether engaging in migration or movement is
associated with benefits in terms of higher consumption expenditure for households who engage
in it. The results suggest that migration in Cambodian fishing households may be driven by poverty
and that migration may also be a pathway out of poverty, but there is little to indicate that migration
enables fishing households to move into the middle classes (Figure 1). In contrast, in the fishing
villages of Kanyakumari and Cuddalore in Tamil Nadu, households moving to fish are
concentrated along higher segments of the range of consumption, more so in Kanyakumari than in
Cuddalore. Nevertheless, the density functions suggest that mobility in the form of multiday
fishing moves households along the consumption spectrum into the middle classes (Figure 2). This
211

0

Density

.001 .002 .003 .004 .005

appears to be true of Sri Lanka’s fishing communities in Puttalam as well, where proportionately
more households migrating from Sri Lanka’s west coast to the east coast are concentrated in the
middle segments of the range of consumption (Figure 3).
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Figure 1: Adaptive kernel density estimation of the distribution of monthly per capita
consumption expenditure by type of migration, fishing households in Cambodia 2011
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Figure 2: Adaptive kernel density estimation of the distribution of monthly per capita
consumption expenditure in fishing households in Tamil Nadu, India 2017
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Figure 3: Adaptive kernel density estimation of the distribution of monthly per capita
consumption expenditure and internal migration for fishing, Puttalam Sri Lanka 2017
The next stage of the study will use semi-parametric decomposition techniques based on kernel
destiny estimation and the construction of counterfactual densities to investigate where Indian and
Sri Lankan fishing households that currently engage in migration would be placed on the
distribution of consumption if they had not moved or migrated. This stage of the analysis will
thereby attempt to establish the causal effects of mobility and migration on the distribution of
consumption of fishing communities in the two countries.
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Case studies in co-management from the Gulf of Maine: Challenges and opportunities
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Abstract
Many, if not most, fish populations are now understood to occur as hierarchical metapopulations,
which are emergent properties of the dynamics of their fine-scale subpopulations. Under certain
conditions, most often associated with small scale fisheries, fishermen self-organize to locate
subpopulations and later to sustain harvests. Administrative necessity generally leads government
agencies to manage fisheries at a broad scale. The resulting socio-ecological mismatch often
generates poor results for fish abundance and fishermen's livelihoods. Co-management, the sharing
of authority for fisheries management between government agencies and groups of fishermen, is
a mechanism for integrating government oversight with the fine-scale knowledge and selfregulating capacity of fishermen, improving fisheries outcomes. Fisheries governance organized
to reflect metapopulation structure generates useful feedback regarding the effects of management
strategies. As a result, it allows for adaptation based on experimentation, unlike poorly
parameterized and deterministic models of fisheries productivity and optimum yield. As noted by
Ostrom and others, co-management is not a universal solution for solving tragedies of the
commons. Based on case studies of small scale fisheries for lobster, cod, clams and scallops in the
Gulf of Maine, my research addresses the resilience of co-management regimes in the face of
changes in exogenous drivers such as climate impacts, markets, technological capacity, and
societal values related to fisheries, aquatic ecosystems and their many uses. It also considers the
potential for incorporating principles of co-management in an ecosystem-based approach to
fisheries management.

Fishing agreements in the Brazilian Amazon: Challenges of participative management for
strengthening sustainable fishing
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Abstract
We analyzed the levels of governance of fishing resources in Protect Areas (PA) located in the
Legal Amazon using online questionnaires responded to by 34 managers and 11 researchers
working with regional fishing communities, and the importance of fishing among infractions
reported in 45 PA during the period 2009 - 2017. The principal conclusions were: i) ICMBio has
few staff to oversee large areas, and co-administration of resources will be necessary to obtain
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better results; ii) fishing violations are the second greatest type of infraction, representing 23% of
all fines in the responding PA; iii) researchers have generally positive views of the functions of
intermediaries in commercializing catches, although there is inequality in their economic
relationships and increased pressure on fish stocks; iv) there appears to be a increasingly distant
relationship between managers/researchers and the association representatives; v) social
organizations are perceived to be poor representatives of fishing colonies.
Keywords: Fishing agreements, artisanal fishing, co-management, community management
Introduction
Fishing agreements appeared in the Amazon between the decades of 1960 and 1980 during
attempts to organize fishermen living in riverside communities and to protect them from the
invasion of commercial fishing (de Castro, 2002). Those organizations were subsequently
formalized as administration instruments and recognized by both federal and state governments in
their efforts to involve the interested parties and integrate social, economic, and environmental
considerations (Silva and Cardoso, 2015), avoid predatory fishing, diminish conflicts, increase
productivity and local income, and help guarantee resource sustainability (Silva and Cardoso,
2015). That alignment of diverse interests was found to be difficult from an operational point of
view, and legal and political situations often complicated the governability of the entities involved.
We sought to evaluate aspects of local governance in areas with fishing agreements or similar
specific legal instruments.
Methodology
Semi-structured questionnaires (available online) were submitted to managers and researchers at
institutions concerned with fishing in the Legal Amazon (LA) – the sociopolitical and economic
region of the Amazon that extends beyond the biome itself. Additionally, we analyzed ICMBio
infraction notifications issued between 2009 and 2017 in 45 federal Protect Areas (PA). The study
research license was 63702-1/18 (SISBIO).
Results
Fifteen questionnaires were sent to researchers; with 11 responding and forty-five questionnaires
were also sent to ICMBio managers with 45 PA responding (32 single PA and two Integrated
Administrative Office (IAO) responsible for 13 PA). As such, 30.4% of the total numbers of PA
in the LA were analyzed (Figure 1). The researchers were associated with the following
institutions: INPA, UNB, OPAN, IPÊ, IFPA, Conservation Strategy Fund, UFAM, UNIR, UFAL,
WCS, and Museu Paraense Emilio Goeldi.
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Figure 1. Area of the Legal Amazon (blue), Federal PA in the LA (green), and the PA and IAO
that responded to the questionnaire. Detail: Resex Chocoaré MT along the northern coast of Pará
State, Brazil.
The ICMBio management staff had a mean age of 40 (± 8.4 years; minimum 28, maximum 65; n
= 32), while the researchers had a mean age of 44 (± 10.8 years; minimum 27, maximum 61; n =
11). The managers were well-educated: 94% had high school educations; 33% of that group had
college degrees, and 61% postgraduate degrees. Biology and ecology represented 50% of the study
areas of the managers; 35% had specializations in environmental studies, and 15% in diverse areas.
The mean career time of ICMBio managers was 116 months, or 9.6 years (± 79 months; minimum
of 18 months, maximum of 468; n = 33), with a mean of 76 months (6.3 years) in their current job
location (± 50 months; minimum 1, maximum 180; n = 33). The researchers had been working
with fishing in the Amazon for a mean period of 16.9 years (203 ± 146 months; minimum 36,
maximum 480; n = 11). Of the total number of staffs in the PA, approximately 34% are eligible to
work in law and regulations control. Most of the non-public servers of the PA that replied were
hired as administrative staff, watchmen, janitors, boat pilots, and auxiliary help (54%). The mean
number of staffs in the PA (not considering firefighters) was 7.9 (± 7.4; minimum 1, maximum
25; n = 32). The Itaituba IAO and Central Amapá IAO had 45 and 28 people respectively.
There were a mean of 1.8 law and enforcement specialized ranger per PA, although three PA had
none. Each ranger was responsible for protecting an area of 363,547 hectares (Table 1). The IAO
had more rangers, but larger areas to supervise. In 82.4% of the PA there were at least some
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mechanisms in place to control fishing, with 8.8% of those agreements being informal or in the
process of being promulgated.
Table 1. Mean area, number of law and enforcement specialized ranger and area per ranger
(hectares) of the 28 PA and two Integrated Administrative Office in the Legal Amazon.
Mean

Standard
Deviation

Minimum

Maximum

Itaituba IAO
(Pará State)

Amapá Central
IAO (Amapá
State)

558,792.0

577,576.8

2,783

2,367,333

9,167,806.1

4,325,531.6

1.8

1.0

1

5

24

6

363,547

440,176

2,783

2,252,639

381.992

720.922

n PA = 28
PA área
# law and
enforcement
ranger
ha / ranger

Of the 2825 fines analyzed, 646 (23%) were related to fishing (Dec. 6514/2008, Art. 35 to Art. 42)
(Figure 2), and of those, 536 were related to violations of the fishing season or locality (Art. 35),
20 were related to prohibited fishing equipment (Art. 36), 86 to a lack of fishing licenses (Art. 37),
and 4 for related infractions (Art. 42). Related infractions are often used as secondary charges,
usually to complement article 35.
16
22

Fauna
Fishing
Flora

3

Mining

2
23

2

Polluting
Administrative infractions
Infractions exclusive to the CA

32

Figure 2. Distributions of fines according to the type of infraction in 45 PA located in the Legal
Amazon (n = 2825).
Local communities were considered fundamental or very important to the administration of PA by
76% and 90% of the managers and researchers respectively. For 24% of the responding managers,
the importance of communities varied from reasonable to little; only 10% of the researchers had
that same perception, however (Figure 3). The responding PA had a mean of 61.4% (± 36.6;
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minimum 0, maximum 100; n = 34) of their staff considered of having a social-environmental
background profile.
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Figure 3. Perceptions of the managers of PA and researchers (n = 53) of the importance of local
communities.
The role of intermediaries in fishing economies were viewed negatively by 46% of the managers
and 30% of the researchers, being viewed as responsible for increasing pressure on the PA. Only
10% of the managers had positive views of those individuals, while 40% of the researchers
consider their actions to be important for commercializing catches; 15% consider their role as
positive, although they felt that their commercial relationships with the fishermen needed to be
more equilibrated (Figures 4 and 5).
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Figure 4. The role of intermediaries, as perceived by managers (n = 39)
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Figure 5. The role of the intermediaries, as perceived by researchers (n = 11).
More than half of the managers and researchers were unable to provide information about the
organization of the fishing associations. Twenty-three percent of the managers and 18% of the
researchers viewed the colonies as having only low degrees of organization, which tended to be
centered on the president, and they functioned principally as mediators for Spawning
Compensation funds; few were considered structured, with a functioning fiscal committee and
monthly and annual reports to the general assembly. Only 3% of the PA managers were aware of
any well-run community organizations (Figure 6).
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Figure 6. Perceptions of managers and researchers concerning the degrees of organization of
fishing cooperatives (n = 46).
Discussion
ICMBio has a well-trained complement of workers, with a mean age of 40, and 9.6 years of service
in that Institute (and 6.3 years in their current workplace). Their experience and their times of
service in their current sites appear to be sufficient to perform consistent work but there is a
continual turnover of staff leaving the Legal Amazon that is greater than the number entering. That
turnover results in discontinuities that act against building firm relationships of trust for conflict
resolution – positive relationships demand great effort and much time to become established
(Bierle and Koniski, 2000).
It is often difficult to monitor established fishing regulations because governmental organizations
rarely have enough staff to adequately cover extensive regions (Simoni et al. 2013). The mean area
to be covered by rangers in the LA was 3,600 km2, and the PA responding to the questionnaires
had less than two rangers each. The areas per agent were greater in the two IAO than the mean for
individual PA. More data will be necessary to determine if IAO are more advantageous for
environmental protection – as they have greater numbers of rangers but the areas they cover are
also much greater. Their administrative gains in terms of macro-processes tend to be greater,
however, as the staff can specialize in specific areas and aggregate positive qualitative factors to
the processes.
The limited human resources available to government agencies will tend to force the amplification
of partnerships with local communities, especially in Sustainable-Use PA. Community vigilance
is a legitimate method for defending local resources, and the presence of community members
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allied to their intimate knowledge of the region would multiply vigilance efforts and reduce
monitoring costs (Terán, 2005). The Unini River RESEX, for example, prohibited sport fishing,
but areas not occupied local residents or frequented by tourists became empty spaces open to
predatory harvesting. Representatives of local communities in the Pacaya Samiria National
Reserve (Peru) organized themselves to monitor fishing resources by installing cabanas in strategic
locations. Representatives of a number of communities in Mamirauá (Brazil) undertake systematic
monitoring to protect beaches where turtles deposit their eggs (Terán, 2005).
It is also possible to organize participative control of fishing resources in Full-Protection PA by
way of fishing agreements, as was done in REBIO Uatumã and PARNA Cabo Orange (Horie et
al. 2015; Souza and Lima, 2017). Independent of the PA category, natural resource management
requires technical data to subsidize decision-making (Mahon, 1997). While socio-economic
considerations are important for any agreement to be supported by local fishermen, sustainability
will be affected if decisions are made without accurate scientific knowledge of the species involved
(Agostinho et al. 2007). However, as the numbers of PA managers are limited, the numbers of
specialist in Amazonian biology are likewise very small – and it will not be easy to attract enough
academic input to satisfy local demands (Vieira et al. 2005).
Most managers and researchers consider the participation of local communities fundamental to the
processes of rationalizing fishing activities, although those communities are not homogeneous and
display different levels of involvement in co-management processes (Kalikosky et al. 2009). As
such, the roles of intermediaries take on importance in terms of the commercialization of fishing
stocks, although the economic balance they establish is not always just. Diverse factors impede
local access to markets and create dependence on those agents – such as the lack of investment
resources, local infrastructure, and technologies adapted to local characteristics.
Managers and researchers share similar views of artisanal fishing associations. More than half of
those government staff did not respond to questions related to associations (which may indicate a
distant relationship with them); most of those who did respond felt that the associations
demonstrated low levels of social organization and were largely focused on “Defeso Subsidy”.
That social (and economic) benefit was created so provide artisanal fishermen with monthly
minimum salaries during the closed season. That public policy, however, has often led to increased
fishing pressure and impacts contrary to those originally intended (Campos and Chaves, 2014;
Schmitz et al. 2013). It is therefore important to evaluate the effectiveness of fishing agreements
by monitoring catches (Raseira, 2007).
Monitoring catches represents an important tool for controlling “Defeso Subsidy” fraud, and has
been used in the mosaic of protected areas surrounding Tucuruí Lake. An agreement was recently
signed between Ideflor-bio (the environmental organ of Pará State), the Federal Justice
Department, the Public Prosecutor’s office, and the Federal Police to identify legal fishermen (by
registering all those involved in that activity) and to establish functional monitoring systems.
In several places of the Amazon there are good practices and the level of social organization and
proactivity increase in these virtuous circles. An example is the management of the “Pirarucu”
(Arapaima gigas) whose comanagement of the resource has promoted a sustainable exploitation
with improvements in the quality of life of the fishermen. This division of responsibility demands
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institutional investment, the effort of cooperation between actors involved and an increase in the
Organization of communities to strengthen participatory management.
Acknowledgments
Thanks to managers and researchers who responded to questionnaires, Fernanda Alvarenga
(Conservation Strategy Fund), Manoela Wariss (IFPA), Carlos Edwar (UFAM), CEPAM/ICMBio
team, DMIF/CGPRO/ICMBio, COPEG/ICMBio.
Bibliography
Agostinho, A.A.; Gomes, L.C.; Pelicice, F.M. 2007. Ecologia e Manejo de Rescursos Pesqueiros
em Reservatórios do Brasil. Eduem. Maringá. 501pp.
Bierle, T.C. and Konisky, D.M. 2000. Values, Conflict, and Trust in Participatory Environmental
Planning. Journal of Policy Analysis and Management, Vol. 19, No. 4, 587–602.
Campos, A.G.; Chaves, J.V. 2014. Seguro Defeso: diagnóstico dos problemas enfrentados pelo
programa. Texto para discussão 1956. Brasília: Rio de Janeiro: Ipea , 1990.
da Silva, C.N. and Cardoso, E.S. (2015) Fishermen and Territorial Trends in the Brazilian Fisheries
Policies. International Journal of Geosciences, 6, 339-349.
de Castro, F. 2002. From Myths to Rules: The Evolution of Local Management in the Amazonian
Floodplain. Environment and History 8 (2002): 01–20.
Horie, C.A.C.; Balensiefer, D.; Pamplona, C.M.P.; Pereira, B.C.; Lemos, P.F.; Klein, G.N.; Junior,
A.F.M.; Bonassa, P.H.; Tofoli, C.; Souza, J.B.da S. 2015. Participação social na gestão dos
recursos pesqueiros: 10 anos de ordenamento da pesca do tucunaré Cichla spp. (Perciformes:
Cichlidae) no reservatório da hidrelétrica de Balbina, Amazonas, Brasil. Anais do VIII CBUC.
Trabalhos técnicos.
Kalikosky, D.C.; Seixas, C.M.; Almudi, T. 2009. Gestão compartilhada ecomunitária da pesca no
Brasil: avanços e desafios. Ambiente e Sociedade. V12 (1): 151-172.
Mahon, R. 1997. Does fisheries science serve the needs of managers of small stocks in developing
countries? Can. J. Fish. Aquat. Sci. 54: 2207–2213.
Raseira, M.B. 2007. Monitoramento participativo dos acordos de pesca: como avaliar a captura de
pescado – Manaus: Ibama/ ProVárzea.
Schmitz, H.; Mota, D.M.; Pereira, J.A.G. 2013. Pescadores artesanais e seguro defeso: Reflexões
sobre processos de constituição de identidades numa comunidade ribeirinha da Amazônia. Rev.
Antropol. 5 (1):116-139.

223

Simoni, J.; Lindoso, D.; Debortoli, N.; Parente, I.I.; Eidt, G. 2013. Instituições e Políticas Públicas
em Territórios da Amazônia: desafios para a capacidade adaptativa e redução de vulnerabilidades.
Novos Cadernos NAEA. V. 16 (2): 45-66.
Souza, R.N.; de Lima, R.A.P. 2017. Gestão social ambiental para a resolução de conflitos
pesqueiros no Parque Nacional do Cabo Orange (Amapá/Brasil). Ciência Geográfica-Vol. XXI
(2): 411-427.
Terán, A.F. 2005. Participação comunitária na preservação de praias para reprodução de quelônios
na Reserva de Desenvolvimento Sustentável Mamirauá, Brasil. Uakari, V.1(1): 19-30.
Vieira, I.C.G.; Silva, J.M.C.; Toledo, P.M. 2005. Estratégias para evitar a perda de biodiversidade
na Amazônia. Estudos Avançados. 19 (54): 153-164

Nutrient-rich fisheries enhancement in seasonally flooded rice fields in Southern
Bangladesh
Hossain, Md. Emdad, WorldFish, Bangladesh, Md.E.Hossain@cgiar.org
Harun Or Rashi, WorldFish, harun.zl.du@gmail.com
A.T.M. Eunus, WorldFish, atmeunus@gmail.com
Dr. Benoy Kumar Barman, WorldFish, B.Barman@cgiar.org
Dr. Martin Louis Van Brakel, WorldFish, M.Brakel@cgiar.org
Sarmin Siddiki, WorldFish, sarmin.khukumoni@gmail.com
Abstract
Natural fish production in inundated and tidal flow-influenced rice fields through migration of fish
into the floodplains during monsoon are declining day by day. Generally, the surrounding poor
peoples of the community used to get benefit from these resources. Yet, the impact of this on fish
production is not well recognized in Bangladesh. Further, opportunities to enhance fish production
during the monsoon have rarely been tested. We studied the impact of microhabitats (refuge) on
the abundance of migrated small indigenous species (SIS) in seasonally flooded rice fields in
Southern. Three contract and two control rice fields were selected for this study. Locally available
cemented rings were installed as microhabitat. Water quality (D.O., Temperature) data were
collected fortnightly. Findings showed that temperature and dissolved oxygen inside the
microhabitats were more suitable for fish as compared to rice fields. Fish availability in
experimental areas with microhabitat increased 49.4% compared with that of control rice fields.
Fortnightly collected fish consumption data revealed that 90.2% of fish captured from rings was
consumed directly and rest of the fish was stocked and reared in homestead ponds – to be
consumed later by the households. Ring-owner households obtained 5.2% more fish for
consumption which provided 26.5% additional SIS as complement to the diet of their family
annually. In sum, we found that microhabitat development substantially improved fisheries
production and fish survival in rice fields, which offers a promising pathway to improve the diets
of thousands of people who live adjacent to and work within rice fields in Bangladesh.
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Abstract
This paper discusses analytical framework to understand regional capacity for adaptive governance
of small-scale fisheries in response to Isoyake, a dynamic resource change caused by seaweed
deforestation triggered by changing oceanographic condition. Previous studies on adaptive
governance suggested critical role of fisher’s knowledge, learning, and value sharing in
institutional change. However, what regional conditions foster these abilities have not been fully
explored. We employed evolutionary approach to describe the change of institutional change in
fishing grounds use, by analysis of annual reports of 1961-2017 kept by fisheries cooperative
association (FCA), and interview to fishermen in Ojika island, southern Japan. The result show
how new institution emerged after major resource depletion in abalone and other benthic resources.
Significance of new concept of ownership, FCA activities and communal norms will be presented.

The role of governance on social and ecological conditions of marine protected areas in
Malaysia
Islam, Gazi Md Nurul, Universiti Tun Abdul Razak, Malaysia, gazinurul236@gmail.com
Dulguun Maidar, University of Waterloo, Canada, dmaidar@uwaterloo.ca
Dailami Daniel, Universiti Tun Abdul Razak, Malaysia, dailamidaniel@gmail.com
Abstract
The Perhentian Islands located in the East coast of Peninsular Malaysia is well-known for their
high quality coral reefs and fisheries. The government established Marine Protected Area to enable
overexploited marine resources to recover and to conserve coral reef ecosystems. Fishing activities
has been prohibited within MPA areas. However, massive land based infrastructural developments
have taken place in this islands over the last decade due to the increasing importance of the tourism
sector. Tourism has become the main economic activity for local people. Several study found that
the Perhentian Islands MPA are under stress due to increased tourism activities, pollution from
land-based activities. This study used Social Ecological Regime Shift (SERS) framework and
examined how power relationship and governance factors can change in social and ecological
conditions in the MPA. The data for this study was obtained from face-to-face interviews with
local people using a structured questionnaire and focus group discussion.
The results of the analysis showed that tourism activities cause damage to the habitats in the MPA
area. The demarcation of the MPA boundary is not clear, weak enforcement and compliance with
regulations, and the lack participation of local stakeholders are important governance factors that
influence the social and ecological changes of the MPAs. The study found that business
establishments on the island has been gradually owned by private owner from outside. There is an
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inequitable distribution of benefits as the rich people with their social power reap maximum
benefits from tourism activities.
Introduction
In peninsular Malaysia, the government has established 42 MPAs in offshore islands since 1980s.
The main objective of establishing these MPAs in Malaysia are to increase fisheries resources
through the protection of coral reef and fisheries habitat. The government of Malaysia has
promoted tourism industry in marine parks over the last two decades and substantial revenue has
been generated through various ecotourism activities. The main challenge for the government is
to how the overexploited marine resources can be protected and restored for sustainable use.
Marine resources in MPA in Malaysia suffer from natural and anthropogenic disturbances mainly
caused by increased tourism activities, siltation and pollution from land-based activities (Islam et
al. 2013; Reef Check Malaysia, 2011). The consequence of tourism and other human activities can
undergo large, sudden and long-lasting changes in ecological systems and functions (Scheffer et
al. 2001). These changes are often called critical transitions or regime shifts (Scheffer et al. 2009)
is found in a range of ecological systems, including degradation of coral reefs and collapse of
fisheries (Biggs et al. 2012). Human activities influence the ecological system and adapt their
behavior in response to ecological changes (Folke et al. 2010; Millennium Ecosystem Assessment
2005). The negative consequences of human activities to coral reefs have not been given due
consideration in formulating the tourism management policy in Malaysia (Islam, 2013). This study
examines how social and ecological factors are influenced by governance and management of
MPA. The main objective of the study is to understand the ecological and social factors that affect
the MPA management.
The Study Area: Biophysical and Social characteristics
The Pulau Perhentian (Perhentian Island) marine park is located in the South China Sea, 21 km
off the mainland of Terengganu State in the east coast of Peninsular Malaysia. The Perhentian
Archipelago consists of two main islands, Perhentian Besar (large) and Perhentian Kecil (small),
with an approximate land area of 867 and 524 hectares. With a diverse coral reef ecosystem and
inter-tidal habitats, Pulau Perhentian is a breeding, nursing and feeding ground for numerous fish
species, sea turtles and other resources. There is a small village called Kampung Pasir Hantu of
approximately 10 ha situated in Perhentian kecil (small island). A total of 1,500 residents live in
this village, and all of them are Malays. Most of the local residents were fishers prior to the
establishment of Perhentian MPA.
Majority of the island inhabitants have adopted various tourism activities for 7 months from March
to September every year for income. The main tourism activities include SCUBA diving,
snorkeling, swimming and recreational fishing (Islam et al., 2013). However, during the monsoon
season from October to February almost all resort, restaurants and shops on the islands are closed
for tourists and the main activity during this period is limited to fishing and boat services to and
from the islands. A massive physical infrastructural development has taken place in Pulau
Perhentian over the last decade.
Methodology
The study employs the theoretical framework of social ecological regime shift (Nayak and Berkes
2010). The significant changes in ecosystem structure and function through regime shifts are often
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considered irreversible which produce complex and uncertain consequences, with implications for
the maintenance of ecosystem services and human wellbeing (MEA 2005; Allison et al. 2009;
Nayak and Berkes 2010; Armitage et al. 2012; Biggs et al. 2009). A household survey was
developed to examine the whether human activities affects biophysical and social conditions to the
management of MPAs in the study areas. Survey was conducted in Perhentian island.
Data Source and Questionnaire
In this study, a set of social, ecological and governance indicators were used to understand how
various factors influence the biophysical and socioeconomic status of the island residents.
Stratified random sampling method was used to select sample respondents. The data for this study
were collected from face to face interviews of various stakeholders using a structured
questionnaire. A total of 133 respondents were interviewed. The respondents were the fishers,
tourism related business operators such as traders, chalet operators, tourist guides, boat operators
and other tourism workers.
Results and Discussion
This study attempted to elicit the perceptions of stakeholders on the resource and environment
conditions prevailed over the five years in the MPAs. Majority of the stakeholders (89%) agree
that coral reefs are important resources that act as buffer against tidal waves and help in the
deceleration of coastal erosion (Table 1). The stakeholders (66%) perceived that number of boats
anchored in the coral reefs in the MPAs has increased. On the other hand, diving activities in the
coral reefs area has increased due to increasing tourism activities, as perceived by majority of
respondents (82%). The increased in diving activities is likely to increase the incidents of stepping
on the corals, especially by inexperienced divers.
The conditions of the natural and environmental resources of the MPAs will be affected by the
level of pollution. The possible sources of pollution originate from untreated waste discharged by
chalets or resorts, restaurants and community households directly into the sea, littering on the
beach and sedimentation and nutrient run off from unplanned construction activities.
Table1: Stakeholders’ Perception of the Biophysical Conditions of the MPAs in the Past Five years
Statement
Coral reefs provide buffer for the island
against tidal waves
Boats anchoring in coral reef areas
Diving activities in MPA areas
Pollution from chalets/hotels
Pollution from restaurants
Littering on the island
Unplanned construction activities

Items
No.
%
No.
%
No
%
No.
%
No.
%
No.
%
No.
%

Negative
10
7.81
35
26.72
21
15.91
61
45.86
43
32.33
38
28.57
32
24.62

Pulau Perhentian (133)
Neutral
Positive
4
114
3.13
89.06
10
86
7.63
65.65
3
108
2.27
81.82
8
64
6.02
48.12
10
80
7.52
60.15
4
91
3.01
68.42
7
91
5.38
70.00

Mean
4.21
3.45
2.10
2.95
3.26
3.46
3.52
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Waste disposal directly into the sea

No.
%

26
19.55

6
4.51

101
75.94

3.72

Socio-Economic Condition
Prior to the establishment of Pulau Perhentian as MPAs, fishing was the main economic activity
for the communities in and around the islands. However, fishing was prohibited within 2 miles
from the shorelines in Pulau Perhentian, with the aim of rebuilding the fish stocks and coral reefs.
Consequently, fishing activities has reduced around the MPA while tourism industry has flourished
that have contributed immensely to the socio-economic well beings of the communities.
Table 2: Perception of Contributions of MPAs to the Socio-Economic Conditions of Stakeholders
in the Past Five Years
Statement
Coral reefs are important in preventing the degradation of
the environment
Coral reefs provide main source of income for the local
communities
Coral reefs are important for education and research
Coral reefs are important to future generations
Decreasing incident of collecting corals
Separate zones be created in the MPA for specific activities

Items
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%

Pulau Perhentian (133)
Negative Neutral Positive Mean
5
3
124
4.39
3.79
2.27
93.94
9
1
122
4.36
6.82
0.76
92.42
2
0
131
4.47
1.50
0.00
98.50
2
2
129
4.53
1.50
1.50
96.99
20
4
107
3.88
15.27
3.05
81.68
7
1
124
4.34
5.30
0.76
93.94

Corals contribute greatly to the socio-economic well beings of the stakeholders. Healthy coral reefs
provide refuges for fish stocks to reproduce and grow as well as a conductive environment for
tourism industry to flourish. The majority of the stakeholders in both MPAs perceived that coral
reefs have important role in preventing the degradation of the environment and provide them with
an important source of sustainable income and livelihood (Table 2). Since there are multiple
income generating activities such as fishing and tourism businesses including recreation,
hospitality, diving and snorkelling being conducted in the MPAs, it is proposed that separate zones
need to be created within the MPAs in order to better manage these specific activities (Table 2).
Governance factors
Table 3 shows that majority of the respondents (91%) are willing to participate the management
and local residents raised that they should be consulted for MPA management decision (Table 3).
Respondents agree that enforcement of the rules to protect the resources in the MPA area are not
adequate (58%). At the same time, about 61% of the communities in Pulau Perhentian perceive
that the rules are hindering their fishing activities. The enforcement of MPA rules for tourism
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activities are weak (58%), as the resources in this MPA are at threat due to pollution problem
(Table 3).
Table 3: Stakeholders’ Perception of the Governance of the MPAs in the Past Five Years
Statement
Local people’s view should be considered in making decisions
on MPA development
Local people are willing to participate in implementing MPA
rules
Local people are aware that excess tourism activities damage
environment of MPA
Enforcement of MPA rules and regulations are adequate
Existing regulation in MPA hampers our fishing activity
In general people don’t break the rules

Items
No
%
No
%
No
%
No
%
No.
%
No.
%

Negative
7
5.30
8
6.02
50
38.17
76
58.02
45
34.35
35
26.32

Pulau Perhentian (133)
Neutral
Positive
5
120
3.79
90.91
4
121
3.01
90.98
10
71
7.63
54.20
15
40
11.45
30.53
6
80
4.58
61.07
16
82
12.03
61.65

Mean
4.17
4.17
3.34
2.58
3.43
3.42

The results show that coral reefs habitat are overstressed due to tourism based activities. Pollution
from chalets, unplanned building construction and waste disposal from restaurants and hotels are
the main sources of resource degradation in Perhentian island. Due to restricted fishing in the MPA
area, fisheries are involved in tourism for their livelihood. Coral reefs must be protected for
sustainable income from corals reefs based tourism activities for the local fishers. In Perhentian,
the local fishers’ livelihoods have been affected by no-take rules. The Perhentian fishers are mostly
small scale, concentrating fishing activities in the near shore areas.
However weak enforcement of fisheries regulation, unclear MPA boundary demarcation, and
limited local participation in MPA management are important factors for poor management of
MPA in Perhentian. The importance of fishers’ participation in the management of fisheries has
not been raised in the MPA management.
The uncertainty of employment in the tourism sector in Perhentian and limited employment
opportunities, the livelihoods of local fishers become vulnerable. The coral reef ecosystems are
under threat in Perhentian where the resources suffer from pollution problems created due to
excessive tourism activities (Islam et al., 2011). the resources in this MPA are at threat due to
pollution problem. This problem could be reduced through incorporating fisheries and tourism
benefits in formulating strategies and rules in the MPA areas.
Conclusions
The coral reefs and fisheries resources of Malaysia are under stress. These threats arise from
increased tourism activities, siltation and pollution from land-based activities such as construction
of tourism infrastructure, improper waste disposal, littering as well as illegal fishing (Reef Check
Malaysia, 2011; Islam et al. 2013). This research was conducted at Pulau Perhentian to elicit the
opinion of the stakeholders with regards to the biophysical, social and governance factors that may
influence the management of the MPAs.
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The main conclusions of the study are: Stakeholders agreed that it is important to enhance the
health of the coral reefs and to protect the fisheries resources in the MPAs in order to sustain their
livelihoods and environmental benefits. The indiscriminate use of marine resources may pose
serious problems for future economic and environmental sustainability. Reduction in pollution by
chalets/resorts/restaurants, diving, boat anchoring, and unplanned construction activities may help
to enhance coral health and protect fisheries resources.
Stakeholders in Pulau Perhentian are dependent on coral based tourism activities for their
livelihoods. Strict enforcement of regulations, in particular those related to pollution, and taking
adequate steps to protect the coral and fisheries resources will have a positive effect on all
stakeholders who derive their livelihoods from these resources.
The participation of local fishers, understanding fisheries and MPA regulations, management
capacity are important factors influence good governance for the effective management of the
MPAs. Strictly enforced rules and regulations as well as better fisheries resource protection are
likely to encourage higher compliance with the regulations and more positive views of local
stakeholders with regards to the effectiveness of MPA management.
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The impacts of transdisciplinary threats and stressors on the mangrove fisheries in the
Bangladesh Sundarbans
Islam, Mahmud, Department of Coastal and Marine Fisheries, Sylhet Agricultural University,
Bangladesh, mahmud2512@googlemail.com
Abstract
The Sundarbans is the largest mangrove ecosystem in the world that represents one of the
productive fisheries of Bangladesh. The mangrove fisheries of the Sundarbans provide benefits to
the local and wider populations directly or indirectly for their livelihoods, income and wellbeing.
However, like many other mangrove ecosystems of the tropics, the small-scale fisheries of the
Sundarbans are at risk from a number of threats and stressors of which many are external but
greatly affect their sustainability. Research focusing on the effect of these transdisciplinary
originated threats and stressors are scant in Bangladesh. Based on literature review and qualitative
fieldwork, this study aimed to identify transdisciplinary originated threats and stressors that affect
the fisheries ecosystem of the Sundarbans, Bangladesh. The findings suggest that a number of
transdisciplinary originated threats and stressors including natural (e.g. climate change impacts,
cyclones and other extreme events) and anthropogenic (e.g. reduction of freshwater flow due to
upstream barrage, land use change through shrimp farming, coastal and industrial pollution,
structural development activities, ports and navigation activities, irresponsible tourism etc.) affect
the flow and the quality of the fisheries ecosystem services (through loss of habitat, destruction of
biodiversity etc.) in the Sundarbans, thus put strains on the community livelihoods. The existing
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governance structure has proven largely ineffective in recognizing the importance of the
transdisciplinary process for mangrove governance that has had negative implications for
managing mangrove fisheries resources. This calls for an immediate need for transformation. By
providing a critical reflection on dimensions of the effects of transdisciplinary drivers on mangrove
fishery, this study also offers suggestions for transformation in governance mechanism of the
Sundarbans mangrove ecosystem.
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Abstract
Fluid boundaries of dynamic floodplain rivers often mismatch with the hard boundaries of
institutions invested with managing common-property fishery resources. In such ‘riverscapes’,
conflicts over rights and access to mobile and unpredictable fishing areas can result in adverse
impacts on ecological sustainability and social justice, impairing institutional relevance to
management. Interactions between different institutions at multiple spatial, temporal, and
organizational scales can further complicate fishery conflicts. Studying complexities of
institutional "interplay" can help make predictions about the adaptive capacities and resilience of
different institutional regimes. We analyzed the implications of 1) overlaps between river channel
changes and jurisdictional boundaries, and 2) interactions between state-based and non-state
institutions, and different fisher groups, for resource conflicts in the open-access river fisheries of
the Ganga River (Bihar, India). We conducted hydrological studies, GIS analyses, participatory
mapping, and detailed semi-structured interviews with institutional representatives and fisher
group members. Our study focused on the state fisheries department and mafia-gangs as the main
"institutions” influencing gear conflicts; with gillnet-using fisher groups alleging that mosquitonet use by other fishers (backed by the gangs) were destroying fisheries. Analyses revealed the 1)
abandonment of fisheries management interventions by state institutions due to confusions about
jurisdictional and legal boundaries, institutional interactions, and river channel movements, 2)
increasing illegal practices by mafia-gangs and evolving alliances between fisher groups and
gangs, and 3) the failure of local community-based institutions and collective action to overcome
the impacts of fishery conflicts.
Keywords: River channel change, fishery conflicts, institutional interplay, state departments,
mafia gangs
Introduction
Fluid boundaries of ecosystems often mismatch with hard boundaries of institutions invested with
managing common-property resources (Cumming et al. 2017). In dynamic river-floodplains,
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mismatches between shifting river channels and fixed institutional boundaries on the one hand,
and power relations / hierarchies between different institutions and actors on the other, can
intensify conflicts over rights and access to mobile and unpredictable fish resources. Conflicts in
small-scale, riverine capture fisheries often result from their fluid nature, and their management
depends on the adaptive capacities of diverse institutional regimes that they interact with (Jentoft
2004). The abrupt dynamics of river channel change form the substrate for fishery conflicts by
triggering complex processes of interplay at different spatial, temporal, and organizational scales.
While being embedded in historical events, continuing conflicts cause adverse impacts on
ecological sustainability and social justice. Despite well-developed conceptual and empirical work
on management of fisheries as common-property resources (e.g. Ostrom 2005), we do not still
fully understand 1) how common-property resource management principles may or may not apply
to fisheries with abruptly changing boundaries and states, and 2) how conflicts are perceived and
negotiated in social settings with historic, deep-seated inequalities, and class/caste-based
discrimination in resource access. In this context, our paper studies the complex interactions within
and between state-based and non-state institutions over managing a declining, open-access river
fishery with a long history of violent conflict. We use the conceptual framework of ‘institutional
interplay’ (Young 2002) to analyse consequences of ‘interplay’ between dynamic river hydrology
and institutional boundaries, for fisheries in the Ganga River floodplains of Bhagalpur, Bihar,
India.
Methods
Study area and historical context
Our study focused on fishing groups dependent on the Ganga River at Barari, Bhagalpur, Bihar
(Fig.1). There were regular fishers using gillnets, mosquito nets and other fishing practices in the
main river channel, side-channel, inlets, and floodplain wetlands. The Ganga River has high
seasonal flooding in the monsoon season (July to October) followed by a low-flow period from
November to May-June. High rates of meandering, abrupt channel migrations, riverbank erosion
and alluvial sandbar formation characterize the river stretch. The Ganga in Bihar once supported
productive fisheries, however, flow alterations by dams and barrages (especially the Farakka
barrage from 1975 onwards), increased water pollution, and overexploitation have led to serious
declines in fish stocks (Kelkar and Krishnaswamy 2014).
Issues of fishing rights and access on the Ganga River have been historically contested. The locus
of conflicts on fishing rights and access can be tracked to the private control of fisheries of the
Ganga River through a system of ‘water-lording’ called the Panidari or Jalkar Zamindari (Reeves
1995, Sharma 2006). This ‘private fishing grant’ was conferred upon one family in the Mughal
period. The fishery was later sublet to other families, who continued to extort large shares from
the daily catches of river fishers (Sharma 2006, Verghese 2007). A social movement by fisher folk
in the 1980s succeeded in overthrowing the oppressive private regime, but also led to open-access
fishing in the flowing waters of Bihar. New conflicts emerged soon after, with mafia gangs taking
control and exploiting river fishers through threat and violent means (see Kelkar and
Krishnaswamy 2014).
Interview surveys
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We conducted semi-structured interviews and informal discussions with the following
stakeholders: 1) full-time and part-time fishers using gillnets and mosquito-nets, 2) fishers from
non-fishing castes using mosquito-nets, 3) state fisheries department officials, 6) contacts and
affiliates of mafia gangs controlling mosquito-net fishing, and 7) other relevant institutional
representatives and key informants. Interviews focused on understanding the views of these
respondents about 1) historical and contemporary institutional control of river fisheries and
resulting conflicts over rights and access, 2) involvement of state fisheries departments and mafia
gangs, 3) river channel changes, and 4) strategies used by fishers to adapt to conflict risk. Gillnet
fishers belonged to the Mallah and Nishad caste-groups (Kelkar and Krishnaswamy 2014),
whereas mosquito-net fishers included fishers from Bengal (refugees settled in Bhagalpur from 45
years), and from the Gangota and other backward castes, recognized officially as ‘non-fishing’
castes. These fishers used large mosquito nets in side-channels, mosquito nets along the shoreline
to trap small fishes, or mosquito net barricades to trap fish moving into the river from floodplain
wetlands, with receding floodwaters.
Textual analyses from policy documents and notifications
We analyzed state government policies, acts, and legislative documents affecting river fisheries in
Bhagalpur, Bihar, to identify the details about which different stakeholder groups negotiated
conflicts over fishing rights and access.
Mapping institutional boundaries and river channel changes
We mapped institutional boundaries based on detailed ground surveys, review of government
documents, and participatory mapping with fishers, institutional representatives, and other key
informants. Fishing areas, jurisdictional boundaries of state departments, and areas under the
control of mafia gangs, were delineated from these sources in the software Quantum GIS 2.4.0. To
estimate patterns and rates of river channel change, we digitized and analysed shifts in the active
river channel and floodplain water-bodies for selected years (1937-2017) from topographical maps
and satellite images (Fig.1). Our aim was to determine the extent and nature of mismatches
between the moving river channels and the boundaries of different institutions.
Only the major qualitative findings of our work are described in the extended abstract.
Results and Discussion
Accretion and erosion during high monsoon-floods of the Ganga River, and meandering and
migrating river channel courses, regularly cause confusions about boundaries of land and water.
These changes challenge any fixed boundaries drawn to ‘define’ fishing rights and access in the
floodplain. The Bihar state fisheries department provides cooperative membership to fishers at the
scale of fixed ‘blocks’ (administrative units). As the river might move in or out of particular blocks
in different years (Fig.1), block-based management becomes confounded. The ‘free-for-all’ fishery
regime on Bihar’s rivers means that fishers do not pay revenue or taxes from their fishery earnings
to the state. As a result, the fisheries department does not ‘interfere’ in matters pertaining to river
fisheries. After the drastic decline of river fisheries from the 1980s and ascent of aquaculture, the
fisheries department’s mandate has only been the development of pond-based culture fisheries.
Fisheries officials were not clear about whether river fisheries were included in their block-level
administrative responsibilities. Some officials said that all rivers were ‘national’, and so states
could not decide matters pertaining to them. Others stressed that inland fisheries was a state subject
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and river fisheries fell under their purview, and that jurisdiction of block-level fishery cooperatives
extended to river stretches within the respective blocks. Such contradictions illustrate the
confusions due to interplay between hierarchically nested agencies of control. Government
officials also agreed that river fisheries management was complicated by the meandering and
shifting nature of the Ganga River from one block to another. Together, these factors precipitate
into a near-total neglect of river fisheries by state institutions that are supposedly in charge of their
management.
Other legal issues intersect with the already complicated institutional positions on fisheries along
the Ganga River in Bihar. The separation of ‘navigable, flowing waters’ from the ‘Jalkar’ sections
of the river-floodplain is one such issue. Jalkars comprise river side-channels and inlets managed
under seasonal contracting, wherein the fisheries department of a block leases Jalkars to bidders
from fishery cooperatives for the dry season (November to April). Leasing applies only to dhabs,
which are water-bodies cut-off from the active river channel as floodwaters recede. However, more
productive kol areas, which are inlets connected to the navigable river channel (100 m wide at
confluence), can be fished by anyone as an open-access (Government of Bihar 2006). In reality,
mafia gangs control both dhabs and kols, and employ destructive fishing techniques with mosquito
nets and other methods to make quick profits during the lease period (until the rising floodwaters
of the next season). Further, their system of control is dynamic and responsive to seasonally
changing kol and dhab configurations. The areas of operation of gangs keep shifting with the
changing courses of the Ganga. The ‘institution’ of gangs thus emerges as the most ‘adaptive’,
showing us, problematically, that oppressive regimes can not only be adaptive but even stable and
resilient.
The control by gangs has contributed to aggravating conflicts, which play out strongly between
fishers using gillnets (more selective, with lower catchability) and mosquito-net users
(indiscriminate fishing). According to Bihar’s fisheries act, the use of fishing nets with mesh sizes
below 40 mm is illegal. By this definition, the use of all mosquito nets and many gillnets is also
illegal. However, gillnets are used by full-time fishers who have membership of block-level
cooperatives managed by the state fisheries department. These fishers try to seek recourse from
the fisheries department for their problems. In contrast, mosquito net fishers often work under the
protection of mafia gangs and local strongmen, and continue illegal activities in the absence of any
monitoring by the fisheries department. Mafia gangs are not passive agencies; on the contrary,
they impose total control on both Jalkars and open-access river fisheries, by regularly harassing
gillnet fishers and extorting their fish catches by the use of threat, physical assault, and sometimes,
grave forms of violence. Fishing has become a dangerous occupation on the Ganga today (Kelkar
and Krishnaswamy 2014). The lack of any regulation of mosquito net use by the fisheries
department, and their ‘hands-off’ approach in riverine fisheries has worsened conflicts. None of
the official respondents we interviewed reported any knowledge of illegal fishing undertaken by
‘anti-social elements’ controlling river fisheries.
In addition, fisheries of the Bhagalpur district face problems of settlement of fishing rights in the
stretch of the Ganga River designated as a river dolphin sanctuary (65 km, from Sultanganj to
Kahalgaon, in which Bhagalpur lies). Although legally disallowed in the sanctuary, fishing
continues within its boundaries, as along the Ganga in Bihar elsewhere. However, the intervention
of the forest department in charge of protecting river dolphins further burdens fishers. Forest dept.
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staff often target the weaker gillnet fishers for net use (which can entangle and accidentally kill
dolphins), but are unable to ban illegal gears from operating (Kelkar and Krishnaswamy 2014).
Importantly, the sanctuary overlaps a large part of the past Panidari-controlled stretch, which
compounds historical conflicts over access (Fig.1). Sanctuary boundaries are also uncertain (due
to the shifting river) but the state’s management follows fixed rules and guidelines. A combined
result of hydrological dynamics and ‘institutional interplay’ on the river floodplain of Bhagalpur
is seen in the continuing and worsening conflicts over fishing access. Blame-games between the
fisheries and forest departments render the capture fisheries ‘orphaned’ as a livelihood system.
With de facto ‘institutional arrangements’ such as control by mafia gangs, and irrelevance of state
institutions for river fishers, the current regime of Gangetic fisheries is a ‘shadow state’, ruled by
local gangs.
This situation leaves gillnet fishers with wicked problems and precarious livelihood options. The
first choice, taken by some fishers, is of moving into pond-based fish culture through their
cooperative membership. However, fishers have limited financial capacity and poor communitybased organization to secure pond leases from more powerful bidders. The second is that of
obtaining Jalkar areas on leases, which means that they must work under mafia gangs who control
the kols and dhabs. The second choice is to continue in the open-access river fishery, but to also
form ‘working arrangements’ with criminal gangs. The last option to exit the fishery appears to be
the dominant choice of fishers in Bhagalpur. Great numbers of fishers have migrated in the last 15
years for farm and construction labour in distant regions of India. However, fishers who have
continued river fishing now gradually enter ‘collaborations’ with mafia-gangs controlling the
‘Jalkars’. There are troubling signs that such treacherous regimes might become the mainstay of
the already degraded river fishery in the near future.
Conclusion
Our study unravels the institutional complexities underlying fishery conflicts in Bihar’s riverfloodplains. The precarious regime that river fishers negotiate through collaborations with gangs
is effectively their last resort, but comprises insecure arrangements that make fishers prone to
continued exploitation. Weakened community-based institutions and state neglect of river fisheries
have magnified risks faced by fishers from conflicts.
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Figure 1. Maps showing a) dramatic channel changes of the Ganga river in Bhagalpur district,
Bihar, India, over the last 30 years (1989-2018), and b) the movement of the river across fixed
boundaries of fisheries department blocks (gray), and areas controlled by mafia gangs (red).
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Fisheries play a vital role in nutritional well-being, livelihood security, regional economic
development especially in Sub-Saharan Africa where seafood constitutes up to 75 kg per annual
capita consumption. With global environmental and economic change impacting fishery resource
sustainability, there is a growing interest in moving from business as usual to resilient pathways
and a blue economy strategy. Fiscal reforms and sustainable financing are vital tools towards such
transformative and resilient development especially in meeting SDG target 14.b. However, little
is known about what drives public and private financing along the fish chain and how these
decisions impact small-scale fishing stakeholders. How often are fiscal instruments well aligned
and integrated with social and environmental policies and the needs of the most vulnerable?
Arguably, fiscal reforms that are equitable and inclusive and considerate of multiple objectives are
crucial in promoting social-ecological resilience and in legitimizing public policy deliberations.
We assess various fiscal instruments and financing mechanisms regarding fisheries and other
marine resources and its impact on private and public benefits within a blue economy strategy. We
start with various subsidy programs to fishing fleets and seafood marketing both in the small scale
and large-scale sectors from the standpoint of fishing capacity and resource sustainability. In
addition, we assess various efforts and financing mechanisms in the Sub Saharan African context
to justify governance reforms. We conclude with various principles and modalities that promote
equitable and inclusive fiscal reforms and highlight some opportunities for financing mechanisms
that contribute to achieving SDG 14.b by 2020.
Introduction: Fiscal reforms in the context of SDG 14 and the blue economy
Fiscal reforms and sustainable financing are crucial in addressing fisheries viability and
community resilience especially with global change. Identifying and assessing best practices on
fiscal modalities in various geographical and socio-political settings provide impetus for scaling
out and replicating sustainable financing options for small-scale fisheries (SSF). Why is this an
urgent matter? Well, some would argue the 2030 Agenda and ‘leave no one behind’ offers a unique
opportunity for collective action on multiple global and national targets that encompass human
development, climate change, and biodiversity conservation. Within fisheries and marine systems,
the blue economy paradigm also complements these strategic directives by outlying various
opportunities to diversify sustainable food production (fisheries and aquaculture), integrated
ocean-based industries and livelihoods (tourism, renewable energy, etc.), and other untapped
potentials (pharmaceuticals, mining, and biotechnology). There is also emphasis on nonconsumptive goods and services such as coastal protection and climate buffer, carbon
sequestration, waste management, and areas beyond national jurisdiction through novel
governance arrangements.
For SSF in the context of the blue economy, emphasis has been on affordable local seafood,
sustainable livelihoods and regional trade, addressing post-harvest spoilage, and access to inputs
for value addition. Moreover, fiscal reforms towards economic viability and integrated programs
with coastal tourism and the household economy (agri-commodity chains) offer resilience in the
face of global change. The key research question of interest is how can fisheries subsidies be
disciplined or reformed and at the same time contribute to SSF value chain development under
SDG 14.b (see Table 1)?
Table 1: SDG 14 targets with emphasis on meeting 14.4, 14.6 and 14.b in two to ten years
Target

Key issue to address

Timeline
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14.1

Prevent and significantly reduce marine pollution

2015

14.2

Sustainably manage and protect marine and coastal ecosystems

2020

14.3

Address the impacts of ocean acidification

2030

14.4

Regulate harvesting and end overfishing, IUU and destructive fishing practices

2020

14.5

Conserve at least 10% of coastal and marine areas

2020

14.6

Prohibit subsidies that contribute to overcapacity, overfishing, and IUU

2020

14.7

increase the benefits to SIDS & LDCs from sustainable marine resource use

2030

14.a

Increase knowledge, develop research capacity & transfer marine technology

2030

14.b

Access for small-scale artisanal fishers to marine resources and markets

2030

14.c

sustainable use of oceans and their resources though laws such as UNCLOS

2030

The paper starts with theoretical arguments for fiscal reforms drawing on bioeconomics and
renewable resource management. Next, we situate our analysis on western Africa, a region with
three dynamic large marine ecosystems and fisheries dependent coastal nations. Finally, fishing
capacity is assessed in relation to the small-scale and industrial sectors, to understand types of
fiscal instruments that could contribute to resource sustainability and in meeting targets 14.b.
Theoretical foundations on fiscal instruments
We draw on various conceptual and analytical tools and provide empirical evidence on the
interplay between fiscal instruments, fishing effort, techno-economic performance, and resource
sustainability in meeting the above-mentioned SDG 14 targets. From a blue accounting standpoint,
fisheries are natural capital assets that yields a portfolio of benefits, both consumptive and nonconsumptive, through time and at appropriate discount rates. Investing in natural capital assets to
maintain maximum sustainable yield (MSY) through moderate fishing effort (E) has been the
theoretical foundations of harvest strategies and fisheries management (Fig 1a). Harvest strategies
at E1 are arguably more sustainable (than E2) as the difference between TR and TC is at the point
of Maximum Economic Yield (MEY). However, the increasing use of perverse incentives such as
subsidies that reduce on total cost of fishing (TC) and / or increase total revenue (TR) has
contributed to overcapacity and overfishing in many parts of the world with global estimates of
billions in dollars (Sumaila et al. 2012).
On the other hand, levying taxes and user fees towards management cost and as a revenue
generating mechanism (royalties) can contribute to sustainable fisheries and marine resource
management by reducing effort from E1 to E2. Although not favorable by the fishing industry as it
affects total revenues (t’ as shown in Fig 1b), these royalties can be used as ecological fiscal
transfers to re-invest in the fishery especially towards conservation programs such as MPAs and
in meeting other national development priorities (such as basic education).
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Fig 1a and 1b: The economics of regulation and implications for fishing capacity and overfishing under subsidies
(1a) and taxes (1b) modified from the Gordon-Schaefer bioeconomic model

In situations of resource scarcities and depleted fisheries, policy and market innovation can also
contribute to value-added benefits that increase supply and product differentiation to meet a
growing a consumer demand (Asche and Smith 2018). Moreover, other governance mechanisms
can contribute to moving the backward bending supply nature of seafood from depleted or
collapsed towards rebuilding entire fish chains.
Fisheries and seafood production in Western Africa: fiscal policy priorities
African fisheries and marine ecosystems are juxtaposed on a densely populated coastal region with
high reliance on seafood production and consumption. Average consumption per capita is
estimated at 16kg per year and can contribute to about 75% of animal protein in countries like
Sierra Leone and Senegal. The region represents one of the most complex and dynamic ecosystems
with high level of marine biodiversity, fish biomass, and sensitive coastal mangrove habitats that
are breeding and nursey grounds as well as climate buffer. Three Large Marine Ecosystems (LME)
are found in this region, influenced by various currents including the Canary, Guinea, and
Benguela current that drives a lucrative fishery resource. These stocks have been exploited over
decades, with fleets that range in size and vessel tonnage, motorization, fishing capacity, and gear
selectivity (Fig 2). This is exacerbated by offshore fleets for both high value seafood exports as
well as fishmeal.
With high level of climatic stressors and fishing pressure, the status of commercial fisheries has
been assessed to be fully exploited (e.g. Atlantic horse mackerel, deep water rose shrimp in the
Canary and the Guinea Current, southern African anchovy and cape horse mackerel in the
Benguela Current), overexploited (Sardinella in the Canary Current, cuttlefish in the Guinea
Current, and South African abalone in the Benguela current) and in some instances depleted stocks.
Moreover, illegal unreported and unregulated fishing practices, whose activities range from the
use of illegal mesh size, fishing in prohibited areas and during closed seasons hinder sustainability
practices through declining supply by increasing fishing pressure and engaging in fast earning
fishing activities. As a result, it is estimated that illegal fishing generates $2.3 billion US lost
annually in the sub-region of West Africa alone (Doumbouya et al. 2016). In addition, incursions
to artisanal fishing zones, which constitute nearly 60% of all sanctioned infractions, undermine
fish supply for small-scale operators and results in increased fishing pressure and human security.
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Fig 2: Reconstructed catch showing key sectors (upper left), fishing capacity (bottom left) and vessel –
gear characteristics for subsidy reform strategies (Source: Belhabib et al. 2018)

Fiscal reforms within the context of a blue economy and Agenda 2030 agenda provides windows
of opportunities to address issues around overcapacity, IUU, and sustainable fisheries reforms
(Mohammed et al. 2016). Our review of fiscal instruments in Africa and beyond show that
incentives are the mostly preferred to resource users and industry stakeholders, with the aim of
developing the sector into competitive and viable enterprises through subsidies and community
rights. Incentives are defined broadly to include the usual subsidies to fishing and processing
sectors, stimulus packages, loans and grants, joint ventures, access rights, etc. Taxes and fees are
not popular by the fishing industry and user groups. Although it affects (private) profit margins in
the short term, in the long term it reduces on fishing effort and promotes stock replenishment. The
rents also provide financial resources to meet the transaction cost of management, which adds to
the public goods nature of the resource.
While there is more emphasis on the need for fiscal allocation through subsidies in the harvesting
stage of the fish chain in the West African sub region (Fig 3), the processing and marketing stages
receives limited attention especially for SSF where post-harvest loss is high. This presents
tremendous opportunities for product differentiation, value addition, and creating revenue along
the entire fish chain and in meeting SDG14. b. So far, emerging evidence points to an increasing
overcapitalised fishery that pay little royalties and engage in limited value addition and local
employment (Belhabib et al. 2018). Against this backdrop, what types of reforms under a blue
economy strategy could potentially lead to achieving SDGs 14.b in few years? Are there other
fiscal policy and governing tools that can be complementary to such an outcome?
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Fig 3: Major types of subsidies estimated for West African countries for 2009 in decreasing magnitude
by country (Source: Sea Around Us database)

Take Sierra Leone (SL) as a case in point, a Least Developing Country, with a seafood dependent
population and strong reliance on exports for foreign exchange. Fiscal reforms could take multiple
forms, in recognition of a newly projected $12 million USD revenue generation target and its 2018
fiscal budgetary allocations and development priorities. Out of the 13 types of fishery subsidies
highlighted in Sumaila et al. (2012), only four are evident in Sierra Leone (Fig 4), and
predominantly related to the harvesting stage of the large-scale sector (LSF).
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Fig 4: Fisheries subsidy estimates (USD) for SSF and LSF in SL (Source: Schuhbauer et al.
2017)

Granting that there are recent budgetary allocations towards ‘Support to Artisanal Fishing’ and the
regional ‘Promotion of Fish Export Activities’ as espoused in the 2018 Government of SL budget
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(GoSL, 2018), this is limited for the types of transformative changes required in meeting SDG
14.b. Within a Blue Economy context, cross-sectoral and institutional linkages are needed with
other government departments such as the Standards Bureau, Department of Co-operatives, the
Business Forum, and the Commodities Monitoring and Marketing Unit under the Ministry of
Trade and Industry. This could leverage more support to the SSF sector and meeting multiple
SDGs beyond SDG 14 at the same time. With an economic downturn since the Ebola epidemic,
financial arrears, and public debts, royalties (including taxes and fees) in Sierra Leone has focused
predominantly on extractives (mining), services (customs and excises, GSTs, etc.), with marine
resources playing a minimal role (less than 10%). Towards a transitional pathway in meeting
multiple SDG targets by 2020 and 2030, opportunities for fiscal sustainability and fisheries reform
could target multiple channels:
a) Increasing royalties and rent through multiple avenues including taxes and user fees, vessel
licences, levies on fishing inputs such as boats and gear, tax on exports, fees for VMS, fees
towards maritime surveillance and security, and rebuilding levies for new entrants;
b) Reducing fishing effort and capacity enhancing subsidies using stock health index and
status of the fishery resources as benchmarks and with good scientific data;
c) Promoting value-addition capabilities for SMEs, local seafood processing infrastructure,
and marketing especially for the SSF in meeting nutritional well-being and food security
as well as regional trade;
d) Cultivating public private partnerships and cost-sharing mechanisms, including
empowering local resource users to be complaint and inclusive in tourism-fisheries related
ventures;
e) Encouraging stakeholders in co-management arrangements to protect critical habitats and
develop MPAs and negotiate new industry contribution to cover the cost of management
especially rebuilding depleted stocks, and towards maritime surveillance, security and
disasters.
f) Instituting a national/regional fisheries development fund to foster new knowledge on the
blue economy, pilot innovative techniques on processing and packaging for SSF, conduct
capacity building initiatives, and support viable fishing cooperatives.
Conclusion
The viability of small-scale fisheries under global change depend on fiscal reforms that are
inclusive, equitable, and efficient. Key policy highlights and recommendations in an LDC context
include:
 Reorienting a comprehensive approach that places the blue economy as an integrated strategy
and the SDGs as measurable targets for fiscal reforms in resource sustainability and
development needs.
 Realigning fiscal instruments towards multiple objectives along the entire ‘fish chain’ in
sustaining fisheries contribution to more than one million people, 3.6 billion in seafood trade,
and 7 million employment opportunities.
 Reconditioning incentives towards value addition and post-harvest spoilage in meeting SDG
14.b in addition to royalties and taxes to reduce on fishing effort and to fund other development
priorities.
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Community based fisheries management (CBFM) in inland capture fisheries and its
importance on to productivity, bio-diversity and income: An example from Bangladesh
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Tarun KumarMustafy, WorldFish, T.Mustafy@cgiar.org
Abstract
Bangladesh is gifted with huge inland capture fisheries resources, largely the contribution of
favorable natural conditions within the country for the growth of living aquatic resources. In a
developing country like Bangladesh, problems are numerous while resources are limited. Despite
of numerous challenges to fisheries sectors in Bangladesh flourishing. In recent years contribution
of fisheries sector is more than 4% GDP, 22% to agricultural GDP, 3% of total export earnings, in
addition capture fisheries provided 28% of country total fish production. This study attempted on
assessing achievements and issues with CBFM of inland capture fisheries. Attempt of CBFM in
Bangladesh undertaken more than two decades, more than 700 community-based organization
(CBO) established for effective fisheries management by providing access rights over the
resources. Study captures results of CBFM undertaken in deep floodplains contain different types
of perennial waterbodies with extended floodplain. CBFM initiatives in Bangladesh enhances
productivity and fish bio-diversity by restoring fish habitat. Community-based efforts also
improved wetland ecosystems, access to fisheries resources by poor and promoted an increasing
trend of income in households associated with in CBFM waterbodies. Coordinated management
waterbodies is essential for addressing the common issues in individual or in cluster of waterbodies
where, resources such as fish are highly migratory and move wherever water is connected. Study
concludes with consideration of factors affecting CBFM and impacts on production, bio-diversity
and livelihoods of people involved in the initiative. Distribution of benefit depends on the strength
and appropriateness of the institutions, attitudes and social cohesion.

Community-based monitoring of pole and line tuna fisheries in the Lakshadweep
Archipelago, India: Inclusive approaches for sustainable management
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Abstract
Lack of adequate scientific information is often a limitation in small-scale fisheries management
in developing countries. Most conventional fisheries monitoring systems, run by institutions or
researchers, are limited by funding, manpower and logistics. However, they fail to recognize and
utilize a resource with great potential to contribute towards fisheries monitoring and management.
Local fishing communities, who are primary stakeholders in marine ecosystems, interface with the
ocean daily and have nuanced, largely undocumented observations about oceans and fisheries. To
leverage this potential, we initiated a community-based fisheries monitoring programme on 4
islands in India’s Lakshadweep archipelago in January 2014. The programme involves local
fishers in voluntary monitoring of Lakshadweep’s pole and line tuna fishery, to fill critical data
gaps. Datasheets for monitoring were developed in consultation with fishers. The programme
generates valuable data on biological as well as socio-economic aspects of the pole and line fishery
such as limitations to fishing, inter-island differences in tuna catches, baitfish preferences, fishing
strategies, diesel consumption etc. which can inform sustainable management of the fishery.
Interactions with participants reveal that keeping detailed records helps them plan and manage
their fishing better. Till date, 18% of active fishing boats have participated in this on-going
programme. We are scaling it up by transitioning from logbooks to phone-based monitoring. The
process of developing and implementing the programme with the community over the past 4 years
has laid the foundation for us to move beyond monitoring and initiate dialogues with them around
sustainable and participatory management of the fishery.

Development of new capping material for remediation of contaminated sediment
Kim, Kyunghoi, Pukyong National University, South Korea, hoikim@pknu.ac.kr
Abstract
In order to evaluate the ability of granulated coal ash (GCA), an industrial waste of coal thermal
electric power stations, to remove hydrogen sulfide and phosphate from contaminated coastal
sediments, a pilot study was carried out in Hiroshima bay, where sediment condition was
deteriorated. Two types of GCA were capped on the contaminated sediment in Hiroshima Bay
with 20 cm thickness. And control site was remained without any treatment. Concentration of
phosphate in the pore water of the sediment ranged from 0.1-0.4 mg/l at the Control and
Experimental A sites, while it was suppressed to 0.0-0.15 mg/l at the Experimental B site.
Concentration of hydrogen sulfide in the pore water of the sediment decreased to nearly zero in
both experimental sites, whereas it remained over 0.2 mg/l in the control site. Concentration of
acid volatile sulfide (AVS) in the sediment also decreased significantly in both experimental sites,
while remained over 0.4 mg/g in the control site. Increases were observed in both the number of
benthic microalgae species and the individual number of benthic animals in the surface sediments.
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This may have been due to the decrease in hydrogen sulfide. From the results obtained above, we
concluded that the capping of GCA on contaminated sediments is a promising method for the
remediation of contaminated coastal sediments.

Low-value fish used as feed is a source of disease in farmed fish
Kim, Dohyung, Pukyong National University, South Korea, dhkim@pknu.ac.kr
Abstract
Low-value fish is the most commonly used feed in Asian fish farms despite the fact that its
application is controversial in regard to the sustainability and biosecurity of aquaculture. In this
study, the causal agent of a disease outbreak at a Korean rockfish Sebastes schlegelii farm was
investigated to determine whether the low-value fish used at the farm was the source. Infected
Korean rockfish and Pacific sand eel used as feed were sampled from the farm, and bacterial
cultures recovered from the internal organs of all sampled rockfish were isolated as pure cultures
and later identified as Vibrio harveyi. The causal agent of the disease was also isolated from the
kidneys of some of the sampled Pacific sand eels. This study provides additional evidence that the
low-value fish used as feed at fish farms can be a key source of infectious diseases.

Industry responses to perpetual transformation: Mental health and the Australian fishing
industry
King, Tanya, Deakin University, Australia, tanya.king@deakin.edu.au
Abstract
Commercial fishers in Australia experience frequent changes to management. These
transformations vary in type, degree of impact, and industry response. A 2017 survey suggests that
both the changes themselves as well as the anticipation of further changes are a source of
significant anxiety in the community, with fishers reporting levels of 'high' and 'very high'
'psychological distress' (using a K10 test) at rates almost double that of the general population.
These results merely confirm what has been a well-known feature of the industry for some time.
The public naming of the issue, in the mainstream and social media, as well as the recognition of
the issue by key government bodies, including the Fisheries Research Development Corporation,
and the departments responsible for fisheries, and for health, has prompted action on behalf of
industry to address the issue. This paper will consider two of the key industry-driven responses to
the crisis of poor mental health in the Australian fishing industry. First, I will describe the
mobilisation of the Tasmanian (state) fishing community around the issue, including their fundraising efforts and their partnering with an existing wellbeing provider. The second will present a
national strategy driven by Australia’s fishing women’s organisation, that draws on the candid
reflections of several fisherman ‘ambassadors’ to highlight the impact of suicide in the community.
The goal of the national campaign is to advocate for the mental health of seafood communities to
be taken into account when designing future management transformations.
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Abstract
Cultural fishing is an emerging term being used in fisheries regulations. While people fish for a
variety of reasons, managers seek to categorize different types of fishing for quotas, constituents,
and effective governance. Attempts to use cultural fishing as a management category is difficult
because it is relatively new, and the term has not been well defined in theoretical terms, academic
scholarship, or used consistently in practice. Recently, defining cultural fishing has become
important in American Samoa, where a lawsuit successfully challenged a rule to allow longline
vessels to fish closer to the island archipelago in waters that had previously been reserved for
smaller vessels. Using American Samoa as a relevant and timely context we explore the different
factors to be considered when defining cultural fishing. We developed a framework that can be
used to evaluate the tradeoffs across multiple dimensions of cultural fishing. This framework can
be used by managers, scientists, and regulators to frame a dialogue about cultural fishing in
American Samoa and elsewhere and as a powerful tool to analyze fisheries governance
arrangements.

Socio-economic issues of women dried fish processors in southern Sri Lanka
Koralagama D N, Department of Agric. Economics, Faculty of Agriculture, University of
Ruhuna, Sri Lanka, dilanthik@gmail.com
Bandara S P, Department of Agric. Economics, Faculty of Agriculture, University of Ruhuna, Sri
Lanka, shanikapiumanthi.cj@gmail.com
Abstract
Dried fish processing is a post-harvest technique attached to small-scale fisheries yet important
income generating activity in fishing communities. It reduces post-harvest losses while adding
value to excess and low quality fish. Although, it is an economic venture mostly at household level
extending upto international sphere, less research and discussions are held to explore the socioeconomic issues. Focusing this lacuna in the dried fish processing industry at cottage level this
paper examines the socio-economic issues encountered by women processors in Southern Sri
Lanka. A mixed method approach was adapted with a questionnaire survey (n=120) and in-depth
interviews as quantitative and qualitative data collection respectively. By being the only source of
income generation, majority of women (64 percent) are fulltime processors employing inherent
knowledge and life long experience from childhood. Despite, the average monthly income is 300
USD, the processing is subjected to seasonality. Less fish availability and high prices curb dried
fish processing during the off-season. Moreover, high labour cost, uncertain weather (climate),
248

less fish for processing, and poor storage facilities were highlighted as main hindrance. Higher
labour cost prompted to utilize family labour extensively thus motivated to absorb idling family
labour (76%) into the production. However, women in dried fish processing are socially less
recognized with numerous restrictions over accessibility including fish resources (input), beach
(place), market (dominancy), and finance (decision making). This evokes for an egalitarian
resource allocation that lessen socio-economic vulnerability and social exclusion of dried fish
processors especially from a gendered perspective.
Keywords: Dried fish, women, Southern Sri Lanka, socio-economic, social recognition
Introduction
Fish and fisheries products are cheaper sources of animal protein, which is also the solution for
problems of malnutrition in most of the regions (FAO, 2016). Being a highly perishable
commodity, fish and fisheries products are susceptible for deterioration. Thus, dried fish
processing is one of the famous fish preserving technique used worldwide to extend the shelf life
of fish and fisheries products (Latif et al., 2014). Dried fish is the main protein source for inland
communities in Sri Lanka evidently for 79.2 percent in estate regions (Census and statistics, 2014)
where distribution in fresh form is always challenging. In this respect, dried fish production is a
vital industry in most of the countries including Sri Lanka (NARA 2015). However, the domestic
dried fish production in Sri Lanka cannot cater the demand of the nation. Hence, the consumption
is largely depending on imports. The figure 01 shows the dried fish imports and production in Sri
Lanka from 2007 to 2015.
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Figure 1: Dried fish production and importation in Sri
Lanka
(Source: MFARD, 2016)
According to figure 01, dried fish production is remarkably increasing from 2010 to 2014 at a rate
of 4925.6 mt per year. Imports follow the opposite pattern during the same period with a slight
decreasing trend. However, from 2014 to 2015 the import quantities have been increased to
compensate the decreasing production, which is in line with the marine fresh fish production
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(MFARD, 2016). Sri Lanka imports dried fish and sprats mainly from Thailand, India, Indonesia,
Pakistan, Maldives, and China (NARA, 2015).
Marine dried fish processing is one of the main occupations in certain fishing communities in Sri
Lanka (Central Bank, 2016), especially in Northern and Eastern Provinces where 70 percent of the
products coming from (NARA, 2015). Further, women engagement is significant in dried fish
processing (Thivviyan and Jayakody, 2017) yet not documented in detail. Although, the smallscale fisheries is attracted by researchers, scientists, academics, and poicy makers dried fish
production has not well acknowledged even in policy documents. In fact, dried fish industry needs
to follow the same different lenses as used in small-scale fisheries to view matters in a realistic
manner. In fact, this study aims to unravel the socio-economic status of dried fish processing
women in Southern Province in Sri Lanka. Following sections of the paper describes the
methodology adopted, results and discussions. Finally, the paper presents the key findings in the
conclusion.
Methodology
The study was confined to Southern Province of Sri Lanka due to budgetary constraints. Matara
district, which is one of the major fishing Districts in Sri Lanka (out of total 15 marine fishing
Districts) was selected. The survey was conducted in two fisheries inspector (FI) divisions;
Kudawella and Nilwella, which reports the highest quantities of fish harvest from small-scale
fisheries from one day OFRP (Out board fiber reinforcement plastic) boats. Moreover, these two
FI divisions contribute significantly for dried fish production in South. Secondary data for the
study were gathered from department of Census and Statistics, Ministry of Fisheries, Central Bank
reports, scholarly articles and other published and unpublished documents. A mixed method
approach was employed to collect primary data. In-depth interviews with 10 women dried fish
processors, key informant discussions, and participant observations were used to gather qualitative
data. A structured questionnaire survey was administered to glean quantitative data from 120
women dried fish processors. Absence of a list of dried fish processes in the area was compensated
by adopting snowball-sampling method. The survey was conducted for two months from October
to November in 2017. Collected data were tabulated and analysed in Ms Excel. Descriptive
statistics and presentations methods were used to communicate the findings meaningfully.
Results and Discussion
Majority of women in the sample are full time workers accounts for 64 percent and only 32 percent
are working for part time. The part time processers engage with fish selling, dried fish selling,
and/or operating small boutique as their main livelihood. In fact, their engagement in dried fish
processing is not regular. The education level of the sample limits upto grade five (28 percent) or
grade eight (32 percent). This reveals lower level of education among women dried fish processors
yet 12 percent have been obtained secondary education upto Advanced level examination. Having
lesser opportunities for well reputed and recognized jobs in the society due to inadequate education
qualifications, dried fish processing has become an attractive income generation for majority.
Moreover, descending from small-scale fishing families with income fluctuations, the income from
dried fish has become a vital supplement for the household economy. The community
comparatively categorizes the scale of operation into three; large scale; medium scale; and smallscale, based on the strength of the labour force. Fifty-eight percent operates dried fish processing
as a medium scale venture and 26 percent as small-scale. Remarkably, 16 percent are operating at
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a larger scale with paid labour and well-established marketing channels. Large-scale processors
are equipped with regular fish suppliers and buyers. Family labour is the main source of labour for
small-scale operations whereas relatives and neighbours are employed in medium-scale
operations. Small-scale operators use left-over fish after selling, which are mostly supplied by their
husbands or relatives. Medium scale operators buy fish from fish sellers from the fish market or
directly from boats. Yet, the industry can be categorized as a cottage level industry because 48
percent are relying on family labour and 28 percent on relatives and neighbours. Only 24 percent
get the support from hired labour especially for whom operating at large-scale. Women are
satisfied with the support they are getting from family members for dried fish production (mean
value 1.54). Almost all the respondents could not provide an exact answer with respect to earnings
because; dried fish (fresh fish as well) production is seasonal; fish availability is uncertain and
fluctuates; prices are species specific; entirely depending on the weather; spoilages/theft; and
fluctuating market prices. The average monthly income from dried fish processing is shown in
figure 02.

10% 13%

less than 130 USD

21%

131 - 330 USD
56%

331 - 430 USD
above 431 USD

Figure 2:Average monthly income of dried fish production
According to figure 02, majority are earning 131 – 330 USD per month. This falls under poor
income category, thus appear as a supplementary income source that strengthens the household
economy. However, the income may vary with the species, quality, and the buyer. Selling is not a
problem for all hence unattainable demand is affirmed. Retailers, wholesalers, direct buyers, and
door to door collectors make the selling process easy for 74 percent of processers. Despite, 62
percent reported lack of free time for other household engagement due to dried fish processing,
which is highly time consuming 80 percent are eager to continue with dried fish processing.
Although, 20 percent are not sure about the future and indifference on continuation due to external
factors/personal factors none of the respondent is willing to discontinue the dried fish production.
This is evidence for happiness of women whom are empowered with economical gain while
assuring food security at household. However, women in dried fish processing are socially less
recognized. Hanging around the beach is not socially accepted for women. This limits negotiations
for cheaper raw material (fresh fish) and getting higher market prices. Moreover, the process is
dominated by men over buying dried fish and selling fresh fish through cultural taboos. Seasonality
of fish availability, extended rainy season, competition with imported dried fish, cost of raw
material, higher labor cost, lack of financial support, lack of enough space for drying (trellises)
and storing, and waste disposal are the problems encountered by women dried fish producers in
Matara District. Among these, fresh fish prices (82%), seasonality of fishing (70%), and higher
labour cost (65%) are crucial.
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Conclusion
The study was designed to find out the socio-economic status of women dried fish processers in
Matara District in Sri Lanka especially concerning Kudawella and Nilwella Fisheries Inspector
Divisions. As a way of utilizing idling labour and source of supplementary income, women are
engaging in dried fish processing as full time and part time occupants. Having lower level of
education, dried fish processing has become an alternate income generating activity for women.
Dried fish processing takes place as medium or small-scale operations with the support of family
members, relatives, and neighbours. Descending from a fishing community dried fish processing
is not a matter of humiliation. However, women in dried fish processing are socially less
recognized with numerous restrictions over accessibility including fish resources (input), beach
(place), market (male dominancy), and finance (decision making). This evokes for an egalitarian
resource allocation that lessen socio-economic vulnerability and social exclusion of dried fish
processors especially from a gendered perspective.
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Migration in fishing communities: Gender and non-farm work in fishing communities in
Cambodia
Kusakabe, Kyoko, Asian Institute of Technology, Thailand, kyokok@ait.ac.th
Prak Sereyvath, Cambodian Institute for Research and Rural Development, Cambodia,
praksereyvath@cird.org.kh

Abstract
Fish resources both for inland fisheries and marine fisheries have been decreasing since around
2011. In Cambodia, both women and men go for fishing or at least involved quite heavily in selling
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and processing. Fisheries used to provide good income for the family. As the fish resources
decrease, how women and men are coping differs by location. The inland fisheries have been
hardest hit by the decrease in fish resources, and some are living on savings, while others send
their children for labor migration to construction and industrial zones outside the villages and to
Thailand. In the coastal areas, fishing still provides the highest income for the family, but at the
same time, the industrialization in the area provides employment opportunities especially for
young women in factories, casinos and seafood processing. The study shows how coastal areas are
able to diversify their income through women’s work, while in the inland fisheries area, fishers
are deprived of alternative livelihood when tourism and other business opportunities are taken
away by outsiders. The only way for them to survive is by sending children to Thailand, which
again hit difficulty because of recent changes in Thailand’s migration policy. The paper argues for
the importance of creating non-farm employment for women in fishing communities, by protecting
their rights to do business in the area.
Keywords: gender, fishing communities, Cambodia, migration
Introduction
In Cambodia, fisheries produce 6.4% of GDP in 2014, and many are small scale fisheries. Small
scale fishing has been done by most of the rural population either in fresh water or in marine. They
fish in small boats or even without boats, using nets and traps. Small scale fishing has been
providing the rural population with important source of food as well as important source of income.
In many places, fish provide the largest cash income for the rural households, even though they
still consider themselves as farmers. Since around 2011, fishers started to observe rapid decrease
in fishing resources in Cambodia. The decrease is attributed to various factors including
environment degradation, increase in population who are engaged in fishing, weak fisheries
resources management, and illegal fishing activities. The decrease in fish catch has impacted the
communities and gender roles and responsibilities. This paper examined the changes in livelihoods
in Cambodian fishing communities.
Methods
The study covered the four types of area in Cambodia, namely, the Great Lake (floating villages),
flooded area of the Great Lake, coastal area, and area along the Mekong river. As of 2014, there
are 516 community fisheries (CF) in the area, covering 332,168 members. The study selected 10
CF in Tonle Sap area, 5 CF in coastal area, and 2 CF in upper Mekong area, and conducted three
FGDs in each CF, and interviewed 12-15 fishers per CF.
Results and discussion
In the inland area, both women and men go on boats to fish, although men are still the main person
to go for fishing. Gleaning is done by both women and men, but gleaning tends to be seen as an
activity done during desperate situation. It is difficult to be a fisher when one is poor. The
investment for fishing boats and gears are expensive, and fishers tend to be indebted because of
such fishing practices.
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The decrease in fishing resources have been experienced much harder by inland fishers, where
fishers report that they can catch only 25% of what they could catch 10 years ago. Marine fishers
also report decrease, but not to the extent of inland fishers.
Responding to the decrease in fish catch, fishing families go for hired labor or start to work in
factories and casino, if there are ones near their house. Some youths go for labor migration to
Thailand. In-country migration is more because of study and marriage, and not much for labor
migration. In some villages, CF establish eco-tourism to earn extra income to compensate for the
decrease in fishing resources.
With decrease in fishing, both women and men are going for other income generating activities to
supplement the household income. Most of these new activities are carried out by women – making
traps for crabs, opening small shops at home, going for garment factories and working in casinos.
Men tend to continue fishing, and fishing still remains to be the highest earning activity among all
the options that they have. Some CF are threatened by urban based external investors for land
grabs. Women are active in protecting their resources. Even though women do not go for actual
fishing, they have a strong identity as fishers, and they are engaged in various activities all for the
purpose of supporting their men to continue fishing.
In coastal area, where fishing resources have not shown much decrease have benefited from
factories established nearby, hence were able to diversify their income. In inland fisheries area,
where catch has decreased considerably, there is less employment opportunities. Migration to
Thailand tend to be the only way out of these villages, which does not necessarily provide them
with adequate income to replace the loss in fish catch.
The comparison of these different areas shows how migration actually deepens poverty rather than
uplifting them, and how women are the ones who struggle to keep the fishing activities afloat.

Competing Voices: Indigenous rights in the shadow of conventional fisheries management
in the tropical rock lobster fishery in Torres Strait, Australia
Lalancette, Annie, Saint Mary's University, Canada, annie.lalancette@gmail.com
Monica Mulrennan, Concordia University, monica.mulrennan@concordia.ca
Abstract
Much progress has been made in recent decades in achieving high-level recognition of indigenous
fishing rights. Unfortunately, the translation of international declarations, legal principles and
court decisions into fisheries regulations and management approaches has proven challenging. We
argue that a sea change in conventional fisheries governance arrangements is needed to respond to
new imperatives and expectations around indigenous fishing rights and interests. Through an
examination of the tropical rock lobster (TRL) fishery in TS, Australia, we show: (1) how current
fisheries management structures, processes and discourses are at odds with indigenous Islanders’
conceptions of the fisheries; and (2) how the existing regime excludes and renders silent the
priorities of Islanders, in particular those related to Islander ontologies. We believe our findings
extend to indigenous-State relations in other State-managed fisheries and are also relevant to many
non-indigenous small-scale fisheries. We conclude that conventional fisheries management
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requires a fundamental shift in institutional alignments and existing power relations that can only
be achieved through the creation of a new governance system.

Characterizing and monitoring outcomes of inland fisheries governance in Myanmar
Langeard, Romain, WorldFish, Myanmar, r.langeard@worldfishcenter.org
Abstract
The project ‘Improving fishery management in support of better governance of Myanmar’s inland
and delta fisheries’ funded by ACIAR is carrying out research to support inland small-scale
fisheries (SSF) and their transition under the decentralization of natural resource management.
Implemented by WorldFish in partnership with the Department of Fisheries (DoF), the project is
pioneering a unique research framework involving local NGOs and universities to document and
support the policy reform process. The research aims at offering in-depth characterization of
existing management systems, with a particular emphasis on recent community-based
arrangements. Further, the research puts forward a comprehensive monitoring system with the
intention to evaluate the impacts of different management in terms of social equity, economic
productivity and environmental sustainability. Building on these two components, the research
supports a critical reflection on the reform process and the possible improvements in the
governance of Myanmar’s freshwater fisheries. The presentation will revisit the collaborative
research work to date in order to finally outline some of the risks and opportunities lying ahead of
the reform.

Opportunities to realize social transformations in small-scale fisheries
Lawless, Sarah, ARC Centre of Excellence for Coral Reef Studies, James Cook University,
Australia, sarah.lawless@my.jcu.edu.au
Abstract
Increased attention given to addressing social issues in small-scale fisheries has led to an
emergence of ‘social meta-norms’ promoting the best ways of governing for social and
environmental outcomes. Social meta-norms predominately refer to human rights, gender equality,
equity, and justice. Collective efforts have been effective in establishing and promoting these metanorms at the global scale (e.g. the Sustainable Development Goals). In small-scale fisheries, these
norms have manifested as guiding principles, for example, within the Voluntary Guidelines for
Securing Sustainable Small-Scale Fisheries and are increasingly prioritized in regional and
national fisheries policy. Despite these written commitments, few efforts have led to
transformational change at regional, national and local scales. Using small-scale fisheries as a case,
I discuss how social meta-norms travel, and why in many cases they are unsuccessful in catalysing
favourable change. Drawing lessons from diverse disciplines including political science,
international relations, sociology, international development, institutional studies and international
law, I identify the drivers influencing the spread of meta-norms. I combine these results with
empirical data exploring the interpretation of social meta-norms by small-scale fisheries actors at
regional, national and local scales. I find in many cases social meta-norms are resisted, contested
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or rhetorically adopted by small-scale fisheries actors. Actor responses to norms are shaped by
certain drivers, including how norms are framed, and their perceived cultural suitability. Through
understanding both actor responses and the drivers shaping the spread of meta-norms, this research
offers insights into the conditions that may lead to the transformation of social-meta norms into
small-scale fisheries practice.

Bridging resilience and wellbeing: A transdisciplinary approach to understanding fisher
behaviors in the context of change in coastal Southeastern Brazil
Leite, Marta, University of Manitoba, Canada, martaleite20@gmail.com
Derek Johnson, Department of Anthropology, University of Manitoba, Canada
Fikret Berkes, Natural Resources Institute, University of Manitoba, Canada
Abstract
Understanding motivations and behaviours is fundamental to exploring the complexity of smallscale fishers’ interactions with rapid social-ecological changes, which in turn is of great relevance
for managing the long-term sustainability of small-scale fisheries. The objectives of this paper are
to: 1) bridge concepts of resilience from diverse disciplinary fields with those of the social
wellbeing approach to address small-scale fisher responses to changes, and 2) to inform possible
paths to more successful local fisheries governance. The research was conducted in a community
in the north coast of Sao Paulo State, Brazil, using mixed research methods. The results point to
five main nodes between multi-level resilience (individual, household and community) and
wellbeing (material, subjective and relational dimensions), illustrating the value of merging these
transdisciplinary strands of literature in the context of fisheries governance. Furthermore, our
findings lead to two main arguments. The first being that cultural values play a significant role in
defining fishers’ behaviours, including their engagement (or lack there-off) with changing fisheries
governance. The second argument is that illegal fishing represents more than a coping mechanism,
it also refers to an expression of agency and resistance among fishers as they build livelihood
resilience, search for wellbeing, and react to power imbalances posed by top-down restrictive
fishing policies.

Improving SSF sustainability through a multi-stakeholder collaborative approach: The
MSC PPA Model
Lejbowicz, Amanda, Marine Stewardship Council, UK, amanda.lejbowicz@msc.org
Matt Watson, Marine Stewardship Council, Australia, matt.watson@msc.org
Carlos Montero, Marine Stewardship Council, Spain, carlos.montero@msc.org
Abstract
Nearly 35% of assessed fish stocks worldwide are considered to be overexploited. This is the result
of overcapacity, lack of scientific information to inform appropriate regulations, insufficient
political will, poor involvement of the fishing sector in the decision-making process, and weak
market incentives for promoting sustainable exploitation of natural resources. All these factors are
particularly relevant for small-scale fisheries (SSF) globally, because the level of economic and
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human investment in those is traditionally lower than that in large scale industrial fisheries.
Bearing this in mind, management authorities are beginning to utilize the Marine Stewardship
Council (MSC) standard as an independent and credible ground-truthing exercise before making
wide-sweeping adjustments and efficiencies to their management framework, for the benefit of all
fisheries and not just those seeking certification. This collaborative approach is now known as the
“multi-fisheries pre-assessment project", or PPA. Through a combination of mapping and preassessment exercises, the PPA model offers governments, fishers, scientists, market players, and
local NGOs the chance to collectively find the most efficient route to make environmental
improvements at the most appropriate scale. The goal of this panel is to share the methodology
applied in the current PPA being developed, to learn from the experiences of different stakeholders
involved in different PPAs around the world, and to collect all inputs, ideas, and criticisms from
the audience in order to improve the model for future projects in SSFs.
Keywords: MSC, multi-fisheries approach, stakeholder collaboration, assessment, improvements.
The MSC fisheries standard and its usage in SSF
The MSC is the most recognized global fisheries certification program worldwide, consistent with
the FAO Code of Conduct and the FAO Guidelines for the Ecolabelling of Fish and Fishery
Products from Marine Capture Fisheries. The MSC certification program is based on its standard
for sustainable fisheries which provides a global framework of fisheries management best
practices. The MSC third-party assessment process therefore allows recognition of best practice
actions and diagnosis of fisheries management systems in order to define measures to achieve and
maintain sustainable management practices over time. The MSC program focuses on the value of
certification and the power of market incentives to drive genuine at-sea environmental
improvements, increased traceability, and transparency throughout supply chains. Even beyond
the direct benefits coming from certification and market recognition, the MSC's standard and its
assessment process are powerful tools to identify improvement needs in a more holistic fashion,
regardless of whether certification is a final goal or not.
Currently, 14 % of MSC-certified fisheries across the world are small-scale. Management
shortcomings and data deficiency issues are often highlighted as some of the main reasons behind
the low number. However, in recent years, an increased number of SSFs have been using the MSC
standard as a tool to tackle challenges of sustainable fishing at a more manageable scale and within
a strategic timeframe. By sense-checking management measures against a globally recognized
standard, it is possible to drive improvements holistically, and systematically, with significant
support and collaboration from stakeholders.
Description of the PPA approach in the SSF context
A PPA is any project that uses the MSC’s pre-certification tools in a strategic way to engage with
multiple fisheries at the same time. Its intended impact extends beyond the immediate project and
it has the purpose of influencing management at a more holistic level than those fisheries which
may initially pursue MSC certification. Therefore, a PPA aims to involve not only fisheries and
NGO stakeholders, but notably also management authorities, scientific advisory bodies, and the
supply chain players interested in sourcing from these fisheries and regions.
The objective of each PPA is to achieve outcomes across the following objectives:
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Engage fisheries that have the potential of working within the sphere of influence
of the MSC market-based program. This means those fisheries that have a high potential
of advancing to MSC certification over time (either directly or through Fisheries
Improvement Projects (FIP) leading to full-assessment) and are able to harness the
opportunities presented by MSC market interest.

Engage fisheries that have the potential of using the MSC framework as a
mechanism to transition to becoming sustainable. This means those fisheries for which
MSC market interest may not necessarily or initially exist, but for which there may be other
drivers for improvement along the MSC sustainability pathway (such as financial
investment, development support, stakeholders’ motivation, or other non-market
incentives).

Support efforts from government and other stakeholders to build up the right
enabling environment for sustainable fisheries management.
As shown in Figure 1, the PPA approach comprises three stages. While each PPA must adjust to
a specific regional context, the MSC has developed templates to provide guidance to fisheries and
governments to successfully carry out each stage. The tools allow a standardized quality of the
results and at the same time are flexible enough to accommodate differences across fisheries.

Figure 1. PPA stages
PPA projects, particularly those facilitated by the MSC, often employ Advisory Groups to support
the projects. Those groups (which comprise a diverse composition of stakeholders) play a crucial
role during the implementation of a PPA. This includes validating project outcomes at each stage,
taking decisions on if/how to progress from one stage to the next, ensuring effective outreach to
fisheries, government, NGO, and supply chain stakeholders, providing a platform for transparency
and accountability as fisheries progress to FIPs, and providing the basis for longer term legacy of
PPA initiatives.
Results
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The MSC has registered 19 PPAs currently active across the world. The leadership of those
projects vary according to each context: from industry to government, and even NGOs. The
approach has shown to be effective and flexible enough to guide small-scale fisheries in their
journey towards sustainability. Although technically a PPA can include both small-scale and largescale fisheries, 58% of PPAs mainly consist of SSFs Figure 2 represents the locations of the 8
PPAs mainly focused on SSFs that are in the public domain.

Figure 2. Map with the non-confidential PPA mainly composed by SSF
Tangible results from PPAs in Australia, Indonesia, Mexico, South Africa, and the Mediterranean
Sea will be presented during the panel. A representative from each of the stakeholders involved in
these PPAs will give an overview of their own experience in specific locations.
Mathew Hourston, from the Western Australia government, has been involved in a PPA for ten
years and will explain how the MSC framework has been useful for tackling structural challenges
from the point of view of regional fisheries management.
Roelof Brink will share his perspective from the South African seafood market and how his
participation in the Advisory Group of a PPA is useful for driving changes towards sustainability
in the supply chain.
Yanti Djuari is a representative from AP2HI (Asosiasi Perikanan Pole & Line dan Handline
Indonesia). She will share an overview of the highly complex multi-stakeholder tuna fishing sector
and how a comprehensive MSC pre-assessment can help with not only the identifying gaps to be
filled, but also with deciding actions to be carried out in their journey towards sustainability.
Carlos Alvarez oversees the comprehensive FIPs which Pronatura Noroeste is implementing in
Baja California, Mexico, following the multi-fisheries pre-assessment approach. As the fisheries
in that region tend to share structural challenges, he will present how they are being tackled in a
more efficient way by improving the management of several fisheries at the same time.
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Ignacio Sobrino works for the Spanish Oceanographic Institute and he will share his insights
regarding the impact of PPA approach in a data-limited fisheries context.
Conclusion
Inherently, a PPA’s is intended impact extends beyond the immediate project and serves the
purpose of improving management, especially for small-scale fisheries. For fisheries that wish to
pursue certification when their performance allows, engagement through a PPA offers a
streamlined and stakeholder-supported approach to sustainability. For those that choose not to
purse MSC-certification, value is still gained through PPA projects with management efficiencies
being made at the broadest possible level.
A new role for fishermen’s side in Japan: Fisheries to Umigyo, fisheries governance to
coastal governance
Li, Yinji, Tokai University, Japan, riginki@tokai-u.jp
Xiaobo Lou, Tokyo University of Marine Science and Technology, Japan, lou@kaiyodai.ac.jp
Abstract
In regard to the international movement of coastal governance, awareness on the concept of coastal
governance has increased rapidly in Japan, and there are various initiatives and efforts about
coastal governance among government and private sectors are seen these days. However, the legal
framework with practicability has not been prepared, and it’s the current state that a unified view
especially about the governance body, namely, who should undertake the role of the governance
isn’t obtained. For instances, there are arguments saying that the fishermen’s side who possess the
high priority with fishery rights in coastal use, plays a leading role in fishery resource governance
should perform the key role in coastal governance. On the other hand, while the negative factors
regarding fisheries, such as the decrease of fishermen, slumps in operation of fisheries
cooperatives, lowering regional vitalities etc., became more serious with the background of
industrial reduction in Japanese fishery, there are also people arguing that fishery is the one often
disturbs harmonized coastal use due to its “strong right”, and questioning fishermen’s ability on
coastal governance. With the circumstances of restructuring of coastal industries is taking place,
and the fishery is being transformed into a new industry, Umigyo (Various economic activities led
by fishermen, utilizing various local resources) today in Japan, this study aims at analyzing the
terms and conditions for transformation of fishermen’s role from fisheries governance to coastal
governance, as well as verifying the possibility of the new role for fishermen’s side.
Keywords: Coastal governance, Fisheries, Umigyo, Fisheries Cooperative Association,
Fishermen
Coastal Issues Today in Japan
Two major structural contradictions have become exposed in Japanese coastal use after the 1980’s,
with the background of economic development and diversifying needs of coastal use. One is the
contradiction between coastal development/utilization and environmental conservation. The other
one is contradiction concerning the restructuring of the coastal industry and conflicts adjustment
(Figure 1, Figure 2). Thus far, Japan has coped with these structural issues in a “vertically-divided
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administrative” way by individual laws such as the "Fisheries Law", "Coast Act", "Act on Fishing
Ports ", “Port and Harbor Act” etc., and the “Basic Act of Ocean Policy” was established in 2007
aiming for integrated coastal management. However, it’s difficult to say that such response is being
used for solving problems of coastal issues (Y. Li and X. Lou 2017).

Figure 1 Map of fishery rights-granted areas
Source: Coastal Environmental Information Service.

Retrieved from http://www4.kaiho.mlit.go.jp/CeisNetWebGIS/
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Figure 2 Image of conflicts coordination issues
Role and Limitation of Fishermen’s side in Coastal Governance
A number of studies has addressed on the role of fishermen’s side in coastal governance (e.g. T.
Namikawa et al. 2008, T. Hidaka 2016, Y. Li et al. 2014, Y. Li et al. 2017). The roles in coping
with environmental issues and in coping with conflicts coordination issues are a noteworthy fact.
According to the results of a questionnaire survey conducted by the Fisheries Agency of Japan in
2006, there are 290 of Fisheries Cooperative Associations (hereinafter referred to as “FCA”) are
putting much efforts into underwater forests and 110 of FCAs are into tidal flats conservation
(Figure 3). Figure 4 shows a successful example of fishermen’s side in dealing with conflicts
coordination issue. Through forming of cooperative relations with various stakeholders, Futo
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Diving service, a scuba dive operator which is driven by a port-level FCA in Shizuoka Prefecture,
plays a leading role in harmonizing the use of coastal areas between fisheries and marine
recreational industry.

Figure3 Conservation of underwater forests and tidal flats by fishermen’s side
Source: Modified from the Figures on website of Fisheries Agency, Japan.
Retrieved from http://www.jfa.maff.go.jp/j/kikaku/tamenteki/kaisetu/moba/higata_katudou/index2.html

However, it’s also a fact that not all of FCAs or fishermen’s groups are active in coastal
governance. In relation to that, there are some common points could be found among those
fishermen’s side. Such as income decrease of household, deterioration in FCA’s operation,
decrease in the numbers of FCA members, scaling down of FCA etc., and it could be said that
those downturn regarding economic and physical situation has led to fishermen’s downturn in
metal and the attitude, such as decrease in vitality, enthusiasm, positiveness. That explains why
another opinion exists questioning fishermen’s ability on coastal governance and argues that
fishery is the one often disturbs harmonized coastal use as mentioned above.
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Figure 4 Cooperative relations between Futo diving service and various stakeholders
Source: Modified from “X. Lou, 2013, 223pp”.

Transformation from Fisheries to Umigyo
Meanwhile, a series of new economic activities, Umigyo is gaining significant momentum in
recent years in Japan (Figure 5). Umigyo is defined as a series of economic activities carried out
by community people centered on fishermen, for answering diverse needs on marine and coastal
use today, utilizing not only fishery resources but also all kinds of regional marine related resources
(X. Lou 2013).
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Figure 5 Image of Umigyo activities
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Figure 6 Well-known Umigyo activities by type
Source: Modified from “X. Lou, 2013,45pp”.

Looking into the fisheries household economies from 1978 to 2008, the average fishery
dependence is decreasing, while the non-fishery income is increasing. And among these nonfishery income, traditional subsidiary businesses such as farm works and construction site works
are decreasing, while self-employed businesses such as operation of country inn/guest house,
recreational fishery, direct sales, fish processing are increasing (X. Lou 2013). Figure 6 shows
well-known Umigyo activities by various types depending on the nature of the bearer (individual
or collective or the both) and the nature of the resource (food or recreation or the both).
Towards a new role for fishermen’s side in Coastal Governance
As seen from above section, restructuring of coastal industries is taking place in Japan. It is no
exaggeration to say that fishery is turning into an era of Umigyo. The roles of Umigyo could be
associated with coastal governance as it effectively covers the limitations of fishermen’s side in
coastal governance. Figure7 presents the process of how Umigyo activities lead to the
improvement of fishermen’s integrated capabilities and how it eventually contributes to coastal
governance.
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Umigyo
activities
Improvement of
environmental
condition, harmonized
coastal use.

Price rise, income
increase, improvement in
fishermen’s economic
situation.

Improvement
fishermen’s vitality,
positive attitude etc.

Coastal governance
centered on
fishermen’s side.

Positively taking part in
addressing community
issues.

Gaining legitimacy as
main actor in coastal
governance.
Improvement of
trust and dignity in
the community.

Figure 7 Contribution of Umigyo in coastal governance
However, as can be seen from table 1, the mainstream of current proposition on coastal governance
is near administrative-oriented management, though there are understandings on existence of
fishermen and the necessity of coordination. The concern is, administrative oriented management
usually faces huge challenges as there is “government failure” causes by enormous costs or
incomplete information problems and so on. It’s difficult to say that such response is being used
for effective problem-solving of complicated coastal issues.
As measures to compensate for the limitations of such administrative-oriented management,
fishermen’s side gains substantial expectation as a key body of coastal governance. Its legitimacy
could be found firstly at their role in resource management, environmental conservation, conflict
coordination; secondly at their abundant of the on-the-spot knowledge and experiences; thirdly at
their reputation gain from community people through Umigyo activities: fourthly at the fact that
they are the most appropriate body for monitoring: fifthly at their incentives engage in coastal
governance is higher than any other bodies; sixthly at the fact that a “good” body already exists,
no need to cost on establishing new organizations or groups for coastal governance.
Table1. Propositions on coastal governance
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No.

Organization
Author

Year

Publication etc.

Proposition on coastal governance

1

The Japan Society
2000 Appeal on integrated coastal
of Coastal Zone
2000
management
Studies

Local government basically will be responsible for coastal management, Broader Area
Management Committee and Narrow Area Management body will be the exersing
bodies. Current fishery right system should transfer to licence system whice lisenced
by broader management committee.

2

Ocean Policy
Research Institute

2005

Establishment of regional oriented coastal sphere management system, establishment
of citizen participatory system, cooperation with river basin area management,
integrated management system on specific closed seaareas.

3

Government

2007 The Basic Act on Ocean Policy
2013 The Basic Plan on Ocena Policy

4

Tamano
Namikawa et al.

5

Osamu Matsuda

Ocean and Japan: Ocean Policy in
21st Century

Studies on the Role of Fishermen in
Coastal Zone Management in Japan
2008 －A Case Study of Hiratsuka City,
Kanagawa Prefecture, Journal of
Coastal Zone Studies
Latest Satoumi Movement and
Integrated coastal management,
2011
The Journal of Society of Sea
Water Science, Japan

Implementing comprehensive management of coastal zones,Implementing coastal zone
management integrated with that of land areas, Implementing coastal zone
management in enclosed coastal seas,Coordination of activities in coastal zones.
Fishermen’s role in the coastal zone management especially on conflicts coodination
issues. Ability to communicate between various users, to construct common objective
and value among the users, and having the desire to continue to the management are
needed for coastal governance.
How to conncet the topdown type of integrated coastal management and the bottom up
type of coastal management such as Satoumi activities would be the biggest challenge
that Japanese coastal area faces today.
Local government in the coastal areas should be the management body of coastal area
and the licensing right should be given to the top of local government. There will be
governer-led type of integrated mangement, common pool management body-led type
of integrated management, non-powerd body-led type of integrated management.

6

Shin Kisugi et al.

An Introduction to Integrated
2016 Coastal Management, Tokai
University Press.

7

Disuke Miura

2015

Institutional Theory on
Coastal Management, Kesoshobo

The management right on general area that with open access should give to
municiplity. The area with fishery right should be respected. E.g., management right
grant to the municipality and to entrust the management to right holders.

8

Takeshi Hidaka

2016

Satoumi and Castal Management,
Association of Agriculture and
Forestry Statistics

Management activities as 1,2,3 are adminitrative oriented management. Satoumi
activity is the one volantarily undertaken by local people themselves, or undertaken by
local community people with government's cooperation, could be said to be Japanese
original style of coastal management.

References: JACZS (2000), OPRF (2006), T. Namikawa et al. (2008), O. Matsuda (2011), S. Kisugi et al. (2016), D.
Miura (2015), T. Hidaka (2016).

Discussion and Conclusion
At the current situation in Japan, coastal governance centered on fishermen’s side would be the
most effective and efficient. However, few challenges remain towards the new role for fishermen’s
side. For instances, further promotion on Umigyo activities for improvement of fishermen’s
various capabilities, formation of a fishermen’s side-oriented management body such as
“Community Coastal Governance Committee (tentatively)”, spread of coastal governance
knowledge, introducing extension officer system, institutionalization of Coastal Governance Act
etc.
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Abstract
Technical attributes of fishing vessels are related to the fishing effort exerted on target species
such as vessel size, fishing gear, engine, and technology on-board, but it also depends on fishing
time, time spent searching, crew, among others. Usually, fisheries management use to establish
fishing regulations to control fishing effort. The assumption in this approach is that vessels are
homogeneous, i.e., a decrease on number of vessels will reduce fishing effort exerted. However,
this assumption is not true, and on the contrary, fishing vessels are highly diverse, such as in smallscale fisheries. Therefore, there is a need to better understand how fishing effort is exerted given
fleets’ interactions. In this work we assessed which factors determined the catch rates of two smallscale fleets targeting octopus through a generalized linear model performed to each fleet. The main
attributes differences between these fleets are the size of vessels and the number of days-at-sea.
Our results showed that smaller vessels obtained high catch rates during October while larger
vessels were on November. The distance to port affected smaller vessels while depth of fishing
was related to catch rates from larger vessels. Our findings highlight the relevance of assess the
factors related to catch rates, we discuss the implications of each attribute on management.
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The same but different –A rapid assessment of fishing boats characteristics
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Abstract
Most of the world fisheries rely on fishing boats of all sizes, types, and levels of mechanization
for daily fishing. The small-scale fishing boats account for 80 percent of the global fishing fleet,
with almost 5 million boats. The complex nature and characteristics of small-scale fisheries are
also represented in the sector’s fishing boats. New building materials for nets and boats, advanced
propulsions and electronic systems are being developed and integrated into small-scale fisheries,
changing greatly the characteristics of small fishing boats. Failure to acknowledge this diversity,
complexity, and dynamics in the fisheries systems, which are also reflected in fishing boats, may
hamper fisheries governance. For instance, policies would be based on assumptions of
homogeneity or outdated characteristics that do not match the reality of a complex and changing
fishery. Based on a study case in Newfoundland, Canada, we propose a rapid assessment of fishing
boats characteristics based on a protocol of visual identifiable features. This protocol can be used
by scientists, managers and other stakeholders to rapidly and cost-effectively generate up-to-date
data about a certain fishing fleet.
Keywords: Rapid assessment, fishing boat characteristics, fishing technologies, fisheries
governance
Introduction
Marine fisheries play a crucial role as a provider of the social, economic, and ecological welfare
of people (FAO, 2016). The development of technologies has undoubtedly contributed to the
growth of fisheries and its capacity to cope with a changing climate, as well as changes in
environmental, ecological, economic, and management conditions (Bavinck, 2011; ICES, 2010;
Johnsen, Murray, & Neis, 2009; Rijnsdorp et al., 2008; Suuronen et al., 2012; Tietze, Thiele,
Lasch, Thomsen, & Rihan, 2005; Valdemarsen, 2001; von Brandt, 1985). These technologies are
largely present on fishing boats.
Most of the world fisheries rely on fishing boats of all sizes, types, and levels of mechanization
for daily fishing. The small-scale fishing (SSF) boats account for 80 percent of the global fishing
fleet, with almost 5 million boats (FAO, 2014). The complex nature and characteristics of smallscale fisheries are also represented in the sector’s diversity of fishing boats. New building materials
for nets and boats, advanced propulsions and electronic systems are being developed and
integrated into small-scale fisheries, changing the characteristics of SSF fishing boats and posing
new challenges for fisheries governance.
Usually, fishery management is focused on stock health and fishing gears. The most common
measures to hold fishing capacity and prevent overfishing are related to fishing gears types and
lengths, fishing seasons, and vessel LOA. Fishery managers rarely considered the characteristics
of fishing boats that can impact fishing practices, such as the use of electronic navigation devices
or auxiliary engines. A boat’s overall length and engine capacity are normally the measures used
to group fisheries that are consider similar. This assumes a linear relation between catch capacity
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and boat size – the larger the boat, larger is the capacity to catch fish in the same period of time –
but do not account for changes in the embedded technologies affecting the overall ability of a boat
to perform its fishing activities. Unlike drastic changes in hull measurements, changes in internal
characteristics of the boats are less visible to management systems based on generic measures such
as LOA and gross tonnage (Bavinck, 2011). The fishing boats of today might not be larger than
those in the 1950s, however, embedded and more efficient technologies (i.e. navigational aids, for
example, are not a new technology but modern navigational systems are more efficient than its
predecessor) have impacts how boats operate. In this sense, the process of technical change may
be less visible but is not less influential for the characteristics of fishing boats, fishing practices,
and for fisheries governance (Bavinck, 2011; Valdemarsen, 2001).
However, in many cases the set of information available in terms of range of variables and sectors
covered is scarce or outdated. This is especially important for small-scale fisheries which are often
neglected and have little to no data on the characteristics and practices of the fisheries. Data
collection is often recognized as a time consuming and expensive task, rapid assessment tools can
provide an efficient alternative to gathering important information on fishing practices and
characteristics. By focusing on one aspect of the fisheries, rapid assessment tools can provide an
up-to-date snapshot of the fisheries characteristics and information on current state fishing
practices. In this paper, we propose a rapid assessment of fishing boats characteristics based on a
protocol of visual identifiable features. This protocol can be used by scientists, managers and other
stakeholders to rapidly and cost-effectively generate up-to-date data about a certain fishing fleet.
The rapid assessment of fishing boats
Base characteristics were adapted from FAO’s Handbook of Fishery Statistical Standards, which
provides common definitions, classifications and standards applied to fishery statistics by the FAO
Coordinating Working Party on Fishery Statistics (CWP) and international agencies. However, the
FAO’s handbook offers a classification for a limited set of characteristics. Fishing fleet
information includes classification of vessel by tonnage, types, and overall length. A classification
of fishing gears is also included, complementing the list of vessel types (FAO, 1998). However,
other information regarding hull, deck, safety, propulsion, and navigation system characteristics
are not present.
Here, we propose an expanded and more comprehensive list based on characteristics currently
found in fishing boats. Such characteristics are visually identifiable and therefore can be assessed
without the need of be onboard a boat. Visual census techniques are frequently used to estimate
fish communities in shallow, nearshore waters. Visual census has also been used to assess
morphological characteristics, such as fish length. The same principle of biological visual census
can be applicable to describe visible characteristics of fishing boats. Visible characteristics are
those features that can be distinguish without direct measurement, such as a presence of electronic
devices, or if a boat is decked or undecked.
Our rapid assessment follows the size classes proposed by the FAO Fishery Statistical Standards
(FAO, 2004). The length overall was divided in four classes – up to 5.9 meters, 6 to 11.9 m, 12 to
17.9 m, and larger than 18 m. LOA and width are the only direct measurements. The remains
characteristics can be assessed visually. Data of each boat is collected by a mobile phone
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application developed through the open source platform Kobo Toolbox. The visually identifiable
characteristics are grouped in six categories: hull, deck, rigging, propulsion, navigation, and safety.
The case study – Newfoundland inshore fishing fleet
On the eastern shores of Atlantic Canada, Newfoundland and Labrador is a place shaped by its
fisheries. The cod fishery brought Europeans explorers and settlers, fed millions and was the
mainstay of Newfoundland’s economy for almost 500 years. However, the once largest ground
fishery in the world succumbed to the pressure of overfishing and mismanagement. In July 1992,
the cod fishery was closed by the Canadian Government due to the drastic reduction of the codfish
stock. The cod moratorium was the largest layoff in the history of Canada (Bavington, 2010) and
changed deeply Newfoundland’s fisheries and society.
Since then, Newfoundland fishing fleet has been changing and in recent years increased its fishing
power (Murray & Ings, 2015). According to the Department of Fisheries and Ocean (DFO), the
fishing fleet in Newfoundland (NFLD), excluding boats harbored in Labrador, consists of 4250
fishing boats. The majority - 87 percent - are smaller than 12 meters of overall length (LOA) while
the remaining measures up to 28 meters LOA (DFO, 2017). The size composition of the NFLD
fleet follows a global trend, according to FAO (2014) 85 percent of the global fishing boats are
smaller than 12 meters. Therefore, considered small-scale fishing boats (FAO, 2014).
Results and Discussion
A total of 233 boats were assessed in 22 different harbors across Newfoundland. The average LOA
for the fleet is 11 meters and width of 4 meters, with 58% of the fishing boats falling into the
FAO’s category 6 to 11.9 meters. The fleet encompasses several gear types, being the purse seine,
trawls, gillnets, longlines, pots, and traps the most common. Trap setter (29%) and gillnetter (36%)
boats are the most common types of boats however, 94% of the boats can be considered multipurpose as they are fitted to operate two or more fishing gears. Most of the fleet is made by boats
with fiberglass hulls (98%). Decked boats account for 74%, boats with wheelhouse for 82% and
accommodations 67%. Hydraulics are common, hydraulic powerbock is present in 74% of the
boats, and net haulers in 47%. The catch is storage below the deck in 63%. 76% of the fleet has
inboard engines, and 85% of the boats are fitted with electronic navigation devices. Regarding
safety, 80% has marine radio, 58% has life raft and 58% has life ring onboard.
Based on the rapid assessment of fishing boats, it is possible to say that Newfoundland fishing
fleet is composed mainly by multi-purpose decked small-scale fishing boats with 6 to 12 meters
long, made of fiberglass with inboard engines and inboard fish tank. Most likely is fitted with an
enclosed wheelhouse and accommodations, electronic navigational aids, marine radio, hydraulic
net hauler and power block, and emergency floating device.
The rapid assessment also allowed the correlation between some characteristics revealing
interesting insights on the fishing fleet. While only 60 of the boats had an open deck, 75% have
hydraulics systems. Open deck, or undecked boats, range from 5 to 14 meters LOA, with an
average of 6.8 meters. This information puts on perspective the presence of technologies into
small-scale fishing fleets. Hydraulics systems help in the retrieving of fishing gear reducing the
necessary manpower, increasing efficiency, and capacity. The use of hydraulics systems by the
smaller boats show that without increasing in length a boat can alter the expected fishing capacity
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for boat usually perceived as low-tech and inefficient. Management systems relying on generic
measurements, such as LOA, would not be able to notice this increase in capacity. The rapid
assessment of fishing boats proposed here provides the mobile, flexible and cost-effective tool
required to generate the scientific data needed to enhance fisheries governance. It provides a quick,
yet highly-informative, description of fishing boats of relevant data needed for management
initiatives at the local to regional scale. In these cases, country-level data are usually sparse missing
characteristics significant to dynamic of local fishing fleet.
The technical progress over which fisheries have gone over the past 70 years has undoubtedly
impacted most of the global fishing stocks (FAO, 2011; Gilman, 2011; Jones et al., 2015; Squires
& Vestergaard, 2013; Worm et al., 2009). However, reducing the environmental impacts of fishing
while maintaining socioeconomic development and the important role of fish as food in the context
of food security are not incompatible goals (Froese, Winker, Gascuel, Sumaila, & Pauly, 2016).
The rapid assessment shows that although eh fishing boats fell in the same category according to
FAO’s classification of fishing boats, they are different. A diverse array of combinations of
characteristics represent the diversity and dynamic of inherent to small-scale fisheries thus,
fisheries governance should not rely on generic nor static information to
However, a governance system able to understand both the fisheries system as a whole and the
technical change process is needed to tame the complexity and dynamics of current technological
fisheries (Jentoft & Chuenpagdee, 2009). Whitmarsh (1990) when exploring the process of
diffusion of technical change in fisheries argues for flexible regulatory frameworks to
accommodate and address the resulting effects of changes in fisheries technologies. Such process
it will only be possible if based on up-to-date information across the whole spectrum of fishing
systems. Integration of knowledge about small-scale fishing boat characteristics into governance
approaches contributes to building a sustainable future of small-scale fisheries.
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Abstract
This research is concerned with understanding the adaptation strategies individuals and households
employ when fishery resources decline, specifically in rural Northern places. Focusing on a case
study from Northwest Alaska, this research explores the drivers behind individuals’ choices
following natural resource disruption and declining opportunities to harvest resources, and, intends
to better describe behavioral patterns such as outmigration that are not well understood but
represented in statistical data for the region. Our research focuses on Norton Sound, on the
Northwest coast of Alaska, with community members from the predominantly Native village of
Unalakleet. We conducted semi-structured interviews with household members to investigate the
various short and long-term strategies that people employed following the 2001 fishery collapse,
and more generally in response to ongoing impacts of climate change; Unalakleet is one of several
communities in coastal Alaska that is expected to have to relocate because of climate-driven
erosion. We discuss the range of adaptive strategies that people have employed at the household
and community level, and discuss short- and long-term cumulative impacts of the collapse in light
of other issues such as, other fisheries’ statuses, food and fuel costs, increased environmental risk,
etc. Throughout, we build on a framework for understanding adaptive strategies such as migration
that emphasizes three factors that influence how people ultimately respond: buffers, attachment,
and alternatives.

Salty stories, fresh spaces:
Lessons for aquatic protected areas from marine and freshwater experiences
Loury, Erin K., FISHBIO, United States, erinloury@fishbio.com
Shaara M. Ainsley, FISHBIO, United States, shaaraainsley@fishbio.com
Shannon D. Bower, Carleton University, Canada, shannon.bower@carleton.ca
Ratana Chuenpagdee, Memorial University, Canada, ratanac@mun.ca
Tracy Farrell, Conservation International, Cambodia, t.farrell@conservation.org
Amanda G. Guthrie, Michigan State University, United States, guthri36@msu.edu
Sokrith Heng, Conservation International, Cambodia, sheng@conservation.org
Zau Lunn, Fauna and Flora International, Myanmar, zaulunn.ffi@gmail.com
Abdullah Al Mamun, Wilfrid Laurier University, Canada, mamun.al@usask.ca
Rodrigo Oyanedel, Pontificia Universidad Catolica de Chile, Chile, royaned2@uc.cl
Steve Rocliffe, Blue Ventures Conservation, United Kingdom, steve.rocliffe@gmail.com
Suvaluck Satumanatpan, Mahidol University, Thailand, suvaluck.nat@mahidol.ac.th
Steven J. Cooke, Carleton University, Canada, StevenCooke@cunet.carleton.ca
Abstract
Marine protected areas (MPAs) and freshwater protected areas (FPAs) share many commonalities
in their design, establishment and management, suggesting great potential for sharing lessons
learned. However, surprisingly little has been exchanged to date, and both realms of inquiry and
practice have progressed mostly independent of each other. Both MPAs and FPAs, collectively
Aquatic Protected Areas (APAs), are frequently used as community fisheries management tools to
support the sustainability of small-scale fisheries. In a transdisciplinary effort to explore crossover
lessons between marine and freshwater realms, a team of researchers synthesized case studies of
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four MPAs and five FPAs (or clusters of FPAs) from nine countries, including Bangladesh,
Cambodia, Chile, Madagascar, Mexico, Myanmar, Lao PDR, Thailand, and the United States. This
paper explores similarities, differences, and transferrable lessons between MPAs and FPAs under
five themes: 1) ecological system; 2) establishment approaches; 3) effectiveness monitoring; 4)
sustaining APAs; and 5) challenges and external threats. In particular, the findings indicate many
similarities around the human dimension of both MPA and FPA establishment and management,
which highlight clear opportunities for exchanging lessons related to stakeholder engagement and
community support. Additionally, similar socioeconomic and governance assessment methods
could be used to address gaps in effectiveness data in both realms. Continued exchange between
MPAs and FPAs, as well as increased transdisciplinary collaboration would benefit both realms,
and practitioners could work together to address shared challenges, such as developing
mechanisms for diversified and sustained funding, and employing integrated coastal/watershed
management to address system-level threats.
Keywords: aquatic protected area, fisheries management, freshwater protected area, governance,
marine protected area
Introduction
Place-based approaches to fisheries management and conservation have gained widespread
support in recent years through the proliferation of protected areas in both marine and freshwater
environments. Collectively termed Aquatic Protected Areas (APAs), these spatially discrete
locations may restrict or prohibit extractive activities to recover depleted fisheries stocks or
achieve conservation objectives. As of 7 February 2017, the World Database on Protected Areas
(WDPA) includes 15,336 marine protected areas (MPAs). Since the WDPA does not distinguish
between terrestrial and inland water areas, no comparable global inventory exists for freshwater
protected areas (FPAs), but it is expected these numbers are in the thousands as well (Juffe-Bignoli
et al. 2016). A large base of scientific knowledge has developed around MPAs in particular, and
researchers are increasingly noting the potential for freshwater protected area (FPA) practitioners
to learn from the experiences of their MPA counterparts (Abell et al. 2007, Cooke et al. 2014).
However, there has been surprisingly little exchange to date, and both realms of inquiry and
practice have progressed mostly independent of each other. Researchers from the two realms often
publish in different journals and attend different conferences, with their disciplinary foundations
and management strategies rather disconnected (Cooke et al. 2014, Arthington et al. 2016). In all
likelihood, lesson sharing and cross-fertilization of ideas among experts and practitioners of these
two protected area systems could help to improve the sustainability of FPAs and MPAs alike.
Approach and Key Findings
This paper is the result of a session at the 7th World Fisheries Congress in Busan, South Korea, in
May 2016, called “Salty Stories, Fresh Spaces: Crossover lessons for conserving biodiversity and
sustaining fisheries with marine and freshwater protected areas,” which invited speakers from
around the world to share experiences in the establishment, management, and monitoring of MPAs
and FPAs. Nine case studies representing four MPAs and five FPAs (or clusters of FPAs) in nine
countries are included in the analysis, and lessons are described regarding how MPAs and FPAs
can inform each other. (Loury et al. 2017). Lessons learned are grouped into five themes: 1)
ecological system; 2) establishment approaches; 3) effectiveness monitoring; 4) sustaining APAs;
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and 5) challenges and external threats. For each theme, similarities, differences, and opportunities
for exchange between MPAs and FPAs are presented (Table 1).
Table 1. A summary of similarities, differences, and lessons that can be exchanged between
MPAs and FPAs.
Theme

Similarities between
Marine and
Freshwater APAs

Differences between
Marine and Freshwater
APAs

Lessons to Exchange

1. Ecological
System

Appropriate spatial
planning is essential.

Different methods may
be needed to study and
monitor marine and
freshwater habitats and
species.

Share tools related to spatial
planning, using life history
information to inform APA design,
and creating networks for migratory
species

More marine examples
of protecting habitatforming keystone species
(e.g., coral reefs, sea
grass beds, kelp forests).

Use working groups or task forces
to coordinate protected areas for
diadromous species.

De facto protections
from terrestrial protected
areas more often
assumed for freshwater.

Exchange lessons from zoning for
multiple uses.

APA locations often
focus on key habitats for
crucial life stages of
focal species.

2. Design and
Establishment
Approaches

Need to engage
stakeholders from the
beginning, develop
strong trust and
communication
networks.
Co-management is a
useful model in both
realms, but legal
authority may be
required to legitimize
community participation.

Lessons from long-term
establishment processes more
widely documented in the literature
for MPAs; can be used to inform
FPAs.
Tools like social network analysis
can be transferred from MPAs to
FPAs.
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3. Effectiveness
Monitoring

Proliferation of APAs
without adequate
monitoring.
More focus on biological
monitoring in both
realms, socioeconomic
and governance
monitoring represents a
data gap.

Visual census methods
common for evaluating
MPAs, but often not
feasible for FPAs.
Global conservation
targets often group
terrestrial and freshwater
targets, making difficult
to track effectiveness of
FPAs.

Harder to obtain funding
for long-term monitoring
of existing APAs than
establishing new APAs.

4. Sustaining
APAs

Need to be well-financed
and enforced, and
receive ongoing support
from local communities
and government for
long-term success.
Disconnect between
long-term nature of the
initiative and short-term
donor funding cycles.
May be competing for
the same donor funding.

More attention has been
paid in the marine realm
to diversifying income
sources
MPAs have made more
progress identifying
ways to overcome
conservation’s
opportunity cost through
the development of
models that can make it
economically attractive
to affected communities.

Well-established MPA monitoring
guidelines should be shared,
synthesized and adapted through
joint workshops/meetings to inform
monitoring of FPAs.
As more FPAs are established,
baseline data should be collected to
facilitate BACI analyses.
Realms should work together to
facilitate the collection of more
socioeconomic and governance data
– methods can be shared and results
synthesized at meetings and in
publications.

Explore options for diversifying
sources of income.
Realms should work together on
developing best practices in
building and sustaining community
support and motivation, for example
through the use of innovative
training and financial mechanisms
that rapidly demonstrate how
conservation can make economic
sense to local communities
Best practices in sanction setting
and enforcement for those who
break rules governing the APA can
be shared between APAs with
similar governance contexts
regardless of realm through
synthesis literature and meetings
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5. Challenges and
External Threats

External threats from
human activities (e.g.,
illegal fishing,
development, pollution)
need to be addressed
with management
actions.
Adaptive management
such as shifting APA
boundaries may be
needed to address largescale threats such as
climate change.
Social and economic
conditions of local
communities pose
threats to both, and
require additional
interventions.

Addressing ecological
threats such as invasive
species will require
strategies specific to the
species and environment

Can share approaches for integrated
land management to address threats
at the watershed level through
synthesis literature, meetings and
joint task forces

Hydropower and
irrigation development
poses unique challenges
of fragmentation in
freshwater realm.

Freshwater realm may be more
familiar with addressing upstream
impacts, can inform MPAs. Coastal
MPAs that are impacted by river
inputs could be integrated into
catchment frameworks by including
MPA managers in the catchment
planning.

Issues of scale pose
greater challenges to
effective fisheries
management outside
MPAs compared to
FPAs.

Successful approaches to addressing
socio-economic conditions such as
improved market access or
alternative livelihoods can be shared
among APAs with similar socioeconomic contexts regardless of
realm.

Conclusions and Recommendations
While marine and freshwater realms are often managed separately, our synthesis found many
shared attributes between MPAs and FPAs, suggesting the need for greater exchange between the
realms (Loury et al. 2017). Despite differences in ecology, both realms would benefit from sharing
broader spatial planning and ecosystem-based management approaches, particularly regarding
migratory species, and especially for diadromous species. Ultimately, freshwater and marine
systems are connected, so collaborative work could begin to develop around protected areas that
span systems, such as lagoons, deltas, estuaries, and river outflows.
Both MPAs and FPAs represent a range of establishment models, from top-down, government
driven initiatives to bottom-up community initiatives, which provides ample opportunities to
exchange best practices. Small, community-managed MPAs and FPAs, which represent the
majority of the case studies in this analysis, may potentially have more in common with each other
than a community-managed MPA and a large government-established MPA. Stakeholder
engagement is crucial in both realms for all types of APAs, and well-documented lessons from
MPAs can be applied as more FPAs begin to be established. Key lessons from the field of MPAs,
such as the collection of baseline data prior to establishment, and approaches used for the longterm monitoring of MPAs, should inform the development of such tools for FPAs. Both realms
can work together through synthesis of literature and collective meetings to address a shared data
gap in socioeconomic and governance monitoring, recognizing that APAs are not just spatial or
ecological systems, but also complex social systems with multiple stakeholders interacting in
various ways. The realms also face many similar threats and challenges, and could collaboratively
develop mechanisms to address these through joint proposals, committees and reviews. For
example, identifying and understanding finance mechanisms is needed for both MPAs and FPAs
in a global context, perhaps by engaging the private sector as a part of conservation activities, or
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exchanging successful strategies to diversify income sources. Both fields can also face challenges
of active management from falling to adequately consider both biological and social goals, as well
as inherent tradeoffs, which are issues that could be explored jointly (Balmford et al. 2004, Christie
and White 2007, Burke et al. 2011).
Connecting people from marine and freshwater realms could be better accomplished by improving
understanding of the “other” realm’s terminology. Therefore, defining shared terminology would
facilitate communication within and across realms. The scientific literature has generally
converged on “marine protected area” as a consistently used term to encompass the variety of
spatially-defined approaches to managing and conserving marine environments and species,
although variations exist (i.e., “marine reserves,” “marine parks”), and terms can be context
dependent. In contrast, terminology for protected areas in the freshwater realm is perhaps less
unified, with examples from different countries as varied as “fish conservation zones” (Baird
2006), “reserves” (Silvano et al. 2009), and “freshwater fish safe zones” (Gupta et al. 2014). Suski
and Cooke (2007) recommend the term “freshwater protected area” to standardize terminology,
and to facilitate literature searches and dissemination of research. Using similar or the same
searchable terms would allow case studies and examples to appear more frequently together when
conducting a literature review. Viewing marine and freshwater protected areas as part of the larger
study of “aquatic” protected areas is one step in this direction.
One of the most direct ways to foster increased collaboration would be to provide mechanisms that
enable continued sharing of information and lessons learned. Holding cross-disciplinary
conferences or conference sessions, such as the session at the 7th World Fisheries Congress that is
the basis for this paper, are one venue for increased communication within the larger scientific
community. Researchers and managers can close the gap between those working in marine and
freshwater realms by actively engaging in a transdisciplinary learning approach, attending and
hosting inclusive seminars and workshops, writing inclusive journal articles, and establishing
collaborative networks, joint committees, and scholarly resources that bridge realms. Indeed, it is
not the level of salinity that should define these interactions, but rather the common fundamental
and applied questions, which clearly overlap.
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Abstract
Community-based, co-managed Fish Conservation Zones (FCZs), which are freshwater no-fishing
areas, have become popular tools for managing fish populations and small-scale fisheries in Lao
PDR. More than 1,400 FCZs now exist throughout the country; however, there has been little or
no monitoring and evaluation of these FCZs to determine whether the protected areas are
successfully meeting their intended objectives, and few resources or guidelines exist for such
assessments. The only way to determine whether FCZs are actually working is through monitoring
and evaluation, which are essential elements in the process of adaptive management. However,
greater emphasis is often placed on establishing new FCZs without investigating how to make
existing and future FCZs better. FISHBIO has been working with several partners to develop a
best-practices guidebook for FCZ monitoring and evaluation as a resource for civil society
organizations and government counterparts in Lao PDR. The FCZ guidebook will include
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transdisciplinary methods for measuring indicators of ecological, social, and governance
effectiveness. The project will draw on the successes and challenges of establishing FCZs in Lao
PDR, as well as on the body of scientific work developed around monitoring and evaluating marine
protected areas (MPAs). It may also serve as a resource for assessing freshwater protected areas
in other countries.
Introduction to Fish Conservation Zones in Lao PDR
Community participation is central to fisheries management in the Lao People’s Democratic
Republic (Lao PDR). The Lao Fisheries Law of 2009 provides an explicit legal framework for
communities to participate in the establishment and co-management of their fisheries. Tools that
communities may use to manage fisheries include protecting certain species of fish from harvest,
restricting certain fishing gear types, restricting fishing during certain seasons or times of the year,
of restricting fishing in a certain location, known as a Fish Conservation Zone (FCZ)
FCZs have become a common part of community fisheries management in Lao PDR. The Lao
Fisheries Law gives communities the authority to establish and manage FCZs with government
support through a co-management approach.
FCZs are established to meet a variety of objectives, based on the community’s needs and the goals
of facilitating organizations and government agencies. However, simply establishing FCZs does
not guarantee their long-term success. Community members should periodically monitor and
evaluate whether the FCZ regulations are helping to meet the goals of the FCZ; however, few
guidelines or resources exist for communities or organizations wishing to undertake such an
assessment. Therefore, FISHBIO is developing an FCZ assessment guidebook as a resource for
conducting FCZ assessments.
The FCZ Assessment Process
Fisheries management can be viewed as a cyclical process, with seven key steps (Figure 1). These
steps are ideally performed with active participation from the local community, with advice from
outside experts as needed. The first step is to evaluate the fisheries problems in a location and
come up with ideas to address these problems. The second step is to design a management plan to
address the problems, which should include clear objectives, desired outcomes, management
strategies, and specific indicators of management effectiveness. The third step is to implement the
strategies in the management plan, such as establishing and enforcing an FCZ.
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Figure 1. Fisheries management cycle diagram with examples provided for an FCZ. The FCZ
assessment guidebook focuses on the Effectiveness Assessment portion of this cycle in blue, and
specifically covers Phases 4, 5, and 6.
The fourth, fifth and sixth steps are the focus of the FCZ assessment guidebook. They include
collecting data for an effectiveness assessment, evaluating the assessment results, and presenting
the assessment findings. The seventh step is to use the information from the effectiveness
assessment to adjust the fisheries management strategies, if needed. While FCZs are the focus of
the guidebook, they are just one of many tools available to fisheries management committees in
Lao PDR, and they may not always be the best tool for a given situation. Therefore, it is important
to consider all types of management tools when developing a strategy during the management
cycle, and to assess the effectiveness of each tool that is used.
After a management tool, such as an FCZ, is established, an important part of the fisheries
management cycle is to conduct regular assessments of the tool’s performance (Steps 4, 5, and 6
in Figure 1). An assessment is the process of collecting, analyzing, and interpreting information
on how well an FCZ is performing to determine whether the FCZ is successfully meeting its goals
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and objectives. The goal of conducting the effectiveness assessment is to learn from the strengths
and weaknesses of the current management strategies, and then to adjust fisheries management
accordingly. An assessment is based on indicators of effectiveness, which are features that can be
measured or recorded to determine the performance of an FCZ.
Assessments are necessary to understand if FCZs are functioning as desired. The conditions that
existed when the FCZ was established may change over time, and management challenges may
arise. Assessments can help resource managers learn from their experiences, and make changes to
improve the management of the FCZ. The FCZ assessment guidebook is intended to be a tool to
help a community or organization answer the question, “Is this FCZ successful?” It contains a list
of indicators related to common FCZ goals and objectives, and provides general guidance on
methods for measuring the indicators in an assessment. This guidebook is not comprehensive, but
rather is intended to be a starting point to begin the process of FCZ assessment.
The FCZ assessment guidebook was developed primarily for non-profit organizations or private
groups (i.e., “facilitating organizations”) that are working with communities to support FCZs. In
some cases, these organizations will have the expertise to conduct the more technical methods
included in the guidebook. If the methods relevant to the FCZ assessment are outside an NGO’s
field of expertise, they may want to seek additional assistance from an outside expert in that
particular field. Community groups should be able to measure many of the indicators included in
the guidebook, although they will likely require training and support from a facilitating
organization. Some indicators are more difficult to measure than others, and may require input
from experts. Government staff can also play an important role in supporting the management of
FCZs, and would likely benefit from using the guidebook. They may be included in an assessment
team, or may be the audience for the results of an assessment.
How To Use the Guidebook to Conduct an Assessment
The FCZ Assessment guidebook can be used to plan an FCZ assessment (Step 2 in the Figure 1
management cycle). The key steps of designing the effectiveness assessment are:
Step 1: Identify FCZ goals and objectives
Step 2: Select indicators to measure these goals and objectives
Step 3: Plan the assessment and select methods for measuring the relevant indicators.
Step 4: Conduct data for the assessment
Step 5: Analyze and evaluate assessment results
Step 6: Communicate assessment findings
Step 7: Make recommendations for how the management committee can adapt
management strategies if needed
The purpose of an FCZ assessment is to determine whether the FCZ is successfully meeting its
goals and objectives. This requires first identifying which goals and objectives the FCZ is intended
to accomplish, or the purpose of the FCZ. A goal is a broad description of what the FCZ is trying
to achieve. It can be phrased as a mission statement. An objective is a more specific statement that
must be accomplished in order to achieve the goal. It should be measurable and realistically
achievable. Clear FCZ goals and objectives, as agreed to by the community, are the essential
starting point for selecting indicators. This is a very important. If the goal of the FCZ is not directly
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stated in the existing FCZ management plan, then the community should first identify goals and
objectives of the FCZ before moving forward with an assessment. Goals and objectives may be
different for each FCZ, and should be specific to the local context.
FCZ goals and objectives can relate to the ecology of the aquatic environment (how different
animals and plants interact), to the benefits for people (food security, livelihoods, cultural
traditions), or to the governance or management of the FCZ (enforcement and compliance). While
ecological goals, such as protecting fish populations, are often the main motivation for establishing
an FCZ, the community may also wish to achieve socioeconomic or governance goals, such as
increasing cooperation and solidarity in the community, or raising community funds.
Since different community members may envision different goals for the FCZ, FCZ goals and
objectives are ideally developed through a participatory process when the FCZ is established. It
can help to start by brainstorming a vision of a successful FCZ with all stakeholders, then use this
vision to identify the specific goals that can help achieve the vision. This list of FCZ goals can
then be used to develop more specific, measurable objectives. FCZ management is a cyclical
process (see Figure 1), and it does not end after one cycle. It is important to regularly re-examine
and revise FCZ goals and objectives as needed by conducting assessments.
Introduction to Indicators of FCZ Effectiveness
The guidebook categorizes FCZ goals into three themes: 1) ecological, 2) socio-economic, 3) and
governance goals. For each theme, FCZ goals and objectives are matched with indicators that can
be used to measure progress towards that goal. The total list of indicators included in the guidebook
are listed in Table 1. It is not necessary to measure all of the indicators in the guidebook, only
those that are related to an FCZ’s goals, and that are feasible to conduct given the community or
organization’s capacity and resources
Table 1: FCZ Indicator Explanations and Examples
Ecological Indicators
E1a) Presence/absence of target
species
E1b) Target species abundance

Explanation/Examples
Is a species of interest found inside the FCZ?

E2) Target species population
structure
E3) Total abundance by group
(such as “fishes”)

What are the sizes or ages of fish in the population of
particular species? How many “large” fish are present?
How many total fish or invertebrates are in the FCZ by
number (ex: 10 fish/m3) or weight (ex: 15 kg of fish/m3)
for all species combined?
What is the diversity of aquatic animals and/or plants in
the FCZ? How many species are there, and how many of
each species?

E4) Composition and structure of
the community
E5) Total catch per unit of fishing
effort

How many of a species of interest are found inside the
FCZ by number (ex: 5 climbing perch/m3) or weight (ex:
10 kg of climbing perch/m3)?

How much fish is caught per time spent fishing? (Ex: 3
fish/net hour; 7 kg of fish/trap hour)
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E6) Water quality
E7) Habitat distribution and
complexity

What is the condition of the water in terms of
temperature, oxygen, salinity, acidity, or clarity?
How many types of habitats are in the FCZ (ex: rocks,
sand bars, deep pools, wetland, etc.) and where are they
located?

Socioeconomic Indicators

Explanation/Examples

S1) Local aquatic resource use
patterns
S2) Perceptions of local aquatic
resource harvest
S3) Perception of benefits derived
from the FCZ
S4) Household income/effort
distribution by source
S5) Local values and beliefs about
aquatic resources

How, when, and where are community members
harvesting fish, plants, or other aquatic animals?
What do local fishers think about their current catches
and how have these catches changed over time?
Do community members feel the FCZ has had a positive
or negative impact on their lives?
What are the primary livelihood activities of local
households?
How do customs, traditions, or understanding about the
aquatic environment affect how people use aquatic
resources?
Does the community understand how human activities
affect the environment, and what kind of practices are
sustainable or not sustainable?
Explanation/Examples
Is there a group of people responsible for making
decisions about FCZ management?
Is there a document that describes the purpose, goals, and
objectives of the FCZ, and describes the FCZ rules,
regulations and responsibilities?
Does the community know the FCZ exists? Do they
understand what is allowed and not allowed in the FCZ?
Is there enough funding, materials, equipment, and
people to manage the FCZ?
Do community members participate in management FCZ
decisions and activities? Do they agree with and support
FCZ management decisions and activities?
Does the enforcement team have clear guidelines to
follow to enforce the rules of the FCZ?
How much effort is spent patrolling and enforcing the
FCZ? How much area is covered? How frequently are
the patrols? How much time is spent patrolling?

S6) Level of understanding of
human impacts on natural
resources
Governance Indicators
G1) Existence of a management
committee
G2) Existence and adoption of a
management plan
G3) Local understanding of FCZ
rules and regulations
G4) Availability and allocation of
FCZ administrative resources
G5) Level of community
participation & satisfaction in
management
G6) Clearly defined enforcement
procedures
G7) Enforcement coverage

Indicators can be described by various metrics or measurements that have a unit of scale, and data
for these metrics may be collected using a variety of methods. The metrics and methodologies used
will depend on the question the assessment is trying to answer. For example, the biological
indicator “focal species abundance” can be measured with the metric of “number of fish per trap
per hour,” which can be obtained using the methodology of fish trap surveys (Figure 2).
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Figure 2. Example of the process of selecting indicators based on an FCZ’s goals and objectives.
Completing an Assessment
Data should be collected during an assessment to measure specific FCZ indicators, and the
guidebook includes suggestions and resources for relevant methods to measure each indicator.
Once the data are analyzed, they should provide information on whether the FCZ is successfully
achieving its goals and objectives. Results should be shared broadly with the community so that
everyone can understand how the FCZ is performing. If the assessment identifies areas that need
improvement, the assessment team can make recommendations to the village fisheries
management committee, which can decide on changes that are needed to improve FCZ
management. Assessments should not be conducted only one time, but should be performed
regularly (about every 5 years) to understand the long-term performance of the FCZ and adjust
management accordingly. The benefits of a successful FCZ can take time to appear, sometimes
many years, which is why it is important to conduct assessments over the long term. The FCZ
assessment guidebook will be finalized in early 2019. To obtain a copy, contact Erin Loury
(erinloury@fishbio.com) or FISHBIO Laos (fishbiolaos@fishbio.com).

Telling stories for sustainable rural coastal communities:
Exploring a storytelling approach for local sustainability indicators and global
implementation
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Abstract
Local sustainability indicators (SIs) have been widely used to monitor progress towards
sustainable development. They began as expert-driven tools but have evolved to take on
communicative roles that facilitate local stakeholders in constructing shared visions to balance
global priorities like the SDGs with local values. However, the role of SIs in local governance
remains poorly understood, especially in rural coastal regions. Often peripheral and dependent on
fisheries and other primary industries, these areas have been overlooked by top-down models of
sustainable development. These framings often rely on externally-derived visions for sustainability
that highlight the dysfunctions of such regions while undervaluing their assets and capacities.
Resulting problem-based sustainability assessments disempower rural coastal regions and impede
governance processes that engage multiple stakeholders in identifying and building on local
strengths. One potential way forward is the use of storytelling for sustainable development
monitoring and implementation. In such an approach, SIs can become part of the vocabulary for
stakeholders in rural coastal regions to describe their own sustainable development narratives
based on local values and assets. In areas such as Newfoundland and Labrador, where rural coastal
regions are inextricably linked to the past and present of small-scale fisheries, stories can highlight
assets such as heritage, existing and untapped fisheries resources, and sense of place. This paper
highlights the potential for a storytelling approach to using sustainability indicators in rural coastal
regions. It draws on theories of governance, transdisciplinarity, and sustainability, and the context
of rural Newfoundland and Labrador.
Keywords: sustainable community development, sustainability indicators, storytelling,
Sustainable Development Goals, governance
1. Introduction
Sustainable development (SD) has been a contested concept from its inception to the present day.
Communities and sub-national regions around the world have translated SD to local realities,
guided by a variety of national and international frameworks. Nonetheless, its meaning in local
and regional contexts – as well as its implementation - remain widely debated. This challenge is
especially protracted in rural coastal regions. Top-down models of SD designed in and for urban
centres in the global North, or for intergovernmental cooperation between states, leave rural coastal
regions in both the North and South on the margins of theory and practice on sustainable regional
development.
Researchers have pointed to the need to define SD in light of the unique characteristics of rural
and natural-resource based regions (Markey, Connelly, & Roseland, 2010; McElwee & Whittam,
2012; Vodden, Baldacchino, & Gibson, 2015). Assets such as community cohesion and sense of
place, often linked to the natural resource-based livelihoods and histories of these regions,
contribute to the well-being of residents and help sustain communities, despite often being
overlooked in traditional conceptions of SD. In all contexts, calls have been made for more
integrative approaches to SD under the banner of concepts such as post-normal science,
sustainability science, and transdisciplinarity (Brandt et al., 2013; Clark, 2007; Funtowicz &
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Ravetz, 1993). These integrative approaches frame unsustainability as a wicked problem - one
mired in debate over not only solutions, but also the meaning of the problem itself (Rittel &
Webber, 1973). They also stress the importance of blending academic and lay knowledge and
engaging a wide variety of stakeholders in designing more sustainable systems.
One common tool to implement SD is the use of indicators to measure progress towards it at
various scales. Evolving from narrowly framed expert-driven tools, sustainability indicators (SIs)
now include a multitude of frameworks for identifying holistic sets of goals and measures
representing multidimensional aspects of community well-being and long-term sustainability (Bell
& Morse, 2008; Reed, Fraser, & Dougill, 2006). Intergovernmental frameworks from Agenda 21
to the Sustainable Development Goals (SDGs) have called for the measurement of SD at local
levels while providing global priorities to guide local implementation (UNCED, 1992; United
Nations, 2015). In parallel, countless national and subnational frameworks have translated SD to
policy and planning priorities for municipal, regional, and national-level implementation.
However, despite the widespread use of SIs at the community and regional level, these instruments
often fail to play a significant role in governance in support of SD. Scholarly literature on SIs has
made little headway in identifying ways to overcome this implementation gap and give these tools
a meaningful role in sustainable community and regional development (Hák, Janoušková, Moldan,
& Dahl, 2018; Lyytimäki, Gudmundsson, & Sørensen, 2014; Holman, 2009).
This gap in measuring – and ultimately implementing – SD at the local level is even wider in rural
coastal regions. Mainstream sustainability frameworks tend to focus either on global
implementation at the level of national governments (e.g. SDGs) or sustainable communities
models designed for urban areas (Hajer et al., 2015; Markey et al., 2010). Literature and practice
on sustainable community development have been preoccupied with the advancement of strategies
to help cities transition to sustainability. This urban bias goes all the way from community design
principles such as New Urbanism and high-density development (Roseland, 2012) to the SDGs’
urban-centric interpretation of sustainable communities (United Nations, 2015). Models of
regional economic development and innovation are plagued by a similar urban bias (Carter &
Vodden, 2017). All of these frameworks converge to form an implicit vision of sustainable
communities as urban sites of knowledge-based production divorced from primary production.
This encourages practitioners and scholars to import this model in copy-paste fashion into rural
communities. Often, these rural development models are guided by problem-based narratives that
highlight the weaknesses of rural coastal communities and fail to consider the strengths and
capacities of these regions in charting a path to sustainable development.
The province of Newfoundland and Labrador, Canada is a uniquely rural coastal region where
such problem-based narratives of rural sustainability are dominant in public discourse. The
province’s history of European settlement is inextricably tied to rural fishing communities along
its coast that depended on the Atlantic cod fishery for centuries. Now 25 years after the catastrophic
collapse of that fishery and resulting moratorium, rural coastal communities across the province
are searching for ways to redefine their way of life and economy. Many prominent voices in
provincial discourses continually focus on the challenges facing these communities, while stories
of the strengths and capabilities of these communities are far less common in discussions of the
sustainability of rural Newfoundland and Labrador.

287

This paper proposes a storytelling approach to defining and measuring the sustainability of rural
coastal regions. It examines conceptions of sustainable development in relation to rural coastal
communities and considers how the ongoing gaps in implementing sustainable development may
be exacerbated by narratives of the sustainability of rural coastal communities. With specific
attention to sustainability indicators as implementation tools, the paper considers how this
approach could potentially be appropriate to rural coastal regions when approached through a
storytelling lens. Using the context of rural Newfoundland and Labrador, this paper explores how
such a storytelling approach could be undertaken and discusses the ongoing research being
undertaken by the author to this end. Finally, the paper considers how this kind of approach may
be relevant for other rural coastal regions in other areas and in relation to global sustainable
development priorities.

2. Conceptualizing sustainable development in rural coastal regions
Sustainability is often referred to as a ‘fuzzy’ concept, denoting the inherent uncertainties and
debates surrounding its meaning and implementation. This characterization stems from scientific
uncertainty over key ecological systems and the thresholds facing their overexploitation (Dietz &
Neumayer, 2007), as well as the inherently normative nature of the ideal of achieving a sustainable
society (Bell & Morse, 2008; Dobson, 1996; Robinson, 2004). As a refinement of the sustainability
idea, sustainable development (SD) is an inherently anthropocentric notion derived from Western
ideals of development and the linear progression of economies and societies towards some ideal
future state (Du Pisani, 2006). Hermans and Knippenberg (2005) characterize SD as a normative
and political concept, since the determination of that future state is bound up in competing images
of the ideal society. Robinson (2004) describes SD as a concept that attempts to “reconcile two
incommensurable areas” – environmental protection and human development (p. 370). SD was
popularized by the World Commission on Environment and Development and its famed
Brundtland report, which offered the most common definition of SD (WCED, 1987). However,
Brundtland was neither the beginning nor the end of the development of the SD concept (Mebratu,
1998). Considering the litany of United Nations summits and conventions on SD that has followed,
from the oft-discussed United Nations Conference on the Environment and Development (Rio
Summit) in 1992 to the Sustainable Development Goals (SDGs) adopted by 193 countries in 2015,
that consensus has been growing ever since.
Nonetheless, since its inception SD has been an ambiguous and contested concept (Du Pisani,
2006; Robinson, 2004). The Brundtland definition1 has been the perennial target of critique, and
subsequent expansions on Brundtland and alternative definitions have not quieted these debates.
As such, SD is a classic example of a ‘wicked problem’, which Rittel and Webber (1973) describe
as one in which there is debate not only on how to solve it, but on the nature of the problem itself.
Wicked problems stand in contrast to rationalistic approaches to examining complex social
systems, which often lead to a technocratic approach to solving societal problems (Innes & Booher,
1999; Rittel & Webber, 1973). They must be approached with the realization that social systems
are complex, based on multiple perceptions of reality, and impossible to solve in a linear fashion
(Rittel & Webber). This worldview is informed by complexity science, which views social systems
as a dynamic and evolving organism (Innes & Booher, 1999). It also parallels the idea of soft
systems, which examines the dynamic interaction between the observable features of a system, the
The Brundtland Commission defined sustainable development as “development that meets the needs of the present
without compromising the ability of future generations to meet their needs” (WCED, 1987, p. 43).
1
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actor(s) aiming to intervene in that system, and the cognitive constructs that those actors create to
learn about the system (Checkland, 1999). In this systems view, different actors perceive the
problem differently according to their worldviews and offer possibly infinite explanations for their
causes and potential solutions (Rittel & Webber, 1973).
Sustainable development is perhaps the most wicked problem facing humanity. Although some
common principles have been identified, such as justice, efficiency, and resilience (Hermans &
Knippenberg, 2005), there is still widespread debate about what it should specifically achieve. As
such, SD is an innately normative concept bound up in values and principles over what society
should look like in the future (Robinson, 2004). Innumerable organizations and initiatives in
different sectors have adopted the moniker of SD, but it is debatable whether much of what is
labelled under this rhetoric advances the core principles of the concept (Kates, Parris, &
Leiserowitz, 2005).
To arrive at effective solutions to the wicked problem of unsustainability, new forms of knowledge
and action are needed that transcend boundaries and reconcile the multidimensional nature of SD.
In this ‘post-normal science’, presumptions about objectivity and disciplinary conventions are
abandoned for integrated, problem-focused knowledge creation (Funtowicz & Ravetz, 1993). In
answer to this call, sustainability science (SS) has emerged as an umbrella of research strategies
for integrated knowledge creation for SD. Central to SS is a holistic approach that transcends
disciplinary boundaries, sectoral divides, and divisions between academic and citizen knowledge
(Brandt et al., 2013; Clark, 2007). SS research aims to address not only scientific curiosities but
also practical concerns from civil society, government, and other stakeholders (Mauser et al.,
2013). This holistic approach calls for a transdisciplinary approach to research which moves
beyond the hyperspecialized nature of disciplinary science, as well as the often shallow research
collaborations that occur through interdisciplinary exchanges (Mittelstrass, 2011). Conversely,
transdisciplinarity aims not only to blend but transcend discipline-bound approaches by developing
transformative insights that cannot be contained within a single discipline.(Mittelstrass, 2011). SS
and other transdisciplinary sciences stress the importance of the active participation of nonacademic stakeholders in defining complex sustainability problems and designing solutions
(Mauser et al.).
Closely related to these conceptions of transdisciplinarity is the diverse body of theory on
governance for sustainable development. This collection of concepts contents that the messy nature
of SD implies that achieving it will require a form of decision-making that is decidedly different
from traditional governance. Thinking on governance for SD is informed by new models of public
policy that question the traditional statist model of public policy in favour of a more multistakeholder form of governance (Bomberg, 2004; Lafferty, 2004; Moreno Pires, 2011; Salamon,
2002). These broader conceptualizations of governance emphasize the role of civil society and
other non-governmental actors alongside the state as key drivers of the transition to sustainability.
They also emphasize the advantages of multi-actor assemblages in place of unilateral state
agencies for solving contemporary policy challenges (Peters & Pierre, 2016). This multistakeholder approach has highlighted the merits of involving both public and private actors in
addressing complex social problems (Kooiman, 2003), including civil society, the private sector,
and local government working in tandem with state actors (Emerson, Nabatchi, & Balogh, 2012).
Thus, governance for SD is characterized by horizontal relations between diverse groups of
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stakeholders, collaboration and power-sharing across sectors and jurisdictions, and the creation of
a shared vision for the future to guide action.

3. Sustainable development discourses in rural coastal regions
In contrast to this participatory vision of SD and its implementation, mainstream discourses on
sustainability in rural coastal regions have tended to be top-down in nature. SD literature and
practice have a preoccupation with the advancement of strategies to help cities transition to
sustainability. This urban bias goes all the way from sustainable communities planning, which has
overwhelmingly focused on urban community design principles such as New Urbanism (Roseland,
2012), to the SDGs, which interpret sustainable communities largely as the purview of national
governments or urban areas. For example, out of the 169 targets that correspond to the 17
sustainable development goals, only two targets mention rural communities (United Nations,
2015). Underlying these omissions of a rural focus from global-level SD frameworks is an overall
lack of clear understanding of the meaning of sustainability in rural communities and regions.
Markey, Roseland, and Connelly observe that:
“While the terrain of sustainable development is generally understood, its
application to rural community development and planning remains sparse and
highly variable (Audirac, 1997; Parkinson & Roseland, 2002). There is a
tendency in the literature to view rural as ‘not urban’ or to generalize the
application of concepts and processes despite the very real contextual differences
that separate urban and rural communities” (Markey et al., 2010, p. 4-5).
As a result, most tools for advancing sustainable community development are designed in urban
settings to solve urban problems, and only later adapted to rural regions. Often these adaptations
are done in a ‘copy and paste’ fashion without paying significant attention to the unique assets and
challenges of rural communities. At the same time, mainstream models of regional development
and innovation privilege information-based forms of production and knowledge in high-tech or
creative sectors, which tend to cluster in cities, over the knowledge and livelihoods of residents in
rural and resource-based communities (Carter & Vodden, 2017; Florida, 1995; Hall & Donald,
2009). In these urban-focused models, no consideration is given to the many differences between
urban and rural communities, including factors like the often-strong local networks and social
capital present in rural communities, which can be drawn on to strengthen communication in
support of sustainable rural development using local media and other channels (Baines, 2012;
McElwee & Whittam, 2012). Instead, SD is overwhelmingly interpreted as an urban phenomenon,
ignoring how rural communities and regions can craft their own visions of sustainability or
strategies to implement it.
In addition to this urban bias, mainstream sustainability concepts tend to disparage natural
resource-based regions. Although sustainability principles such as dematerialization stress the
need to reduce the depletion of natural capital (Meadowcroft, 2017), it is often extrapolated that
regions and nations still engaged in primary production are backwards and unsustainable. This
bias has coloured national-level sustainable assessment tools that rank natural resource-exporting
countries (often in the Global South) poorly compared to those that have little domestic extraction
(Stiglitz, Sen, & Fitoussi, 2009). It also has led to a stigma of raw material extraction and the
labeling of communities that rely on this activity as “dirty, dangerous, and dying” (Hall & Donald,
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2009, p. 20). The implication of these characterizations is that primary industries are
environmentally unsustainable, unsafe for workers, and face a general decline as economies
transition to information-based activities. In effect, there is a presupposition that in a sustainable
future, rural resource-based communities will be a thing of the past.
Sustainability in rural Newfoundland and Labrador
Newfoundland and Labrador (NL) represents a paradoxical microcosm of rural sustainability.
With just under 520,000 residents, NL has a small population and the lowest population density of
Canada’s provinces (Statistics Canada, 2016). The province’s history and identity are inextricably
linked to rural fishing communities, with the majority of settlements established for proximity to
inshore Atlantic cod stocks. This fishery was the lifeblood of most communities in the province
for centuries, until the 1992 moratorium on cod in reaction to rapidly declining stocks halted
commercial harvesting. Almost overnight, a way of life that constituted the social, cultural, and
economic bulwark of rural coastal NL communities came to an end. Thousands of harvesters and
people employed in fish processing plants lost their jobs, and many more were indirectly affected
throughout the economy (Davis, 2014). Rural fishing communities along the province’s coast have
struggled ever since to redefine their identities while searching for an economic future in new
sectors such as tourism and the arts. Meanwhile, the imperative of sustainable management of
fisheries resources – now predominantly comprised of crustacea catchwise (Song & Chuenpagdee,
2015) – as well as other forms of natural capital has become a dominant theme in province-wide
discussions of sustainable development.
Despite the effects of the moratorium, rural coastal communities remain a vital part of the culture
and economy of NL. More residents live in rural and small-town areas (47%) than in any other
Canadian province (Bollman, 2016) In addition, many important symbols of Newfoundland
culture trace their roots to rural lifestyles, such as crafts, folk music, and food traditions (Mcdonald,
2003). However, rural NL has increasingly been pitted against urban centres in prevailing
discourses on the province’s economic viability. Many of these debates trace back to the province’s
controversial resettlement program, which at its height in the 1950s-60s led to the dissolution of
over 300 rural coastal communities (Maritime History Archive, 2004). Due to these and other
factors, many rural communities are facing rapid population decline (Statistics Canada, 2016).
Often, research and media attention fixate on these trends to perpetuate a narrative of decline about
rural Newfoundland. For example, the Great Northern Peninsula region of Newfoundland has
become almost synonymous with negative trends like population decline and unemployment
(Roberts, 2016; Simms & Ward, 2017). In NL and other regions, these problem-based narratives
disempower rural communities and discourage the exploration of new ways for rural stakeholders
to sustain their regions and garner necessary support from external actors such as government and
private investment.
Need for an asset-based approach to sustainable development in rural coastal regions
In contrast to this deficiencies-based rhetoric, efforts to define and implement sustainability in
rural coastal regions must adopt an asset-based approach. This approach begins with a locally
defined vision for SD based in the values and priorities of residents and a full consideration of
local assets and strengths. This approach is consistent with the principles of Asset-based
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Community Development (ABCD), which stresses the importance of “starting not with what is
wrong, but what is strong” in communities that are often labeled as in need or dysfunctional
(Kretzmann & McKnight, 1993; Russell, 2016). At the core of ABCD is a shift in perception,
encouraging communities to take a ‘glass half-full’ mindset to their development (Kretzmann &
McKnight, 1993).
This asset-based approach can shift the focus on efforts to measure well-being and sustainability
in communities often deemed in need. By taking stock of a community or region’s capacities and
strengths within residents, local associations, and institutions, ABCD often sharply contrasts
mainstream needs assessments conducted by government agencies and other service providers
(Kretzmann & McKnight, 1993; Mathie & Cunningham, 2005). This approach is especially
appropriate in marginalized communities. By starting with a community’s strengths and abilities
as the key ingredients of local well-being and sustainability, the analysis of the community within
those terms becomes more empowering to community members. As opposed to determining the
key threats to the community and measuring indicators that highlight the severity of those threats,
this approach starts with the community’s perceived capacities and engages in asset mapping to
detail the extent of those assets (Fuller, Guy, & Pletsch, n.d.; Mathie & Cunningham, 2005). When
this asset-based approach is conducted using a participatory process, communities can consider
key forms of community capital that are easily overlooked in problem-based approaches (Emery
& Flora, 2006). Nonetheless, this asset mapping must ultimately give way to the identification of
a community’s challenges, so that the subsequent analysis does not occur through rose-tinted
glasses. Overall, this focus on community strengths and assets can be a powerful vehicle for
mobilizing resources and solutions within rural communities that are over-accustomed to being
defined in terms of their supposed challenges.

4. Measuring sustainable development in communities and regions
In communities large and small, sustainability indicators (SIs) have been widely used as a tool for
the measurement of local sustainability assets and the implementation of SD. SIs may be made up
of any data, whether quantitative or qualitative, that can be used to represent complex dimensions
of well-being and allow for the long-term monitoring of SD over time. SIs have transformed since
their inception in the early 1990s, with the earliest indicator tools being highly technical and
expert-driven, such as Multi-Criteria Decision Analysis (Ferrarini, Bodini, & Becchi, 2001), or the
UN Working List of Sustainability Indicators (Bell & Morse, 2008). However, the global call to
action for SD implementation enshrined in Agenda 21 placed focus on the need for SIs to take on
a more bottom-up character (Bell & Morse, 2008; UNCED, 1992). This ‘participative turn’ led to
an increasing emphasis on the need for community involvement in the development of not only
the indicators themselves, but also in crafting solutions to ensure that those indicators led to action
(Moreno Pires, 2011). Thus, many contemporary SI tools incorporate a high level of public
participation to reflect the values of local stakeholders (Hermans, Haarmann, & Dagevos, 2011;
Reed et al., 2006). Dozens of assessment frameworks have been developed and applied for
measuring SIs at all scales from the neighbourhood to the global level – most notably with the
recently adopted Sustainable Development Goals (SDGs) adopted by 193 countries in 2015 (Reed
et al., 2006; United Nations, 2015).
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Despite the complex landscape of SI tools and frameworks, most are informed by a common
objective to offer new measures for public decision-making that reflect a multitude of development
priorities. Many SI frameworks have origins in a discourse that critiques the use of gross domestic
product (GDP) as an indicator of societal welfare and searches for alternative measures of wellbeing and SD (Bell, S. & Morse, 2003; Bell & Morse, 2008; Costanza, Hart, Posner, & Talberth,
2009; Stiglitz et al., 2009). These critiques highlight that society needs more inclusive indicators
of progress that reflect much more than the narrow focus of GDP growth. Central among these
broader considerations is the value of natural capital (Serageldin, 1996), as well as a wide range
of human-centered contributors to well-being that GDP is not designed to measure, such as
personal activities and leisure, health, education, volunteering and unpaid labour, and cultural
factors (Stiglitz et al., 2009). As a result, the indicator sets commonly set forth in local SI initiatives
usually identify a broad set of factors that are considered important for well-being and/or
sustainability and compile data into a cohesive framework to measure them.
Positive outcomes of local SI initiatives
The use of indicators for guiding local SD has led to multiple positive outcomes in communities
and regions. SIs have helped many communities articulate a local vision of sustainability, allowing
stakeholders to translate global imperatives like Agenda 21 into locally relevant agendas for
change (Bell & Morse, 2008; Hermans et al., 2011; Moreno Pires & Fidélis, 2015). The
community-based monitoring of sustainability has also encouraged dialogue among stakeholders
from diverse backgrounds and sectors (Holden, 2013; Holman, 2009; Moreno Pires, 2011; Reed
et al., 2006), thus building trust in communities and reducing conflicts between different actors
(Holman, 2009; Terry, 2008). Literature has also discussed SIs as a catalyst of social learning and
reflection on conceptions of well-being and sustainability. Many case studies have demonstrated
that SI initiatives can lead participants in communities to acquire both instrumental knowledge
about local sustainability issues, as well as more abstract learning outcomes in the form of shared
understanding and reflection (Buhonovsky & Jäger, 2013; Holman, 2009; Reed et al., 2006; Terry,
2008). SIs have also been noted for facilitating actors in creating spaces of discourse where diverse
stakeholders can construct new shared understanding through open communication (Habermas,
1984). In this way, SIs may serve as potent catalysts for shifting values in communities towards
an ethos of SD. This role could potentially help to shift governance attitudes and arrangements
through a process of transformative learning that harnesses the emancipatory power of
transformations in values and beliefs (Mezirow, 2006). Finally, measuring local well-being and
sustainability can be a source of inspiration for communities that are often labelled as deficient,
allowing for the identification of local assets that are often overlooked in traditional approaches to
development to lead to new place-based development initiatives that build on the strengths of
communities (Mathie & Cunningham, 2005; Vodden et al., 2015).
Implementation gap in sustainability indicator initiatives
However, despite the many positive outcomes of SIs, very little evidence exists of their direct use
in the implementation of SD. Notwithstanding their well-documented role in fostering social
learning and other ‘soft impacts’ in communities, SI initiatives are rarely adopted instrumentally
by local governing bodies or incorporated into broader processes of shared decision-making in
support of governance for SD (Holman, 2009; Moreno Pires & Fidélis, 2015). Some communities
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and regions have used indicators to track progress towards sustainability and guide decisionmaking over time (Moreno Pires & Fidélis, 2015; Zoeteman, Mommaas, & Dagevos, 2016),
informed by locally adaptable yet globally grounded SI frameworks (e.g. Hermans et al., 2011;
Reed et al., 2006). However, these cases are a rare exception. This implementation gap is perhaps
the most critical debate within current literature on SIs, where much ink has been spilled over the
lack of significant ongoing use of local indicator systems (Bell & Morse, 2003; Bell & Morse,
2008; Holden, 2013; Holman, 2009; Lyytimäki et al., 2014). Rigby et al. (2000) observe that
“[much] of the measurement of indicators has, at the end of the day, largely resulted just in the
measurement of indicators. The actual operationalization of indicators to influence or change, for
instance, policy is still in its infancy” (quoted in Bell & Morse, 2003). Unfortunately, over two
decades after this observation the literature on SIs has made little progress in demonstrating how
these tools can be used in local governance for SD. Researchers such as Holden (2006) have
observed that even the work of prominent initiatives such as Sustainable Seattle, perhaps the most
well-known municipal SI initiative, often end up ‘on the shelf’ as opposed to playing a discernible
role in local decision-making to advance SD.
A long-held debate in the SI literature is what sort of role these tools should play in local
governance. Much of this discourse pits the direct instrumental use of SIs in the performance
monitoring of public actors (e.g. municipalities) against the more indirect roles they can play in
provoking communication and learning about sustainability (Bell & Morse, 2003; Brugmann,
1997; Lyytimäki et al., 2014; Pinfield, 1997). Lyytimäki et al. (2014) capture this debate using the
opposing metaphors of Russian dolls (or matryoshkas), which seek to perfectly capture the
complex detail of the full-scale doll in subsequently smaller models, and the game of telephone
(or Chinese whispers) in which messages transmitted across multiple players can evolve and take
on new meaning. Both approaches have merit as well as pitfalls. SIs used like Russian dolls can
use sophisticated data analysis tools to represent complex arrays of indicators, but may also lose
touch with community priorities in favour of technical rigour. Conversely, the Chinese whispers
approach favours engaging outreach strategies for disseminating SIs to the public, but may fall
victim to misinterpretation as the message spreads from one actor to the next (Lyytimäki et al.,
2014). A challenge that impedes both approaches is the presence of power dynamics: power
between the authors of the indicators and the wider public, power between the development models
informing SIs and the aspirations of local actors, power between groups tasked with improving the
indicators and those to whom they are accountable. These power dynamics reinforce the crucial
role of participatory, bottom-up approaches to sustainable development (Bell & Morse, 2008;
Fraser, Dougill, Mabee, Reed, & McAlpine, 2006; Hermans et al., 2011). Thus, the challenge is
how to engage stakeholders across society in an open dialogue about sustainability – and how to
track progress towards it - while ensuring that the indicators used to measure it reflect an authentic
vision of sustainability and their transmitters are engaged not only in their dissemination but also
their design and use. Through this role, SIs may have the capacity to mobilize societal actors from
different sectors and foster dialogue to aid in developing a shared vision for SD and creating a
participatory framework for its implementation.

5. Using governance principles to guide SI use
In order to understand why SI initiatives have often failed to lead to the implementation of SD, it
is important to specify explicit governance principles that can guide SI design and use. The
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implementation of SD is inherently a question of governance. This question entails asking what
principles underlie the goal(s) of SD, what problems must be solved in fulfilling those goals, which
actors must be involved in the process, and at what scales action should be taken. As discussed
earlier, the meaning of SD has been perennially contested from Brundtland to the present day,
leading to as many definitions of the concept as organizations claiming to espouse it (Du Pisani,
2006; Kates et al., 2005; Robinson, 2004). There may be universal imperatives, such as addressing
climate change and social inequality, but the specific objectives of SD must be born out of a vision
for progress that reflects stakeholders’ collective interests.
Several key principles of governance for SD are relevant to the discussion on the use of
sustainability indicators to guide its implementation in rural coastal regions. First, the centrality of
meta-cognitive images in this more diffuse and inclusive governance structure implies that local
SD efforts must be informed by a bottom-up sustainability vision. Second, the inherently
communicative nature of governance for SD implies that actors must enter into deliberative
processes over the aims of SD and continuously negotiate the pathway to implementation. Third,
collaboration and power-sharing are essential features of a new horizontal governance mode in
which the state and a broader network of societal actors take on the implementation of an SD
vision. The following section draws from diverse theories of governance, including
communicative action theory (Habermas, 1984), the mutual gains approach (Susskind &
Cruikshank, 1987), interactive governance theory (Kooiman, 2003), and collaborative multi-level
governance (Ansell & Gash, 2008; Hooghe & Marks, 2003), to offer a core set of principles to
inform the implementation of governance for SD.
Meta-cognitive images
Common across the many conceptions of governance for SD is an emphasis on the values and
meta-level normative constructs that motivate action. This normative foundation, including
principles such as equity, flexibility, openness, non-hierarchical structure, transparency, and a
social justice orientation (Hermans & Knippenberg, 2005; Peters & Pierre, 2016), cuts across many
applications of SD but is often implicit in the actions and motivations of governance actors. This
requires all stakeholders involved in implementing SD to reflect on the images, principles, and
overarching vision for progress motivating their actions (Kooiman, 2003).
Interactive governance theory (Jentoft & Chuenpagdee, 2015; Kooiman, 2003; Kooiman, Bavinck,
Jentoft, & Pullin, 2005) discusses the images motivating governance actions in terms of the
abstract order or meta-governance. As one of three orders of governance – also including
governing institutions (second order) and governing instruments (first order), these meta-cognitive
images are the subtlest but often the most powerful drivers of governing actions (Kooiman, 2003).
These meta-governance constructs represent the cognito-normative tools that individuals and
groups use to understand the system-to-be-governed and their governing systems (Kooiman).
Meta-governance informs and focuses the actions of governing actors. As such, it is essential for
governing actors to make their underlying images and principles explicit so that the actions
motivated by them can be scrutinized transparently (Kooiman). Therefore, each actor must engage
in the 'management of meaning' – reflecting on their own underlying assumptions and making
them explicit in their decision-making (Kooiman).
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Closely related to these meta-level normative constructs, frameworks on governance place a
common emphasis on the importance of shared understanding and learning. Viewed through
Habermas’ communicative action theory, knowledge is both a social construct and a vector for the
exertion of power (Habermas, 1984). Thus, arriving at jointly derived knowledge through
collaborative decision-making is perhaps the most profound form of shared knowledge creation
(Emerson et al., 2012; Innes & Booher, 1999). The mutual gains approach exemplified by Susskind
and Cruikshank (1987) and other seminal writings on consensus-building stresses that effective
negotiations must focus on identifying common interests rather than hardline positions (Fisher &
Ury, 1981; Gunton & Day, 2003; Innes & Booher, 1999). From a soft systems approach,
governance is ultimately the development of a learning system between actors aiming to advance
sustainability, as well as foster reflection among all stakeholders involved (Bell & Morse, 2008;
Checkland, 1999). This learning has the potential to foster reflection on the values and images
motivating different actors (Kooiman, 2003).
Central role of communication
Another common principle across thinking on governance for SD is the importance of open and
free communication. These frameworks suggest that governance is inherently a discursive and
deliberative process. The value of open and clear dialogue, when focused and aimed at providing
a voice to all participants, cannot be overstated in reaching a sustainability vision and ensuring its
implementation (Emerson et al., 2012; Innes & Booher, 1999).
Habermas’ communicative action theory has profoundly influenced this emphasis on dialogue in
thinking on governance (Bolton, 2014; Habermas, 1984). This theoretical model offers an ideal
model on how social truth is generated through discourse among informed actors. This
communicative rationality asserts that deliberation, under conditions of ‘ideal discourse’, can
uncover new knowledge that can be transformative and even emancipatory (Habermas, 1984).
Such conditions include: equally informed participants; respect for all contributing members and
listening to all those involved; equal power between all involved; and the ability for any participant
to challenge the statements and assumptions of others (Habermas, 1984; Innes & Booher, 1999).
If these conditions are met, then dialogue can lead to 'emancipatory knowledge', which transcends
socially constructed norms and assumptions and can transform both the knower and the known
(Innes & Booher, 1999).
A different emphasis on dialogue is placed in the mutual gains approach associated with
consensus-based decision-making. This much more applied approach advocates for consensusbased negotiation for solving public disputes (Fisher & Ury, 1981; Innes & Booher, 1999;
Susskind & Cruikshank, 1987) Innes and Booher (1999) define consensus-building as "an array of
practices in which stakeholders, selected to represent different interests, come together for faceto-face, long-term dialogue to address a policy issue of common concern" (p. 412). The mutual
gains approach bears many similarities to communicative action and has also influenced thinking
about multi-stakeholder governance. The insights of both communicative action theory
(Habermas, 1984) and the practical successes observed in consensus-based negotiations (Susskind
& Cruikshank, 1987) highlight the deliberative nature of governance processes that are amenable
to the open exchange of values and governing images in support of SD.
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Collaboration and power-sharing
In governance for SD, new kinds of relationships based on horizontal arrangements are essential
to ensuring that the involved stakeholders produce an inclusive vision for sustainability that
engages all involved stakeholders. Governments are shifting in their roles within more loosely
structured networks of governing actors. This role has shifted from one of steering and the
importance of `management skills` to one of learning ‘enabling skills’ (Salamon, 2002), which are
needed to activate the wide network of actors which are capable of contributing to solutions to
complex governance problems inherent in SD (Emerson et al., 2012; Kooiman, 2003).
Thinking on governance has offered many conceptions of how stakeholders can collaborate and
share power and responsibilities. The concept of collaborative governance underlines the potential
for multi-stakeholder and multi-scalar networks of actors to provide novel public policy solutions
to challenges that have vexed traditional state-led governance (Ansell & Gash, 2008; Emerson et
al., 2012). Collaborative governance is rooted in multi-stakeholder collaboration involving
government agencies and other actors based on consensus (Ansell & Gash, 2008). This
collaboration is described as a continuum by Himmelmann (2002), who distinguishes different
levels of collaboration based on the sharing of “time, trust, and turf” (Himmelmann, 2002, p. 1),
with ‘turf’ referring to jurisdictional authority which actors such as government agencies are often
reluctant to relinquish. Similarly, multi-level governance examines how traditional hierarchical
governance models are transitioning to nimble multi-actor networks matched to the scale of
governance challenges (Bache, Bartle, & Flinders, 2017; Hooghe & Marks, 2003). This shift to
`governance by networks` is thought to be more effective at managing diverse ecological and
human systems across territorially heterogeneous areas (Hooghe & Marks, 2003, p. 235).
These alternative models of governance stress the importance of balance between bottom-up
(community-driven) and top-down (state-driven) approaches. This insight derives from
observations that co-governance can serve as a middle ground between self-governance and
vertical bureaucracy (Kooiman, 2003). It also reflects the need for collaborative, multi-level
governance to effectively engage government actors in addition to local stakeholders (Ansell &
Gash, 2008; Emerson et al., 2012). In governance for SD, understanding which stakeholders are
(and should be) involved in defining and implementing the pathway to sustainability is essential.
A careful examination of the local stakeholder context includes identifying powerful local actors,
understanding the history of conflict or cooperation between stakeholders, and including all
involved stakeholders so that no one player feels left out of the performance (Ansell & Gash, 2008;
Chuenpagdee & Jentoft, 2007; Selin, Schuett, & Carr, 2000). This inclusive approach can give rise
to ‘governance through networks’ that spans sectors and scales (Hooghe & Marks, 2003), while
providing an inclusive platform for implementation.

6. A storytelling approach for monitoring and implementing sustainable development in
rural regions?
In light of these principles and the considerable (albeit mostly unrealized) potential of
sustainability indicator initiatives, these tools may be highly appropriate for the implementation of
SD in rural coastal regions. As discussed previously in this paper, top-down and urban-focused
images depicting the ideal of sustainable communities tend to impose urban-based or global
297

images of sustainable development onto rural and natural-resource dependent coastal regions
without providing a platform for these regions to construct their own sustainability visions.
Furthermore, problem-based narratives about these regions – as exemplified in the context of rural
Newfoundland and Labrador – further characterize rural coastal regions as unfit for being part of
the SD project. The governance principles outlined above highlight the centrality of these metacognitive images and how they can undermine participatory efforts to define and implement SD at
the local level. In all communities, but especially in rural resource-based regions such as the fishing
villages of coastal Newfoundland, these images are shaped by the stories told by rural stakeholders
and in the power centres that make important decisions about these communities.
Exploring a storytelling approach to sustainable community development
Stories are uniquely powerful tools in the creation of social truth. Narrative approaches to social
science research have shed light on how the stories that we tell shape our reality and inform how
different actors approach phenomena in their world (Barthes, 1975; Howard, 1991). Stories are
powerful heuristic devices that allow actors to assign significance to past and present events
through the universally recognized milieu of narrative. Storytelling approaches to community
planning have highlighted how planners tell stories about communities and provide normative
guidelines for future chapters in those stories (Sandercock, 2005; van Hulst, 2012). According to
van Hulst (2012), “[telling] stories is not just listing events. Through the specific way in which
stories represent that what has happened, they emplot the past” (p. 300). In constructing goals
about the future of communities and/or regions, stories can transform events and places as key
elements in an unfolding plot. Community planning and development often draw on common
archetypes to tell a community’s story – the hero’s tale, the rags to riches story, the tale of the
Golden Age lost (Sandercock, 2005). The widespread appeal of these archetypes allows actors to
access subconscious ideals and metaphors within the minds of the public. These kinds of
archetypes are also used by external actors, whether government agencies, private investors, or
otherwise, to justify their support of communities – or lack thereof.
In the context of rural coastal communities, storytelling can be a powerful tool for shifting the
narrative around the viability of these regions. The top-down visions of sustainability discussed
earlier are informed by latent images that cast national governments and cities in the leading role
of SD, relegating rural and natural resource-based regions to minimal roles or even to that of the
villain. Notions such as the rural idyll assign rural hinterlands as bucolic escapes for urbanites
seeking respite from the stresses of city life (e.g. Baylina & Berg, 2010; Orsskog, 2002), while
dematerialist notions of SD can be extrapolated to demonize areas engaged in primary extraction
(Hall & Donald, 2009). In Newfoundland and Labrador, many influential voices from government,
media, and academia continue to advance the narrative of a defunct rurality with no economic
future that should no longer be ‘subsidized’ by prosperous urban areas.
Rather than accepting these externally-derived narratives, rural coastal regions must find ways to
tell their own stories about what they want to sustain and how to interpret global priorities like the
SDGs into local values and needs. In accordance with an asset-based approach, this entails
highlighting the strengths and capacities of these communities and mobilizing actors locally and
beyond in building on those assets. This process is inherently communicative and reliant on
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horizontal relations between multiple actors in society exchanging their values, priorities, and
visions for the future (Habermas, 1984; Kooiman, 2003).
Sustainability indicators as storytelling tools?
Sustainability indicators could play a key role in storytelling for sustainable development.
Although these tools have their origins in top-down, technocratic approaches to measuring
components of sustainable development, a major shift has occurred in their design and use to imbue
these tools with participatory processes and enlist them in communicative exchanges between
societal groups (Holman, 2009; Lyytimäki et al., 2014). Holman (2009) discusses how SIs often
serve as “portals of communication” that allow actors in different institutions and societal groups
to exchange information and develop shared understanding (p. 90).
This discursive role of SIs rests in their holism: in order to measure the sustainability of a
community or region, all of the diverse priorities and goals inherent in the SD concept must be
considered. Within a participatory framework of governance in which multiple actors collaborate
to achieve SD (Emerson et al., 2012; Kooiman, 2003; Susskind & Cruikshank, 1987), this also
implies that a wide range of societal stakeholders must participate in defining the indicators used
to measure a community’s progress. In this lens, SIs may have the potential to engage local actors
in a broader communicative process aimed at telling a community or region’s sustainable
development story. Through this role, SIs have the capacity to mobilize societal actors from
different sectors and foster dialogue about local values and aspirations to aid in developing a shared
vision for the future. In other words, SIs can become part of the vocabulary that communities and
regions use to tell their own stories about sustainability. In so doing, they may be able to assist
rural stakeholders in defining SD in their local context and engaging all actors as characters in the
evolving plot of its implementation.
This storytelling approach may be able to help make SIs more appropriate for use in rural coastal
communities. Despite the expansion of SI research into new considerations of governance, these
innovations have largely been confined to urban initiatives. The most well-known SI programs,
such as Sustainable Seattle and the Boston Indicators Project, were developed in urban areas
(Sustainable Seattle, 2018; Boston Indicators Project, 2018), while research on effective SI tools
predominantly focuses on successful examples from urban regions (Hermans et al., 2011; MorenoPires & Fidelis, 2012; Holden, 2013). Very little research has been done to examine the potential
for rural regions to employ these tools in support of collaborative local governance for SD.
Although a number of SI studies have been conducted in rural Canada, many of these have been
applied in the same ways as their urban counterparts without engaging rural residents in a
discussion about how to appropriately measure and evaluate well-being or sustainability in these
contexts (MacKendrick & Parkins, 2004; Parkins, Varghese, & Stedman, 2004). Little effort has
been made to consider the unique assets of rural communities, which could draw from the insights
of ABCD (Bebbington, 1999; Kretzmann & McKnight, 1993; Mathie & Cunningham, 2005). This
framework, which has been used in many rural communities throughout North America, is
particularly appropriate for identifying indicators of rural well-being due to its focus on
participatory approaches to finding often-overlooked strengths of communities that are often
labelled as deficient.
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Exploring a storytelling approach to SI use in rural NL
This paper is part of a larger study being conducted by the author which examines the potential for
community-based sustainability indicator initiatives to support participatory governance in rural
and natural resource-based regions. This study examines sustainable development in the context
of rural Newfoundland and Labrador, including problem-based narratives of the viability of rural
regions, and explores whether a storytelling approach may potentially help redefine sustainability
and its implementation in these contexts. This storytelling approach will borrow from ABCD
(Kretzmann & McKnight, 1993; Mathie & Cunningham, 2005), different approaches to use
sustainability indicators in community and regional governance (Bell & Morse, 2008; Lyytimäki
et al., 2014; Reed et al., 2006), and storytelling approaches to community planning and
sustainability (Sandercock, 2005; van Hulst, 2012; Veland et al., 2018).
The study is focused on the Newfoundland and Labrador context while aspiring to demonstrate
how this region’s experience with measuring SD could be relevant for global implementation. In
this province, a number of previous attempts to measure community and regional sustainability
have been made by various actors at different scales (Community Accounts, 2018; May & Hollett,
2008; NL Cultural Heritage Inventory, 2015; Holisko & Vodden, 2015). However, many of these
initiatives have since lost momentum, and no other grassroots initiatives have formed in rural NL
to measure well-being and/or sustainability assets. Meanwhile, the governance context for rural
development poses many challenges for rural and resource-based communities striving to secure
their future, such as an urban-centric development policy framework and the tendency for onesize-fits-all approaches in regional economic development. Popular discourse around rural
sustainability in the province is host to arguments against continued government investment in
remote coastal communities and problem-based narratives about these regions advanced by
government, academic, and media voices alike (Maritime History Archive, 2004; Roberts, 2016;
Simms & Ward, 2017). These narratives often characterize its communities as stagnant and
undeserving of further public and private sector investment, overlooking the strong assets of these
communities and their contribution to provincial economic and social well-being. These
problematic narratives necessitate that any attempt to implement sustainable development in rural
NL focus on the capacities and assets that should be sustained in these regions and provide clear
pathways forward to mobilize these assets effectively to address ongoing challenges.
In this context, the study will examine the previous efforts for creating local sustainability
indicators, including the governance context surrounding these initiatives, the level of community
and regional participation they envisioned for the use of these frameworks, and the strengths and
challenges they faced in fulfilling said vision. This examination will follow a ‘step zero’ analysis
that considers the pre-implementation phase of governance instruments and initiatives
(Chuenpagdee & Jentoft, 2007) The study will subsequently examine the sustainability
frameworks advanced by these provincial SI tools and integrate them with national and
international sustainable development frameworks to propose a sustainability monitoring
framework specifically for rural NL. Finally, the storytelling approach which is briefly explored
in this chapter will be articulated by employing a participatory methodology within rural NL
regions guided by an asset-based model and the stories of community members.
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7. Implications for global sustainable development priorities and implementation
This paper only outlines the potential value of a storytelling approach to defining and measuring
sustainable development in rural coastal communities and regions. It does not demonstrate how
such an approach might be taken in sustainability planning or governance. In future iterations of
the identified approach, effort should be taken to identify an integrated framework for defining SD
in a particular rural coastal context and subsequently employ a storytelling process in collaboration
with rural community members to apply it to the local level. The author’s ongoing research
described in this paper sets out to do just that in rural Newfoundland and Labrador, with the hope
of demonstrating how a bottom-up storytelling methodology can also consider global
sustainability priorities, namely the SDGs, in the development of a local SD vision. However,
other effective approaches to sustainable rural development from around the world should also be
shared and adapted to contexts that are appropriate. Emphasis should be placed on the use of
storytelling that engages local residents in regions that are often deemed problematic in national
or international sustainability discourses, and in sharing stories of how sustainable development
has been defined locally. Especially in resource-dependent regions such as fisheries-based coastal
areas, there is a need to share successful examples of defining and implementing SD. The SDGs
have a key role to play, given their unique role as the first global framework of goals, targets, and
indicators for achieving sustainable development. However, effort should be made to define SD in
a grassroots manner in a way that does not merely translate the SDGs to the local level but shows
how bottom-up sustainability visions can correspond to the global goals. In this way, the present
paper and future research and practice in this area may help provide the crucial link in
implementation for a robust global sustainable development while recognizing the assets of rural
coastal communities and engaging local stakeholders in identifying and building on them in a
participatory process in a multitude of contexts around the world.
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Scoping of small-scale fishing in Hainan, China
Luo, Yiming, China Blue Sustainability Institute, China, luo.yiming@chinabluesustainability.org
Abstract
Hainan Island, the second largest island of China, is our southernmost province with rich and
varied culture in separated indigenous fishing villages. There exists 68 natural harbors along the
coast of Hainan island and 830,000km2 of fishing grounds. Whereas, most of the vessels are
equipped with traditional fishing gears that can only be utilized in limited near shore areas. It is
reported that in recent years overfishing and other anthro pic activities have contributed to a
decrease in average age and size of the harvest. In this study, we have carried out a survey in
miniature harbors along the coast of Hainan Island, identifying the main harvest species, the
number and type of gear and vessels, cultures, traditional ecological knowledge, and economy of
indigenous fishers. By understanding how the small-scale fisheries are running and the fishers are
organized, we are trying to develop a collaborative mechanism to facilitate pro-sustainability
transformation of small-scale fishery among all involved stakeholders including government,
research institutions, fishmongers etc. On the other hand, Hainan attracts millions of tourists every
year with scenery and seafood. Recreational fishing, as alternative livelihood for fishers, will be
scoped for its feasibility and potential impacts during the study. With analysis on local economy
and community, we can offer fishers and local government scientific advices and provide guidance
for fishery management and future study on transformation of small-scale fishery in China.

Beyond marine protected areas: Leveraging pride into managed access as a strategy for
sustainable coastal fisheries in the Philippines
Mancao, Roquelito H., Rare – Philippines, Philippines, rmancao@rare.org
Amolo, Rizaller C., Rare – Philippines, Philippines, ramolo@rare.org
Guirjen, Julius H., Rare – Philippines, Philippines, jguirjen@rare.org
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Apistar, Dean R., Rare – Philippines, Philippines, dapistar@rare.org
Cadiz, Fel Ceasar T., Rare – Philippines, Philippines, fcadiz@rare.org
Sanchez - Tirona, Raquel, Rare – Philippines, Philippines, rtirona@rare.org
Abstract
For over 35 years, Rare has trained local conservation leaders to run social marketing campaigns,
which have helped inspire community support for sustainable behaviors. Beginning with the
recovery of the endangered St. Lucia parrot in the Carribean, to the rebound of the Philippine
cockatoo population in Narra, Palawan in the Philippines, more than 300 Pride campaigns
worldwide have reduced threats toward species and habitats. In the Philippines, Rare’s work has
been focused on coastal fisheries management. Combining governance, community support and
behavior change approaches, Rare’s partners have improved the effectiveness of over 50 MPAs in
the country – achieving desired social and ecological goals. In addition, they have harnessed the
participation of fishers and community leaders to establish over 30 legally-declared Managed
Access Areas combined with no-take zones, which grant exclusive fishing rights to certain groups
of fishers provided they agree to more stringent fishing regulations. These managed access areas
are proving to be a strong incentive for compliance with sustainable fishing practices, a means for
getting fishers organized and making decisions, and are showing great promise as an important
long-term strategy to address overfishing.
Overview
The presentation focuses on Rare’s experience in the Philippines, an archipelagic country in
Southeast Asia. Regarded as the center of the center of marine biodiversity, the country’s coastal
areas have some of the highest levels of biodiversity in the coral reefs, seagrass beds and
mangroves found in its 36, 289 kilometers of coastline.
The presentation discusses how managed access areas combined with reserves were introduced in
the Philippines as a customized, rights-based fisheries management strategy. It will outline how
communities accepted this area-based approach as a way to protect their livelihoods while
participating in conservation and protection efforts. Valuable lessons on the role of policy and
governance in the process will be also be highlighted.
In 1991, coastal and fisheries resources management in the country was devolved to coastal
municipalities and cities as provided by the Local Government Code (Republic Act 7160). In
addition, Republic Act 8550, the Philippine Fisheries Code of 1998 gave coastal cities and
municipalities jurisdiction over the waters within 15 kilometers from their shoreline. The Revised
National Fisheries Code (Republic Act 10654) of 2016 bolstered this mandate by giving
preferential rights to registered and licensed fishers among their constituents to fish in these
nearshore areas, generally known as municipal waters. One exception to these laws are marine
parks or sanctuaries declared as part of the National Integrated Protected Areas System (NIPAS or
Republic Act 7586), where the Department of Environment and Natural Resources (DENR)
overrides local government authority.
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These laws coincided with the strong movement towards setting up locally-managed Marine
Protected Areas (MPAs) and fish sanctuaries. Since the 1990s, more than 1,800 MPAs (Cabral
et.al) have been established all over the country, although there is a wide disparity in their sizes
and management effectiveness. Initially, Rare saw the opportunity to help strengthen these MPAs
through its signature Pride Campaigns, but soon realized the need to manage the areas outside of
the MPAs. Through its Fish Forever program, Rare worked with the coastal municipalities and the
fishers to design and implement managed access areas around the existing no-take zones, helped
set up management bodies composed of different stakeholders in the community, and helped
legalize these through local policies.
The process built on the long experience of the Philippines in community-based coastal resources
management, especially the process of establishing and managing marine protected areas.
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The experience was not easy. During design workshops, there were furious debates among the
participating fishers, as they negotiated terms and conditions around area delineation, rights
allocations and gear restrictions. In each of the sites, consensus was finally arrived at, guided by
shared goals of having a productive, profitable and sustainable fisheries. As of this presentation,
there are nineteen (19) legally declared managed access areas and sanctuaries in the Philippines.
The sample below illustrates the types of zones decided on by the communities.

This process was complemented by Pride Campaigns at each site in order to build community
support for sustainable fishing and encourage the right behaviors. The campaigns were centered
around the concept of the Professional Fisher (ProFi), who exhibits the following behaviors:


Should be registered and licensed;
310





Should fish in the right place with the right gear;
Should participate in meetings and fishery-related discussions; and
Should report on their catch.

This involved the creation of an integrated behavior change campaign characterized by ‘Profi’, the
icon of a Professional Fisher who embodies the four behaviors. The campaign involved multiple
phases as the MA+S were being designed and implemented, and sites used a combination of social
marketing materials, localized community mobilization activities and key influencer strategies.
Results are promising. Knowledge, Attitude and Practices surveys were conducted before and after
the campaigns at 12 of the sites.
•
•
•
•
•

Measuring and reporting fish catch – increased at 9/12 sites, 39.73% change, beforeafter impact
Compliance with MAA+S rules and regulations – increased at 7/12 sites, 8.28%
change, before-after impact
Compliance with Gear restrictions – increased at 5/12 sites, 32.15% change, beforeafter impactFisher participation in meetings/discussions – increased at 6/12 sites, 19.07% change,
before-after impact
Fisher registration – increased at 7/12 sites.

Biophysical surveys have also been conducted across 21 sites over 5-7 years, and there is an
average increase in fish biomass of 390% inside the sanctuaries and 111% outside of the
sanctuaries. This is aligned with current literature that suggests that improved protection around
no-take zones can really lead to increases in biomass, but what is notable is that the trend line for
areas outside of the NTZs is also improving.

311

References
Gavin McDonald, Apistar D, Box S, Cadiz F, Campbell S, Clemence M, Costello C, Cox C, Effron
M, Gaines S, Jakub R, Mancao R, Rojas P, Tirona R Are communities better off? Leveraging
perceptions data in an impact evaluation of a novel small-scale fisheries spatial management
approach. S, Twohey R, Verissimo D, Vianna G, Willson M., August 1, 2018 (for submission)
Philippines 3 KAP Survey, 2017, Unpublished Report
Fish Forever Country Learning Report, Unpublished Report

An analysis of perceptions and social relations on women fish collectors on Lake Chilwa
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Abstract
Understanding women’s relationship to environmental resources in fish value chains is critical in
designing for gender responsive strategies in small scale fisheries. This paper provides findings
for a study that was undertaken to examine the perceptions and social relations on women fish
collectors locally known as “macheucheu” in communities’ dependent on fisheries at Kachulu
beach on Lake Chilwa in Malawi. The objectives were to 1) examine the roles of the women fish
collectors; 2) analyse the perceptions related to their participation in the value chains as fish
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collectors and 3) to determine the obstacles that that affect them in their roles. Qualitative methods
were used to generate information. A case study approach was adopted to assess the perceptions
about women participating as fish collectors. Focus Group Discussions were held with the fish
collectors and Key Informant Interviews were conducted with local leaders and frontline staff. The
results demonstrated that discriminatory social perceptions exist that have negative effects on the
empowerment for women fish collectors and affect their whole life cycle. The study established
that there are poor career opportunities for those involved in the node of collectors demonstrated
by the lack of support services to this node. In the context of obstacles, the research found the
social institutions that limit women’s empowerment including early marriages. The research will
contribute to deepening understanding of transformation in the gender discourse within the smallscale fisheries. Importantly, findings will contribute to integrating transformation in values and
practices affecting women in small scale fisheries.
Keywords: Malawi, Women, Fish collectors, Social relations
Introduction
Fish value chains are diverse and often complex and diverse systems with men and women
undertaking different roles depending on local norms about resource access. Small-scale fisheries
have been described as pillars in sustaining subsistence livelihoods and as employment that can
alleviate poverty (Béné and Macfayden, 2007). Many marginal communities with few financial
resources and low food security rely heavily on this form of livelihood as it requires low financial
investment and can generate both food and income for the household (Roshko, 2011; Eriksson et
al., 2015). Women play a critical role in every link of the value chain in small-scale fisheries,
although their best-known roles are in processing and marketing of fish and other fishery products
(FAO, 2015). This perception of the highly gender-segregated division of labour (men fishing /
women processing) has shaped the generalized approach in supporting development initiatives for
small-scale fisheries. More often than not, this approach targets men as fishers, and women as
processors and marketers of fishery products. The Hidden Harvest report (World Bank, FAO and
WorldFish, 2012) found that women make up 47 percent of fisheries supply chain workers, which
is equal to about 56 million jobs in the harvest and post-harvest sectors. Williams (2008) and
Weeratunge and Snyder (2009) describe the diverse gendered division of labour in fishing
communities, and their involvement and importance in fisheries processing and trade. FAO (2015)
acknowledges that there is limited understanding of women’s access to fisheries resources, coupled
with the little attention given to aspects of voice, power and power distribution, women’s own lack
of awareness of their potential, and a lack of knowledge and experience on interventions that have
shown themselves to actually work. In addition, participation in fish value chains are influenced
by financial situations, household dynamics, or persisting gender stereotypes in the community as
acknowledged by Weeratunge et al. (2010). Despite the important roles of women in post-harvest
sector women’s involvement in fisheries value chain is not only limited to fish processing. Hence
the study is undertaken to assess the role of women as fish collectors and examine how they are
perceived on this role and the challenges they encounter in this role. The objectives of the study
are to 1) Examine the roles of the women fish collectors;2) Analyse the perceptions related to their
participation in the value chains as fish collectors and 3) To determine the obstacles that that affect
them in their roles.
Methodology
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The methodology of the study was aimed to collect data relating to the different perceptions about
women fish collectors. The study is conducted in Kachulu on Lake Chilwa and adopted a case
study approach. The study aimed at assessing the way communities perceive the women fish
collectors. Data used in this study is qualitative derived from primary and secondary sources.
Sample size was determined using purposive sampling in line with Veal (2005) who stated that
the researcher does not have to pay attention to the number of samples but the most important thing
is the respondent who represents the key variables to be studied. The research drew on two methods
of data collection namely Key Informant Interviews (KII) and Focus Group Discussions (FGD).
A total of 10 KIIs and 2 FGDs were completed to gain insights of the perceptions. The respondents
covered fishers, fish collectors, processors/traders, local leader and fisheries extension staff. The
interviews were guided by semi structured checklist and the qualitative data was analysed
descriptively.
Results and discussions
Characteristics of the fish collectors
The fish collectors are locally called ‘macheucheu a pa doko’. They are middle persons who do
not have ownership of the fish but establish a bridge between fishers and processors/traders. Their
role is to broker trade between the two nodes of production and processing. Once they broker trade
they acquire some commission ranging from K100-K350 (0.136- 0479USD) per 5 litre of ‘chigoba
of fish. They purchase fish from the fishers on behalf of processors/traders in a process they call
‘ku cheula’ and sell the fish to the processors/traders with some level of markup which they call
commission.
Roles of fish collectors
Women and men have different interests that influence their participation in the value chains. From
this study it was established that women participate in the node to earn some money as a livelihood
though activities of brokering trade are not well paying. Some respondents said, “we participate in
the activities of this node to earn some income with which to support our families”. (FGD
participants Kachulu beach 20th may 2018). This is in line with Clayton and Savage (1994) who
reported that the need for income appears to be the principal driving force for joining the fishery
sector.
Like other parts of Africa, children are the sole responsibility of women, and given the cost of
feeding, clothing and sending them to school, the necessity for an income is considerable hence
the women opt to participate in this role of fish collection even though it is not well paying. The
study revealed that women participate in the node of fish collectors emanate from these
responsibilities but also due to insufficient subsistence sources of income. This finding is in tandem
with Gerard (1990) who reported that women's desire for cash stems from their responsibilities,
insufficient subsistence sources of income and the women not wanting to bother their husbands
for money. Some FGD respondents said that, “we participate in this node due to limited career
opportunities in the community. We acknowledge that due to the decline in fish catches, there are
declining opportunities to participate in the value chains hence our participation as ‘macheucheu’
is to ensure that we get something for our families”. (Key Informant Kachulu beach 20th May
2018)
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Perceptions about the fish collectors
Women fish collectors are perceived as having less knowledge and self-esteem. They are depicted
as prostitutes as majority are not married, widowed or divorced. The participation of women in
this node has been spurred by cultural, social, economic, and political factors. The analysis
revealed that there are set rules in the community that governs who participates in the role of fish
collectors. Such rules include that participants in the de are to be from within the community. “we
ensure that those that have to participate in this role of fish collectors have to be local people from
the community”.
Married women was an aspect that also determined participation in the node of fish collectors.
Married women are restricted from participating in this node. One fisher respondent said, “I cannot
allow my wife to participate in this node as it is a node that does not bring much revenue at all and
also that women who participate in this node are irresponsible”. Participation in the node reflected
a class structure. This finding is in line with Agarwal (2000) who reiterated that heterogeneity can
be found across levels of economic status, social status and marital status as evidence from the
study whereby married women are classified as superior to participate in this node of collectors
and hence women are not homogenous as demonstrated by Whitehead (1984). This node of fish
collectors is perceived as low paying yet participation contributes to the welfare of their families.
This has affected the way the fisheries sector is supported and the manner in which management
of resources is approached.
Issues of power within the role of fish collection
The study established that there is a tendency of gendered preference for what species to be
involved with but also intra household power relations determine who participates in the role of
fish collection. Our data revealed that power is infused in the operations of fish collection where
men are involved with bigger fish species such as catfish and tilapia while women are involved as
collectors in the small Barbus species. The analysis also reveals that cultural norms dictate who
participates in the role of fish collection.
Obstacles facing women fish collectors
The study aimed to examine obstacles to women participation in value chain activities. It identified
social institutions such as early marriages, domestic violence and polygamy as some of the
obstacles that hamper women. The term social institutions is operationally defined according to
(OECD, 2014:15) as formal or informal laws, social norms and practices that restrict or exclude
women and consequently curtail their access to rights, justice, resources and empowerment
opportunities.
The study found that early marriages in the two case studies were still pervasive. Participants had
this to say “while we are striving to support our families most of the girls are getting married at
an early age. We may be seen to be condoning the practice but the effects still come to the parents.”
It was reported that “as the girls are married we as mothers are left with the burden of child care
for the young ones which limits our participation in value chain activities”.
The other obstacle that was identified was domestic violence which reported to be prevalent at
both case study sites. Interviewees reported that most women in families where domestic violence
was prevalent have limited ability to participate in value chain activities. A one interviewee said
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“mzimayi sumakhala ndi ufulu otenga nawo mbali pa zochitika ku Nyanja. Ukamayenda umaona
ngati aliyense akudziwa zimene ukukumana nazo mnyumba mwako. Umaona ngati aliyense
akuyang’ana iwe”. “As woman you feel degraded you cannot actively participate in value chain
activities. It is like everyone knows what goes on around you within your family and your status
is undervalued. You become a laughing stock”.
Polygamy was identified as another obstacle. It was reported by women interviewees that
polygamy is widespread in the fishing communities. They reported that it had serious negative
effects on women in particular. For instance, women interviewees at Kachulu said “a woman may
be involved in fish processing and trading and the husband gets some of the money to spend it on
the other co-wife. This can be demoralizing”. They said that women tend to opt out of such
marriages and continue with life rather than staying in polygamous marriages and experience more
problems.
Conclusion
The study found that participants in the role of fish collectors of the Barbus species is characterized
by a high participation level of single, divorced and widowed women, and separated mothers.
Participation in the node has implications for the well-being of the families that the women fish
collectors support.
Policy Implications
A broader recognition of gender issues in fisheries from a social equality perspective, and along
the fisheries value chain, will provide greater opportunity to empower women and improve their
participation in decision-making in small-scale fisheries.
Programs that seek to transform dialogues and culture around gender stereotypes must first
understand the needs and perceptions of men and women from different stakeholder perspectives.
Policies and interventions that aim at empowering women in every link of the value chain need to
look beyond improving women’s post-harvest roles, and expand the support provided by creating
more opportunities for greater participation in fisheries governance.
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The Belizean Fisher Experience
Martinez, Nigel, Director of The Belize Federation of Fishers, Belize,
belizefederationoffishers@gmail.com
Abstract
All over the world small scale fishers have been faced with a series of issues from multiple fronts,
be it political, economic, or legal. In Belize, these very issues have alienated and marginalized the
fishers who have such a direct influence on the country’s economy. For years, the fishers have had
to deal with increased fisheries regulations on what they can and cannot catch, as well as on the
fishing areas that were once accessible due to the establishment of new and larger marine protected
areas (MPAs) for conservation purposes. While these measures should help the fishers in the long
term, the short term has seen many having to leave the industry they love and that they were born
into. These persons usually have to leave their coastal fishing community to find work elsewhere.
The once flourishing fishing communities have thus been neglected without the usual economic
activity that flowed through that area. This paper’s discussion/ focus is twofold: a) a discussion on
the work of the Belize Federation of Fishers (BFF) and b) further discussion on innovative
programs that may benefit fisher folk in other regions. The BFF is the umbrella group for fisher
associations around the country. The BFF has recognized the fact that any transformation of the
fishing industry has to start with the fishers and have focused all their energy towards transforming
the fishers of Belize. The BFF has organized these fisher associations into legal entities, registered
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under the laws of Belize. These entities are now flourishing businesses that take the
transdisciplinary approach to re-brand themselves, transforming every fisher and their family
through innovative programs and training sessions building capacity and preparing them to take
on the challenges facing them. The BFF is now a leader in the fishing industry. Its collective
numbers within their associations have created a strong voice with the law makers, ensuring that
the regulations that are enacted have to take their concerns into consideration at every step of the
process. Most of all, the work of the BFF has transformed the dying coastal fishing communities
into thriving fishing tourism destinations that allow the fishers to work within their own
community.
Who has rights for managing the coastal zone? —Conflict between fishery and tourism
industry in Noto-Jima, Noto Peninsula, Japan
Matsui, Ayumu, Department of Geography, Graduate School of Environmental Studies, Nagoya
University, Japan, matsui.ayumu@gmail.com
Abstract
In this paper, the possibility of coastal zone management by diverse actors will be explored through
the case of conflict between the fishery - tourism industry in Noto-Jima island, located in the
eastern part of Noto Peninsula, the center part of Japan. A coastal zone is a place of various human
activities, and with the recent economic development, globalization, the development of tourism
industry, it is becoming challenging to consider management only by fishermen. In the study area,
with the discovery of one Bottlenose dolphin in 1999, tourism industry by dolphin watching
developed. This development was accompanied by livelihood transformation, such as entering the
tourism industry by quit the fishery and remodeling the fishing boat to a sightseeing boat. It can
be said that with the discovery of dolphins as a tourism resource caused a change of local socioeconomic structure. On the other hand, dolphins for fishermen are represented as large mammals,
the top of the ecosystem, and harmful to catch. However, fishermen have not composed a
monolithic group, there are fishermen have side jobs in tourism industry such as guesthouse, then,
they are from an inconsistent standpoint. Moreover, several factors such as international politics
on the conservation of large mammals and gaze of tourist are making conflict complex. To resolve
problems, therefore, these conflicts should be carefully interpreted from social, cultural, economic,
and also ecological context. Also, making comprehensive discussion arena is needed to adjust the
interests of stakeholders.
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Abstract
By-catch is one of the most significant issues affecting fisheries management today, once it can
affect biodiversity through impacts on top predators, the removal of individuals from many
species, or by elimination of prey. The bycatch issue is also one of waste; the millions of tons of
protein dumped in the ocean, and the waste of animal lives is often condemned on moral grounds.
That is why an understanding of by-catch is fundamental for fishing stock assessment and
management. Small-scale fisheries predominantly exploit fishing resources off the coast of
Pernambuco, and trap fishery is one of the main method applied, targeting the Spotted goatfish
(Pseudupeneus maculatus). From July 2011 to July 2012, we monitored the trap fishery at
Sirinhaém, south coast of Pernambuco, Brazil, and although the spotted goatfish represented 47%
of the catches, the low selectivity of the fishing gear generated a huge by-catch, with a composition
of 20 species caught from a sample of 1,237 individuals. The mean TL for the Spotted goatfish
was 18.8cm and the CPUE was 3.9 kg/trap and 19.4 kg/day, which is similar to previous studies
conducted during the 90s, when a CPUE of 22.8 kg/day was found, and a mean TL of 20cm. The
study allowed examining management strategies aiming at minimizing the impacts of commercial
fishing on this species fish stocks, considered being of slow growing and susceptible to
overfishing, towards a sustainable fishery, once the 53% rate of by-catch is almost 7x higher than
the 8% considered acceptable by FAO.
Keywords: Bycatch, reef fish, management
Introduction
Probably one of the most challenging issues facing fisheries management today, understanding
bycatch and discard is fundamental for fishing stocks assessment and fisheries resources
management.
Monitoring and management measures to reduce bycatch generally show existing differences on
data collection and descriptions and definitions of a wide variety of fisheries. The most common
definition used, or adapted, and the interpretation, or misinterpretation, for the implementation of
action plans is desirable, which may be better understood applying a transdisciplinary approach,
once knowledge on many disciplinary fields of studies are needed, from selectivity of the fishing
gear, stock assessment, species life cycle, and information on the ecosystem.
This study aims to contribute with information on reef trap fisheries exploited predominantly by
small-scale fisheries, and we focus on catches composition, target species, as well as bycatch and
discards, through the monitoring of landings at Sirinhaém, south coast of Pernambuco, Brazil
(Figure 1). The study allowed examining management procedures that can minimize the impacts
of commercial fishing on fish species stocks in reef ecosystem.
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Figure 1: Map of the coast of the state of Photo 1: Utilized fishing gear on the reef trap
Pernambuco, with the identification of the fishery off the coast of Pernambuco State,
coastal municipalities where reef trap fisheries Brazil. Photo credit: Cláudio Macêdo.
were followed, Pernambuco State, Brazil.

Fisheries bycatch and discards
There are several anthropogenic impacts on marine ecosystems, and one of the most distressing is
commercial fishing, especially regarding the low fishing gear selectivity, a threat to fish stocks.
The result is the catch of a variety of non-target species, commonly known as bycatch (Feitosa,
Ferreira & Araújo 2008). Discarded, they can have an impact on marine species communities’
trophic structure and marine ecosystems functioning. The low fishing gear selectivity, in addition
to non-compliance with good fishing practices and strategies, affects animals with a long life cycle,
such as aquatic mammals, birds, sea turtles, sharks and rays (Tudela, 2004).
Bycatch and discards represent significant losses of food and waste in the world's fisheries,
generating food safety problems in many countries, especially in developing countries whose main
source of animal protein is seafood. Studies commissioned by the Food and Agriculture
Organization of the United Nations (FAO) indicated the need to establish benchmarks to reduce
the impacts on fisheries bycatch and discards as a vital step towards better utilization of fishing
resources, reducing waste, and thus for a more effective management of these resources (Alverson,
Freeberg, Murawski & Pope 1994; Kelleher 2005).
Although discards of a wide variety of organisms are larger in industrial fisheries, particularly
shrimp trawling in tropical regions, they occur indiscriminately in all fisheries, and are especially
worrisome in small-scale fisheries, considering the lack of information and the difficulty of
implementing monitoring and control measures. However, it is worth noting that this
understanding is essential for the assessment of fishing stocks and fishery management.
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Trap fishery in the State of Pernambuco, Brazil
The small-scale fisheries predominantly exploit coastal and estuarine environments in the State of
Pernambuco. Mattos (2004) identified that 16 fishing gear are used, the most representative being
gillnets, traps and lines, which capture a great diversity of fishes, molluscs and crustaceans species
of high commercial value, and others as bycatch. Trap (Photo 1) is one of the fishing gear most
used to catch lobsters and reef fish species in this region, one of the most productive and least
selective, since a considerable part of the production is composed of bycatch (Ribeiro 2004).
Fishing grounds are located between 7 and 8 nautical miles off the coast, in depths of
approximately 30 m, and fishing operations occur in a daily-basis, landings occurring almost
everyday. Traps are thrown on sand bottoms close to the reefs (Photo 2), without baits as reported
by fishers and observed by Gonçalves (2009), avoiding top predators, which are capable of
damaging the traps to feed off the offered baits. However, this is not a pattern among fishers, as
some use baits as a strategy to increase fishing production and yields.

Photo 2: Traps are thrown on sand bottoms close to the reefs (Photo 2). Photo credit: Daniel Lippi.

Trap fishery has shown an increasing trend since the 1990s, with annual oscillations, and one of
the main target species is the spotted goatfish, Pseudupeneus maculatus, followed by Lane snapper
(Lutjanus synagris), White grunt (Haemulon plumieri), and Tomtate grunt (Haemulon
aurolineatum) (Ibama 2008). However, it is worth mentioning that trap fishery is characterized by
capturing several other species as bycatch, the most common being species of the Haemulidae and
Lutjanidae Families. Probably the decrease in others fisheries productivity in this region has
contributed to an increase in the exploitation of reef fishes, now target species (Ribeiro 2004).
With a growing demand for export, some fishers now target reef fishes (Campos and Oliveira
2001; Cunha, Carvalho and Araújo 2012), exported to the international market (Marques and
Ferreira 2010). This finding can be explained by the assumptions made by Pauly, Christensen,
Dalsgaard, Froese and Torres Jr. (1998), for whom the decline of populations of some of the most
traditionally traded fish species has directed fishing efforts to other species that occupy lower
trophic levels.
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Fishing operations at Sirinhaém, south coast of Pernambuco, Brazil
From July 2011 to July 2012, landings of reef trap fishery at Sirinhaém, south coast of
Pernambuco, Brazil, were monitored. The low selectivity of the fishing gear generated a huge
bycatch. At Sirinhaém, in an analysed sample of 1,237 individuals a composition/richness of 20
species was found, and 7 species are exclusively landed in this municipality. The results were
compared with previous studies conducted in Recife and Itamaracá (Figure 1), and it was found
that 5 species are landed exclusively in Recife, with a richness of 15 species; and 22 in Itamaracá,
among a richness of 37 species. Spotted goatfish, Lane snapper and White grunt were the most
caught species (Photo 3).

Photo 3: Most caught species in the reef trap fishery at Sirinhaém, Recife and Itamaracá. A –
Spotted goatfish (Pseudupeneus maculatus); B – Mixed composition of White grunt (H. plumieri),
“Yellow” grunt (H. squamipinna) and Tomtate grunt (H. aurolineatum); and C – Lane snapper
(Lutjanus synagris). Upper photos are landed species; and lower ones are the species in their natural
habitats in reef areas. Photos credit: Cláudio Macêdo (upper) and Daniel Lippi (lower).
The target species in Sirinhaém represented 47% of the catches. A 53% rate of by-catch is almost
7x higher than the 8% considered acceptable by FAO. In fact, previous studies and statistics
showed that these species corresponded to approximately 50% of the catches. Once the production
of reef trap fishes in Sirinhaém was always relatively low compared to other municipalities in the
state, this fishery seems now to be developed in this municipality. We calculated catch per unit
effort (CPUE) in terms of biomass per trap, and the average total length (TL). For the Spotted
goatfish the mean TL was 18.8cm and the CPUE was 3.9 kg/trap and 19.4 kg/day, which is similar
to previous studies conducted during the 1990s, when a CPUE of 22.8 kg/day was found, and a
mean TL of 20cm. Nevertheless, in Recife and Itamaracá the target species represented only 10%
of the catches, a worrisome situation. Undoubtedly, the decrease in catches is a strong indicator of
overfishing, as well the reduction in the specimens average length.
Challenges for the management of bycatch and discards
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Past studies showed that, in order to evaluate the impact of fishing on bycatch species, researchers
need the collaboration of fishers, since many species are discarded at sea, because fishers do not
want to lose storage space in the boat with a fish that has a low commercial value (Fonteles-Filho
1989). Fish returned to the sea have low chance of survival, for being weakened due to the stress
of the fishing process.
Bycatches shall be considered as part of illegal, unreported and unregulated fishing. It is probably
one of the most challenging issues facing the global fishing industry today (Duarte, Manjarrés and
Escobar 2009), affecting fisheries management nowadays. The major challenge is that, according
to Alverson, Freeberg, Murawski and Pope (1994), reported data on bycatches and discards for
various regions differ from fishery to fishery. On the other hand, the challenges remain extreme
when the main objective of fisheries management in many countries is still to maximize catches
regardless of the composition of catches and the diversity of species, which makes it difficult to
identify bycatch. Even more troubling are discards, as millions of tons of protein are dumped back
into the oceans, and the waste of animal life is often condemned for moral reasons.
Measures to reduce discards based on research and educational actions should be taken to ensure
the best use of fishing resources. These measures should be based on studies on fishing gear
selectivity, in addition to those related to fishing seasons and closed fishing grounds (e.g. breeding
areas), and the prohibition of catches of species protected or threatened with extinction. In addition
to measures that reinforce the selectivity and reduction of fishing gear impacts in the natural
environment, another relevant aspect in the reduction of waste is related to fish handling, as well
as those related to fishing management and environmental education. Good fishing practices
require changes in the empirical knowledge of procedures commonly used in fishing operations
between generations. The rapid harvesting of this fishing gear is an impact causing decompression
problems in fishes, and physical damage (e.g. swim bladder rupture), that can be minimize
increasing survival rates when specimens are returned to the sea.
Information on the biological diversity of species occurring in reef trap fisheries off the coast of
Sirinhaém, south of Pernambuco State, exploited by small-scale fisheries, by approaching catch
composition, helped generating data to allow management strategies for fish stocks assessment.
Trap fishery future and sustainability rely in conducting studies on the selectivity of the fishing
gear, the full utilization of the fish caught, and the use of good fishing practices and fish handling.
It also indicates that reef trap fisheries trends should be the full utilization of the caches, observing
the expectations of market consumption and the pressure of fishers to cover fishing operations
costs. Management of reef trap fisheries are needed to increase the replenishment of fish stocks in
reef ecosystems and to ensure sustainable fisheries exploitation.
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Abstract
From 2012 to 2013 fishers’ profession at Rio Formoso fishing community, located in
Pernambuco/Brazil were analysed, through semi-structural fishers interview aiming at analysing
historical agents responsible for socioeconomics changes in fishers’ occupation, including
ethnobiological information. Brazilian fishing policy faced great changes during the 20th Century,
from the navy intervention in coastal and fishing communities, when “fishers associations” were
created, and fishing expansion strategies policies established towards a co-management process
held by public institutions and fishers themselves in more recent years. Nevertheless, during the
60s and 70s industrial fishing policies were supported, generating an unfair competition with
traditional fishing activities. This, together with the decline in fish stocks caused by predatory
fishing, increasing tourism activities, mangrove degradation and input of pollutants, induced an
evasion from the sector. While old fishers shifted to work as house-keepers and tourist guides, the
young generation migrated seeking education upgrading and job opportunities. At Rio Formoso
fishing community there still complaints about the lack of policies seeking to integrate tourism
with traditional activities. In addition, environmental laws were launched without proper
information, pushing fishers to fish illegally. These two factors generated sudden drops in fishers
income from traditional fishery, which needing to adapt to this new scenario. Despite these
obstacles, fishers are currently combining tourism and fishing on an alternated seasonal basis. Thus
not only tourism and traditional fisheries can walk together, but is worth reinforcing that smallscale fishery still an economically viable, desirable, and ecologically adequate activity in Rio
Formoso.
Keywords: Fishing community, socio-economy, ethnobiology, anthropogenic impacts
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Introduction
One of the oldest activities of humankind, small-scale fishery, among diverse characteristics, tends
to be firmly rooted in local communities to their traditions and values (FAO 2015), and allows a
strong interaction with nature, resulting in ecological knowledge through experiences, which is
then passed on from generations (Silva et al. 2014). In Brazil’s coastal zone, many problems
involve a multidimensional historical context, with social, economic and political influences (Pinto
et al. 2013). The conducted study evaluated fishers’ social, cultural and economic perception at
Rio Formoso fishing community, from 2012 to 2013, located in the southern coast of the state of
Pernambuco (Figure 1), through a historical contextualization as a result of different threats to the
fishing resources and to the local ecosystems (Araújo et al. 2014). The study was based on a
literature review guided by the work of McField and Kramer (2007), which characterizes the
“Drivers of Change” of the problem in question by its socioeconomic and political aspects.
Likewise, the research from Araújo et al. (2014) provided a case study that included
ethnobiological information on small-scale fishery.
Semi-structured interviews were conducted, once in etnobiological researches a guide with topics
previously elaborated can be used, which can be deepened accordingly during the interview
(Albuquerque et al. 2010). The results of these interviews also served to evaluate the decline of
fishers profession in this community.
Socioeconomic and political panoramas
At the beginning of the 20th Century, the Brazilian Navy began promoting military and economic
interests in the activity, which favoured Navy policies (Ramalho 2014), solving security issues
through the creation of fishers’ associations along the coast, known as Navy Reserves (Callou
2006). However, naval officers unaware of fishing lifestyle were designated to run the fishing
associations, experiencing a negative impact on these organizations’ socio-political characteristics
(Callou 2010).
But it was only in the 1960s that fishing policies emerged in Brazil, aiming at developing and
supporting the fishing sector “modernization” (Brasil 1962; Ferraz and Arrais 2014), resulting in
environmental degradation, decline in the abundance of several species, disintegration of
numerous fishing communities, and impoverishment of small-scale fishers and their families, with
institutional and political crisis (Mattos 2011). A continued policy towards fishing industry
subsidies in parallel with tourism development programs, triggered investments in the coastal area
created unfair competitions and led to the marginalization of small-scale fishers (Diegues 1998),
which started to work as housekeepers or tourism guides, leaving aside their original profession
(Gerhardinger et al. 2010; Araújo et al. 2014). All this modernization has led to an accelerated and
ungoverned exploitation of fishery resources, a "command and control failure" as a reflection of
system inefficiency, and opens up loopholes to increase informality and harms the implementation
of fishing policies.
Small-scale fishing policies were never effective towards human capital, nor fisher’s rights,
focused on the prospect of increasing fish production and technological growth (Diegues 1983;
Cunha 2009). Fishers complaint the an unclearness of Brazilian institutional and legal framework
compromises fishing policy effectiveness but also upsetting, confusing and discouraging fishers
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to stay attuned and following rules and norms. The government often intervene in these
communities imposing authority, without effective communication methods (Mattos 2011).
Several planning regulations do not consider the local specificities and remain often innocuous.
(Araújo et al. 2014; Mattos 2014). The involvement of institutions at the municipal level, including
NGOs, should be key for small-scale fisheries management, although this aspect was not
mentioned by fishers and leaders interviewed.
Trying to overcome this situation, the civil society organizations raised their voices against the
unsustainability created by the inexistence of an institutional and legal framework towards a smallscale fishing policy. Worth mentioning that the organized civil society mainly act minimizing
fishers marginalization through an innovative and participative interaction, essentially based on
dialogue (Callou 2006). Recovering the fishers’ history, reviewing fishing associations’ and
communities’ roles, and supporting mobilizations towards environmental and social welfare
claims were fostered.
The socioeconomic panorama favoured social informality and economic fragility present in many
fishing communities today (Mattos 2011), once not all true fisher is officially register and receive
fishing licence. Hence, new scenarios for fisheries management unfortunately shifted in favour of
an environmental policy, although through a shared fishery management process. Understanding
the link between the socioeconomic factors with the possibility of a more effective management is
essential for the sustainability of local fisheries. The failure of the traditional management method
is represented by fishing resources decline and overexploitation (Alcântara et al. 2004).
Environmental Impacts
The impacts resulting from anthropogenic activities are one of the main causes for the decline of
small-scale fishers profession. Main environmental problems raised as drivers of changes were:
(1) predatory fishing and the impacts caused by the increase in the number of vessels and tourists;
(2) the dumping of pollutants originating mainly from sugar cane and shrimp farms; (3) the
inadequate disposal of solid wastes and lack of sanitation; and (4) the destruction of mangroves.
To overcome these drivers of change problems where local fishers highlighted that "animals are
decreasing”, once several fishes, crustaceans and mollusks are being fished less and less or no
longer seen in the region, two marine protected areas (MPA) were created to protect Rio Formoso
estuary as a result of environmental policies: APA Guadalupe and APA Costa dos Corais. In one
hand, unfortunately, its effectiveness and implementation still beyond expectations to solve all
those problems, and fishers did not fill integrated in the process of public policies enactment. On
the other hand, under Brazilian environmental policy such legal instruments – MPA – are ways to
move forward condemning these harmful practices to rivers, estuaries and the marine environment,
and creating tools towards marine life protection. In agreement with the points mentioned by the
interviewees, such policy enforcement is necessary, to protect the estuarine system that provide
subsistence for many fishers.
Other driver of change, tourism developed rapidly in the Northeast of Brazil and, because of this,
communities, cultures, economies, and the environment have also witnessed a rapid transformation
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(Braga and Selva 2016), once tourism activities have several negative impacts on the fishing
activities.
Decline of fishers’ profession
There are several factors influencing the lack of interest for the profession by the small-scale
fishers’ young generation, such as: migration to large urban centers; education and job
opportunities; and parents discouragement due to the decline of the fishing resources. In addition,
employment opportunities related to tourism activities further increase the evasion of potential
native fishers. Elders from the community of Rio Formoso (Figure 1) listed these trends.
The culture of artisanal fishing was passed from generations, and since childhood they learn how
to make their own fishing gear and the methods of fishing. Therefore, this social younger
generation changes are now being perceived as a threat and many older fishers struggle to defend
their culture.
Worth emphasizing that tourism development in small communities can be considered a
controversial issue, once it is seen as an opportunity by the new generations, although a threat by
the elderly fishers, and the idea of community-based tourism, which seeks sustainable
development with a focus on social inclusion, is a growing trend, as it provides an intermediate
solution to the conflicts of interest. In this case, the residents would have the opportunity for an
economic growth and insertion into the tourist activity, while at the same time focusing on local
environmental conservation and sociocultural interaction (Braga and Selva 2016).

328

Figure 3. Study area: Rio Formoso’s estuary where drivers of changes of socioeconomic and
environmental problems were evinced, showing two marine protected areas (APA de
Guadalupe and APA Costa dos Corais), delimited in red.
Final Remarks
Generally, in Brazil, fishing policies and institutional and legal framework are disconnected from
local small-scale fishing communities’ realities. With very few exceptions. Transformations are
needed, and may be supported, from the institutional point of view, once a management process
between the fishery and the environmental decision makers is worth fostering, as well the
enhancement of a fishery co-management between the government and the fishing sector. Rio
Formoso fishing community challenges is even greater, once others national policies must be
integrated to reach fishers expectations, in a process of transformation and inclusiveness of
knowledge better viewed through a transdisciplinary approach.
Relationship between fishers, fish workers and stakeholders, the organizational system and cultural
aspects are issues that govern the fishing activity, influencing fishers’ behaviour and decision on
“when”, “where” and “how” to fish. This because fishing stocks sustainability rely on functional
and socially integrated fishing communities, and fishers future rely on fishing stocks sustainability.
Therefore, the future of Rio Formoso fishing community seems related to the expectation to build
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a suitable action plan combining and overlapping fishing, environmental and tourism policies, at
national and local levels.
With this ethnobiological study, it is clear that the decline of the profession is quite complex, with
impacts on the social and cultural fragmentation of the fishing communities. By considering and
evaluating anthropogenic actions, it becomes clear the threats to the coastal ecosystems,
emphasizing the importance of the interaction and participation of small-scale fishers during the
management process. Therefore, it is necessary to establish participatory coastal management for
better implementation and efficiency of public policies aimed at protecting the environment,
sustainable tourism and cultural maintenance for social reproduction.
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Abstract
Thousands of marginalized, small-scale fishing communities living along the South African coast
have a long history of fishing. However, over a hundred years of Colonial and then apartheid rule
resulted in dispossession, restricted access and alienation of people from traditional lands and
waters. At the end of the apartheid era in 1994, the democratic government of South Africa sought
to provide redress to past imbalances in the fisheries sector. The promulgation of the Marine Living
Resources Act (MLRA) in 1998 which included objectives to transform the sector and
reincorporate historically excluded fishers signaled a new approach to the fisheries sector.
However, increasing dissatisfaction amongst small-scale fishers due to ongoing prioritization of
the industrial fisheries sector, led to protests and finally legal action to force the government to
address their rights and concerns. Eventually, in 2012, after a seven-year consultative policy
formulation process, the Small-scale Fisheries Policy (SSF Policy) was promulgated. There were
great expectations that rights to historical fishing grounds would be restored, communities would
be involved in management and customary systems of marine governance would be respected.
However, by the end of 2017, rights of coastal fishers to marine resources had not yet been
allocated. Implementation of the policy has been hindered by various political, economic,
environmental and governance issues. One of the key blockages to transformation has been the
failure to clarify how rights of small-scale fishers living in or adjacent to conservation areas will
be addressed. South Africa’s commitment to expanding the conservation estate and meeting
international conservation targets are clearly at odds with allocating fishing rights to local
communities in these conservation areas. This paper draws on four case studies along the South
African coast and highlights how transformation efforts in the small-scale fisheries sector are being
thwarted by international conservation agendas which are strongly supported by marine scientists
and the conservation community in South Africa. It explores the tensions between these two
paradigms and governance approaches and reflects on cases where these tensions have led to
further alienation and conflict amongst fishers and conservation agencies. It highlights how state
-driven conservation governance often operates in parallel with customary and local fishery
governance systems. This results in confusion and conflict emanating from asymmetries between
the transformative Small-scale Fisheries Policy and staunch conservation regulations along the
coast.
Crime and punishment in Sian Ka’an fisheries: Community Enforcement Committees as
networks of cooperation
Méndez Medina, Ana Crisol, El Colegio de la Frontera Sur, Mexico, anmendez@ecosur.edu.mx
Birgit Schmook, El Colegio de la Frontera Sur, Mexico, bschmook@ecosur.mx
Xavier Basurto, Duke Marine Lab, USA, xavier.basurto@duke.edu
Abstract
Artisanal fisheries in Mexico represent a huge challenge to management, because catch levels are
not recorded in full, and poaching and violation of closed seasons are part of the daily reality. State
control strategies are not effective at the federal level. The enforcement and punishment system
has significant gaps at implementation and some legislation ambiguities. However, lobster
cooperatives within the Sian Ka'an Biosphere Reserve have found a way to cope with the absence
of state actors: they have created a local, fishermen-led system of enforcement and punishment,
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which has been reinforced by NGOs. Sian Ka'an is located in the Riviera Maya corridor. It is one
of Mexico’s main tourist regions and rich in natural resources, making it a target area for
conservation, tourism, and extractive interests. This attracts private investment, NGOs and
academics. Fishing in the area has been developed by cooperatives; they obtained exclusive
territorial rights of use, giving the cooperatives a strong sense of belonging and impetus to defend
their territory. In this paper, we thoroughly explore state regulation of the territory and explain
how cooperation occurs among local actors involved in the management of the Reserve. Collective
action has been the basis of a successful institutional system, including punishment mechanisms,
which compensate for the lack of government enforcement. We are focusing on Community
Enforcement Committees (CEC) as social scenarios where cooperation is a collective action that
addresses a serious resource management dilemma (absence of state agencies and lack of
confidence in the legitimacy of official institutions).

Transnational governance of the Kapenta (Limnothrissa miodon) fishery on Lake Kariba,
Zambia/Zimbabwe: Towards transdisciplinarity in fisheries management
Mhlanga, Wilson, Institute for Poverty, Land and Agrarian Studies (PLAAS) University of the
Western Cape (UWC), Cape Town, South Africa, wmhlanga63@gmail.com
Isaacs, Moenieba, Institute for Poverty, Land and Agrarian Studies (PLAAS) University of the
Western Cape (UWC); Cape Town, South Africa, misaacs@plaas.org.za
Nyakahadzoi, Kefasi, University of Zimbabwe Centre for Applied Social Sciences. Harare.
Zimbabwe, knyika@gmail.com
Abstract
The Kapenta fishery on Lake Kariba, a man-made lake, is based on the freshwater sardine
Limnothrissa miodon that was introduced from Lake Tanganyika. Sustainable (Optimum)
harvesting levels (fishing pressure) have been determined using information from biological and
economic assessments. Despite efforts to control fishing effort at levels that would give optimum
yield levels, annual fish landings and catch per unit of effort continued to decline. In an effort to
improve fisheries management, co-management was introduced in both countries. However, there
was no uniformity in the implementation of co-management on either side of the lake. After the
adoption of co-management, while there was improved participation of resource users in resource
management, some management challenges remained unresolved. Although the co-management
approaches created mechanisms for fisheries managers to consult with resource users, allocation
of access rights (in both Zambia and Zimbabwe), and law enforcement, the arresting powers (in
Zimbabwe) remained a preserve of government. The legislative reforms in Zambia and the
formulation of a draft Fisheries and Aquaculture Policy in Zimbabwe, provide an opportunity to
transform the management of the fishery in order to achieve more effective governance. We
propose that in order to address the current management challenges, a transdisciplinary approach
to fisheries management needs to be adopted. This requires collaboration among a wider range of
stakeholders. The collaboration would entail transforming the management tools so that they
incorporate input from all stakeholders.
Keywords: Kapenta,
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Introduction
Globally, fisheries management has been mainly premised on ecological considerations. Nielsen,
Degnbol, Hogvaard and Reeves (2001) observed that fisheries management has primarily been
based on biological science and advice whose main focus has been resource conservation. Due to
this focus, the main objective for fisheries managers has been to attain the maximum quantity of
harvested fish that does not reduce the resource’s capacity to regenerate. This maximum quantity
is commonly referred to as Maximum Sustainable Yield (MSY) (Cinner, MacNeil, Basurto and
Gelcich (2013). The resultant management systems have been “Top-Down” (i.e. centralised
management).
Due to this management approach, top-down policies have usually been implemented with no
consideration of the local social or political contexts (Cinner et al. 2013). Degnbol, Gislason,
Hanna, Jentoft, Nielsen, Svedrup-Jensen and Wilson (2006) observed that fishery managers are
under increasing pressure to find more effective solutions to the biological, economic and social
problems of the fisheries they manage. This recognition of the importance of social and economic
factors underlines the need for a transdisciplinary approach to fisheries management.
Bundy, Chuenpagdee, Jentoft and Mahon (2008) observed that if fisheries are to be managed
sustainably, it is necessary to understand these fisheries as social-ecological systems. The Kapenta
fishery on Lake Kariba, particularly on the Zimbabwean side, is still being managed mainly on
biological and economic considerations, with minimal consideration of social factors.
Management of Kapenta (Limnothrissa miodon) on Lake Kariba has evolved from the classic
view, which is primarily biocentric. There has been very minimal consideration of the social
aspects. Management interventions such as the Kapenta Bioeconomic Assessment of 1997 (Anon,
1997) and a subsequent Bioeconomic Assessment by Kinadjian, Mwula, Nyikahadzoi and Songore
(2014) have focused only on the biological and economic factors in coming up with management
recommendations. In order to address the shortcomings of the biocentric and economic approach
to fisheries management, it is imperative for relevant stakeholders to come up with an interactive
approach to the governance of fisheries (Kooiman, Bavinck, Jentoft, & Pullin 2005) which
recognises and incorporates a multidisciplinary approach. Degnbol et al. (2006) noted that
improvements in fisheries management can only be achieved through a multidisciplinary approach
that includes contributions from biology, economics and sociology.
Study Area
Lake Kariba is a man-made lake on the Zambezi River, in Southern Africa. It is shared between
Zambia and Zimbabwe. According to Kenmuir (1983), the lake is 300 kilometres long with a mean
width of 19.4 km, a mean depth of 29.2 metres and a surface area of 5 500 km2 at full capacity.
The lake is located between longitudes 260 40’E and 290 3’E, and latitudes 160 28’S and 180 6’S
(Kenmuir, 1983). Figure 1 is a map showing Lake Kariba.
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Figure 1. Map of Lake Kariba.
Evolution of Fisheries Management on Lake Kariba
The introduction of Kapenta from Lake Tanganyika into Lake Kariba occurred in 1967 and 1968
(Bell-Cross and Bell-Cross 1971). The first Kapenta fishing company on the Zimbabwean side
was licensed in 1973 (Bourdillon, Cheater, & Murphree, 1985). Thus, since inception, entry into
the fishery is regulated through a licencing system in both Zambia and Zimbabwe. The rationale
was that regulating fishing effort (based on the number of fishing boats) would allow the fishing
companies to harvest enough fish to be able to make profits from the business venture. Kapenta
fishing licences were issued to operators by the respective government departments in Zambia and
Zimbabwe.
The 1996 joint fisheries statistical report showed that the number of fishing vessels (rigs) on the
Zambian side increased from 175 in 1994 to 230 in 1996, while on the Zimbabwean side there was
a decrease from 363 rigs in 1994 to 306 in 1996 (Chitembure, Karenge, & Mugwagwa, 1997).
Thus, in 1996 the total number of Kapenta fishing rigs was 536. In 1997, a Bioeconomic
Assessment of the Kapenta fishery was carried out (Anon, 1997). The assessment concluded that
the maximum number of fishing vessels at optimum rent was 461. Consequently, it was
recommended that the two countries had to come up with a strategy to reduce the fishing effort
from 536 to 461. A subsequent Bioeconomic assessment concluded that in 2011 the Kapenta
resource was overexploited with an excess of fishing effort of about 40% (Kinadjian et al. 2014.)
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Fisheries Co-Management
In order to address some of the fisheries management challenges that were being faced by both
Zambia and Zimbabwe, a policy decision was made to introduce fisheries co-management. On the
Zambian side, Chipungu and Moinuddin (1996) reported that “In February 1994, a proposal on
inshore (artisanal) fisheries management was developed in consultation with various stakeholders”
(p.2). This proposal, which was approved by the Zambian Department of Fisheries (DoF), paved
the way for the creation of Zonal Committees (sometimes also referred to as Zonal Management
Committees). Four Zonal Committees, which are chaired by Chiefs, were created in Siatwinda,
Sinazongwe, Chipepo and Siavonga (Ibid). The proposal also recommended the implementation
of an integrated approach “through a collaboration between Kapenta and inshore fishermen under
the auspices of the Zonal Committees” (Chipungu and Moinuddin 1996. p5).
In Zimbabwe, co-management in the inshore fishery was to be implemented through the
devolution of some management authority (such as issuance of fishing licences/permits) from
central government (represented by the then Department of National Parks and Wildlife
Management) to the Rural District Councils or RDCs (Zambezi Valley Consultants, 2001). The
RDCs were to be granted “Appropriate Authority” in terms of the Parks and Wildlife Act of 1975,
and they would allocate fishing grounds to Sub-Area Fishers Associations (SAFAs). Apart from
central government, RDCs and the SAFAs, other stakeholders were to include inter alia traditional
leaders (Chiefs and Headmen), Ward Development Committees (WADCOs), Village
Development Committees (VIDCOS), Zimbabwe Republic Police (particularly, the anti-poaching
unit), and Agritex (Agricultural, Technical and Extension Services) (Zambezi Valley Consultants,
2001).
From the literature, there seems to have been no planned mechanism for formal direct interaction
between the Kapenta fishers and the inshore fishers on the Zimbabwean side. The planned formal
interaction of these 2 sectors would be at the bilateral (Zambia/Zimbabwe) level. Representatives
of the inshore fishers and the Kapenta fishers were to be members of the Zambia/Zimbabwe Join
Fisheries Management Committee (JFMC). The JFMC was to be created under the auspices of the
Zambia/Zimbabwe Fisheries Protocol. This bilateral agreement is officially known as “Protocol
on Economic and Technical Co-operation between the government of the Republic of Zambia and
the government of the Republic of Zimbabwe concerning the management and development of
fisheries on Lake Kariba and the transboundary waters of the Zambezi River” (Machena, 1999).
While the introduction of fisheries management resulted in more interaction between the resource
users (fishers), and the managers (central government, as represented by the respective fisheries
departments), several challenges emerged with respect to devolution of power
Mhlanga and Mhlanga (2013) concluded that on the Zimbabwean side of the lake, factors that
negatively affected implementation of co-management were institutional, ecological, human and
financial. With reference to the spectrum of co-management arrangements developed by Sen and
Nielsen (1996), Mhlanga and Mhlanga (2013) posited that co-management arrangements on the
Zimbabwean side was the Instructive type. According to Sen and Nielsen (1996), the Instructive
Type of co-management is characterised by minimal exchange of information between
government and users. This type of management only differs from centralised management in that
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while mechanisms for dialogue with resource users are available, the actual process tends to be
that of government informing users on the decisions they plan to make (Sen and Nielsen, 1996).
In Zambia, Malasha (2007) concluded that the co-management arrangements were an example of
deconcentration. Ribot (2002) defined deconcentration, also sometimes referred to as
administrative decentralisation as “the transfer of power to local branches of the central state.
Malasha (2007) argued that the co-management arrangements were a form of deconcentration
because the Department of Fisheries still had overall responsibility of management while the
Committees (at Zonal and Village level) had only assumed the roles of controlling access and
enforcing fishing regulations. Malasha (2007) also highlighted that another limitation to comanagement arrangements was that the Zonal Management Committees and Village Management
Committees lacked legal recognition. Consequently, they could not have the same legal powers as
the Department of Fisheries and District Councils.
Opportunities for transdisciplinary governance
Notwithstanding the challenges that were faced, the co-management arrangements that were
introduced in both Zambia and Zimbabwe, coupled with the recent policy thrust in Zimbabwe and
the legislative reforms in Zambia, all provide a useful framework on which to develop a
transdisciplinary approach to the governance of the fisheries resources on Lake Kariba.
In Zambia, the promulgation of the Fisheries Act, Number 22 of 2011 (Government of Zambia,
2011), paved the way for the development of fisheries management plans for designated fishery
management areas and the appointment of a fisheries management committee. The composition
of the fisheries management committee as outlined in the Act, allows for broad representation of
a wide range of stakeholders. It is recommended that this Committee, once it is operational on
Lake Kariba, should facilitate the input of all stakeholders in all matters related to the management
of the fishery at the national level. While Non-Governmental Organisations are members of the
committee, the Act does not explicitly state the participation of other civil society organisations,
there is scope to include these as part of the group that is designated as “other persons” in terms of
the Act.
In Zimbabwe, a draft Fisheries and Aquaculture Policy has been developed. Once the policy
document is finalised, the next step will be to develop a Fisheries and Aquaculture Strategy. It is
recommended that the Strategy document should outline the governance approach that will be used
in both the Capture fishery and in Aquaculture. For the capture fishery, special attention should
then be placed on ensuring that there is a transdisciplinary approach to the management of the
fishery.
At the transnational level, the current institutional arrangements under the Zambia/Zimbabwe
Fisheries Protocol on Lake Kariba include a Joint Fisheries Management Committee (JFMC) and
a Joint Fisheries Technical Committee (JFTC). The JFTC, which usually meets biennially,
provides an ideal platform for monitoring progress towards the adoption of transdisciplinary
governance at both the respective national levels, as well as the bilateral level.
Conclusion
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The governance of the fishery resources (particularly Kapenta) on Lake Kariba was originally
biocentric as management decisions were informed by biological assessments, with a particular
focus on Maximum Sustainable Yield (MSY). Since the early 1990s to date, there have been efforts
to incorporate economic factors in the management decisions as evidenced by the Bioeconomic
Assessments. The adoption of fisheries co-management was meant to increase the participation of
resource users in the decision-making processes, and thus move away from centralised
(hierarchical) fisheries management. The co-management initiatives had varying degrees of
success in both countries and challenges still exist, particularly with respect to devolution of
authority and stakeholder participation. There is still need to broaden stakeholder participation,
since the current management arrangements focus mainly on the resource users (fishers),
traditional leaders, local authorities and representatives of central government.
The institutional arrangements at both the national and bilateral levels provide an opportunity for
the adoption of a transdisciplinary governance approach. It is therefore recommended that the
representatives of central government (i.e. Department of Fisheries in Zambia, and the Zimbabwe
Parks and Wildlife Management Authority in Zimbabwe), should spearhead efforts to adopt a
transdisciplinary governance approach. The non-state actors such as civil-society organisations,
(both those that are already participating in management meetings and those that are not yet
participating), should lobby for the adoption of the transdisciplinary governance approach.
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Small-scale fisheries (SSF) are an inherently coupled system between people and the environment,
and any study should consider both spheres - in this case - how does tourism impact community
and ecological wellbeing? Since the answer to this question is obviously varied, the real question
becomes - what are the mechanisms through which tourism alters the social and ecological role
that SSF plays in the coastal ecosystem? This research provides a conceptual framework that
"maps" out the influence of tourism on fishing, using a livelihoods approach that encompasses
household and community scales across a timeframe of development. This offers a framework
through which to estimate ecological impacts of tourism, specifically within fisheries. I then use
this conceptual framework to explore the household and community-level factors that may be the
drivers or determinants of these outcomes. Finally, I overlay an analysis of household and
community food security, wellbeing, and socio-economic status to this framework to investigate
the social impacts of tourism development - again through the lens of changes in livelihoods, and
particularly fishing. This research combines the theoretical and empirical. It builds on rich
literatures in fisheries, development, and tourism studies - and is empirically based in ethnographic
observation and interviews and household survey data collected in eight fishing communities in
the Colombian Pacific between 2015 and 2018. These findings, grounded in field experience and
translated into the theoretical literature, seek to empower more community-centric policy and
planning within the realm of conservation-development projects that relate to small-scale fisheries.

Steady, reliable and low technology: Recognizing the role of women in fisheries & food
security in Timor-Leste
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Duarte, Agustinha, WorldFish, Timor-Leste, a.duarte@cgiar.org
Abstract
Coastal communities in small-island states are reliant upon marine resources, and there is a
growing realization that women not only fish, but are key actors both as providers of food security
at household level, and as environmental stewards. However, greater understanding of gender roles
in fisheries is required to improve social-ecological approaches to management. Fishing is a crucial
activity in the multiple livelihood strategies of coastal communities in Timor-Leste, and women
are an integral, yet almost entirely neglected group in decision making. Using participatory fishing
diaries and landings data from 6 communities in Timor-Leste, we summarise the fishing activities
of women, and unpack contributions to household food and income to compare to traditional
(men’s) fisheries landings data. Across all communities, women were engaged with all nearshore
fisheries, with the most frequent activity being gleaning. Income generated from women’s fishing
was equivalent to that of men’s fisheries, and women had a zero-catch rate of 1% of trips,
compared to a 16% rate in men’s fisheries. Gleaning trips returned catch 100% of the time. Our
results highlight the importance of women’s fishing activities for food security, but furthermore,
suggest that the reliability and small-scale nature of their fishing outweighs the small sale volume,
and results in higher mean incomes for women than men. The relationship of women with
nearshore fisheries resources implies that they are not only invisible and their catches
underrepresented, but that women are a critically underutilized resource for marine stewardship
and ecosystem-based fisheries management.
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Building resilient coastal communities by reducing vulnerability to climate change in the
Bay of Bengal Coast of Odisha, India
Mohanty, Prasant, NIRMAN - A Sustainable Development NGO, India,
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Abstract
The goal of the paper is to discuss the need for an active community-based and community-led
initiative to tackle coastal climate change related vulnerabilities and building resilience in smallscale fishery communities through collaborative, participatory and partnership-based approaches
in the Bay of Bengal coast of Odisha, India. It focuses on the historical and ongoing climate
injustices in the region and examines creative ways to address them. Based on a decade long
experience of implementing the “The Scheduled Tribes and Other Traditional Forest Dwellers
(Recognition of Forest Rights) Act,2006”, I propose to use a human rights-based approach to build
capacity in the Bay of Bengal coastal communities enabling them to respond to climate injustices.
Commonly known as the Forest Rights Act, the 2006 legislation facilitates the transfer of tenure
rights to forest dwelling tribal communities. The Act intends to correct the historical injustices
experienced by the tribal communities and help achieve food and livelihood security, decisionmaking power and cultural identity. NIRMAN has since successfully mobilized forest dwelling
communities of Western Odisha to assert their customary rights over traditionally used community
forest areas and has facilitated settlement of such rights in 69 Tribal villages under this legislation.
Using the success of implementing forest rights act, the paper analytically explores if the smallscale fishing communities of Bay of Bengal coast can benefit from the formulation and
implementation of a policy similar to the Forest Rights Act. It outlines some of the key strategies
to work with the state government to develop such a policy.

Temporal turnover in the composition of artisanal fishing species in Yucatan: A
multivariate approach
Montero-Muñoz, Jorge L., Centro de Investigación y de Estudios Avanzados del IPN, México,
jorge.montero@cinvestav.mx
María Fernanda Cepeda-González, Centro de Investigación y de Estudios Avanzados del IPN,
México, stardust.cepeda@gmail.com
Silvia Salas, Centro de Investigación y de Estudios Avanzados del IPN, Mexico,
ssalas@cinvestav.mx
Abstract
Impact of fisheries over population has been assess through the analysis of changes in catch
composition of incidental and target especies. Temporal turnover monitoring of fishing especie is
important to detect variations in community structure and composition of especie. In this study we
used a multivariate approach to estimate temporal turnover of species targeted by the artisanal fleet
of Yucatan, Mexico and to identify species that have the greatest contribution to such changes. We
used official records of monthly catches that include total weight (kg) by species and fishing ports.
The turnover was measured as dissimilarities between years and expressed as a percentage. An
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algorithm was used for weighted the dispersion on the database, used to build a Bray-Curtis
(dissimilarities) matrice, evaluatedd using multivariate approach of the analyzes: PERMANOVA
(Pair wise) PERMDISP, distance among centroids, PCO and SIMPER. The species turnover
presented a temporal structure (Pseup-F = 6.81, Pperm = 0.001, gl = 14,159) of 5 periods: 2000 to
2001, 2002 to 2004, 2005, 2006 to 2011, and 2012 to 2014. The greatest dissimilarity observed
was between 2000 and 2014 (40%; t = 3.3965, Ppermu = 0.001). Results showed low turnover
between periods because the species composition captures, were similar from one year to the next,
only with variations in total weight. However, there were important changes in 2005, registering
new species, as Ocyurus chrysurus, which increased in volume towards 2014; other species like
Callinectes spp species showed a gradual decrease. Temporal turnover suggested a low
replacement of species targeted.

Climate change: Social, economic, and ecological adaptation strategies for Hilsa (Tenualosa
ilisha) fishers in Bagladesh
Mozumder, Mohammad, Faculty of Biological and Environmental Science, University of
Helsinki, Finland, mohammad.mozumder@helsinki.fi
Abdullah Al Mamun, University of Saskatchewan, mamun.al@usask.ca,
Petra Schneider; University of Applied Sciences Magdeburg-Stendal; petra.schneider@hsmagdeburg.de
Abstract
Climate change and extreme weather pose significant and long-term risks to fisheries in many
tropical developing countries including Bangladesh, like disruption of fishing operations and fish
production. Coastal fishing communities lack the economic, social, and political power to improve
their resilience to these stressors. Hilsa (Tenualosa ilisha) is Bangladesh's most valuable fish
species - nutritionally, economically, and culturally. Adoption of coping strategies to the impacts
of climate change is crucial for the Hilsa fishery, and the fishing communities depend on it. This
research focuses on the liable determinants and dimension of Hilsa fishing community beliefs of,
and adaptation to, climate change and recommends policies for adaptation. The present study
applies vulnerability, adaptation, and resilience thinking theories to shape the research and related
interpretation. Two coastal fishing villages in Patuakhali district (substantial risk zone for
disasters) were selected. A mixed method research approach was used to investigate fundamental
dimensions of community perception of climate change and adaptation, drawing on multiple
sources of evidence: participant observation, in-depth individual interviews (n-60), focus group
discussions (n-2), and secondary sources. Respondents had clear perceptions about climate change
as a form of changes in rainfall, seasonal patterns, increased temperatures, and salinity. Such
changes threaten biodiversity and could lead to changes in migration patterns of fish, declining
fish stocks. Hilsa fishers believed that adaptation to climate change needs measures that
simultaneously reduce poverty, protect, or restore biodiversity and ecosystem services, by getting
more fishing inputs and modern equipment, awareness and information, weather observation and
alternative business. It is hoped that this research will serve as a food for thought how fisher's
preferences and adaptation practices including fisher's traditional knowledge can be incorporated
into formal adaptation policies.
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Facing governance challenge of small-scale Hilsa (Tenualosa ilisha) fishery in Bangladesh:
A social-ecological approach
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Abstract
Hilsa (Tenualosa ilisha) is Bangladesh's most valuable species of fish- nutritionally, economically,
and culturally. However, the existing fisheries governance mechanisms (top down and exclude
informal institutions) have not been supportive to manage the fisheries rather overlook the
potential of local communities and institutions to manage their resources. Hence, an alternative
and proper management approach is necessary. This research aims to explore the effectiveness of
a co-management approach in Hilsa fisheries to enhance the resilience of fishing communities.
The present study applied SES (Social-ecological systems), resilience thinking and comanagement theories to shape the research and related interpretation. Empirical data are collected
through in-depth individual interviews and focus group discussions on understanding the reasons
behind the Hilsa stock depletion, the strengths, and weaknesses of the current Hilsa conservation
and management policies and the strategies to enhance the resilience of the fishing communities.
Use of illegal nets, harvesting of juveniles and brood-stocks, improper fishing regulations, and
climate change impacts are the major threats to Hilsa stock depletion. Socio-economic conditions
of the fishers and other stakeholders are affected by the imposed ban period and inadequate
allocation of incentives by the government, unequal distribution of power practiced at distinct
levels of the value chains. As a solution, fishers urged to use of local ecological knowledge in the
management plan, provide them alternative income-generating activities during the fishing bans
and other crisis periods, and sharing responsibilities to manage the Hilsa fishery as a form of comanagement, which may eventually enhance the resilience of the fishing communities.

Interactive governance of small-scale fisheries and aquaculture: Transdisciplinary
challenges of commuity involvement
Msomphora, Mbachi Ruth, UiT The Arctic University of Norway, Tromsø, Norway,
mbachi.msomphora@uit.no
Abstract
Successful fisheries governance requires stakeholder’s involvement from point zero. However, it
is usually hard to achieve this, especially if the stakeholders have significantly different interests,
knowledge and power. In this regard, authors in this field expect that a fisheries governance that
entails sharing management responsibilities between the authorities and the resource users i.e. ‘comanagement’ (Jentoft 1998) and more recently ‘results-based management’ (RBM) (Msomphora
2016) and that a transdisciplinary (Aguilar-Perera et. al) research approach will deliver better
outcomes. The purpose of this paper is therefore to show how a theoretical framework can be
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established, on how, and to what extent, coastal communities, including those of small-scale
fisheries people, can efficaciously be involved in the management of fisheries, including
aquaculture. This question is explored using Northern Norway as a case study; with particular
focus on how the increasing conflict between aquaculture and fjord-fisheries could be successfully
reduced with the perspective of transdisciplinary and the interactive governance approach.
Keywords: Stakeholder involvement, aquaculture and fisheries, coastal communities,
management, transdisciplinary
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Carrot and stick: Incentive to conserve hilsa fish in Myanmar
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Abstract
The objective of this research is to design a cost-effective, scientifically-researched and
participatory ‘incentive-based’ hilsa fishery management mechanism for Myanmar. The project is
using five methodological building blocks to achieve its intended outcomes: 1. Understanding the
biology and ecology of hilsa fishery to determine a no-take season and zone for hilsa fishing; 2.
Understanding the complex socio-economics of hilsa fishing by conducting a large-scale
household questionnaire survey to map livelihood options in fisher communities affected by
fishing restrictions and determine the level of incentive packages required to offset the short-term
cost (opportunity cost) of abiding by fishing regulations; 3. Making a business case for investment
in hilsa management in order to inform the government and the private sector as to why they should
make sufficient investments to restore the fishery (including an estimate of the economic value of
the hilsa fishery); 4. Developing a sustainable financing mechanism, to ensure fishers do not return
to unsustainable practices (policy briefs); and 5. Transboundary learning: hilsa fish is a resource
shared between Myanmar and Bangladesh, making transboundary learning and cooperation crucial
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with the aim of establishing a common hilsa fishery management plan between the two countries
by 2020.
Keywords: Improved Small-Scale Hilsa Fisheries Management, Governance, ecosystem-based
approach, economic value, transboundary, policy.

Establishing Marine Protected Area in Nijhum Dweep Seascape: A transformative
ecosystem approach for Hilsa conservation
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Md. Shahad Mahabub Chowhdury, International Union for Conservation of Nature
(IUCN), Dhaka, Bangladesh, Shahad.MAHABUB@iucn.org
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Abstract
To achieve the Aichi target, Bangladesh has committed to declare 10% of its 15 000 sq km
Exclusive Economic Zone as Marine Protected Areas (MPA) by 2020. The Bangladesh
government is now in the process of initiating the first fisheries-based MPA which will be designed
explicitly in accordance with the ecosystem approach to fisheries management (EAFM). While
applying the EAFM, the MPA will be design with a focus on the Hilsa shad (a main focus of smallscale fisheries in Bangladesh) breeding and nursery grounds around NIjhum Dweep Island in the
Bay of Bengal. To inform management design we conducted a qualitative and quantitative
transdisciplinary study to determine and promote the likelihood of ecological, social and
governance success of the NIjhum Dweep MPA. Fishers of the area were found to have low human
wellbeing highlighting the need for livelihood initiatives alongside the MPA implementation.
Ecosystem condition was found to be threatened by illegal fishing and siltation. The physical
aspects of MPA design delineated a total of 976 sq. km; 92% water and 8% of which is land area.
In our assessment of governance, we found the enforcement of existing legislation was weak, there
were fragile institutional arrangements and weak participation in resource management. We
identified that a new policy instrument is to be critical to declare of this fisheries-based MPA and
facilitate transformation away from top-down fisheries controls towards more participatory and
ecosystem-based forms of management. In this paper we discuss our consideration of research data
and our relationship with government and fisher partners, to identify the best possible engagement
processes, institutional structures and management strategies associated with this MPA “test-case”
to optimize livelihood and ecosystem resilience.
Overcoming management inefficiencies in Peru’s artisanal fisheries: A collaborative
learning experience between the benthic fishers of Ancon and The Nature Conservancy in
Peru
Nakandakari, Alexis, The Nature Conservancy, nakandakari@tnc.org
Fernando Ghersi, The Nature Conservancy, fghersi@tnc.org
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Abstract
Artisanal and small-scale fisheries are an important economic engine for coastal communities. In
Peru, they account for close to 10% of the Peruvian wild fish catch, which represent almost 80%
of the seafood consumed in the country. More than 45,000 fishers are directly employed in this
sector. Despite its importance, very little is known on condition of stocks, levels of fishing effort,
or performance of the fisheries. These obstacles combined with weak governance and limited
market access, have led, in many instances, to overharvesting stocks and destructive fishing
practices. The town of Ancon, located just north of Lima and home to approximately 500 fishers,
exemplifies the need for management reform of near-shore artisanal fisheries in Peru. Since 2010,
the Ancon fishers implemented self-imposed management measures for benthic and finfish species
in their fishing grounds to overcome the declining trend that many of their stocks were facing,
including: fishing effort controls, seasonal closures, size limits, and spatial closures. Since January
2015, the Nature Conservancy started working closely with the association of benthic fishers of
Ancon to help them evaluate the efficacy of the “bottom-up” management initiatives they have
adopted throughout their traditional fishing grounds. Building upon their community-based effort,
the Conservancy joint efforts with the fishing community of Ancon in a pilot project that explores
new approaches for small-scale fisheries management in the country, including: 1) assessing the
effect of providing access rights to local fishing grounds; 2) increasing the capacity to carry out
monitoring and data-poor stock assessments for setting harvest control rules; 3) strengthening the
organizational capacity of the Ancon fisher association; 4) increasing access to seafood markets;
and 5) fostering partnerships to support national policy reform. Together with fishers, TNC has
designed and implemented a monitoring program to gather information and assess the effects that
the community based management arrangements had on recovering and sustaining their main
fishing stocks. Results show that providing fishers access to science-based monitoring and
evaluation techniques allow them to be more confident in the outcomes of the pre-agreed harvest
control rules and make management decisions based on empirical measurements. We are seeing
empowered fishers with a commitment to sustainable use of their resource. By increasing the
fishers’ capacity to access markets for sustainable products, we can improve the economic
performance of their fishing activities, securing a long-term viability of their fishing practices.
This approach is transforming the way small-scale fishing communities do business in Ancon and
is serving as a model to follow in other fishing communities setting the ground for a comprehensive
reform of the Peruvian artisanal fishing sector. More specifically, it is currently serving as one of
few pilot sites recognized by the Peruvian Government to test co-management schemes and rightsbased management systems for small-scale benthic fisheries in Peru.

The value of small-scale fisheries in urban areas
Namikawa, Tamano, The Japanese Institute of Fisheries Infrastructure and Communities, Japan,
namikawa@jific.or.jp
Abstract
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Japan’s fishing communities are located every 5.6 km along the coast, including remote islands
and peninsulas that are considered disadvantaged areas. Most of fishing communities are small
and engaged in coastal fishing. Although the revenue from fisheries is generally low, fisheries and
related industries constitute an important industry for the remote islands and peninsulas on which
they are based. Fisheries constitute more than 70% of the primary industry in remote islands in
Japan. In other words, the importance of fisheries to the local economies of remote islands and
peninsulas is verifiable. Conversely, there are also fishing communities that conduct coastal
fishing in areas that are undergoing urbanization. In these urbanized areas, fisheries have little
impact on the local economy. Nevertheless, it can be inferred that the reason fisheries have
persisted in Tokyo Bay, the suburbs of Tokyo, and other urban areas is that small-scale fisheries
have social value instead of acting as a primary industry. This paper aims to clarify the social value
of urban small-scale fisheries, via the development process of suburban fishing community,
Hiratsuka. As seen in this case, when coastal fisheries exist in an urban area, it is significant that
community needs are accurately understood and responded to. Suburban fisheries have answered
the social needs of city residents in response to urbanization and have grown from a primary
industry for the production of foodstuff to a tertiary industry providing recreation and food. Thus,
they will continue to exist, now and in the future.
Keywords: social value, small-scale fisheries, urban area
Introduction
As of 2016, there are 6,298 fishing communities in Japan. Residents of these communities are
actively engaged in the fishing industry. On average, these communities are located every 5.6 km
along the coast, including remote islands and peninsulas that are considered disadvantaged areas.
These areas are home to approximately 2 million people or 1.6% of the population of Japan.
Japan’s fishing communities serve as the base for fishery production, supplying marine products.
Their locations are determined based on the superiority of fishery production, accounting for
proximity to fishing grounds and existence of natural harbors; as such, these locations tend to have
few flat areas, are poorly accessible, and are at risk for natural disasters, which are poor conditions
for working and daily life. Thus, approximately 70% of these communities are in depopulated
areas, and the smaller communities in particular are plagued by the progression of Japan’s
declining and aging population.
Many small-scale fishing communities are engaged in coastal fishing, where the primary fishing
industries are gillnetting, shellfish harvesting, seaweed harvesting, pole-fishing, etc. Although the
revenue from fisheries is generally low, fisheries and related industries constitute an important
industry for the remote islands and peninsulas on which they are based. Fisheries constitute more
than 70% of the primary industry in remote islands in Japan. In other words, the importance of
fisheries to the local economies of remote islands and peninsulas is verifiable.
Conversely, there are also fishing communities that conduct coastal fishing in areas that are
undergoing urbanization. In these urbanized areas, fisheries have little impact on the local
economy. Nevertheless, it can be inferred that the reason fisheries have persisted in Tokyo Bay,
the suburbs of Tokyo, and other urban areas is that small-scale fisheries have social value instead
of acting as a primary industry.
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This paper aims to clarify the social value of urban small-scale fisheries via the development
process of suburban fishing communities. In suburbs with high residential development and
recreational demand, case studies of fisheries that continue to operate will be examined to identify
the underlying reasons for their prevalence.
Hiratsuka City Case Study
Hiratsuka City, located approximately 64 km (approximately 1 hour) from Tokyo via the JR
Tokaido Line, has a large outflow of people to the Tokyo-Yokohama capital city area; the
industries of construction and commerce have continued to grow due to a steady influx of people
from various parts of the prefecture. Its fisheries have been in operation for a long time. Hiratsuka
was once designated as an inlet responsible for shipments to the Edo fish market. Many bonito
were fished in the early Edo period, and in the late Edo period, a large amount of sea bream, horse
mackerel, flounder, mackerel, and bonito were caught. Hiratsuka also functioned as a base for
distribution, connecting the Sagami River basin with Edo. With the onset of urbanization,
Hiratsuka’s fisheries did not just provide the production and supply of food, it also developed
recreational fishing in response to the demands of city residents. However, in recent years, there
has been a shift back toward its function as a local food distributor due to a growing interest in
procuring marine products and local foodstuffs.
In addition to bonito pole fishing in the coastal areas of Hiratsuka, there are fisheries in operation
with strong industrial components that require both extensive capital and manual labor, such as
stationary net fishing and seine net fishing of Japanese amberjack. With the opening of the railway
line, tourists have begun to visit for the local resources, such as ocean swimming areas, fresh fish,
and the warm climate. This has prompted the creation of traditional inns and holiday houses with
specialty restaurants, as well as health clinics. In response, the fishing industry moved toward
recreational fishing four tourists, including fishing boats for bonito pole-fishing and seine net
fishing.
Increases in surfing (in the late 1970s) and in use of personal watercrafts and small motorboats
(1980 and beyond) created regulatory issues for both the management of fisheries and marine
recreational activities. Fishermen began touting the goal of a “Safe Ocean,” which has played a
core role in the maintenance of the coastal safety management system. Hiratsuka’s coastal region
is still utilized for a variety of purposes under the principles of “Safe Ocean” (Namikawa et al.
2008).
In the 1990s and 2000s, fish caught in Hiratsuka were primarily shipped to the wholesale market
in the Yokohama city center. In order to purchase marine products caught in Hiratsuka, retail
sellers of marine products, even those within the city, were required to procure their produce from
the Yokohama central wholesale markets. As it was difficult to obtain marine products that were
“Made in Hiratsuka” within their home towns, new Hiratsuka City residents who relocated from
other localities within the same prefecture had no awareness of the connection between Hiratsuka
and the fishing industry.
To prevent consumers from losing interest in fish, fishery cooperatives began to conduct a “Local
Fish Direct Sales Association” at 3 pm on the fourth Friday of each month, utilizing fixed net
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fishing to sell fresh fish, live fish, and shellfish caught in Hiratsuka. The number of customers
increased with each direct sales session, and visitors from long distances, including Tokyo, became
repeat customers. Now, dried and smoked local fish are sold under the Hiratsuka Fishing
Cooperative’s “Suka Harbor Series” brand, as are local vegetables under JA (Japan Agricultural
Cooperatives), which works in partnership with local fish sales. Local fisheries not only supply
local residents, but now also supply local foodstuffs to many people, including those from the
capital city area.
Explanation for the Existence of Hiratsuka’s Fisheries
Fisheries exist in urban Hiratsuka for the following two reasons: 1) the existence of fishing rights,
and 2) response to social needs. According to the Fisheries Act, fishing rights are defined as “the
right to exclusively operate specific fishing industries during a certain period of time in certain
waters.” These rights aim to strengthen the protections of legal rights and have the same legal
effect as those afforded by civil law. Fishing licenses have an order of priority. The management
of local fishery cooperatives are ranked first for common fishery rights and specific demarcated
fishery rights. Existing fishermen are ranked first for specific demarcated fishery rights, and
corporations that are comprised of more than 70% of local fishing families are ranked first for
fixed net fishing rights. Locally operated fisheries are given priority, so there is a strong incentive
to maintain and continue these fishery rights. Thus, the continuation of fisheries is important.
However, the income for fishing families is generally low, so to establish fisheries and afford
living in an urbanized suburb, fishing profits or non-fishery profits must improve. In Hiratsuka,
profits have been increased by developing the recreational fishing boat industry. It fulfills a core
role in water use regulations for marine recreation and fishing, answers the social need for a “Safe
Ocean,” and it plays a role in the smooth implementation of the recreational fishing boat industry.
On the other hand, Hiratsuka’s fisheries have responded to the social need for the provision of
marine products and local foodstuffs. Despite being a small-scale operation, continuing operations
guarantees a large number of customers, which will also increase the familiarity with Hiratsuka’s
fishing industry and boost branding.
When coastal fisheries exist in an urban area like Hiratsuka, it is significant that community needs
are accurately understood and responded to, as seen in this case. Suburban fisheries have answered
the social needs of city residents in response to urbanization and have grown from a primary
industry for the production of foodstuff to a tertiary industry providing recreation and food. Thus,
they will continue to exist, now and in the future.
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Coping with and adapting to change on Lake Tanganyika: Changes in fisheries and
fisherfolk’s responses to sustain their livelihoods
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Abstract
Lake Tanganyika, an ecosystem of exceptional importance providing livelihoods to millions of
people, has been adversely affected by changes brought by human factors including
overexploitation and deforestation. The Global Nature Fund declared it “Threatened Lake of
2017”. Management of the lake is challenging given its transboundary location, bordered by
Tanzania, Zambia, Burundi and Congo (DRC). The decades-long DRC conflicts, insecurity, and
associated transnational migration, has led to pressure on fish stocks and change in the lake’s
ecology. Such changes and people’s responses to them can be understood and explained using
interdisciplinary approaches. The research question of “how do small-scale fisherfolk secure
livelihoods in situations of change”, was addressed through fieldwork in six shoreline villages of
Tanzania and DRC. Recognizing the non-linearity of human systems’ processes and the
complexities of fisheries, insights and perspectives from social and natural science guided the
research design. Hence, qualitative data were collected through 120 semi-structured interviews.
The data concerned fishers’ socioeconomic characteristics, vulnerability context and resilience,
institutional arrangements, and coping strategies. Secondary data on fish stocks, ecosystem health
and biodiversity were collected to identify and analyse trends in ecosystem services. Included in
these analyses, were cross-sectional comparisons between samples from the two geographic
regions. Preliminary findings indicate that small-scale fisherfolk, faced with uncertainties
including chronic insecurity, violence, displacement, and instability, draw on dynamic institutional
arrangements to sustain their livelihoods, and can be influenced towards sustainable resource
exploitation.

Managing small-scale fisheries in the Philippines: The blue swimming crab (Portunus
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Abstract
Small-scale fisheries (SSF) play a vital role in providing livelihood, income, food and nutrition to
many of the worlds’ population. In the Philippines alone, there are about 1,371,676 million people
engaged in SSF, which is 85% of the total fishers in the country. Management of SSF is
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challenging because these fisheries typically employ multi-gear, multi-species approaches, and are
strongly influenced by the cultural norms of their particular society. The blue swimming crab
(Portunus pelagicus) is one of the most important aquatic invertebrates in the Philippines which
contributes significantly to the fish food supply and livelihood of different stakeholders that belong
to small-scale fisheries. It is one of the top export fisheries commodities of the country. With
increasing demand for crabs, different stakeholders are faced with limited supply due to
unsustainable fishing and management practices. The study was conducted to assess the
performance of the blue crab industry, how benefits are distributed along the supply chain and to
identify issues and gaps. A total of 1335 respondents (fishers, traders, processors) were
interviewed using a pre-tested questionnaire. Results of the study revealed that each sector of the
chain have unique issues and problems to be addressed and among these problems, illegal fishing
activities are the most pressing issue. Post-harvest losses and a more environmental friendly and
efficient gear should be put into management priorities. Lastly, government policies that govern
the industry should be revisited to enhance the industry performance.

Status and spatial distribution of urban, peri-urban and rural aquaculture in Cross River
State, Nigeria and the implications for artisanal fisheries
Nwosu, Francis M., Department of Biological Oceanography, Faculty of Oceanography,
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Ekanem A. Etuk, Department of Agricultural Economics, Faculty of Agriculture, Forestry and
Wildlife Resources Management, University of Calabar, Nigeria
Victor U. Oga, Institute of Oceanography, University of Calabar, Nigeria.
Ugochukwu S. Ezihe, Institute of Oceanography, University of Calabar, Nigeria.
Ale C. Ale, Institute of Oceanography, University of Calabar, Nigeria
Abstract
We mapped the operational status and spatial distribution of fish farms in areas of Cross River
State from 2012-2015. The objective of this study was to identify the growth pattern and map the
spatial distribution of urban, peri-urban and rural aquaculture practices within the State. Of the
eighteen (18) local administrative units (Local Government Areas) in the State, eleven (11) so far
studied were distributed as follows: two, five and four representing the urban, peri-urban and rural
areas, respectively. A total of 89 fish farms were identified and mapped. These included 28 in the
urban, 41 in the peri-urban and 20 in rural areas. However, abandoned fish farms represented
approximately 29%, 10% and 35% for urban, peri-urban and rural areas, respectively. Sources of
finance for take-off were predominantly personal savings (93.3%), Bank loan (3.4%), Cooperative
Society (2.2%) and NGO donated fish farm (1.1%). Sources of water, types of aquaculture systems
and socioeconomics were also reported. The observed spatial distribution of fish farming,
especially among the traditionally fishing communities is indicative of a shift in dependence on
the declining fish production of the artisanal fisheries sector. This development should be
encouraged while insisting on best practices for benefits of the society and environment.
Keywords: aquaculture, status, Cross River State, Nigeria
Introduction
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Aquaculture, popularly known as fish farming in Nigeria is one of man’s oldest occupation.
However, it was not reported in literature to have been practised in Nigeria until the 1950s when
the British colonialist made an experimental introduction around Jos (Akinrotimi et al., 2011;
Adewumi, 2015). Since this introduction, fish farming has continued to grow exponentially across
the country, providing livelihoods for millions of people including those in rural communities
(FAO, 2006; Ayinla, 2012 cited in Adewumi 2015; Adeogun et al., 2012). FAO (2017) reports
showed that Nigeria’s aquaculture business is private sector driven, and had a production of
316,700 tonnes in 2015, making it the largest in Sub-Saharan Africa.
Fish will continue to represent a crucial source of animal protein and in Nigeria’s growing
population. In the same vein, aquaculture sector is potentially the ultimate remedy for the fish
import deficit in Nigeria’s budget. Ozigbo et al. (2014) noted that aquaculture development in
Nigeria driven by income generation and food fish provision.
In Cross River State of Nigeria, however, aquaculture development is relatively poor due to the
over-dependence on artisanal capture fisheries by the traditionally fishing communities. Other
impediments to aquaculture growth in the state as noted by Ele et al. (2013) were high cost
production input, low profitability and lack of credit facility for the sector. Lack of awareness and
poor education, lack of fish seed and unavailability of extension services were however, omitted
by these authors.
The present study aimed at assessing the growth of aquaculture practice in the urban, peri-urban
and rural areas of the state. It also sought to underpin the factors propelling the development, status
and distribution withing the mapped areas.
Methods
The study area comprised of eleven Local Government Areas of Cross River State, Nigeria (Fig.
1). The survey method was used to obtain information for this study. Questionnaire was designed
and discussed with the respective owners/fish farms Heads in each location. Each questionnaire
contained about thirty-eight (38) items, including name of farmer and fish farm, date and purpose
of establishment, sources of finances, income and expenditure, education and farm status, types of
culture system and cultured species, sources of water, feed, water quality and wastewater
management, among others. The researchers also inspected the farms and made direct
observations. The geographical coordinates of each fish farm was recorded using a Global
Positioning System (GPS).
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Fig. 1: Map of Cross River State

Results
Cultured species included African catfish (Clarias gariepinus), Nile tilapia (Oreochromis
niloticus), African bonytongue (Heterotis niloticus) and snakehead (Parachanna obsurus).
Monoculture of Clarias gariepinus dominated the area with about 75%, while the remaining 25%
was polyculture comprising Clarias gariepinus/Orechromis niloticus (85%); Clarias
gariepinus/Heterotis niloticus (10%), and Clarias gariepinus/Parachanna obscurus/Orechromis
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niloticus (5%). Fish seed (fingerlings) of Clarias gariepinus are hatchery produced through
induced breeding, while Heterotis niloticus and Parachanna obscurus fingerlings are collected
from the wild. Only the Nile tilapia reproduces in captivity.
Of the eighteen (18) local administrative units (Local Government Areas) in the State, eleven (11)
so far studied were distributed as follows: two, five and four representing the urban, peri-urban
and rural areas, respectively. A total of 89 fish farms were identified and mapped (Fig. 2). These
included 28 in the urban, 41 in the peri-urban and 20 in rural areas. However, abandoned fish farms
represented approximately 29%, 10% and 35% for urban, peri-urban and rural areas, respectively.
Sources of finance for take-off were predominantly personal savings (93.3%), Bank loan (3.4%),
Cooperative Society (2.2%) and NGO donated fish farm (1.1%). Sources of water were borehole,
stream/river/tanker supply and well-water. Earthen ponds, concrete tanks and fibre-glass tanks
dominated the rearing enclosures. Wooden vats and tarpaulin were occasionally used. Although
all the fsih farms operated as small-scale, the investments were for commercial purposes, except
the University of Calabar fish farm which serves for training as well.
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Fig. 2: Distribution of fish farms with the study area
Discussion and conclusion
The low variety of cultured species in the area is a concern. Monospecific culture is not
economically optimal. However, this monospecific culture of Clarias sp. and its preponderance in
polyculture systems is connected to the fact that this species remains the only aquaculture
candidate in the area whose hatchery production of seed has been mastered. Its nutritional qualities
and culture potentials have been enumerated by Rosa et al. (2007) and Singh et al. (2015).
In a similar study, Yesuf et al. (2003) (cited in Ele et al. (2013), Kassali et al. (2011) and Phiri and
Yuan (2018), assessed the status of fish farming in Ibadan metropolis, Nigeria. These authors
found polyculture as predominant culture system, while the catfish Clarias gariepinus was the
predominant cultured species. The result of our study also mirrored the report of Yesuf et al. (2013)
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in Ibadan metropolis. We found out that polyculture predominated in the area with Clarias
gariepinus/Orechromis niloticus comprising about 85%.
Distribution of the fish farms indicated a cluster in relation to proximity to urban and peri-urban
(or sub-urban or emerging urban) areas of the state. Although only 28 of the fish farms mapped
were located in the urban section of the state, the 41 within per-urban areas also targeted the urban
markets for their produce. Adeogun (2007) assessed urban aquaculture in Lagos State Nigeria, and
attributed the growth of urban aquaculture in Lagos state to rural-urban migration which created
higher fish demand, while Miller and Atanda (2011) observed that profitability is the main drive
of urban and peri-urban aquaculture development. Our study agrees with these authors on the
grounds that both demand and profitability seemed to propel investments in urban and peri-urban
aquaculture in the study area.
The low fish farm investments in rural areas observed in this study is consistent with low
demand, low population growth and low income. Jagger and Pender (2001) also noted these
factors as determinants of aquaculture development in Uganda. However, we found it
encouraging that these traditionally fishing communities are embracing the practice of
aquaculture. Apart from the benefits of additional income and employment opportunities, the
introduction of aquaculture in rural areas will reduce fishing pressure on already declining
capture fisheries.
The observed spatial distribution of fish farming, especially among the traditionally fishing
communities is indicative of a shift in dependence on the declining fish production of the artisanal
fisheries sector. This development should be encouraged while insisting on best practices for
benefits of the society and environment.
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Abstract
The artisanal fishing communities of the Cross River Estuary exhibit dynamic diversity in various
aspects of their socioeconomic and sociocultural lifestyle. Often times, these aspects are either
neglected, overlooked or considered trivial, hence accorded only transient attention. However, the
diversity of linguistic groups, number of fisher-families and non-fishing occupations and
livelihoods tend to be indicative of the productivity of the adjoining waters and its seasonality. Our
study verified and mapped these characteristics and noted their implications for the management
of the fisheries resources in the area. We recorded about eleven (11) distinct languages and
dialects, namely; Ibibio, Oron, Efik (or Effiat), Mbo, Okobo, Andoni (or Obolom), Ijaw, Efaghi,
Igbo, Yoruba and Ghanaian languages. Number and size of families ranged from 7-10,000 and 515, respectively. Non-fishing livelihoods in the area included boat-building, carpentry, pettytrading, wood cutting (especially mangroves), hunting and farming. Management considerations
should take into account the diversity of this sector for sustainable resource utilization.
Keywords: artisanal fisheries, Cross River Estuary, management, sociocultural, socioeconomic
Introduction
Fish and fisheries are an integral part of most societies and make important contributions to
economic and social health and well-being in many countries and areas. Nigeria is blessed with
inland water, brackish water, and marine water fisheries resources. On the basis of her resources,
fisheries can be broadly classified into artisanal fisheries (85%), industrial fisheries (14%), and
culture fisheries (1%) with the artisanal fisheries accounting for the most dominant fisheries sector
(FDF, 2008). In Nigeria, the artisanal fishery covers operation of small motorized or nonmotorized canoes by fishermen in the coastal areas. This provides jobs for over 400,000 fishermen
in the coastal areas and members of their families (Akegbejo-Samsons, 1997 as cited in Okeowo
et al., 2015).
Apart from being an income earner to many Nigerians especially people in coastal, riverine and
lake areas of the country, people earn their living from fish processing and marketing while others
engaged in fisheries research (Soyinka & Kusemiju, 2007; Bolarinwa, 2012). Fisheries are
renewable resources in the sense that their stock can be replenished. However, their renewability
critically depends on the quality of management they are subjected to. Poor management arising
from wanton exploitation makes fishery resources prone to depletion (Inoni & Oyaide, 2007). The
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capacity of artisanal fisheries to play its triple role of a food supplier, employment provider and
income earner in the Nigerian economy depends on the adoption of appropriate management
strategies that will ensure their sustainability in the face of intense fishing pressure. However,
studies have shown that the artisanal fisheries is influenced by socio-economic factors such as age,
household size, educational level, fishing experience amongst others while the socio-cultural
factors are customs, lifestyles and values that characterize the society (Olaoye et al. 2012; Inoni &
Oyaide, 2007; Okeowo et al. 2015; Shettima et al. 2014).
Social and cultural factors are important to consider while creating and implementing a
management strategy for the fisheries sub-sector. Olaoye et al. (2012) examined the socioeconomic analysis of artisanal fisher folks in Ogun Water-Side Local Government Areas of Ogun
State, Nigeria. The study reported that average (53.8%) of the fisher-folks were males while 81.2%
were in the active age distribution of 20- 60 years, no formal education (60.0%) while 37.5% are
in the bracket of 11-20 year fishing experiences, married (91.3%) and (68.8%) are not members of
any fisher cooperative societies. Most (71.4%) of the fisher folks inherited the fishing knowledge
within the household. Similar study by Okeowo et al. (2015) reported that fisher folks in the area
were mainly illiterate and depend mostly on local creditors/middlemen for finance. Shettima et al.
(2014) reported that the socio-economic variables that influence fish management are family size,
educational status, fishing experience, availability of fishing materials and membership of
association.
The social and cultural aspects of every society evolve in the context of certain interacting
ecological, demographic, technological and economic characteristics peculiar to it. The ecological
and related resource determinants are characteristics that tend to exhibit a fair degree of stability
since they are significantly nature-determined. The demographic, technological and economic
variables seem to undergo a greater degree of change, as they are products of human enterprise.
The social and cultural aspects, which arise from this historical nature-human interaction, take
effect within a workday routine of livelihood and provide the element of specificity to the society.
They accumulate over time and form a corpus of certain behavioural facets of a people. Therefore,
mapping the spatial allocation of fishing effort while including key stakeholders in the decision
making process is essential for effective fisheries management but is difficult to implement in
complex small-scale fisheries that are diffuse, informal and multifaceted. The emphasis of this
study is on the imperative of integrating these sociocultural and socioeconomic diversities and
complexities into management policies of the resources.
Methods
A ground-truthing frame survey approach was used to gather information and data presented in
this study report. Each fishing community was visited by our team in company of local field
assistants. The composition of the team ensured representatives were drawn from the known major
linguistic groups in the region. However, the official language remained English or the corrupted
form known as Pidgin.
Semi-structured questionnaire was administered within a focus group discussion setting. This
approach seemed appropriate for the social and cultural structure of the fishing communities
including poor education levels. Discussion groups comprised of the Village Head, Secretary and
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community members. Women and children were usually passive participants, as the artisanal
fisheries sector of the area was male-dominated.
The discussion sessions addressed items on the questionnaire ranging from number and sizes of
fisher-folk households/families, fishing experience, fishing materials, income distribution and
social amenities to cultural issues. Each fishing community or settlement was geo-referenced with
GPS. The study covered the coastal areas of the two states under consideration.
Results, Discussion and Conclusion
The number of households in the fishing communities was 68,183. Family sizes ranged from 5 to
15 persons. Three categories of fishermen were identified in the area, namely: professional or
permanent fishermen, subsistence or temporary fishermen and migrant fishermen. We recorded
about eleven (11) distinct linguistic groups, namely; Ibibio, Oron, Efik (or Effiat), Mbo, Okobo,
Andoni (or Obolom), Ijaw, Efaghi, Igbo, Yoruba and Ghanaian languages. The Igbos, Ijaws and
Ghanaians were migrant fishers, visiting the area during peak abundance of cherished species like
the bonga season.
The Igbo migrant fishers were prominent during rainy season when most species undertake
reproductive migration. The migrant fishers established huts/hamlets of a temporary nature. The
Yorubas and some Igbos who were permanent residents within the communities were mainly
traders on fishery products and non-fishery supplies. Other non-fishery occupations identified
included carpentry and boat-building, hunting, farming, wood-cutting and petty trading. Fishing
communities/settlements/hamlets reflected linguistic groupings within a geographical range.
The male population dominated the fish production value chain, these dominance cuts across all
the identified ethnic groups with about 80.9% participants being males. The age distribution of the
fisher was mostly between 25 and 50 years. The age range of 21-30 years, 31-40 years and 41-50
years constituted about 29.3%, 10.5% and 27.0% of the population respectively. Fishers above 50
years constituted about 32.3% of the population. In terms entry, no barrier to entry was observed
with regards to age. However, acquisition of fishing assets was a major challenge to those within
the age bracket 21- 30, this was also not influenced by ethnic affiliation or cultural disposition.
Majority of fishers who owned fishing assets were married when compared itinerant fishers who
were mostly single. Religious beliefs also influenced divorce rate, number of wives and children
in households. The educational status of the fishers shows that 90% of them had secondary
education while those with higher qualification (10%) were mostly itinerant fishers and children
of fishers in the older age bracket. This trend cuts across all the ethnic groups. The implication
here is that the adoption of sustainable and technological approaches to fishing could be hampered
with this low level of education. For instance, their approach to fishing, including use of fishing
gears is influenced by their socio-cultural values. McGoodwin (2001) noted the important
influence of culture to small-scale fisheries as an adaptation to the ecosystem, hence advocated
inclusion of various cultural diversities in management policies for the resources. This study has
attempted to outline the cultural diversities embedded in the small-scale fisheries of Cross River
and Qua Iboe estuaries, Nigeria.
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Although accessibility to these communities and poor living standards remain serious challenge,
neglecting their cultural identity will impede sustainable resource management. This study agreed
with Rocklin (2016) and FAO (2017) on the importance of this sector to domestic fisheries
production and policy considerations should address the complex sociocultural diversities and
identities of these primary stake-holders.
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Abstract
Although the eco-certification movement has gained significant momentum in developing country
fisheries, few fisheries in the African context have received eco-certification. To date, no smallscale African fishery has attained certification to standards set by the Marine Stewardship Council
(MSC), the most prominent voluntary third-party certifier for wild-captured fisheries. In response,
proponents of eco-certification through the Conservation Alliance for Seafood Solutions initiated
and developed multi-stakeholder Fishery Improvement Projects (FIPs) beginning in the 2010s to
help fisheries improve their practices and to move fisheries closer to eco-certification standards.
Few researchers have examined FIPs within an African context, however, and we know little about
how FIPs have been implemented in the African context. Drawing on literature review and key
informant interviews with stakeholders involve in FIPs in Africa, this paper examines the
motivation and roles of different actors and organizations involved in FIPs and interactions among
these actors and organizations. The findings suggest that international actors play a central role in
different FIPs and provide significant efforts to support capacity building while the role of
governments are relatively limited. Small-scale fishers are generally not well integrated into formal
FIP processes, suggesting challenges to processes of FIP governance. The paper uses a political
economy framework to explain the complex and challenging opportunities for and barriers to
inclusion and participation in FIPs and a general ambiguity of social development questions for
small-scale fishers in FIPs.
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Abstract
Fish and crustacean stocks are under pressure from a range of sources, such as a growing
population, improvements in technology for locating and capturing fish and anthropogenicinduced changes in coastal and estuarine environments. These pressures and the small-scale nature
of many fisheries in terms of their economic return, highlight the need to develop cost-effective
tools for assessing and valuing the social and economic dimensions of commercial and recreational
fisheries. There is also increasing interest from recreational fishers in enhancing their fishing
experience through aquaculture-based enhancements. Recent development of government policies
for such programs have focused attention on restocking as an option for resource managers to
restore or enhance target fish and/or crustacean populations through releasing aquacultured
individuals. However, to maximise the likelihood for success, tools are needed for evaluating the
potential effectiveness of such programs in enhancing the target populations. Golden Fish aims to
provide a set of multidisciplinary tools to help manage small-scale fisheries in an integrative and
sustainable manner. This research will produce a “business case” which will combine modelling
of biological impacts of potential release programs scenarios with social and economic
information, such as the increased yield and thus revenue generation for commercial fisheries with
the economic and social values of recreational fishing. These results will provide resource
managers with an improved ability to make decisions on the management of a fishery stock and
predict the social and economic implications of those decisions.
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Abstract
Traditional fisheries management has typically focused on the biological and economic
dimensions, leaving the social aspects and the impact that policies have on fishing communities
largely overlooked. The Blue Swimmer Crab (Portunus armatus) fishery is a small-scale fishery
in south-western Australia. Although it directly employs 10 commercial fishers and is the most
popular recreational fishery of the state, its social elements are yet to be understood. Semistructured interviews, together with an online survey, were used to understand the social values,
perceptions on management and views of commercial and recreational crab fishers. Despite
receiving the Marine Stewardship Council certification in 2016, concerns regarding the status of
this iconic fishery, such as the decrease in numbers of crabs, have been reported by most fishers
within the commercial sector and more than half of the recreational fishers interviewed.
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Recreational fishers stated that other values are equally or more important than the actual catch,
for example time spent with family, and relaxation. Commercial fishers also emphasised that
fishing is a means to sustain a living, but it is also a lifestyle. Responses from the online
questionnaire suggest that many recreational fishers would support different management
methods, including reduction in bag limits, increasing policing and aquaculture-based stock
enhancement, to manage the crab populations state-wide. Gear restrictions, no-fishing zones and
maximum size limits appeared as least favourite. Understanding the social dimensions of smallscale fisheries can contribute to better management decisions as part of a step towards a
transdisciplinary approach to secure fish for the future.

Fisheries certification standards as a tool to implement the Sustainable Development Goals
and FAO’s Voluntary Guidelines for Securing Sustainable Small-Scale fisheries: A Case
Study
Oloruntuyi, Oluyemisi, Marine Stewardship Council, UK, Oluyemisi.oloruntuyi@msc.org
Amanda Lejbowicz, Marine Stewardship Council, UK, amanda.lejbowicz@msc.org
Joyce van Wijk, Marine Stewardship Council, UK, joyce.vanwikj@msc.org
Abstract
Environmental stewardship and social development are key components of two internationally
agreed instruments of key significance to Small Scale Fisheries (SSFs) - the FAO’s Voluntary
Guidelines for Securing Sustainable Small-Scale fisheries (VGSSSF) and the Sustainable
Development Goals (SDGs). Governments, businesses, NGOs, and civil society have accordingly
made commitments to work to achieve the SDGs which relate to fisheries, and to the
implementation of the VGSSSF. The multi-faceted attributes of fishery certification initiatives which are inclusive of measurable standards, independent evaluation, multi-stakeholder
engagement, continuous improvement, transparency and value chain gains - suggest that
certification could provide a mechanism to achieve and demonstrate compliance with
internationally-endorsed goals. A case study review of the Marine Stewardship Council (MSC)
programme (one of the more prominent fishery certification programmes) illustrates how fishery
certification standards contribute to the SDGs and the VGSSSF. Qualitative review of several
small-scale fisheries engaging with or working towards MSC certification highlights how
certification operates in practice to achieve environmental sustainability components such as
resource management, increased scientific knowledge, and monitoring control and surveillance.
In addition, several social outcomes integral to these two global instruments - including market
benefits, participatory approaches to decision making, and improved governance - are amongst the
direct and indirect ways in which standards operationalise and catalyse a pathway to global targets.
Keywords: SDG, FAO Voluntary guidelines, Marine Stewardship Council, multi-stakeholder
engagement, transparency
Introduction
The MSC is the most recognized global fisheries certification program worldwide and contributes
to efforts for addressing the problem of unsustainable fishing and safeguarding seafood supplies
for the future. The MSC standard and the certification process offer not only a market incentive to
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improve fisheries management (Roheim et al. 2011), but also a pathway towards multi-stakeholder
collaboration. Those additional benefits are even more important for SSFs, where the multiplicity
of stakeholders tends to be higher and therefore more complex to understand.
In 2017, ISEAL published a report showing how sustainability standards can help to ‘scale-up’
efforts to achieve the SDGs. The report states that “credible sustainability standards and
certification schemes are a key tool in market transformation and its contribution to the SDGs.
Credible standards provide guidance on what better production, or ‘sustainability for the
mainstream’, looks like in a practical way - focused on a specific process, sector or industry. This
helps businesses to address the biggest impacts in a specific sector. In doing so, a standard typically
contributes towards several SDGs. By bringing together different actors (businesses, NGOs,
governments, etc.), credible standards embody the multi-stakeholder, partnership approach which
is central to the SDG agenda.”
The MSC fisheries standard was developed based on the FAO Code of Conduct for Responsible
Fisheries and is designed to be equally accessible for all fisheries seeking MSC certification,
including small-scale and data-deficient fisheries. Among the 364 MSC certified fisheries
worldwide, 53 of them are small-scale, representing 14 % of the portfolio. The MSC is working to
increase that number, with a special focus for SSFs in developing countries, where 73% of seafood
is caught (Ye and Gutierrez 2017). In that sense, the support that the MSC standard offers to FAO’s
VGSSSG and SDG compliance is an attractive benefit for the countries committed to those
international agreements.
This case study aims at reviewing in detail the MSC-certified SSFs, as well as those currently
working towards certification, and analyzing how compliance with the standard contributes to
achieving the SDGs and is also aligned with the VGSSSF.
The MSC fisheries standard and its relevance to international commitments
The MSC standard comprises 28 performance indicators, divided into three principles: P1Sustainable fish stocks, P2-Minimising environmental impacts, P3-Effective management (Table
1). The FAO’s VGSSSF covers 10 main aspects divided into two streams: “Responsible fisheries
and sustainable development” and “Ensuring an enabling environment and supporting
implementation” (Table 2). The United Nations defined 17 Sustainable Development Goals, as
described in Table 3.
Using the 53 MSC certified small-scale fisheries worldwide and the analysis of SSFs working
towards MSC certification, we reviewed instances when compliance with the MSC standard or the
efforts working towards it, demonstrates achievement of SDGs and alignment with the FAO’s
VGSSSF.
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P1. Sustainable fish
stocks
1.1.1 Stock status
1.1.2 Stock rebuilding
1.2.1 Harvest strategy
1.2.2 Harvest control
rules and tools
1.2.3 Information and
monitoring
1.2.4 Assessment of
stock status

Table 1. MSC principles
P2. Minimising
P3. Effective management
environmental impacts
2.1.1 Primary species
3.1.1 Legal and/ or customary
outcome
framework
2.1.2 Primary species
3.1.2 Consultation, roles and
management strategy
responsibilities
2.1.3 Primary species
3.1.3 Long term objectives
information
2.2.1 Secondary species
3.2.1 Fishery-specific objectives
outcome
2.2.2 Secondary species
3.2.2 Decision-making processes
management strategy
2.2.3 Secondary species
3.2.3 Compliance and enforcement
information
2.3.1 ETP species outcome
3.2.4 Monitoring and management
performance evaluation
2.3.2 ETP species
management strategy
2.3.3 ETP species
information
2.4.1 Habitats outcome
2.4.2 Habitats management
strategy
2.4.3 Habitats information
2.5.1 Ecosystem outcome
2.5.2 Ecosystem
management strategy
2.5.3 Ecosystem information

Table 2. FAO Voluntary Guidelines for Securing Sustainable Small-scale fisheries
A. Responsible ﬁsheries and sustainable
B. Ensuring an enabling environment and
development
supporting implementation
i. Governance of tenure in small-scale
i. Policy coherence, institutional coordination
ﬁsheries and resource management
and collaboration
a. Responsible governance of tenure
ii. Information, research and communication
b. Sustainable resource management
iii. Capacity development
ii. Social development, employment and
iv. Implementation support and monitoring
decent work
iii. Value chains, post-harvest and trade
iv. Gender equality
v. Disaster risks and climate change
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Table 3. Sustainable Development Goals
Poverty
Zero hunger
Good Health and well-being for people
Quality education
Gender equality
Clean water and sanitation
Affordable and clean energy
Decent work and economic growth
Industry, innovation and infrastructure
Reducing inequalities
Sustainable cities and communities
Responsible consumption and production
Climate action
Life below water
Life on land
Peace, justice and strong institution
Partnerships for the goals

Comparison of the MSC fisheries standards with SDGs in a SSFs context
The results of our review show that the MSC standard applied in SSFs supports efforts to deliver
targets for 5 of the 17 SDGs, namely: SDGs 2, 8, 12, 14 and 17.
SDG 14
The MSC program is recognized by the UN as an important tool to achieve the targets of SDG 14
(Life Below Water) which is focused on ending overfishing, restoring fish stocks, protecting
ecosystems, and eliminating illegal, unreported and unregulated fishing. In 2016, 94 % of MSC
certified fisheries had made at least one improvement to the sustainability of their practices in
order to maintain their certificate. However, SDG 14 cannot be achieved without considering the
other UN Sustainable Development Goals, which encompass the alleviation of poverty, hunger,
and poor working conditions and the promotion of economic growth, sustainable consumption,
and climate action. Equally, ending overfishing has been identified as a pre-requisite to achieve
many targets across the SDGs (Singh et al. 2017).
SDG 2 and 8
We have identified that the MSC standard also supports delivering the targets of SDG 2 (Zero
Hunger) and SDG 8 (related to sustainable economic growth). Those two goals are particularly
important in the SSFs context, where in numerous cases the food security and economy of fishing
communities relies on seafood. Seafood provides a major source of protein to nearly 3 billion
people, mainly in developing countries. In that context, maintaining or rebuilding fish stocks to
sustainable levels is essential to ensure the long-term availability of food. Although these are not
guaranteed, many fisheries, traders, processors, and retailers have experienced economic benefits
because of MSC certification (Wakamatsu 2014).
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SDG 12
By choosing products with the MSC blue label, consumers are supporting well-managed and
sustainable fisheries. This encourages retailers to stock sustainably-sourced seafood and more
fisheries to improve and become certified. In 2017, 27 leading seafood businesses (the MSC’s
leaders for a living ocean) committed to sourcing and providing sustainable seafood. Therefore,
SDG 12, focused on responsible consumption, is also congruent with the impact of the MSC
standard in SSFs.
SDG 17
Finally, the MSC and other credible standard setters have a key role to play in helping companies
and governments to achieve the SDGs, as they can provide best practice guidance for what
sustainability looks like in a specific industry and create roadmaps for action. MSC program brings
together businesses, NGOs, and governments to develop and implement science-based
sustainability principles, criteria, and measurements of progress. As part of the Concept Paper on
Partnership Dialogue 4: Making Fisheries Sustainable at the UN Ocean Conference in June 2017,
the MSC program was recognized as a promising tool for developing partnerships and sustainable
seafood supply chains. In SSFs, our review shows that the certification process often facilitates
partnerships between the fishing industry and environmental scientists. Therefore, the MSC
certainly has an important role to play to deliver SDG 17.
Comparison of the MSC fisheries standards with FAO’s VGSSSF in a SSFs context
The following guiding principles from the Guidelines are addressed by the MSC:
1.
Consultation and participation: ensuring consultation and participation of stakeholders in
the decision-making and fisheries management process related to the fishery resource- directly to
fishery activities, or those that interact with or have an interest in a fishery. Clear understanding of
their roles and responsibilities by all stakeholders is recognised as a key aspect of sustainable
fisheries management (Pérez-Ramírez et al. 2012). The MSC is committed to providing equal
access for all fisheries seeking MSC certification by providing guidance – provision of technical
tools, training initiatives and funding - for small-scale and data-deficient fisheries.
2.
Rule of law: implementing appropriate management systems that are consistent with
existing rights and obligations under local, national and international laws.
3.
Accountability and transparency: accountability of the management system to the
stakeholders is sought. A high degree of openness -clearly defined policies and procedures in
applicable languages- embedded within the management system is required, decision-making
process should be transparent and the reasons for management decisions should be clearly
communicated and accessible to all.
4.
Environmental sustainability: fishing operations are managed to guard against overfishing
or depletion of exploited fishery resources and allow for the maintenance of the structure, function,
and diversity of the ecosystem upon which the fishery depends. Special attention is given to
minimising the impact of fishing on the habitat and associated dependent and ecologically related
species. Fisheries are required to ensure that decision-making incorporates the precautionary
approach and that they are, in best practices, formally committed to this approach.
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5.
Holistic and integrated approaches: encouraging the implementation of holistic and
inclusive empirically-supported ecosystem approaches in all aspects of marine resource
management. Thereby, responsible fisheries management incorporates institutional and
operational frameworks appropriate to the size and scale of the fishery – local, national, regional
and global - to achieve policy coherence, cross-sectoral collaboration and sustainable use of the
fisheries resource.
Conclusion
Credible eco-labelling and certification programmes, such as the MSC, enable fisheries scientists,
conservation practitioners and social scientists to work with industry, governments, businesses,
non-governmental organizations, and consumers to deliver the SDGs.
The alignment of components of the SDGs and VGSSF with the MSC programme shows that
fisheries which achieve MSC certification also inherently meet specific targets of the SDGs, and
are consistent with the VGs. This demonstrates the value of MSC certification as a tool for
governments, NGOs, and the private sector to use for working towards, achieving, and
demonstrating consistency with these international instruments.
As advances are made in fisheries and environmental science, the MSC Fisheries Standard is
continually updated to reflect evolving best practice. Stakeholders, including a broad range of
scientists, contribute to these changes through the MSC’s policy development process.
However, while the intended environmental impacts of the MSC program are clearly prescribed,
the social and economic effects that emerge from its implementation are variable and contextspecific. The MSC is currently developing a method to study the effects resulting from certification
in order to offer a more holistic evaluation of its impact and to evaluate how efforts to improve
environmental sustainability affect social and economic development goals. Recent research in the
journal Science highlighted how comparatively very little research has been undertaken on the
social dimension of seafood sustainability (Kittinger et al 2017) and we hope that our project will
contribute to filling this gap.
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FISHMOB Technology: Digitalizing the fishing sector to uplift small-scale fisheries
Onyango, Paul O., University of Dar es Salaam, Tanzania, onyango_paul@yahoo.com
Moenieba Isaacs, University of Western Cape, South Africa
Abstract
Small-scale fishers (SSF) are seen as low-key players in a global industry, overlooked,
underestimated and often ignored. This is despite the fact they constitute a very large portion of
the rural population that is too big to ignore. In Tanzania approximately all fishers are small-scale.
However, the picture always given about small-scale fishers is that they are often found in
overcrowded living conditions, have inadequate health services, low levels of education,
politically disempowered and vulnerable. This incidence of poverty among the small-scale fishers
has to do with the distribution of the wealth generated from the fisheries. The poverty among SSFs
reflects a general lack of economic, political and institutional development that affects rural areas
in which fishing communities live. As a consequence of this state, the Department of Aquatic
Sciences and Fisheries (DASFT) of the University of Dar es Salaam, together with University of
Western Cape in South Africa jointly implemented a project, which has developed a mobile
technology called FISHMOB. This is a data management and marketing information system in
which fisheries statistics such as landings prices, fish species, gears used and landing site
infrastructure are collected and sent by use of mobile phones and the information is processed and
accessed by users using mobile phones. This paper discusses this technology and present how it
operates and its importance for small-scale fishers and industrial development.
Spreading community-based resource management: Testing the “lite-touch” approach in
Solomon Islands
Orirana, Grace, WorldFish, Solomon Islands, g.orirana@cgiar.org
Faye Siota, WorldFish, f.siota@cgiar.org
Philippa Cohen, WorldFish, p.cohen@cgiar.org
Tony Atitete, Mararo Community Based Organisation
Anne Maree Schwarz, Ministry of Fisheries and Marine Resources Solomon Islands,
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Hugh Govan, LMMA, hgovan@gmail.com
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Abstract
In Solomon Islands, community-based resource management (CBRM) is the main strategy for
managing small-scale fisheries. Although hundreds of communities have implemented CBRM
already, the majority of Solomon Islands communities have not, and it is not realistic for partner
organisations such as non-governmental organisations and government agencies to spread CBRM
by engaging communities individually. More efficient and cost effective approaches, such as the
“lite-touch” that uses relatively few, infrequent visits and appreciative facilitation methods, are
required to facilitate a transformation towards widespread CBRM. In this article we describe how
the lite-touch approach was used to support the Mararo community to successfully implement
CBRM, and to act as a “core” community to inspire and guide surrounding communities to follow
suit. Training workshops designed to accelerate CBRM spread were also provided to the
community, and these increased community confidence to be better CBRM advocates in their
visits to adjacent villages. The approach helped build community ownership of and pride in their
own CBRM programme. In this test case we found the lite-touch approach worked well, in part
because this community was well organised, with relatively few apparent conflicts over resources.
We found that the use of the community’s informal networks was effective for spreading CBRM
information, and helped to overcome challenges of geographic isolation and high costs of logistics.
Building from our findings here we lay out a transdisciplinary research approach to test a range of
other approaches to accelerate the spread of CBRM in the Solomon Islands and other Pacific
contexts.

Gender-transformative approaches to development in coastal and fishing communities in
the English-speaking Caribbean
Perch, Leisa, lperc@outlook.com
Patrick McConney, CERMES, UWI Cave Hill Campus, Barbados
Maria Pena, CERMES, UWI Cave Hill Campus, Barbados
Gender-transformative approaches to development in coastal and fishing communities in
the English-speaking Caribbean
Tackling gendered dynamics as a factor in the sustainable management of pressured fisheries
resources recognizes the behavioural component of how fisheries are used, perceived and managed
by front-line stakeholders. Increasingly, the focus in the sustainable management of natural
resources is largely more about managing the behaviour of people than the resources themselves.
These shifts in approach raise the profile of how social norms, human behaviour and behaviour
change influence the gender inequalities of risk and opportunities to be found in the sector as well
as shape policy and decision-making. This paper explores how gender and fisheries actors should
engage with efforts at the country, sub-regional and regional level to achieve SDGs 5 and 14
individually and collectively and ensure that achieving one is not done at the expense of the other.
Specifically, this paper will explore three issues: a) the role that women and gender plays in smallscale fisheries in the Caribbean and how this may influence roles, capabilities and incomes; b) the
extent to which current approaches to SDGs 5 and 14 hinder or help an integrated approach to
gender and fisheries; and c) opportunities and implications for transforming the current approach
to more gender-responsive actions in fisheries.
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Introduction
In the Caribbean, particularly the English-speaking Caribbean, gender equality in fisheries remains
difficult to define, is still not mainstreamed in the larger discourse and though efforts are being
made to tackle this gap, fundamentally, there is still debate about the role of gender inequality in
fisheries and its contribution to the sector’s unsustainability. This is due in part of a failure to
recognize fisheries as a socio-ecological ecosystem. Traditional approaches have either addressed
it as one or the other, focusing either on the behaviour of fisherfolk or on ecosystem related issues.
The reality in the context of small-scale fisheries and the challenges it faces in terms of
sustainability – economically, socially and environmentally, suggests need to link the social and
the ecological as well as to better integrate the challenges that disaster and climate risk pose to
SSF in the Caribbean. It is often through the lens of crisis that deeper socio-economic and socioecological analysis is done that better exposes gender-differentiated realities in the fisheries sector.
One of the key drivers for exploring the questions posed by our paper is the issue of climate change
and disaster risk as well as cyclical crisis including the rise of sargassum weed which can choke
ecosystems and undermine fisheries activity. Analysis of the available literature highlights that
these socio-ecological factors take shape in the following ways, creating pressures within the
sector and demanding new sustainability pathways in both policy and practice:
 The extent of damage experienced by the region in the 2017 Hurricane Season and the
slow, delayed and complex recoveries experienced by communities dependent on the
fisheries sector directly and indirectly;
 Persistent inequality of access to economic participation (especially among lower
socioeconomic groups) and to decent work/formal labour market with fisheries providing
a source of livelihood, and due to flexibility, a safety net;
 Gender segmentation of roles that persists in the sector, tending to largely box women into
the -harvest elements of the fisheries value chain and men in the pre-harvest and harvestrelated activities. Though there have been some transitions, the traditional division of
labour persists. This often also, as in farming, leads to men owning most of the physical
assets related to fisheries and thus with a greater flexibility and capacity to weather
economic challenges e.g. through tourism;
 Gender-specific groups in fisheries are relatively new developments and still a lot is not
known about how to make these effective agents for and influence on change; and
 Continued low rates of access of women to decision-making structures and mechanisms in
general in the Caribbean including the fisheries sector.
Starkly, many of these nuances and implications are still not easily translated into policy and the
region is still in the process of development a Gender in Fisheries Policy. Though climate and
disaster risk tend to shed a spotlight on the need for more gender-responsive actions in the fisheries
and other sectors, climate and gender policy, as contributors to such actions, still fall short, even
in the age of the SDGs. Through the enhanced and accelerated focus on climate resilience after the
2017 Hurricane Season, gender and fisheries actors to work more closely and effectively as well
as opportunity to better integrate climate change into their efforts and likewise need to engage with
climate actors to better mainstream both gender and fisheries into their efforts.
Recent research on climate and disaster recovery highlight key entry points for doing so including
ways in which action on SDG 5 and SDG 13 can catalyse action for SDG 14 and vice-versa.
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Agriculture and Fisheries were highlighted as key sectors for recovery in the aftermath of Maria
and Irma in 20172.
Method
To better understand the role that women and gender play in the fisheries sectors, the approach
used both secondary and primary data. Secondary data was generated from a review of existing
policy documents and analysing their content in terms of their consideration of gender and or
fisheries and in what context, particularly in addressing practical and structural gender issues.
Primary data was sourced from a survey carried out in 2018 to better assess gender and disaster
and climate risk and exposure to specific groups and sectors. The robustness of the response
provided an excellent input to this paper including possible follow-up actions to improve genderresponsiveness in the approach to SSF. Specific variable accessed including (i) perceived
vulnerability of the sector; (ii) vulnerability derived from being involved in the sector; (iii) capacity
to adapt and (iv) access to tools that would facilitate adaptation. The survey also facilitated a more
general understanding of the challenges facing gender-responsive action including the specific
challenges that gender-specific groups may face.
Results
Perceived vulnerability of fisherfolk in general
Out of range of 10 possible groups deemed to be usually vulnerable to climate and disaster risk, in
several questions on physical location, limited adaptive capacity in the sector, access to finance,
were deemed to be quite vulnerable even when compared to the elderly, persons with disabilities,
PLHIV, pregnant and lactating mothers, infants and young children, female headed households,
male-only households, farmers as well as financially vulnerable poor men and women. In
Fisherfolk were often identified within the top 3 of the most vulnerable groups. When asked for
example “who is more likely to live in places exposed to hazards” 81 persons living in and or
working in the Caribbean, identified financially vulnerable women and men as the top group and
identified fisherfolk as the third group most likely.
When asked “How likely are the following vulnerable groups to live in places that do not have
risk-reducing infrastructure and services”, fisherfolk came second under “very likely” and were
first of those deemed “more likely”. And fisherfolk also ranked highly amongst those most likely
to live in places exposed to hazards (see Figure 1). This also highlights also that the challenges
facing the sector do not remain in the sector but also influence a more generalized set of
vulnerability factors and vice-versa. When asked which of these groups is most likely to work in
places that do not have risk-reducing infrastructure and strategies, fisherfolk were second highest
(see Figure 2). When asked “who is least able to cope with disaster and climate impacts and or
adapt to them”, fisherfolk were deemed these third least able to cope and or adapt (see Figure 3).

2https://reliefweb.int/sites/reliefweb.int/files/resources/UNDP%20%20Regional%20Overview%20Impact%20of%2

0Hurricanes%20Irma%20and%20Maria.pdf
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Figure 4. Summary of responses to “Who is most likely to live in places exposed by hazards”. Source: Derived from
Online survey – July 2018.
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Figure 5. Results for question on work places without risk-reducing infrastructure and strategies. Source: Derived
from Online survey
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Figure 6. Response to Question 10. Derived from results of Online survey held in July 2018

When asked about access to finance, fisherfolk were deemed to either some access, little access
and no access. When asked whose homes faced greatest risk from disaster and climate, fisherfolk
ranked second.
Specific areas of concerns for gender and fisheries
Fisheries was highlighted as one of the top 3 sectors where gender-responsive climate actions can
best be implemented for the greatest impact on women and girls, behind agriculture and water
resources but ahead of land use and forestry. This presents an important pathway for increased
coherence between gender and fisheries policy as well as to ensure that climate policy neither
undermines these efforts or fails to take critical opportunities to boost it. The result of the question
on gender-specific groups highlight several capacity gaps as well as engagement gaps that limit
their influence on policy, governance and decision-making and suggest that gender mainstreaming
efforts at the policy and planning level need to be supported by specific gender expertise, gender
specific governance mechanism and clear accountability tools. Overall, the opportunities for
greater coherence between SDG 5 and 14 will require robust technical support, improved data,
more consistent and available financing and strengthened coordination mechanisms. Though
broader sustainability arguments are relevant, those most persuasive are likely to be those linked
more closely to income-generation and sustainable livelihoods.
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Figure 7. Priority sectors for gender-responsive climate action

Limitations and Challenges in the Analysis
The desk analysis was a rapid analysis of existing policy documents and did not explore issues of
capacity in terms of existing policies and their implementation. The survey which provided more
concrete insights and perception of the sector, its strength was in the ability to compare the fisheries
sector to other groups and/or interests. As fisherfolk were not the primary focus of the survey, its
results reflect the perspective of others working more broadly on climate change and disaster risk
than fisherfolk themselves. The survey focused on Inclusive and gender-responsive disaster
recovery and climate action in Caribbean SIDS online survey and was carried out during July
2018. Efforts to obtain a cohort of responses from the sector were stymied by the broader focus,
lack of availability of email addresses and some incorrect ones as well as the fact that it was not
always possible to communicate with fisherfolk directly to push the value of the survey response.
Overall out of 41 questions, 7 asked specific questions about fisherfolk. There were other questions
with a higher rate of persons who skipped them which may be due to a lack of knowledge of the
question. Other more general questions which do speak largely to norms, behaviours and attitudes
in approach to gender equality and environmental issues are also informative on drivers for change
in the fisheries sector from gender-sensitive to gender-responsive.

Quality of life and living conditions in small-scale fisheries in Southeastern coast, Brazil
Piccolo, Natali, Rare, Mexico, npiccolo@rare.org
Machado, Ingrid, Fisheries Institute of São Paulo, ingridcabralm@gmail.com
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Abstract
New contributions to fisheries management have been discussed through innovative approaches
as well-being and quality of life. In south Brazil, quality of life (QOL) and quality of living
conditions (QLC) were evaluated in rural and aquaculture producers, and results showed the
possibility of this method to contribute as a tool to the fisheries science as an alternative and
transdisciplinary assessment. This study aimed to know the distance between looks about the
fishing activity from fishers and technicians in municipalities of central to south coast of São Paulo
State, Southern east Brazil, assessed in four dimensions: social, environmental, economics and
governance through a qualiquantitative approach. Was possible to evaluate the quality of life from
socio-environmental indicators, such as the Index of the Quality of Life (IQOL) and the Index of
the Quality of Living Conditions (IQLC). These indicators use social, environmental, cultural and
economic conditions, with an inseparable character, but distinguishable from the relevant
conditions in human social organization, to achieve the purpose of satisfaction in living. The
governance dimension was the most critical and unsatisfactory, resulting in lower quality of life
(IQOL) and living conditions (IQLC) indicators, emphasizing the discussion of the need for further
studies on the institutional processes interfere with the welfare of fishing community in the region.

Sustainable fishing in Mexico: Where are we and what do we need to improve?
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Jorge Torre, Comunidad y Biodiversidad A.C., jtorre@cobi.org.mx
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Abstract
Fishing is an essential activity for coastal communities, particularly in developing countries where
it represents an important source of protein, income and employment. In these areas, resource
overexploitation can have serious ecological, social and economic consequences. In 2014, FAO
reported that 28.8% of the world´s fisheries were overexploited, and 61.3% at the maximum
sustainable yield, showing a notable reduction in landings since 1974. Mexico reflects this
situation, with 15% of its fisheries overfished or collapsed. Resource deterioration has been due to
both direct and indirect impacts in fisheries that do not have robust characteristics of sustainability.
For more than 18 years, organizations have been working in Mexico to help fisheries meet
international sustainability criteria. We review reviews the different paths that have been taken to
promote sustainability in Mexico´s fisheries using diverse internationally recognized standards,
with the aim of providing successful examples, inspiration and assuring healthy fisheries for this
and future generations.
Strategies and policies supporting small-scale fishers’ access and conservation rights in a
neoliberal world
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Evelyn Pinkerton, School of Resource and Environmental Management, Simon Fraser
University, Canada epinkert@sfu.ca
Abstract
Around the globe, small-scale fishers are systematically excluded from access to fish or the
benefits of fishing, yet in many cases they persist. This chapter considers key strategies used by
small-scale fishers’ organizations, as well as some national or sub-national governments which
support them, to maintain their access in the neoliberalizing world whose ideology runs contrary
to their own. Equally important are their conservation rights and their rights to the benefits of
fishing, such as fair prices for fish or fishing licenses. Strategies include local small-scale fishers
forming organizations which buy up or are allocated pre-existing privatized fishing quotas and
then leasing them out to members at affordable prices; governments leasing out quotas annually;
governments prohibiting license transfer via the market or limiting licenses to local, owneroperated fishers; communities making government protect local habitat from large-scale
overfishing or habitat-destroying developments; fishers’ organizations bypassing fish processors
to get fair prices; and greater government oversight of socially destructive neoliberal practices.
These strategies and policies illustrate the need for governance informed by interdisciplinary
thinking beyond the narrow perspective of neoliberal economics - thinking which considers
equitable distribution, legitimacy, the importance of livelihoods, the health of local ecosystems,
and many socio-economic, cultural, and ecological issues, including a better balance of revenues
and expenditures for governments. These illustrate how wicked problems cannot be addressed
without a transdisciplinary approach and how a number of governments or small-scale fishers’
organizations have used multiple disciplines as well as local knowledge to maintain viable
fisheries. At least some government regulation is needed to counteract or correct neoliberal
thinking which seeks to eliminate small-scale fisheries.
Keywords: Neoliberalism, Individual Transferable Quotas, Access
Introduction: Why Small-Scale Fishers Tend to Lose Access to Fish and Fishing Benefits
Although much has been written about the contribution of small-scale fisheries to local and
national economies and wellbeing, this understanding is not universal. Some economists at the
World Bank and the Food and Agriculture Organization (FAO) saw small-scale fisheries as part
of the problem of ‘The Sunken Billions’. This was their term for the US$50 billion/year difference
between potential and actual net economic benefits from marine fisheries which they believed
could be gained by eliminating “excess competition over limited fish resources [which] results in
declining productivity … economic inefficiency, and depressed fisher incomes” (World Bank and
FAO 2009). For them, privatization and concentration of fishing effort into fewer, larger, and
presumably more efficient vessels was the answer and individual transferable quotas (ITQs) were
often the mechanism to bring it about. ITQs turned access rights to fish into tradable commodities,
based on the idea that the market was a better instrument than government for allocating access
rights. Although this notion has been widely contested (e.g., Pinkerton and Davis 2015), neoliberal
economic thinking became widespread in the 1980s and anthropologist Einarsson (2012) noted
that, “some of the [Icelandic] economists who are responsible for the introduction of the ITQ
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system [in Iceland] did, before the meltdown, quite honestly express [the view] that the
privatization of the commons inevitably causes smaller communities to lose out. They even
questioned whether fisheries-dependent communities are actually part of the fishing industry
proper. The exclusion of these communities was seen by them to be not just logical, but also
justifiable, rational and necessary.” Similarly, Fiona McCormack (2018, 67) showed that, as New
Zealand adopted ITQs, the expropriation of small-scale fishers was considered necessary to
increase efficiency and 1,500-1,800 fishers were excluded from the fishery. Likewise, British
Columbia automatically excluded all small-scale fishers who had earned less than $2,500 a year
when implementing its limited entry policy, a precursor to ITQs (Pinkerton and Davis 2015). Not
surprisingly, economist Stephen Marglin (1991) concluded that artisanal production is nearly
always considered an obstacle to capitalist profit. Thus, small-scale fishers all over the world have
often been deprived of access via policies which deliberately exclude them, rather than through
their presumed ‘inefficiency’ or inability to survive (Sabau and van Zyll de Jong 2015). Table 1,
based on a Special Issue of 19 papers on neoliberalism and small-scale fisheries globally
(Pinkerton 2017), connects the neoliberal principles - privatization, deregulation, and devolution
of risks and responsibilities to the private sector - to their expression in the implementation of
ITQs, both in terms of the results predicted by neoliberal economists and the actual impacts of
ITQs and related neoliberal policies on small-scale fishers, their communities, and the public
welfare of the countries in which they are located. Table 2 connects strategies and examples.

Table 1 How neoliberal economic principles were translated into ITQs, the results of implementing ITQs claimed by
neoliberal economists, and actual results (Pinkerton 2017).
Neoliberal principle
exemplified in ITQs

privatization of
public goods

deregulation=
market rule

Claimed results
of implementing
principal
through ITQs
*public welfare
increases through
more profitable
enterprises
*capital
accumulation
*creates incentive
to conserve

Actual results of implementing ITQs and related neoliberal
policies

*ITQs will
gravitate to most
efficient

*ITQs gravitate to investors & processors with most capital, who
concentrate quota, achieve market power; state regulations to
protect SSFs’ access are ineffective
*state removes social, political, environmental barriers to
capital accumulation, suppresses labour movements
*state forces out small-scale fishers via regulations (deeming
them inefficient) & via expensive monitoring requirements

*inequitable initial allocation hugely raises cost of entry for all of
future entrants, who must buy what 1st entrants got gratis

*ITQs become overcapitalized
*leasing out of ITQs at high prices creates barely profitable
enterprises which lease in ITQs
*poor fit for small multi-species fisheries who often don’t qualify
for initial allocation because of small catches in qualifying years
*ITQ owners benefit at expense of crew & rental skippers who
get much lower wages; longstanding share system ended
*lowered capacity & flexibility to take precautionary approach
*ITQs undermine moral values that lead fishers to act in public
spirited ways
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*free transferability of ITQs out of community, region, country
*loss of sovereignty as fishing & fish processing jobs leave
country
devolution of
responsibility & risk

*public benefits

*fishing dependent communities emptied out or become
dependent on state funds as traditional livelihoods lost
* rising costs to state of supporting unemployed former fishers
*costs of monitoring fishery downloaded onto fishers

*corporate social
responsibility

*speculative finance in ITQs, licenses, fish plants not growth
inducing; state subsidizes investment but corporations don’t
honour employment agreement
*lowered safety at sea as indebted lessees take greater risks in bad
weather
*embrace of audit culture & corporate social responsibility=
quantified assessment for improved efficiency & lowered costs,
via accepted bureaucratic standards, missing community & smallscale fisheries’ values
*transformation of fishers’ consciousness into solely selfinterested homo economicus instead of other-directed community
citizens

*greater safety

Table 2. Strategies and policies used by NGOs, states, communities, individuals and Indigenous organizations to
support small-scale fisheries access rights or privileges
strategy
or
policy

case
studies
CCFT
Thorupstrand
guild
Namibia
state
Alaska
CDQs
Maine
lobster
France
Norway
Atlantic
Canada
Buen
Hombre
Lake
Chiuta
Lummi
& allies
Haida
CSFs
Knutson

hold
licenses
or IQs
leased to
local SSFs

nonmarket
license
transfer

license
transfer
to local
only

owneroperator
& fleet
separati
on

SSFs
resist
habitat
loss

SSFs
outlaw
destructi
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gear

local
conserv
ation
rights
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Fish stories, local, global, past and present: Understanding change through narratives
Pramanik, Suchitra, Department of Humanities and Social Sciences, Indian Institute of
Technology Kharagpur, India, suchitra.pramanik@gmail.com
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Technology Kharagpur
Abstract
The power of stories is well documented in social science scholarship. In the past, stories
were created to transmit wisdom and knowledge from one generation to the other. Analyzing
such stories is a unique empirical tool that provides insights into history and culture of
communities, their values and belief systems, their struggles and challenges, and their
potentials and resilience. Oral narratives also capture contemporary multifaceted realities of
a community. A combination of both enables to encapsulate a holistic and integrated picture
of a community across temporal trajectories, shedding light on processes of transformation
and suggesting best possible actions towards sustainable future. India is a country replete
with numerous exciting stories surrounding fishing and fisher communities. We propose to
conduct an in-depth analysis of selected place-based stories from Chilika Lagoon, Bay of
Bengal, India to develop an initial methodological framework that can help capture processes
of transformation involving fishing culture, society, economy and environment. Our focus
will be on examining how stories and oral narratives can be used as a powerful tool to
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understand transformations in the context of small-scale fishery systems. We will include
specific attention to examining transformation as it relates to community wellbeing (i.e.,
material, relational and subjective). This paper is based on archival work and qualitative field
research, particularly focusing on stories and oral narratives of the fishing communities in
Chilika Lagoon.

The way forwards for sustainable development of Ujung Kulon Waters, West Java –
Indonesia
Prayogi, Erwin, Diponegoro University, Indonesia, prayogi.erwin@gmail.com
Indah Susilowati, Diponegoro University, indah.susilowati@undip.ac.id
Mukson Mukson, Diponegoro University, mukson.fapetundip@gmail.com
Adenanthera L. Dewa, Diponegoro University, epc.idn@gmail.com
Abstract
Krakatau is one of wild volcano which was erupted in 1800’s, lies in Sunda strait (between
Sumatra and Java Islands) nearby Ujung Kulon waters. In local language “ujung” means
corner or edge, and “Kulon” means West, thereafter “Ujung Kulon” means a place in the
edge of the west of Java Island. The National Parks of Ujung Kulon composed by 33 smallislands. The nucleous zone of National Park covered 22,235.93 Hectare, which is consists of
terrestrial (20,778.72 Ha) whereas 17,517.55 Ha of inland and 3,261.17 Ha is Honje
mountain. Further, the most famous of Ujung Kulon parks is Rhinoceros Sondaicus. The
zone for marine park is about 906.27 Ha in peninsula of Ujung Kulon. The national parks
consist of marine and inland and for each one has a protected area. Those parks are utilised
as fisheries resource, recreational, resorts, natural laboratory, etc. These parks are under the
management of Board of Taman Nasional Ujung Kulon. While the fisheries resource of
Ujung Kulon and its surrounding area is managed by under the West Java Government. The
problem seek in this study is to analyze the non-compliance behaviour among the fisheries
users. The choice theory was applied in this study to answer how to balance the consideration
between economic motives versus ecology or environment motives are taken placed. Several
exploitation of fisheries resource and its ecosystems are found in Ujung Kulon. Improper
management of waters and land-used for property of privatisation. It is indeed need to set up
the strategy for sustainable resource management. The most suitable approach for marine and
inland is by Co-Management among the stakeholders to achieve the certain target, namely:
sustainable development.

Bringing small-scale tuna fisheries to the table for international policy reform
Purves, Martin, Southeast Asia Director, International Pole & Line Foundation, Indonesia,
martin.purves@ipnlf.org
Abstract
One-by-one (pole-and-line, handline and troll) fishing techniques for tuna are characterized
as being small-scale, selective and sustainable and provide more than 10 percent of the global
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tuna supply. One-by-one tuna fishing is practiced by coastal communities throughout the
world and is firmly rooted in local communities, traditions and values. Despite their
importance, many such fishing communities continue to be marginalized, and their
contribution to local and national economies, food security, nutrition, sustainable
development is threatened. In many cases, the fisheries lack the resources to represent their
interests at the national, regional, or international level. This is particularly problematic for
tuna fisheries, as these populations are highly migratory and managed by the Regional
Fisheries Management Organizations (RFMOs). In recent decades, industrial tuna operations
have driven up catches and many tuna species are now overexploited. Instead of decreasing
fishing pressure, industrial operators look to avoid management, or place the conservation
burden on the longstanding artisanal and coastal fisheries, regardless of equity, livelihoods,
or food security impacts. This happens when the small-scale fisheries (SSF) lack a voice or
strong champions at the RFMOs. While the rights and interests of one-by-one tuna fisheries
are recognized in international treaty texts, the fishing communities often do not have the
capacity, influence, and resources to ensure these issues remain in the forefront of decision
makers' minds. This is at a time when the global community has committed to the UN
Sustainable Development Goals and the vision of eradicating poverty and deprivation,
growing economies, protecting the environment, advancing peace and promoting good
governance. Furthermore, market demand for sustainable seafood continues to grow and we
are reaching a new frontier in seafood sustainability that is more holistic, incorporating social
and economic dimensions, alongside the environmental dimension. Commitments from
commercial company leaders who recognise the role sourcing plays in their brand reputation,
combined with growing consumer awareness and NGO pressure for responsible purchasing,
has led to on-going momentum in support of one-by-one caught tuna. Faced with factors such
as increased pressure of tuna stocks, technological advances and high market standards, SSF
need capacity strengthening and assistance in strategic engagement. This paper will examine
the approach being taken by the International Pole &; Line Foundation (IPNLF) and its
partners to enable direct engagement between small-scale fishers with policy makers and
deliver policy outcomes that protect and promote the rights of these fishing communities on
the international level. It will detail the tactics used to drive greater governance over the
shared tuna resources in a way that considers the wider social context in which they occur.
These activities will be considered in the context of building on global momentum behind
the Sustainable Development Goals.
Weakly defined MPAs make space for small-scale fishers to pursue own interests
Quintana, Anastasia, Duke University, USA, acq@duke.edu
Xavier Basurto, Duke University, USA, xavier.basurto@duke.edu
Lisa Campbell, Duke University, USA lisa.m.campbell@duke.edu
Grant Murray, Duke University, USA, grant.murray@duke.edu
Abstract
Protected areas for the purpose of recuperating fisheries are controversial in whether or not
they represent conservation. At the international level, the line between conservation and
fisheries management is increasingly demarcated, for example in a 2017 paper by Dan
Laffoley arguing that fisheries protected areas do not count towards global conservation
targets. Yet small-scale fisheries resist, blur, and transform this line because conservation
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and fisheries outcomes are often intertwined. In this paper we examine how a novel and
experimental type of marine protected area designed to sustain small-scale fisheries, called
“Fishing Refugia,” challenges the divide between conservation and fisheries management.
This paper is based on three months of ethnographic fieldwork in Baja California Sur,
Mexico, where the first-ever network of Fishing Refugia was established in 2012. These
Fishing Refugia were designed by small-scale fishers, legalized by the national ministry of
fishing, and facilitated by a local environmental non-governmental organization (NGO).
Whether the goal of the Fishing Refugia is conservation, fisheries management, or something
altogether different (for example increased international visibility) depends on whether you
ask fisheries officials, NGO staff, or local fishers. We argue that it is the weakly defined
quality of the Fishing Refugia that has allowed these very different actors to agree to
implementation. In addition, this plastic definition has made space for previously
marginalized actors such as a women’s cooperative to pursue their own interests. We discuss
the implications of weakly defined policy objects for small-scale fisheries and the livelihoods
of local people.

Fisher engagements with transition in a small-scale inland fishery: Long-term
structural change, fisher agency, and wellbeing in Parbatipur Sub-district,
Bangladesh
Rahman, Md. Mahfuzar, University of Manitoba, Canada, rahman15@myumanitoba.ca
Johnson, Derek, Associate Professor, University of Manitoba,
derek.johnson@umanitoba.ca
Abstract
Over the last five decades, the inland fishery in Bangladesh has gone through massive and
multidimensional structural changes through the direct intervention of the state. The reasons
for this transition are diverse, and the effects of this transition are experienced differently by
different people and groups. Major effects of these structural changes to fisheries are; a
significant reduction of the length of the fishing period, gradual exclusion of generational
Hindu fishers and complete exclusion of women from capture fisheries, and the development
of aquaculture at the expense of capture fisheries. Although these changes have also created
many other alternative opportunities for fishers, in general, most of the direct benefits of
these changes have been captured by the elite. Fishers creatively responded to these changes
and have found multiple ways to reduce the shocks, insecurity, and the negative impact of
these changes, and instead increase income and wellbeing. The overall impacts of these
structural changes on fishers’ wellbeing present a complex scenario. There is a noteworthy
decline identified in their social and relational wellbeing, but simultaneously a notable
improvement identified in material and other areas of social wellbeing. A remarkable
improvement identified in fishers’ overall wellbeing even after the significant decline in
capture fisheries, which is surprising. The development of aquaculture significantly
contributed to increase in fishers’ wellbeing, but the sustainability of the capture fisheries
along with aquaculture can create more opportunities and contributed more in the wellbeing
of fishers and the greater community.
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Improving stock assessment and management advice for data-poor small-scale
fisheries through participatory monitoring
Ramírez, John Gabriel, Institute of Marine Sciences CSIC-ICM, Spain; Fundación
Ecosfera, Colombia, johngabrielrt@gmail.com
Jordi Lleonart Institute of Marine Sciences, lleonart@icm.csic.es
Marta Coll Institute of Marine Sciences, mcoll@icm.csic.es
Francisco Reyes Fundación Ecosfera, franciscojose_reyes@yahoo.com.ar
Gina Puentes Fundación Ecosfera, ginampuentes@gmail.com
Abstract
Undetected but underlying biases in model parameterization strongly reduce the reliability
and value of assessments of data-poor fisheries. We explore the effects of missing and
misunderstood data on single-species stock assessments used to provide management advice.
From 2006 to 2014, the Colombian government monitored landings of small-scale fisheries.
During the same period, communities implemented a participatory monitoring program in
the Central Guajira region. We found that the two data sources gave different results for the
population status of the highest-valued fish, lane snapper (Lutjanus synagris), and the largestlanded species, white grunt (Haemulon plumierii). Recordings of landing points by the
government monitoring program led to year-to-year underestimations and therefore
misconceptions regarding population status and fishery trends. Overexploited and
underexploited population statuses were seen to arise from the same fishing pressure as a
result of the interplay between natural mortality and erroneous estimates of fishing mortality.
The tested von Bertalanffy growth parameters affected the exploitation level, but not the
population status, of the species. When data from the participatory monitoring program were
incorporated, higher landings and a more severe overfishing trend emerged for both species.
The management scenarios simulated using the best verified data available provided
reasonable advice for recovering the lane snapper and white grunt populations. Furthermore,
simulation of management measures sustained the employment and incomes of fishers. Our
findings indicate that participatory monitoring should be incorporated into the assessment
and management of data-poor resources.

Social, economic, demographic, biological aspects of the artisanal fisheries in
Champoton, Mexico: Elements towards transdisciplinarity
Ramos Miranda, Julia, Instituto EPOMEX-Universidad Autonoma de Campeche, Mexico,
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Domingo Flores Hernández, Instituto EPOMEX-Universidad Autonoma de Campeche,
doflores@uacam.mx
Silvia Salas Màrquez, CINVESTAV-Mérida, ssalas@cinvestav.mx
Vanessa Aatorre Ramìrez, Instituto EPOMEX-Universidad Autónoma de Campeche,
vanessaalatorre@gmail.com
Miguel A. Cabrera Vàzquez, CINVESTAV Mèrida, miguel.cabrera@cinvestav.mx
Francisco Gómez Criollo, Instituto EPOMEX, fcocriollo@hotmail.com
Misael Sosa Ávila, Instituto EPOMEX, al041721@uacam.mx
Crístina Calderón Gerónimo, Instituto EPOMEX, cris_calderon87@hotmail.com
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Abstract
Fisheries around the world and especially artisanal fisheries contribute significantly to human
nutrition and social and economic progress. In Campeche, Mexico there are 7 428 people
registered in this activity (CONAPESCA), although in 2013 the State Fisheries Secretariat
indicates more than 12,000 people. In 2015, 3836 artisanal boats were registered, of which
almost 550 are based in Champoton port. One of the seven artisanal fishing ports of
Campeche. This port is highlighted for its great fishing activity. This study focused on
characterizing artisanal fishing in this port (fisher number, fishing strategies, fish production,
fishing gears, profits), in order to provide elements for fisheries management in the
Campeche State. Champoton in 2015 contributed with 12,720 tons of fish production
corresponding to 59 resources among fish, crustaceans, mollusks and elasmobranchs, with a
value of $ 142, 879 millions of pesos. There are differences in fishing activity such as the
"lanceo" and the "lisereo" with different fishing gears and boats’ technology, which make
the difference in economic profits for the fisherman. In this port there are 207 registered
fisher organizations that carry out services, processing, transport and marketing; these
aspects represent a high social, economic, political and cultural importance. The
characterization of these fisheries will support elements to improve their management in
Campeche. Another necessary point is to take into account fishers, businessmen, and fisheries
administrators for planning, diagnostic and fisheries decision making.

Commitments that transform: The establishment and renewal process of the first
Fisheries Refugia network in Mexico
Rodriguez-Van Dyck, Salvador, Sociedad de Historia Natural Niparajá, A.C., Mexico,
vandyck@niparaja.org
Weaver Amy Hudson, Sociedad de Historia Natural Niparajá, ahweaver@niparaja.org
Marrón-Espitia, Jose Manuel, Sociedad de Historia Natural Niparajá, jmarron@niparaja.org
Vázquez-Arce, Melisa M., Sociedad de Historia Natural Niparajá, mvazquez@niparaja.org
Abstract
A Fishing Refugia Network was officially established in 2012 in the marine-coastal Corridor
San Cosme-Punta Coyote in Baja California Sur, Mexico. Among the criteria that local
fishers used to design and select areas for the refugias, was the commitment to respect the
zones once they were established. In organizational culture, commitments are considered as
an essential element of management. In fisheries management is not otherwise. After five
years, fishers and coastal communities have observed the positive effects of the fishing
refugia network particularly with the increase of biomass and size of the commercial species.
A proposal to continue the protection of the critical zones was signed by 80% of the resident
fishers. On November 15th, 2017, the Secretariat of Agriculture, Livestock, Rural
Development, Fisheries and Food (SAGARPA), renewed the network for five more years.
The establishment of the refugia taught us some lessons that were taken into account during
the renewal phase. For example, a community realized that a new and high-level commitment
should be made to change the status quo of their resources. Other communities decided to
keep the area of their refugia as they were. Reinforcing commitments are comfortable,
however, commitments that transform are anything but easy. This paper summarizes
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information about the key elements of the processes that make possible the creation of the
refugia network. We also identified how personal and group commitments were able to
transform the results and how they strengthened the use of this fishery management tool for
the first time in Mexico.

The big data transforming small-scale fisheries: The state of Information and
communication technologies in the Asia-Pacific region
Roscher, Matthew, WorldFish, Malaysia, mbroscher@gmail.com
Alexander Tilley, WorldFish, a.tilley@cgiar.org
Philippa Cohen, WorldFish, JCU, p.cohen@cgiar.org
Abstract
Over the past decade, advances in information and communications technologies (ICTs) have
transformed our ability to collect fisheries data on landings, effort and behaviour. These
advances are now providing unprecedented insights into biological, ecological and socioeconomic aspects of fisheries, as well as enhancing value chains and compliance through
increased traceability. ICTs are revolutionizing the scope and scale of small-scale fisheries
monitoring and management, allowing for much greater resolution on their global importance
to livelihoods and nutrition. ICTs can encourage networking and knowledge-sharing,
decrease marginalization through strengthened communication, and increase access to the
governance process and political agency. ICT usage, however, has evolved in an unstructured
way through a combination of market forces, the ingenuity of civil society and varyingly
favourable government frameworks, and as in other disciplines, the explosion of data volume
and variety has created new challenges and opportunities for information management,
integration, and analysis. Given the enormous potential of ICTs, we conduct a systematic
review of ICT successes and failures, the latest tools and their use in capture fisheries, and
through consultation with key informants, we provide a guiding framework for governments
and fisheries stakeholders in their consideration and development of ICTs. The next advance
in ICTs in small-scale fisheries will be the development of a global collaborative effort to
facilitate infrastructure development, data sharing and management over scales not
previously possible.

Collaborative Fisheries research approach: Small-scale fisheries case study for mahi
mahi and jumbo squid in Peru
Rovegno, Nicolas, WWF, Peru, nicolas.rovegno@wwfperu.org
Evelyn Luna Victoria, WWF-Peru, evelyn.lunavictoria@wwfperu.org
Renato Gozzer, Redes-Sostenibilidad Pesquera, rgozzer@redes.pe
Jorge Grillo, Redes-Sostenibilidad Pesquera, jgrillo@redes.pe
Alonso del Solar, Redes-Sostenibilidad Pesquera, adelsolar@redes.pe
Abstract
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Small-scale fisheries have an important role in Peru, supporting livelihoods of over 40
thousand fishermen along several coastal communities, sourcing for fish for local
consumption which is the highest among Latin America and for exports which represent over
500 million dollars in revenue for the country. Despite their importance SSF have grown
under supervised and in an unorganized manner, which has led to a lack of management
capacity and a deficient state of governance. In the recent years, the government has turned
their looks at SSF fisheries and realized their importance, given that mahi mahi and jumbo
squid fisheries represent around 400 million dollars in exports and are solely fished by SSF.
In that regard, the government is fostering an associative pilot plan for SSF through fishing
cooperatives in which they promote the inclusion of SSF along the value chain while
improving fisheries traceability. On the other hand, the government has been characterized
for seeking SSF improvements but through a top-down approach, and having sporadic and
small involvement capacities. Reviewing work done by non-governmental organizations, the
success of their efforts relies on the close relationship they have developed with artisanal
fishermen from certain coastal communities and in the constancy of their work. These trustbased relationships with fishermen aid in aligning conservation goals with their own goals.
Horizontal approaches have been important for improved communications with SSF and
achieving multiple goals. WWF has been involved for over 5 years with fishermen from La
Islilla and La Tortuga cove, which target seasonally mahi mahi and jumbo squid. Permanent
presence in both communities have allowed for strong bonds to be formed. Long-lasting
projects have empowered fishermen providing them with information on their fishing activity
and highlighting their knowledge so that they can engage with other fishermen, businessmen
and government officials. Both communities have decided to take part in the government’s
associative pilot plan and WWF has supported them with their organizational strengthening
which has resulted in them having a strategic plan and roadmap. Additionally, traceability
requirements are in place, for which a mobile app has being prepared for them to register
their catches and tested with community members with success. Likewise, community goals
have been supported and aligned with conservation goals, in projects which have been
prepared and presented seeking for funding. Mixing different approaches from multiple
points of view have allowed for a holistic view during interventions. Having a permanent
communication with fishermen and balancing technical work has been important to reach a
balance. This has enabled our work with both communities to have strong relationships which
have fostered collaborations from fishermen when required. They have been highly involved
with the projects which have had a horizontal approach. Key results include obtaining a
functional mobile app to register catches, preparing a strategic plan and long-term goals for
both fishing cooperatives and creating strong bonds with them which aid in this and other
conservation projects.

Broken dreams: A study of marine small-scale fishing communities requesting
regulation, while the Colombian Fishery Administration disregards them
Saavedra-Díaz, Lina M., Associate Professor, Department of Biology, University of
Magdalena, Santa Marta, Colombia, lsaavedra@unimagdalena.edu.co
Andrew A. Rosenberg, Center for Science & Democracy, Union of Concerned Scientists,
USA, arosenberg@ucsusa.org
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Abstract
Small-scale fishing communities in Colombia have implemented informal rules to manage
fishing activity in their territories. Some of the community initiatives have been accepted by
the majority of fishermen, while other rules have not had even minimal acceptance and have
failed. Nonetheless, the fact that some communities have established rules resulting from
their own deliberations suggests that widespread community-based fisheries management
may be possible. Although all fishermen (through hearings) brought up internal weaknesses
in these initiatives, most communities believed that community management was possible,
if they worked hand in hand with government. In interviews for this study 51% of fishermen
considered it urgent that the government establish regulations if they are to confront the
majority of conflicts in the fishing sector. There is a great variety of factors involved in
implementing these initiatives, which make it very difficult for these communities to
implement agreed rules by themselves, without the collaboration of the Fishery Authority
(FA). These results come from fieldwork conducted in the coastal states of Colombia, in nine
fishing communities (one traditional community per ecoregion), during the first stage of a
participatory research project (2008 – 2012). Between 2014 and 2016, the participatory
research team initiated, in alliance with the FA, a second stage of the project, in order to find
out what regulations each community was willing to implement in their territories. However,
trust built during the participatory research projects has been lost and the dream of
implementing rules selected by the fishermen. Building transparent formal fishery
governance for first time in Colombia, is still waiting to become a reality.

Aligning the sustainable development goals to the small-scale fisheries guidelines: a
case for EU fisheries governance
Said, Alicia, Memorial University of Newfoundland, Canada
alicia.said@mun.ca, alicia.said87@gmail.com
Abstract
Since the launch of the Sustainable Development Goals (SDGs) in 2015, several countries,
funding organizations, environmental groups and research communities have pledged
support and made commitment to help achieve these goals. SDG14: Life Below Water, for
instance, has been embraced as the global goal for conservation and sustainable uses of the
oceans, seas and marine resources. Despite being the largest sector utilizing the oceans and
a significant contributor to food security, poverty alleviation and employment, small-scale
fisheries are mentioned only in one target (14b), related to access to marine resources and
markets. The under-rating of small-scale fisheries in the SDG14, as well as in the overall
SDGs, points to a major disconnect between development policies that aim at particular
sectors and the need for integrative and holistic approach for environmental sustainability. In
the context of small-scale fisheries, efforts to rectify this would begin with aligning SDGs
with the Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries (SSF
Guidelines), adopted in 2014 by member states of the Food and Agriculture Organization of
the United Nations. Using European small-scale fisheries as illustrations, we argue that such
an alignment can help facilitate the implementation of these global instruments in ways that
not only optimize human and financial resources required but also result in concerted and
sustained efforts for the sustainability of fisheries worldwide.
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Transforming the small-scale fisheries markets in Malta: Bringing underutilized
species to the forefront
Said, Alicia, Memorial University of Newfoundland, Canada
alicia.said@mun.ca, alicia.said87@gmail.com
Abstract
Transformation of markets through innovation are fundamental for the economic,
environmental and social sustainability of small-scale fisheries, especially given the
challenges that fishing communities undergo due to effects of the global market on the local
fishing economies. By drawing on a recently enacted culinary initiative in Malta, this article
demonstrates how market innovation can be based on the promotion of underutilized species
that are not popular amongst consumers and not sought in local restaurants. By bringing
underutilized species to the forefront and enhancing their demand at the local market level,
small-scale fishers can benefit from better prices of their fish. This article describes the
different schemes that are in place by the Mediterranean Culinary Academy to promote and
educate locals and tourists about underutilized small-scale fisheries catches including courses
on different types of seasonally available fish, and skills on how to choose and cook such
fish. From its one-day and hobby courses to its professional training for chefs, the academy
provides every participant with a wealth of information and skills on how to make delicious,
fresh food in the most sustainable manner possible. This initiative, which is based on fish
supplied directly by the local fishing communities, seeks to heighten the demand for
underutilized species, and simultaneously strengthen the link between fishers and consumers
through the concept of direct sales. Moreover, by reducing the reliance on overexploited
species, this transformative vision engenders a sense of ecological awareness towards the
sustainability of fisheries, and sustains the socio-cultural traits of the local and traditional
cuisine.

Building on the tradition: The development of the community-based management of
clam fishery in Tōgō lake, Japan

Sakita, Seishiro, Department of Geography, Graduate School of Environmental Studies,
Nagoya University, Japan, sakita.seishiro@j.mbox.nagoya-u.ac.jp
Abstract
Small-scale fisheries management in Japan is considered to be one of the most successful
community-based management system. Local communities have long managed their own
fishing activities based on their conventional rules and official fishery rights. However, due
to the various changes in fisheries situations for several decades, contemporary management
practices in some local areas are no longer accordant with the aforementioned consideration.
This study demonstrates the management system of Japanese basket clam (Corbicula
japonica) fishery in Tōgō lake, as a case of the recent dynamics of local small-scale fisheries
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in Japan. Tōgō lake is a brackish lake which has an area of 4.05 km2 with a mean depth of 2
m approximately. Until 1970's, clams in the Tōgō lake have been collected for local
subsistence and were distributed within a very limited area as they had less economic value.
Clams fishery in the lake rapidly expanded in 1980's induced by external market. In response
to the commercialization, fishermen started building a management system of clam fishery.
It was based on their traditional rules and was directed by the local fishery cooperative, which
was typical of Japanese small-scale fisheries management. At the same time, however, they
were split into some marketing groups as they failed to agree to employ collective sale
system. Consequently, current management system of clam fishery is supported by
fisherman's unanimous cooperation while small groups are operating the clam sale
competitively. Commercialization also brought about biophysical monitoring by research
institute and about intensive cooperation with government agencies.

Whose vulnerability, how viability? A participatory diagnostic approach for
sustainable small-scale fisheries
Saldaña, Alicia, Memorial University of Newfoundland, Canada, asaldanamill@mun.ca
Ratana Chuenpagdee, Department of Geography, Memorial University of Newfoundland,
St. John’s, NL, Canada, ratanac@mun.ca
Silvia Salas, Centro de Investigación y de Estudios Avanzados del IPN Unidad Mérida,
Yucatán, México, ssalas@cinvestav.mx
Abstract
Small-scale fishing people face a variety of threats and challenges that make them vulnerable
and affect their ability to have viable livelihoods. Efforts to address these concerns often
come from outside of the community, based on lessons and experiences in other locations.
We argue that many of these pre-determined methods make implicit assumptions about the
nature of impacts and threats being experienced, which may not reflect well what and how
the communities feel. Considering that local communities need to be part of any effort to
promote sustainability, we propose that the meaning and sources of vulnerability as well as
the opportunities for enhancing viability be understood from their perspective. In this paper,
we present the ‘participatory diagnostic’ approach as a tool to help elicit fishers’
interpretation of the biophysical, social, economic, institutional, and technological conditions
that constrain their viability or that need to be overcome in reducing vulnerability. We report
the results of the empirical application of the approach to a fishing community in Sisal, on
the Yucatan coast of Mexico, using individual surveys and workshops as elicitation tools,
and conclude with the discussion about lessons learned and ways forward.
Keywords: Viability, vulnerability, participatory diagnostic, small-scale fisheries,
governance
Introduction
Small-scale fishing is a key livelihood strategy for many millions of households living near
coastal and inland waters, particularly in developing countries (Berkes et al. 2001; Béné
2009; Chuenpagdee 2011). According to the Food and Agriculture Organization of the
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United Nations (FAO), 97% of the world’s fishers and fish workers live in developing
countries and over 90% of 120 million employed in commercial capture fisheries, work in
small-scale fisheries (FAO 2015). However, small-scale fishing people are also exposed to
many sociocultural, economic, political, and environmental threats and challenges affecting
their vulnerability (Allison et al. 2009; Béné 2009). Among those challenges are limited
resource availability, overfishing, overcapacity, poor governance. Others issues operate at
much larger scale such as climate phenomena, competition with industrial fisheries,
globalized markets, transforming land initiatives, and marginalization (Andrew et al. 2007;
Chuenpagdee 2011; Schuhbauer and Sumaila 2016). In this regard, for small-scale fisheries
to deliver their full benefits to society, it is critical to find paths to move from vulnerability
to viability and address those concerns from multiple perspectives, individually and at the
fishery system as a whole.
According to Schuhbauer and Sumaila (2016), small-scale fisheries are considered viable
when nonnegative net benefits to society from fishing are maintained; these include
livelihoods, employment, fish consumption per capita, the degree of economic dependence,
and fair distribution of benefits, among others (Pollnac and Poggie 2008; Hospital and
Beavers 2012). But for small-scale fisheries to be viable, they also need to be less vulnerable.
In terms of secure livelihoods, vulnerability is an a priori condition of a system and refers to
its susceptibility to changes from a combination of socioeconomic factors and environmental
stresses, where stress refers to unexpected changes and disruption to livelihoods (Chambers
1997; Adger 1999). This implies that viability and vulnerability cannot be seen as separate
entities and that an independent evaluation of each could lead to missing important
information about the system.
Many viability and vulnerability assessments rely on large-scale and top-down studies using
a predetermined set of indicators that make implicit assumptions about the nature of impacts
and threats being experienced (Schwarz et al. 2011). Yet, viability and vulnerability are
strongly shaped by local contexts and best known by local community members who have
experienced recurrent stressors over many decades (Adger 2006; Nielsen and Reenberg
2010). Furthermore, there is a claim for the use of methods that ground theoretical work for
understanding the complexities of local experiences of multiple exposures (Turner et al.
2003). Participatory tools and processes can be useful for these purposes given that their
implementation can elicit people’s interpretations of their socio-economic, biophysical and,
institutional sources of viability and vulnerability at household and community levels.
Therefore, the principal argument of this study is that bottom-up approaches employed to
understand viability and vulnerability might reveal different results than pre-determined
methods which aim to assess these properties.
The purpose of this research is to develop a ‘participatory diagnostic’ approach for capturing
the meaning and sources of vulnerability as well as opportunities for enhancing viability of
small-scale fishing people considering their natural, social, economic, institutional, and
technological environments. The foundation for the study is the interactive governance
theory and the governability concept, which provides both a theoretical perspective and
analytical lens to examine factors that contribute to viability and vulnerability in small-scale
fisheries.
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Methods
Area of study
Sisal is a fishing community located in the northeast portion of the Yucatan Peninsula,
Mexico (Fig. 1). Its official population is 1,837 inhabitants, 6% of the Hunucma
municipality’s total population (INEGI 2014). Fishing is the major socioeconomic activity
in Sisal, contributing with 20% of the total fishing production in the Yucatan state, following
by the tourism, hunting, wage labor, and agriculture to a lesser extent. Small-scale fisheries
in Sisal is of great importance. In 2017, nearly 3,000 tonnes were landed, generating a total
of US$7.7 million in revenues. It also represents an important source of employment and
income for people involved in harvest and post-harvest activities.

Figure 1. Geographical location of Sisal fishing community in the Yucatan state, Mexico.
Data collection
This research relied on both qualitative and quantitative evidence, using a mixed methods
approach. For this, in-person questionnaires surveys, focus group, participant observation,
and informal interviews with key informants were employed as sources of information.
The actual participatory diagnosis process considered two phases: a) Self-diagnostic and b)
prioritization and crafting of solutions (Fig. 2). The first phase focused on self-diagnosis
conducted through in-person 43-point questionnaire surveys containing quantitative and
qualitative open-ended questions related to 1) Demographic characteristics, 2) Fishing
practices, 3) Connection to fishing livelihoods, 4) Viability and vulnerability for small-scale
fishers, and 5) Viability and vulnerability at community level. This tool was applied to a total
of 136 participants engaged in harvest and postharvest activities, among captains, crew
members, and processors with the aim of populating the list of factors considering five
aspects: natural, social, economic, institutional, and technological.
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Figure 2. Schematic representation of the research design that was used to capture viability
and vulnerability in the study area.
The second phase involved a focus group discussions attended by 22 participants previously
interviewed during the first phase. This phase included both individual weighting of factors
and small group discussions about the factors that either positively or negatively impact
small-scale fisheries in Sisal as well as validate and corroborate data gathered on interviews.
The application and assessment encompassed the rating of the top 15 most mentioned
viability factors, based on their level of importance, ‘Very important', ‘Moderately important'
and ‘Less important'. An additional rating was done with the top 15 vulnerability factors,
from ‘Highly damaging', ‘Moderately damaging', to ‘Less damaging'. This exercise captured
participants' individual judgments about how important or damaging the factors were for the
small-scale fisheries in Sisal. Finally, the small group discussions enabled further
conversation about two viability and two vulnerability factors chosen by the participants.
Guiding questions were the base to discuss about the severity of threats and feasibility to
address problems that fishers face in their fishing community.
Results
Phase 1. Viability-Vulnerability –Self-diagnosis
Targeting the vulnerability issues, crew members, captains, and processors have
commonalities in the factors that make them vulnerable (Table 1). However, these groups
also have differences regarding the factors elicited. For example, captains were most worried
about financing issues, the possible variables that can impact their fishing equipment (e.g.,
bad quality of fuel) and the increasing immigration levels in the community. Furthermore,
the lack of access to markets was also perceived by captains as they said it is possible to get
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the higher price per catch if new buyers enter the fishing system. Crew members, on the other
hand, perceived themselves vulnerable to the lack of financial support from financiers (e.g.,
access to loans). Related to the postharvest activities, processors also have their sources of
vulnerability such as lack of product and storage facilities and weather-related concerns due
to its impact in their business. Whereas regarding viability, factors as a high catch or good
income were highly mentioned by people across the three groups of participants (Table 2).
They also noticed and expressed the different ecosystems that surround the fishing
community and their positive impact these ecosystems have in the economy. Specifically,
local fishers and foreign captains who have been living in Sisal for many years cited rocky
habitats near fishing grounds, species diversity, and having a wetland as positive factors that
enhance their viability, and where they have access to during crisis time. They also expressed
their sense of belonging and community attachment which add to their viability and showed
their activity essential regarding cultural heritage.
Phase 2. Prioritization and crafting of solutions
The assessment of the top 15 most mentioned factors at individual level during the focus
group discussions revealed important insights. Regarding vulnerability, the presence of red
tides was clarified by the fishing people as it is not considered as damaging as one might
think. They explained that during this biological event, fishing resources get close to the
fishing grounds. Therefore, fishers tend to obtain high profits, spend less fuel, and overcome
the bad fishing times after rides tides. In the viability chart, fishers argued that the
government support received during the grouper closed seasons is not very useful. Instead,
this financial support could be moved for the time of ‘bad climate conditions,' when fishers
have more needs given the natural restrictions over their fishing operations. The concluding
point made was the fact that financial support is not indispensable, so they can still overcome
crisis time and make a life out of fisheries. Another difference was stressed on the financial
support from permit holder/coop factor, evaluated through the range from ‘very important’
to ‘less important.' These differences were based on the level of reliance on permit
holder/coop to finance their fishing operations since some fishers in the community can be
more independent than others.
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Table 1. Vulnerability factors mentioned by both across the groups and at the individual level.
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Table 2. Viability factors mentioned by both across the groups and at the individual level.
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Community potential solutions in moving toward viability were among the outcomes from the
focus group discussions with fishers and processors. Building effective social organizations
and adaptive capacity at all scales were identified by the fishing people. Women involved in
the postharvest activities claimed the promotion of organizations which can improve their
conditions to access to better markets. Also, the development of capabilities among fishing
people in both harvest and postharvest components was referred to as adequate means of
improvement. Some of the possible solutions have been already implemented by fishers with
relative level of success. For example, ecotourism development projects and the introduction
of natural reefs in their fishing grounds which have provided higher or alternative income to
fishing people.
Discussion
The participatory diagnostic approach operationalized in Sisal revealed important insights
about what matters most to the fishing people. This approach allowed them to be engaged in
the entire process of participation. In Sisal, fishers have their viability issues and are also
threatened by problems that make them feel vulnerable. The way how the fisheries system is
structured allows the emergence of different sources of vulnerability that often impact
differently to fishers, according to their power position in the fish chain and assets ownership.
When retrieving and comparing the list of factors gathered with the participatory diagnostic
approach with the commonly used based on expert-driven approaches (Mills et al. 2011; Salas
et al. 2011; Taylor et al. 2014; Ünal and Franquesa 2010; Utete et al. 2018), it was found that
vulnerability and viability factors elicited by both approaches are similar in some aspects such
as natural, economic and institutional concerns. However, the participatory diagnostic
approach captured additional factors that enhance their viability. Specifically, factors related
to cultural heritage and community attachment. People involved in harvesting activities have a
strong attachment to their livelihoods since the majority of participants have never thought
about leaving fisheries.
Based on these results, the participatory diagnostic approach offers a different path to capture
vulnerability and viability issues from the fishing people perspectives. It provides additional
insights that can lead to better decision-making processes and governance interventions.
Therefore, this study invites policy-makers and practitioners to use different means when
attempting to address small-scale fishing people’s needs. To improve their general wellbeing,
any policy focus needs to be responsive to the variations of small-scale fisheries concerning
their diversity, complexity and dynamic (Chuenpagdee et al. 2008). Problems effectively
addressed will have implications for success in implementing governance reforms both
effectively and legitimately.
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Abstract
There is broad scientific evidence on the observed impacts of climate change on marine
systems, but less so about how these impacts affect small-scale fisheries and its adaptation and
transformation processes. To cover this gap, we need to better understand the components of a
social-ecological system (SES) that compromise these processes. A SES approach allows to
understand interactions between ecological and social dimensions at different scales and from
a complex and transdisciplinary perspective, which is much needed for small-scale fisheries
(SSF) adaptation to climate change. This paper goes a step further and compiles the available
scientific knowledge on adaptation and transformation in SSF facing climate change, and
evaluates to what extent existing studies have addressed the complexity of SES. To do this, we
conduct a systematic comparison of different approaches including social-ecological systems
theory and practice, vulnerability assessments, adaptive capacity, resilience and adaptation and
transformation actions in SSF. All the variables considered in theory and measured in different
case study applications are compared, contrasting their definitions, classifications, gaps,
mismatches and implications. A regional stakeholder analysis is also developed to test the
relevant variables for adaptation processes. As a result of the analysis, we find that studies on
adaptation processes need to consider the interactions between social and ecological
dimensions of SSF, as well as context settings and governance variables. We conclude with a
list of recommendations for measuring and better understanding of adaptation and
transformation of SSF that is relevant for future research, practitioners and participants of
decision-making processes.

The feminization of poverty as an impact of globalisation in west African SS. Case
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Sall, Aliou, Mundus Maris, Senegal, Aliou@mundusmaris.org
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Abstract
The artisanal fishing communities in West Africa are traditionally characterized by the
presence of women with real power and a certain social status compared to other rural women
(those dependent on agriculture or livestock for example). The social status they enjoy is due
and maintained by certain roles they used to play, essential for the functioning of fisheries both
upstream and downstream of fishing operations and other related activities within the SSF
themselves. Among the roles assigned to women in fisheries, we can cite in particular their
strong involvement in the pre-financing of the tides on the one hand and they used to be the
first links of the marketing chain. This indispensable presence of women who have largely
contributed to the perpetuity of this activity over time is all the more appreciable when we
know the reluctance of banking financial institutions to get involved in the financing of SSF.
In return and in favor of the latter, their role as holders of informal financial markets for smallscale fishing has been the basis of the entire process of social accumulation, whether in
monetary form or as a store of value. Despite the various development projects initiated by the
States of the sub-region in collaboration with their partners, none of them has been able to
satisfactorily meet the financing needs of the fishing communities. Most of the financial
resources used to keep the fishing units in operation come largely from the family patrimony,
which is very dependent on women’s contributions. If globalization is a concept (a reality too)
that refers to the expansion of markets, it is a phenomenon not new in the artisanal fisheries in
West Africa. However, for a little over a decade, under the combined effect of several factors,
the inability of public authorities to recognize the true value of the importance of small-scale
fishing, we are witnessing a process of de-regulation in the social organization of communities
whose first victims are these women. Among these factors, it is the new strategies developed
by the international seafood market that is the main vector that has led to some de-structuration
of fishing communities, progressively relegating women relegate women to the supporting
role. In many cases, we can say that they have passed the role of subject to simple actresses.
Indeed, the international market, through its intelligent adaptation to the informal sector has
managed to penetrate the fishing communities, with an increasingly will to control the Capital
(means of production) in SSF. The purpose of this contribution is to explain the process by
which women, losing the predominant place in the informal financial circuits and marketing,
are the main victims of the social crisis of the fishing communities under the effect of
globalization. Then, on the basis of illustrations, we will show how this loss of prerogative is
reflected on the social and economic levels, without forgetting their consequences on the
solidarity chains characteristic of fishing communities.
Investments in small-scale fishing communities: A transformation of coastal fishing
communities’ livelihoods?
Sallema Rose, Mtui, Poverty, Land and Agrarian Studies (PLAAS); University of Western
Cape – South Africa, nrsallema@yahoo.com
Isaacs Moenieba, University of Western Cape- South Africa
Onyango Paul, University of Dar es Salaam

Abstract
The discovery of gas in the Tanzanian southern region of Mtwara brought high expectations
for development, economic growth and hope for a bright future especially among the local
populations. However, this hope turned into a fear and led into a conflict when the government
decided to relocate these people to pave way for exploration. Why did such a fear arise? And
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what has been the outcome of it? This study examines this fear and on how communities
perceive their natural environment in the context of their political environment, economic
pressure, and government policy. The study discusses the effect of investment activities on
coastal fishing communities. It examines impacts of investment activities on smallscale fishing
community livelihoods based on indicators identified in Tanzania Development Vision (TDV)
2025 and National Five Year Development Plan (NFYDP) 2016/17–2020/21. Both qualitative
and quantitative methods comprising individual questionnaires, interviews were administered
to sampled community members, investors, Government officers from ministries, project and
programs officials. Quantitative data were analyzed using SPSS software version 21 and Ms
Excel software version 11. Findings indicate that apart from investment in Oil and gas,
Tourist/Guest Hotels, Cement manufacturing, Seaweed farming, Salt mining, Waste Facility
and Logistics, Port expansion, Fertilizer manufacturing and Conservation (Marine Park
(MBREMP)), there are other investment in the form of corporate social responsibilities (CSR)
and/or Social Investment (SI) which are meant to transform community livelihoods. Despite
these efforts, local communities are not convinced that their livelihoods have improved. To
them, investments have not brought tangible positive changes in their predominant rural
livelihoods.
Keywords: Small-scale fishing community livelihoods, Investment activities and impacts
Introduction
Investments in coastal and marine areas are increasingly growing (Remotti and Damvakeraki
2015). Promotion of blue growth industry is among the factors that have been associated with
this increase. Blue growth long-term strategy is to support sustainable growth in the marine
and maritime sectors by optimizing revenues from sustainable use of aquatic resources while
minimizing ecosystem degradation and enhancing economic, cultural and social benefits
(FAO, 2017). Investing in the area has been earmarked as a best practice to support and improve
most coastal fishing community’s livelihoods in developing countries. However, Barbesgaard
(2016) argues that, a good number of global policies conducive to Blue growth entail massive
shifts in control of and access to maritime and coastal resources that purportedly align the needs
of the poor with profit interests.
With the wave of growing investments in coastal /marine areas especially in protected areas,
the livelihoods of fishing communities especially small-scale fishers are threatened. Globally
for example, oil and gas activities ranging from seismic surveys, exploratory drilling, extraction
and pipeline construction involve a number environmental and socioeconomic impacts and
therefore affect to community livelihoods. Coastal communities depend solely on the value
chain fishery activities that involve fisheries-harvesting, processing and marketing, subsistence
farming, and service functions such as boat building, net making and other microbusinesses
(FAO, 2009). Hundreds of millions of rural coastal fishing communities in developing
countries are still poor with high levels of dependence and often associated with challenges of
nutrition and food insecurity (Isaacs and Hara 2015) and income (Jentoft et al., 2010). For
example, in Niger Delta, Gulf of Mexico and Ghana records indicate that, the relationship
between oil and gas companies and their host communities is not pleasant-sounding
(Viðarsson_et al. 2015).
In the Niger Delta, financial compensation created an inter- and intra-community
conflicts/crises whereby the natural resource endowments resulted in a curse – rather than a
blessing in the form of negative development outcomes including poor economic performance,
non-democracy and civil war. At contractual phase, activities that directly impact community
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livelihoods such as employment and those that indirectly intend to improve livelihood (health
care services, schools, road construction and allied services) are agreed to benefit people
though elsewhere it has been argued such agreements are never fulfilled (Boohene and Peprah
2011). Is this really true or it is a case of unfulfilled expectations? By assessing investments
and impacts they cause to communities, this paper discusses how communities can reach
decisions about the natural environment in the context of their political environment, economic
pressure, and government policy.
Theoretical lens
Livelihood approach
Livelihoods in general terms, connotes an expansive concern with the activities people engage
in, in order to survive (Neves and Du Toit, 2013), their ‘modes of making a living’ (O’Laughlin,
2004), ‘means of gaining a living’ (Chambers, 1995). Livelihoods analysis is “integrative,
locally-embedded, cross-sectoral and informed by deep engagement with the field and a
commitment to action” (Scoones, 2009). Through examining its more recent and critical classanalytic, political economy-informed revisions and linking the ‘livelihoods’ concept to notions
of social reproduction within Marxist accounts of the political economy of capitalism, some
strengths and weaknesses of the sustainable livelihood approach are explained (Scoones, 2009).
The debate was mainly on the lack of SLA’s engagement with processes of economic
globalization and attention to issues of power and politics. Hence the response by Scoones to
include the political economy questions on his sustainable livelihood framework. The
livelihoods approach is built around the dualism and evolutionary assumptions (O’Laughlin,
2004).
Attention is on assets of rural people, and how different patterns of asset holding (land, stock,
food stores, savings etc.) can make big differences to the ability of families to withstand shocks
(Swift, 1989); Are communities in Mtwara taken by surprise through investments? This set of
concerns also links to the concept of vulnerability; defined as a high degree of exposure to risk,
shocks and stress and proneness to food insecurity (Davies 1996). But central to the framework
is the analysis of the range of formal and informal organisational and institutional factors that
influence sustainable livelihood outcomes (Scoones 2009). The livelihood approach also
borrows ideas from an ecological literature concerned with the sustainability of ecosystems or
agro-ecological systems (Conway 1987). The concepts of resilience and sensitivity as
livelihood attributes also originate in this context (Bayliss-Smith 1991). It follows from these
ideas that the most robust livelihood system is one displaying high resilience and low
sensitivity; while the most vulnerable system displays low resilience and high sensitivity.
Therefore, livelihoods in small-scale fishing communities especially where investments have
been operating can be very different. For example, investments in Africa which concentrated
on land grabs have been increasing due to global increase in food and oil prices (Lambin and
Meyfroidt, 2011). The land grabbing was first conceived around 2008 after EU and individual
member states’ policies directly and indirectly started stimulating the agro-fuels development,
food production and financial capital growth (Benjaminsenet.al. 2011). It was during this time
that host governments were desperately in need of foreign direct investments and so they
welcomed most of the investment projects. While the control of land rush was established,
similar ‘power-grabs’ in relation to aquatic resources were through coastal grab (Barbesgaard
2016).
This power grab coincided with wide array of actors who were interested and engaged in
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maritime and coastal policies and in the process, new types of alliances converging around
specific ideas about how maritime and coastal resources should be organized (to whose benefit,
on which terms and to what end?) were formed. At the same time, actors with seemingly
unaligned interests discussed on how to “Invest in the Blue/Green Economy”. Blue growth has
many names (Barbesgaard 2016) and is preferred instead of “Blue Economy”, to emphasize
the need for growth, because “green economy” concept, in particular its early emphasis was on
conservation and environmental protection at the cost of economic growth and social
development. Blue growth strategies were then developed based on general principles of
FAO’s Blue Growth Initiative (FAO, 2017). The concept has been developed during recent
years as an emerging paradigm for the sustainable management of natural marine and
freshwater resources (Remotti and Damvakeraki, 2015) which strives to improve community
livelihoods (FAO, 2017). While the above definition sets the stage for the current research, it
is also important to assess blue growth’s primary objectives in todays’ investments.
Research methodology
Study site
The study was undertaken in the Mnazi Bay Ruvuma Estuary Marine Park (MBREMP) area
which is located in Mtwara Rural District in Mtwara Region in Southern Tanzania (Figure 1).

Figure 1. Study site indicating investments and community settlements.
Source: Mtui Sallema R. 2018
Research methods
The data collected traversed one discipline i.e. “The study employed an interdisciplinary
approach” to collect and analyze data on investments and effects on livelihoods that addressed
the key research questions. Broad-based methods (qualitative, quantitative as well as reflexive)
were administered to Individuals and field work data collection. In addition, literature review
was carried out. The research methods are discussed below:
Individual questionnaire survey
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A questionnaire survey for investments activities was administered to individuals from all
investments in the study area which included Oil and gas investors, Waste Facility and
Logistics, Tanzania Ports Authority, Guest/tourist hotels, Tanzania Port Authority (TPA),
Tanzania Petroleum Development and Corporation (TPDC), Mnazi Bay Ruvuma Estuary
Marine Park (MBREMP), Salt miners, Fertilizer Company, Cement Industry and Seaweed
farmers. It is important to note that, all Investments were involved since their numbers were
few. Since the study area had about 50 village communities, the questionnaire survey was
administered to about 10 representative village communities which is 20% of the sample size
and from each representative village, three (3) people were employed for the interview. The
spine of the research work started with District and Village courtesy calls, a process which
facilitated the identification of individuals to be interviewed.
The data was analyzed and against a benchmark of livelihood indicators contained in the
Tanzania Development Vision (TDV) 2025 and National Five Year Development Plan
(NFYDP) 2016/17–2020/21. The indicators in the vision are:- Food self-sufficiency and food
security, Universal primary education, Gender equality and women empowerment, Access to
quality primary health care, Access to quality reproductive health services, Reduction in infant
and maternal mortality rates, Universal access to safe water, Increased life expectancy and
Absence of abject poverty. Access to safe water (in rural areas 85% and 95% Regional centres
by 2020) and access to health centres (travelling long distance should be reduced to 25% by
2020/21 from 36% in 2014/15).
Data analysis
Data from various databases and previous studies in the study area were analyzed along with
data collected from questionnaire surveys. Both Qualitative and Quantitative data obtained for
this research were descriptively summarized using frequencies, means and standard deviations
by SPSS software package version 21 (SPSS Inc., Chicago, IL). Associated charts and graphs
were done using Microsoft excel software package version 11 (Microsoft, WA, NSA; 2010).
Overall investment activities analyzed within the studied area analyzed by Chi-squared while
overall livelihood activities analyzed by paired sampled test. Normality distribution of access
to safe clean water and health centres tested by Shapiro-Wilk test at P < 0.05 and 95%
Confidence intervals.
Results
Investment Activities and Total Investment Costs
Investments activities that support community livelihoods are indicated in Fig. 2. Survey
results indicate that, apart from main investment activities in the study areas, there are other
activities (corporate social responsibilities and/or social investments (CSRs and SI) which
support community livelihoods. While some of the activities evaluated are highly involved by
the investments than the others (Figure 2), no significant differences observed in overall
investment activities at population level (P < 0.05) and CI = 95% (Table 1). All activities
conducted were significantly lower (P < 0.0001), contrary to higher invested budget (Higher
investment capitals within the area – Table 2) and scale at which the investments were
implemented. Only two evaluated activities (employment and awareness) (20%) are being
conducted by almost (50%) of the investments while involvement in the other activities being
below (50%). Analysis shows no significant evidence that the investments have greater impact
on activities that support community livelihoods.
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Figure 2. Investment Activities

Table 1: Investment activities and statistical results
Activities

Total
63)

Awareness,
education

training, 13 (20.63)

P - Value

-23.67 to -23.24

0.000***

-23.63 to -23.20

0.000***

-24.05 to -23.87

0.000***

-23.99 to -23.67

0.000***

Support to infrastructure 2 (3.17)
(village roads, Port)

-24.04 to 23.80

0.000***

Construction/renovated
(buildings, football pitch)

-23.80 to 23.37

0.000***

Donation of cash, food and 6 (9.52)
building materials

-23.94 to -23.56

0.000***

Support on health services

4 (6.35)

-23.99 to -23.67

0.000***

Economic empowerment to 3 (4.76)
youth

-24.02 to -23.73

0.000***

Support
to
equipment/sport

-23.94 to -23.56

0.000***

Employment to community
Involved in
monitoring

14 (22.22)

participatory 1 (1.59)

Supported water projects

Investments

(N= 95% CI

4 (6.35)

10 (15.87)

school 6 (9.52)

Figures in parentheses are %ages and those out of parentheses are frequencies ***Significant at P < 0.0001

Table 2. Total Investment Costs
SN

Investments

Total investment costs (mil. US$)

1

Oil and gas

700

2

Tourist/Guest Hotels

3

Cement Industry

600

4

Seaweed farming

0.0018

20.82
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5

Salt mining

0.0032

6

Waste Facility and Logistics

6.20

7

Port expansion

40.5

8

Fertilizer Industry

3000

9

Marine Park (MBREMP)

2.7

TOTAL

4370.225

Source: Tanzania Investment Centre; Petroleum Upstream Regulatory Authority, 2018
Detailed Impacts to Community Livelihoods
These included community access to health services and access to safe clean water.
Access to Health Centres
Results on access to health centres in the study area are indicated in Table 3 and Fig. 3. Health
centres were not normally distributed (P < 0.001) and standard deviation of 2.05 within 0.467
to 2.658 confidence interval bounds. About 56.25% of villages had significantly no nearby
access to health centres (located from 1km and above), only 42.75% had access of health
centres located below 1km.
Table 3. Access to Health Centres
Yes (<1km), No (≥1km)

Frequency

Percent

Valid
Percent

Cumulative
Percent

Yes (0km)

6

37.5

37.5

37.5

Yes (0.5km)

1

6.3

6.3

43.8

No (1km)

2

12.5

12.5

56.3

No (2km)

3

18.8

18.8

75.0

No (2.5km)

1

6.3

6.3

81.3

No (3km)

2

12.5

12.5

93.8

No (8km)

1

6.3

6.3

100.0

16

100.0

100.0

Total
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Fig. 3. Access to health services
Access to Safe Clean Water
Results on access to safe clean water was not normally distributed (P < 0.001) and standard
deviations of 1.29 within 0.031 to 1.406 confidence interval bounds (Table 4). Most of the
villages (about 68.8%) had significant access to safe clean water (P = 0.08) located at less than
1km while the rest (31.2%) had access to more than 1km.
Table 4. Access to Safe Clean Water
Yes (0km), No (≥1km)

Yes

Access
Frequency

Percent

Valid
Percent

Cumulative
Percent

11

68.8

68.8

68.8

No (1km)

2

12.5

12.5

81.3

No (2.5km)

1

6.3

6.3

87.5

No (3km)

1

6.3

6.3

93.8

No (4km)

1

6.3

6.3

100.0

16

100.0

100.0

Total

Discussions
Investment activities in terms of CSRs and SIs in the current study have conveyed different
thoughts. Some activities evaluated were highly involved by the investments than others though
they were not significantly different in overall. Detailed analysis of impacts to community
livelihoods (in the current study) in relation to TDV 2025 and NFYDP 2016/17–2020/21 was
on Access to health centres and Access to safe and clean water. Access to health centres was
not normally distributed within the study area. Most of villages (56.25%) had no nearby health
centres and were located from 1 km and above. This percentage is still high compared to TDV
2025/NFYDP 2017/17–2020/21 indicators which is supposed to be reduced to 25% by 2020/21
from 36% in 2014/15. Access to safe clean water was not also normally distributed within the
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study area. Most of the villages (68.8%) had access to safe clean water located at less than 1
km while the rest (31.2%) had access to more than 1 km. This percentage is still low compared
to TDV 2025/NFYDP 2017/17–2020/21 indicators which should be 85% in rural and 95% in
Regional centres by 2020. Therefore, all activities were significantly lower (the impact to
communities was not significant) contrary to the higher invested budget given in Table 1 and
the scale at which the investments were implemented. This is also supported by the TDV 2025/
NFYDP 2017/17–2020/21 which advocate for people-centred based.
In the study area, communities are unhappy with what is being currently undertaken by
investments in-terms of CSRs and SI support as well as the impacts caused by investment
activities to the environment and people. Support to improve their livelihoods is not felt on
ground and this is aggravated by economic pressure, political environment and government
policies operating in the area. Also, reduced land for agriculture, settlement relocation and
compensation were some of community observations. A study by Barbesgaard (2016) critically
analysed a series of global policy processes that advocated for commodification of
marine/coastal resources and that was initially meant for wealth and prosperity for all where
processes and dynamics involved during investments posed some negative impact to people
and communities. Though investment is not mentioned in any of these cited studies above,
globally the approaches taken by investors have similar implications on small-scale fishing
communities’ livelihoods. Such approaches are increasingly happening and these are
necessarily involving accumulation of resources for some and dispossession for others – or
more directly.
Therefore, these type of results may support the argument that, “what was agreed with
Government at contractual phase” is never fulfilled (Boohene and Peprah 2011; Viðarsson_et
al., 2015). However, Werner (2009) looked at this in a different way and argued that “the ability
of the public sector to fulfill the long-term requirements to the segment population can be
limited”. Therefore, to achieve sustainable improvements in coastal fishing communities,
sustainable solutions must be found that provide the populations themselves with resources and
integrate these structural changes into societal institutions (Werner 2009).
Conclusions
Investments activities (CSR and/or SI) are not necessarily transforming small-scale community
livelihoods. As a consequence, their primary objectives (improve communities’ livelihoods) is
not realized.
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USAID-SEA Project is taking the Indonesian small-scale fisheries to the next level of
management
Sari, Irna, Sustainable Fishery Advisor USAID-SEA PROJECT, Indonesia, irna.sari@seaindonesia.org
White, Alan, Chief of Party USAID-SEA PROJECT, Alan.White@SEA-Indonesia.org
Abstract
Indonesia is the second largest capture fishery producing nations which is mostly dominated
by small-scale fisheries. Indonesian fishery statistics recorded around 650,000 of fishing units
that fall under this category with more than two million fishers. This contributes to a significant
degree of fishery resources extraction and pressure. However, small-scale fishing effort and
access is not monitored and controlled, and sufficient management for this scale is lacking.
Since 2016, a five-year USAID funded project, Sustainable Ecosystems Advanced, is
supporting the Indonesian government to strengthen and to establish management tools for
small-scale fisheries. The initiative includes monitoring of fish landing, strengthening an
integrated small-scale fishing vessel database, establishing a fishing logbook system, and
building the capacities of national- and provincial-level government. A co-management
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approach is being applied for implementing this initiative engaging government agencies,
private sectors, non-government organizations, and communities. This presentation shares the
innovative approach used in establishing the partnership across the parties, and to date lessons
learned. It highlights that horizontal and vertical integration is a critical approach. A function
of a development project should not only be focusing on activity implementation, but should
act as a catalyst and facilitator for the integration that depends on strong leadership and
promotes active and direct engagement of the stakeholder parties. This is not only to ensure
internalization of the initiative but also a pathway of capacity building of the related agencies
for sustainable long-term impact of the transforming initiative and project investment together
with the Government of Indonesia.

Opportunities, threats and challenges: Exploring emerging blue economy discourses
and practices in the coastal Philippines
Satizábal, Paula, University of Melbourne, Australia, paula.satizabal@gmail.com
Wolfram Dressler, University of Melbourne, wolfram.dressler@unimelb.edu.au
Michael Fabinyi, University of Technology Sydney, michael.fabinyi@uts.edu.au
Abstract
Blue economy (BE) initiatives have emerged along marine and coastal areas, seeking to bring
the green economy into the 'blue world'. Often defined as a global policy agenda reconciling
economic growth with protecting the ocean's ostensive natural capital, the BE supposedly aims
to link poverty reduction, social equality and marine biodiversity conservation. While global
and national policies have spent decades supporting the coastal livelihoods and fishing
practices of the poor, nascent critical analysis suggests that BE discourses and practices might
be promoting something different. New market-oriented programs and packages aim to tap the
imputed financial value of the ocean's 'blue capital' (e.g., blue carbon, value added production),
fostering income generation and sustainable solutions for conservation finance. But how
different are these BE practices from previous interventions? Indeed, there is limited consensus
about what the "blue economy" actually entails, what it seeks to pursue, and the implications
it has for small-scale fishing communities. Drawing on critical discourse analysis from a
transdisciplinary review of relevant literature, we examine the meanings, motives and practices
of the so-called BE in the Philippines, focusing on potential projects and practices in Palawan
Province. Across scale, we examine how policy makers, multilateral institutions, bilateral
organisations, NGOs, indigenous organisations, academics across disciplines, and other key
stakeholders in the country represent and frame the BE. Our analysis engages with what is
included and excluded from emergent policy initiatives and practices, focusing on the
implications this has for the Philippines' transition towards more socially equitable and
sustainable small-scale fisheries governance.

Resilience of small-scale fishers in the Gulf of Thailand
Satumanatpan, Suvaluck, Mahidol University, Thailand, suvaluck.nat@mahidol.ac.th
Pollnac, Richard, University of Rhode Island, Kingston, RI, USA, Pollnac3@gmail.com
Abstract
Findings indicate that small-scale fishers’ responses to the fishery’s decline are associated with
four components of resilience derived from a principal component analysis of 12 resilience
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items: ability 1) to get work elsewhere; 2) to compete and survive and adapt better; 3) to
increase confidence by planning for financial security and learning new skills; and 4) to cope
when there is a change. The study indicated that resilience of fishers depends on a combination
of several factors. Fishing communities in the developed urban areas have high levels of
employment options, as well as competitiveness, survivability and adaptability. Similar to
fishers in developed urban areas, those in industrialized, pollution producing areas share the
high level of competitiveness, survivability and adaptability, while having low capacity to cope
when there is change. In addition, fishers’ age, household income from fishing, education,
years of fishing, boat ownership and fishing group membership have varying effects on their
perceptions of resilience. Surprisingly, awareness of climate change had no impact on the
resilience variables. It is notable that, even though fishery resources have been declining, most
fishers continue to fish and do not want to pursue another occupation. The findings from this
study can aid in design of fishery improvement and governance programs appropriate to the
attitudes, beliefs and values of fishers; hence, increasing the likelihood of their relative success.

Definition of fishing trip types and fleet components in the Spanish artisanal fishery of
the Gulf of Cádiz: A new approach for study of artisanal fisheries
Sobrino, Ignacio, Instituto Español e Oceanografía, Spain, ignacio.sobrino@ieo.es
Abstract
The Spanish artisanal fishery in the Gulf of Cadiz is of a marked multi-gear and multi-species
nature, where a fleet composed by about one thousand vessels captures more than forty
commercial species. From this complexity arises the necessity for defining fishing trip type
and fleet components (i.e., groups of vessels developing the same fishing pattern through the
year), which permit to make a monitoring of the fishing effort and to design simpler and more
efficient sampling schemes. The fishing trip types were objectively characterised from the
species composition of these landings by using hierarchical Cluster Analysis techniques (CA).
A non-hierarchical k-means CA was applied for re-classifying the data in the future. In a second
stage, only those vessels with more than 50 daily landings regularly distributed through the
year were selected, and a matrix with 636 variables (53 trip types x 12 months) and as many
cases as selected vessels, was designed. A new CA was applied to this matrix which grouped
vessels exhibiting the same fishing annual pattern. From the results obtained was possible to
define eleven fleet components. Two basic features of these components could be emphasized:
they are highly related with the landing (home-) ports and the fishing gears used, and show
definite seasonal fluctuations according to the main fishing trip types developed.

Multi-scale policy diffusion and translation in Pacific Island coastal fisheries
Song, Andrew, ARC Centre of Excellence for Coral Reef Studies, James Cook University
and WorldFish, Australia, andrew.song@jcu.edu.au
Abstract
Multilateral consensus forged among heads of states must be made relevant and actionable at
the national level to facilitate on-ground implementation. Yet, despite general optimism and
advances in policy understanding, multi-scale diffusion remains a challenge with little certainty
in outcomes. This study focuses on examining intermediary dynamics that occur within
national policy apparatus that can mediate the domestic uptake of policy innovation. We
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analyse the anticipated spread of two supranational policies on coastal fisheries in the Pacific
region – the ‘Small-Scale Fisheries Guidelines’ and ‘the New Song’ – in three countries:
Kiribati, Solomon Islands and Vanuatu. Our approach combines instrumental perspectives on
policy coherence (through a document comparison of the policies produced at two levels) with
cognitive–normative understandings of government officers in charge of policy deliberation
and delivery (through interviews). We find supranational-to-national policy coherence across
most prescribed policy themes except for emergent social themes such as ‘gender’ and ‘human
rights–based approaches’. The views of government managers substantiate, and further
augment, this finding. Crucially, managers’ images (encompassing judgements, aspirations and
convictions) represent the personal and practical attributes involved in policy interpretation and
implementation. Multi-scale policy diffusion is thus a translational process facilitated by
national-level staff, and their policy images offer nuanced and dynamic insights into why some
policies are slow to take root while others take different shape from their original intentions.
Analysts and policymakers must consider and mobilise translational approaches and policy
images if they are serious about successful local diffusion of international agreements.

Understanding gender dynamics, livelihood opportunities and markets along the value
chain in Pu Lone Tone Tone, Myanmar
Sornkliang, Jariya, Southeast Asian Fisheries Development Center, Thailand,
jariya@SEAFDEC.org
Myat Khine Mar, Department of Fisheries, Myanmar, mar268354@gmail.com
Thanyalak Suasi, Southeast Asian Fisheries Development Center, Thailand,
thanyalak@SEAFDEC.org
Rattana Tiaye, Southeast Asian Fisheries Development Center, Thailand,
rattana@SEAFDEC.org
Kongpathai Sarapaivanich, Southeast Asian Fisheries Development Center, Thailand,
kongpathai@SEAFDEC.org
Bhawana Upadhyay, Southeast Asian Fisheries Development Center, Thailand,
bhawana@SEAFDEC.org
Abstract
Regarding with the sustainable practices and promotion of small-scale fisheries in the face of
climate induced disasters, stakeholders in Southeast Asia are concerned about food security
and nutrition, legal rights, access to resources, gender, fair livelihoods and resilience. Under
this overarching framework, this paper tries to explore mechanism of small-scale fisheries’ fish
distribution with reference to gender and understand the existing potential livelihood
opportunities and markets along the value chain in Pu Lone Tone Tone village, Kawthaung
province, Myanmar and around the fish markets in Ranong province, Thailand. This study has
done surveys in more than eighty households belonging to coastal fishing communities. The
interviews were done with both male and female members of households and in-depth
interviews with ten middle men that were conducted this year (2018). Gender analysis revealed
that gender differentiated roles are based on characteristic of fishing and there is a strong
stereotype of gender division of labor delineating tasks, those are regarded as low status and of
less economic value, for example, processing task such as cleaning, cutting and sun drying of
fish for women. Men are involved in activities that require intensive physical labor and produce
high economic return development for the future of small-scale fisheries.
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Introduction
Gender aspect was promoted to integrate in the development program for achieving suitable
development. The simple approach to integrate gender is gender analysis. Gender analysis
is a systematic methodology for examining the differences in roles and norms of women and
men, girls and boys; the differences within social groups of men and women based on caste,
class, age, race, etc.; the different levels of power they hold; their differing needs, constraints,
and opportunities; and the impact of these differences in their lives (MFF, 2018). The
objectives of this study are to improve understanding about the state of women and men in
fisheries value chain and generate information on current gender related differences in
relation to fisheries resource management.
Methodology
The Pu Lone Tone Tone Village, Kawthaung Province (Figure 1) is an island located in the
Southernmost part of Myanmar connected to the main land by a wooden bridge. The population
of the village is about 1,000 households and their main livelihoods are fisheries and agriculture.
Eighty percent of the villagers are engaged in exploiting fisheries and other natural resources
along the coastal areas and marine waters (DoF, 2016), therefore this survey used to interview
eighty (80) persons to represent ten percent of fishermen., Ten middle persons were
interviewed by accidently choosing respondents using semi-structured interview form.

Figure 1. Study site in Pu Lone Tone Tone, Myanmar
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Results
Fishing
The results of the fishing survey indicated that fishery was the main source of household
income of villagers at Pu Lone Tone Tone and other income from employment, carpentry, and
taxi driving For fisheries, main fishing gear they use was drift gill net to catch Indian mackerel
for whole year and they will go on fishing for one month.
squid dip net
12%

purse seine
14%

drift gill net
53%

surrounding nets
21%

Figure 2: Fishing activities in Pu Lone Tone Tone
Marketing
Ten middle persons were interviewed in Pu Lone Tone Village; five (5) men and five (5)
women. From the survey, it was found out that the middle persons played an important role in
the market system in Pu Lone Tone Tone (Figure 3). They use carry boats to transport the catch
fish from the fishers to the final destination that was divided in to two (2) countries: Kawthaung
town, Myanmar and Ranong Province, Thailand. Fish was sold to local markets and restaurants
in Kawthaung; while in Thailand, Port State Measures (PSM) is needed. For the fishing pattern,
fishing boat will stay one (1) week up to one (1) month at sea.
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Figure 3: Pu Lone Tone Tone Fish Market

Activities profiles

Reproductive roles
Women played important roles in the reproductive activities, according to them, they always
stay at home as the result shows that more than 90 percent of women work for housekeeping
and taking care of e the family. Women also more involved in community activities than men
while men responded more in construction of buildings and repairing houses.
Table 1: Activities of Reproductive roles
Activities
Men
no (%)

Women
no (%)

Both
(50/50)
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no.(%)
Child care

1(1.3)

53(66.3)

21(26.3)

Care for elderly and sick family
members

34(75.6)

11(24.4)

Cooking

74(94.9)

4(5.1)

Cleaning

1(1.3)

27(93.5)

4(5.2)

Washing

1(1.4)

63(91.3)

5(7.2)

Fuel collection or energy production
Food security & nutrition (e.g. home
gardening, livestock, gleaning)

17(31.5)
4(11.1)

27(50.0)
30((83.3)

10(18.5)
6(5.6)

Community activities

12(23.5)

26(51.0)

13(25.5)

Building/repairing a house

73(98.6)

1(1.4)

1.1.1

Productive Roles

The productive roles of men and women under fisheries found that men highly involved in
capture, preparing fishing gear while women were mainly involved in post-harvest or fish
processing. The result of market survey indicated that men and women were balanced in terms
of marketing and furthermore, they both have equal opportunity to work as middleperson.
Table 2: Activities of Productive roles
Activities

Fishing (subsistence/HH level) - Capture
fisheries (caught fish, prawns, crabs, or shellfish)
Preparing fishing gear
Fish processing / post-harvest production
Marketing/Selling (fish, vegetables, rice, forest
products, other)

Men
no.(%)

Women
no.(%)

Both (50/50)
no.(%)

55(84.6)

5(7.7)

5(7.7)

60(88.2)
2(11.8)
23(51.1)

1(1.5)
11(64.7)
18(40.0)

7(10.)
4(23.5)
4(8.9)

Discussions and Conclusions
The results of this study indicated that women prepared food ingredients while men prepared
the fishing gears and boat and maintain the engine before fishing. There are no women fishing
on-board because fishing operations would take from one week to one month, therefore, men
do all fishing activities in the sea and on-board, the men cook their own food while on-board
and sorted their catch and drying some fish. After fishing, men unloaded and transported their
catch and sell to carry boat. On the land, women sorted the fish for processing and selling.
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Women and men have opportunity to buy fish based on their convention for example men buy
fish at sea while women more buy fish at land.
Gender analysis revealed that gender differentiated roles are based on characteristic of fishing
and there is a strong stereotype of gender division of labor delineating tasks, those are regarded
as low status and of less economic value, for example, processing task such as cleaning, cutting
and sun drying of fish for women. Men are involved in activities that require intensive physical
labor and produce high economic return. They are usually seen venturing for fishing in
Andaman Sea for weeks and marketing the catch in bordering areas in Thailand. However,
interestingly, we noticed that women of this area are keen to learn new skills and willing to
venture in fishing alongside their male counterparts. There have been cases of some women
working in the area as middlemen and retailers. The study shows that there is a need to create
opportunity for these female fisherfolks through appropriate interventions towards sustainable
promotion of small-scale fisheries, to empower them and to make this community resilient to
combat the climate change related disasters. After all, these women have demonstrated
willingness to challenge the gender stereotype and norms prevalent in their community. The
study suggests that more in-depth and diagnostic gender analysis is needed to understand the
gender dynamics along the value chain. If climate change puts the spotlight on the future of
small-scale fisheries, women’s rights is at the heart of sustainable promotion and development
of the future of small-scale fisheries.
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Abstract
For several years the artisanal fleet of Carmen Island in the south Gulf of Mexico has increased,
developed as an alternative as consequence of the decline of industrial fishing and the oil crisis.
The increase of the fishing activity generated problems such as decreasing catches,
sociopolitical conflicts and challenge in the application of the fisheries regulations, especially
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related to the illegal fishing. Due to the high biologic-socio-economic importance of this
activity, the objective of this study was to characterize the artisanal fisheries. Direct and
indirect information sources were used in this work. In 2015, the artisanal fishing production
of Carmen Island reached 2,721.8 tons, which corresponded to 4.9% of the total production of
the state of Campeche; with a profit of 8,268,094 pesos. The artisanal fleet of Carmen Island
consists of 697 boats, corresponding to 140 fishing permits. The 84% of the boats are dedicated
to the catch of seabob shrimp, 13.0% to fin-fish, 2.0% to the sharks and 1.0% to the oyster. The
most important species by volume are: the snook (Centropomus undecimalis), the seabob
shrimp (Xiphopenaeus kroyeri), the yellow sea chub (Kyphosus incisor), the croakers
(Cynoscion spp) and the crabs (Callinectes sapidus, C. boucourti). The most used fishing gears
are bottom trawl net (seabob shrimp), gillnets (snook, sharks, yellow sea chub, etc.), and trap
(crabs). Despite the substantial number of fishermen and boats, the catches describe a general
decreasing tendency, in this context it would be important to redesign management measures,
based on a new classification of fisheries covering factors as social, economic and
environmental; further, to integrate all sectors and concerned stakeholders of fisheries.
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Abstract
Establishing and formalizing local institutions, such as community-based organizations,
cooperatives, associations or committees, have become primary means to establish
collaborative arrangements between external agencies and local communities, to deliver
services and organize people into managing small-scale fisheries (SSF). These forms of social
organizations are seen as a required vehicle to achieve various sustainability and development
objectives. However, external attempts to formalize collective action generally fail to generate
lasting social, economic and environmental impacts. Collective action institutions are often
established as an assumed necessity to achieve inclusion and local empowerment without
explicitly questioning how such new organisational structures fit within existing socioeconomic and political arenas. We examine the form and function of externally motivated
collective action institutions in Asia-Pacific, and under what conditions they promote and/or
undermine the sustainability of SSF. We distinguish four main functions for which collective
action institutions are most commonly established in practice; namely (i) as entry points into
communities for various projects to gain local legitimacy; (ii) to develop local capacity to
(autonomously) govern resource use; (iii) to regulate, control, and improve market access and
benefit distribution (e.g. cooperative model); and finally (iv) to address particular injustices
and ideologies forming from social movements. To illustrate these dynamics, we draw on four
case studies, from respectively the Philippines, Indonesia, Solomon Islands and Vanuatu. In
doing so, we illustrate the kind of challenges associated with the formalization and legalization
of collective action, that arise universally across different contexts and others that arise due to
particularly contextual conditions.

Valuing coastal areas loss towards transformation of coastal communities of fishers: A
case in Miagao, Iloilo, Philippines
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Abstract
Miagao coastal communities particularly the small scale fishers face a range of coastline that
are rich in marine resources in which most Miagawanons are dependent to, because of the
employment opportunities, abundance in goods and services, and the aesthetic value of the
coasts. However, in recent years, there have been observed cases of coastal area loss (MGB,
2017) that have been a major problem to the people living in the said areas. While coastal area
loss might have been due to few possible causes, this study characterizes and estimates the
value of those losses through the value to the loss of land, buildings and structures, trees,
economic activities and docking area by using market price. The paper also attempts to
characterize and measure psychological impacts due to these losses by using scales that show
how attached they are to those losses. It also aims to provide possible solutions to coastal area
loss since there is little funding and adaptation strategies existing; the willingness-to-pay of the
people will be measured to know how important these adaptation strategies are to them. Since
there are a lot of people, particularly small scale fishers residing in the coastal areas of Miagao,
aforementioned losses could be a major threat to their lives. The paper suggests that both
coastal communities and government should work together to address the existing problems in
the coastal areas by creating adaptation strategies that can reduce risk and potential damages.
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Abstract
The windowpane oyster industry is important to the local economy of Oton, Iloilo. It has
contributed to the local economy in terms of revenue, food security, and livelihood to smallscale fishers. Hence, the study is conducted to determine what needs to be upgraded in each
stages of the windowpane oyster value chain through the value chain analysis. The different
activities within the value chain of windowpane oysters are described and analyzed to
understand where, and how, value is added at each stage. Activities and the prices achieved at
each stage of the chain, from harvesting windowpane oysters to its eventual end-users, are
examined. Data on the socio-economic characteristics, harvesting, processing and marketing
practices, expenditures and earnings, and problems of the actors in the value chain are gathered
through personal interview. A purposive snowball sampling is used to determine the
participants of the study. The conclusion from the study is yet to be made. However, the result
from past studies showed that the value is added when products pass different stages and move
from one intermediary to another. It also showed that the price of the product increases as it is
transferred from one consumer to another. Producers usually benefit the least in the whole
value chain. Common constraints faced by the value chain actors include lack of infrastructure,
lack of government assistance, inadequate off-season livelihood opportunities, and the
depletion of the resources due to increased entry and destructive methods of harvesting.
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Abstract
Due to the great demand of wedge clam, Donax scortum (Linnaeus, 1758), heavy exploitation
of it has been occurred affecting their abundance. However, the knowledge on this is generally
limited making it difficult to achieve sustainability of the wedge clam resources. In response
to this, we apply a transdisciplinary approach to support the effective management of the wedge
clam resource in Thailand by conducting ecological and socioeconomic surveys at Pak Meng
Beach, Trang Province, during November 2016 to March 2017. This study aims to illustrate
the importance of clam fishery and to analyze the current state of the fishery based on the
fishers’ point of view. In-depth interviews were conducted in 2016 with fishers who involved
in the wedge clam fisheries in Hat Pakmeng Beach, Sikao District, Trang Province. Based on
the interviews, all fishers agreed that the wedge clam fishery is important for their livelihoods
in terms of food source and household additional income. High proportion of female fishers
(>80%) reflected the high level of women participation in this fishery. Most of the fishers
pointed out that the declines in abundance and individual size of clam are currently observed.
These could be mainly resulted from the growing number of fishers collecting the clam. To
conserve this clam, the respondents recommended to establishing some no-take areas and
appropriate size of the clam for harvesting to increase the clam abundance along with
enhancing the fishers’ awareness. This information serves as a basis for further policy
formulation and decision-making on the conservation of wedge clam.
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The key problem in the application of seawater battery is lying on the expensive cost of anode
material manufacture, especially for fishing activity. Seawater battery with a common electrode
such as Al-Cu, Zn-Cu, Gal-Cu is expected for selecting fixed lift net application through
innovation of Light Emitting Diode (LED) fishing lamp. This research is evaluated the
performance of seawater battery with various common electrodes to drive LED lamp during
the discharge process. The laboratory experiment was conducted on December 2016 to January
2017, in order to measure a potential and current output of aluminium (Al), zinc (Zn), and
galvalume (Gal) anode of seawater battery without load and load condition. The results showed
the zinc anode had the higher performance in term of voltage and current output than galvalume
and aluminium anode. The maximum power output of zinc (704.17 mW) was not significantly
different from galvalume (726.41 mW), nevertheless, these have a significant difference to
aluminium (175.75 mW). It was a good evidence that the performance of seawater battery was
affected by anode material. Zinc was sufficient enough to be developed as seawater battery
anode due to their higher number of potential, current and power output. Further development
of seawater battery with Dual In-line Package (DIP) LED is appropriate for the new innovation
of an effective and efficient fishing lamp for lift net fisheries.
Keywords: Anode, cathode, electricity, lift net, seawater battery.
Introduction
The development and utilization of renewable energy are one of the key challenges in the
modern society and the important part of science and technology development. Renewable
energy sources such as wind, seawater, and solar systems, are smart alternatives to fossil fuels
due to their inexhaustible and environmentally friendly features [Yang et al. 2011, Leung et al.
2012, Leung et al. 2015]. The performance of sustainable energy technology can be improved
to empower the more efficient utilization of renewable electricity sources [Kim et al. 2014].
The innovation of renewable energy as the power source for various applications was
developed, such as portable electronic devices, electric vehicles, and energy storage system
which are easily accessible, and low cost of technology [Kim et al. 2016, Anurag et al. 2016].
Seawater is an important alternative of renewable energy sources to generate low cost, efficient,
and green electricity for various supplies, such as military device and commercial equipment
[Hongyang et al. 2009, Yu et al. 2015, Lee et al. 2012]. Seawater battery also is developed for
emergency lighting, reserve power, long-lasting silent power for communication equipment
and lighting on yachts and other marine objects, lighting for camping [Hongyang et al. 2009]
and fishing lamp for small-scale fisheries [Susanto et al. 2017a]. Meanwhile, seawater battery
utilization as a commercial product is still limited due to of high cost in the electrode material.
The common electrode is produced by a combination of several metals such as magnesium,
nickel, stannum or lithium which are expensive and restricted. Moreover, the performance of
seawater battery to generate electricity is highly affected by the proper combination of
electrode [Susanto et al. 2017a].
Fixed lift net is one of the small scales fishing gear that using artificial light to attract fish
around the fishing gear during fishing operation. Fishers are usually using a gasoline generator
as a power source to drive a various number of a compact fluorescent lamp (CFL) as the light
source [Susanto et al. 2017b]. The number and power of lamps are chosen based on traditional
knowledge and fishermen experience. Furthermore, lift net fishing is consumed a great amount
of electric energy, fuel and became inefficient activities [Kehayias et al. 2016]. The
combination of the light emitting diode (LED) lamp and seawater battery is expected to become
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an efficient and effective technology to develop as light source technology for a fishing activity
of small-scale fisheries [Susanto et al. 2017a].
The previous research indicated the main problem of seawater batteries application is a high
cost in the electrode material production. The performance of sea water battery using common
electrodes material for fixed lift net application will be analyzed in this research. Aluminium,
zinc, and galvalume used as an anode, due to cheap, environmentally friendly and boundless
material [Kar et al. 2014]. Copper used as cathode material due to a large amount, easily
available, high efficiency and suitable in seawater [Susanto et al. 2017a, Hasvold 1995].
Finally, the performance of each battery will be evaluated based on voltage, current and power
outputs during the discharge process in unloading and load condition.
Materials and Methods
The experiment was conducted on December 2016 to February 2017 in Fisheries Laboratory,
Faculty of Agriculture, University of Sultan Ageng Tirtayasa, Banten Province of Indonesia.
The copper plate used as the cathode. The anodes consisted of zinc (Zn), aluminium (Al) and
zinc with galvalume coating (Gal). The study was applied one surfaces area of electrodes (300
cm²), and one distance of electrodes (3 mm). Each cell comprised six layers of anode and
cathode respectively and connected through six screws as shown in Fig 1. The surface of
separator screw (3 to 6) covered by cellophane tape to prevent the short circuit current between
the electrodes. The anode and cathode of each cell were separated by 3 mm thickness of rubber
tube, which has 5 mm hole to join the separator screw (screw 3 to 6). Furthermore, the copper
connector used to link the anode and cathode for collecting the current and voltage in parallel
connection (screw 1 and 2). The sequence of production involves assembling of six anodes and
six cathodes: bolt with rubber separator (3-6), an anode (A1-A6), rubber separator, cathode
(C1-C6), bolt with a copper connector (1-2). Prior to use the single cell of zinc-copper,
aluminium-copper, and galvalume-copper battery will be activated spontaneously by
immersing into sea water.
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Figure 1. Planar layout of single cell battery (a). Side view of single cell battery (b). Single
cell battery assembled (c).
In all steps of the experiment, seawater was prepared in the same salinity (31 psu) and dropped
to each compartment of the experiment tank in the room temperature (25-28 °C). The
observation was divided into three cycles that consisted of eight hours in every cycle. Six cells
were connected in series using an alligator clip and wired a LED lamp and multimeter. Voltage
and current were measured in 10 minutes interval during the first two hours using a multimeter
(Dekko, DM-1330). It was related to the effects of lighting duration at the fishing operation of
lift net fishing. After that, during a six hours later, voltage and current were recorded in 20
minutes interval. The cell battery removed from the compartment and splashed using tap water
at the end of each cycle. Afterward, the cell battery dropped into the compartment for the next
cycle observation without replacing seawater in the experiment tank. The light intensity from
each lamp was measured in every 60 minutes using lux meter (Lutron model LX-103 min scale
of 1 lx) at 30 cm distance.
Results
The six cells of zinc anode were produced the highest average voltage than other anode
materials by 4.72 V. Furthermore, the aluminium anode was generated the lowest voltage as
shown in Table 1. The average of current output also has a similar pattern, which zinc anode
was created the higher current than other anodes. The highest current was generated by six cells
zinc anode by 112.86 mA and the lowest at aluminium anode by 71.90 mA.
425

Table 1. Voltage (V) and current (mA) of six cells battery using different anode materials
(number in average ± SE)
Anode
Zinc
Galvalume
Aluminium

Voltage (V)

Current (mA)

4.72 ± 0.0348
4.63 ± 0.0413
2.39 ± 0.0334

112.86 ± 9.7468
94.27 ± 9.9649
71.90 ± 4.8189

Potential output of aluminium anode had a significant difference (p < 0.05) between zinc and
galvalume during the discharge process. Furthermore, zinc and galvalume battery have similar
performance due to the voltage output. The maximum voltage of aluminium battery was 2.86
V was recorded at the first cycle. There was significantly decreased of a voltage output from
the beginning of the cycles up to 20 minutes of observation. During six hours observation, the
voltage dropped by 10.29% in the first cycle, 7.53% at the second cycle, and 9.52% at the last
cycle.
The highest voltage of galvalume battery was generated at the beginning of the first cycle by
4.70 V and the lowest by 3.85 V at the end of the third cycle. The percentages of output drop
(from 120 minutes to 480 minutes) were 4.63%, 5.37%, and 7.45% at each cycle respectively.
Zinc battery has similar voltage profile to aluminium battery at 120 minutes observation. There
was significantly dropped of potential output during 20 minutes of observation. It has a higher
drop in voltage output from 120 minutes to 480 minutes experiment than the other cycle. The
declining percentage of potential output at the first, second, and last cycle was 11.27%, 4.67%,
5.17% respectively.
The average power output of each battery during three cycles of the discharge process in a
different load of LED lamp is presented in Fig 2. The galvalume battery generated higher power
output (726.41 mW) than zinc (704.17 mW) and aluminium (179.75 mW). The power output
was significantly declined from the beginning to the end of each cycle. Power profiles of zinc
battery have a different pattern with galvalume battery. The power output was significantly
decreased from 704.17 mW to 169.15 mW (75.98%) during 120 minutes discharge process. It
also gradually declined during 480 minutes observation. This form was similar with aluminium
battery power output which dropped slowly during discharge. The maximum power output at
the beginning of cycle was 179.75 mW and significantly dropped to 32.42 mW at 120 minutes
observation. The power became steady at the half of the discharge period until the end of the
discharge process.
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Figure 2. Comparison of voltage and power output of galvalume battery (a), zinc battery (b),
aluminium battery (c). Vertical bar denotes standard error.
Discussion and Conclusion
The power of seawater battery was limited by several factors; part of anode area, anode matter,
electron transfer and external resistance [Kim et al 2016b, Ghangrekar and Shinde 2007,
Shinoharaa et al 2009]. The seawater battery with high power output was sufficient enough to
be developed as a power source for lift net fisheries. Zinc and galvalume plate was common
anode matter which was easily available, low-cost, and available in large quantities. These
anodes also presented high voltage, current, and power output during an experiment at the
similar area. Thus, we plenty appropriate to selected zinc and galvalume as common anode
matter in developing seawater battery for lift net fishing.
Aluminium battery was generated lower power output than zinc and galvalume, thus it could
be eliminated as the power source for LED lamp in the lift net fishing. The power output was
decreased under regularly discharging condition, which was observed from delay time
activated of LED lighting and declining of light intensity output. High power LED consumed
more power than DIP LED for generating the maximum light intensity, thus the battery
exhausted quickly. Furthermore, we compared the light output of 5 DIP LEDs and high power
LEDs at the same distance (30 cm). The single DIP LED had a higher light output (175 lux)
than high power LED (65 lux). Combination of five DIP LEDs also generated high intensity
(256 lux) than high power LED (75 lux). In conclusion, zinc was sufficient enough to be
developed as seawater battery anode due to their higher number of potentials, current and
power output than aluminium. The DIP LED was sufficient enough for the light source in lift
net fishing due to low-cost, high intensity output and low energy consumption. The
combination of DIP LED using zinc sea water battery is appropriate innovation technology for
effective and efficient fishing lamp for small-scale lift net fisheries.
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Abstract
Coastal fishing communities are expected to be affected by climate change effects on marine
resources distributions. However, research assessing what shapes small-scale fishers’
adaptations to these effects are scarce. Here, we operationalize a recently published Adaptive
Capacity (AC) framework and test how 5 different dimensions of AC are related to fishers’
adaptations to decline in catch scenarios. We conducted surveys along the coast of Chile, where
we interviewed 635 fishers and fisher organization leaders. Binary logistic regressions show
that the learning, social organization, agency and flexibility dimensions of AC are related to
some form of adaptation while assets are related with the coping response. Understanding AC
indicators that make certain adaptations more likely to occur is critical for designing sound
policies that consider the long-term sustainability of small-scale fisheries in a changing
environment.
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Abstract
Artisanal fishery activities support the livelihoods of millions of people worldwide, particularly
in developing countries. Within these fisheries, distal global drivers can promote switching
between alternative target resources. These drivers can promote the rapid development of new,
unregulated and previously unexploited fisheries that pose a threat to the sustainability of
ecosystems. In this paper, we describe a new artisanal shore gathering activity that targets a
previously unexploited resource: the sandhopper (Orchestoidea tuberculata). The activity is
driven by aquarium trade demand for food. We used mixed methods to describe the activity,
assessed basic socio-economic incentives, and estimated Catches per Unit Effort. Results show
that the sandhopper plays an important role for the livelihoods of shore gatherers engaged in
the activity. Gatherers have adapted and developed two main extraction methods with different
degrees of investment and extraction rates. Furthermore, gatherers have developed local
knowledge regarding the ecology and management of the resource. Results show that economic
incentives can motivate a rapid expansion of this unregulated activity. Future research gaps
and management options to address the development of this fishery are discussed in light of
these findings.
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Abstract
The FAO is exploring evidence of the linkages between poverty, social protection and natural
resource management with a view to implementing programmes to empower rural communities
in the transition to sustainable natural resource management and poverty reduction. In
Myanmar, it commissioned analyses of social protection needs and opportunities in the context
of rural development (across all agricultural sectors) and poverty reduction with a view to
enhancing understanding of the role of social protection in the transition to sustainable natural
resource management and poverty reduction. Initial work highlighted that priority should be
given to vulnerable fishing communities for poverty reduction and rural development,
particularly to increase their access to social assistance, with a focus on natural resource
management, climate change and livelihood diversity. In line with these findings, FAO and the
WorldFish carried out a participatory-based vulnerability study to assess the state of social
protection and poverty dimensions in the Myanmar fisheries sector. In early 2018, the study
assessed the social protection and poverty dimensions at five locations in the Ayeyerwady
Delta in Myanmar. The research started with the design and field-testing of site-specific
Participatory Rural Appraisal (PRA) instruments including wellbeing and livelihood analyses.
Full results available April 2018.
Keywords: Fishing communities, vulnerability study, livelihoods, climate change, small-scale
fisheries management.
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430

Co-management in inland small-scale fisheries with a balance between ecological and human
well-being under good governance among the fishers and government could sustain the
fisheries resources and fishers’ livelihood. In 2014-2018, the Department of Fisheries (DOF)
of Thailand and Southeast Asian Fisheries Development Center (SEAFDEC) implemented a
fisheries co-management project in Nam Oon Reservoir in Sakon Nakhon Province, Thailand,
to encourage the local people especially the fishers to work together with the government in
planning, implementing, and monitoring the fishery resources in the reservoir. This research
discussed the approaches used to increase the participation of fishers in fisheries comanagement that focused on “the Sufficiency Economy Philosophy (SEP)” and “the
Monitoring, control, and surveillance (MCS)” which were implemented step by step. After the
establishment of thirty-two (32) committees in sixteen (16) villages along the Nam Oon
Reservoir, the members of which have agreed, implemented, and monitored the work plan as
well as promoted the livelihood activities. The experiences and lessons learned from
implementation of these approaches could be adapted in other areas to serve as model for inland
fisheries co-management.
Keywords: the sufficiency economy philosophy, the monitoring, control, and surveillance, comanagement, inland small-scale fisheries
Introduction
Nam Oon reservoir is located in the Northeastern region of Thailand. The "Bureau of Large
Scale Water Resources Development" site (2015) indicated that the height of Dam is 29.5 m
and length is 3,300 m as well as contained water around 520 million cubic meters. The reservoir
aims to provide water for agriculture and alleviate flooding. There are sixteen villages within
eight (8) Sub-District located adjacent to the Reservoir (Fig. 1). The main occupation is
agriculture (66.9%) while the additional occupation is fisheries. The fisheries in Nam Oon
reservoir is mostly for daily life and small business such as fish processing and selling in the
village. They catch fish using gill net and hooks which are the main fishing gears and 79% of
the fishers use long-tailed boat with the length less than eight (8) m. Although there are not
many local fishers in the reservoir, it is a hue of people who are outside the province utilizing
a lot of fishes. As well as the illegal fishing gears happened that lead to reduce the fishery
resources.
The Sufficiency Economy Philosophy (SEP) and the Monitoring, control, and surveillance
(MCS) for Nam Oon Reservoir
The Sufficiency Economy Philosophy (SEP) (Fig. 2) was derived from the King Rama IX,
Bhumibol Adulyadej of Thailand. The SEP composed of three components, namely:
reasonableness, moderation, and self-immunity (Sufficiency Economy Movement Subcommittee, 2007). This concept leads to the balance, stable, and sustainable way as well as can
be able to cope with the impact from globalization. Therefore, the Thai government and
agencies promoted and applied this SEP in many areas of Thailand which aimed to bring the
people’s lives harmonize with the resources and environment. Moreover, the SEP is guiding
the people to be reasonable and moderate in natural and resources utilization (Mongsawad,
2010).
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Fig. 1 The villages around Nam Oon reservoir, the conservation and
prohibited areas for spawning season
Source: Authors

Fig. 2 The Sufficiency Economy Philosophy (SEP)
Source: Anurat Anantanatorn (2017)
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Furthermore, the ecosystem approach, co-management, rights-based management, and the
monitoring, control, and surveillance (MCS) give opportunities for the people to involve on
management in both planning, implementation and monitoring. These approaches could pave
the way for the sustainable fisheries development by balancing the fishery resources utilization
and the people’s well-being under the good governance. Therefore, the Nam Oon reservoir
project was aimed for integrated approaches/mechanisms, particularly, the SEP and MCS to
apply in this community.
How the Sufficiency Economy Philosophy (SEP) and the Monitoring, control, and
surveillance (MCS) applied for Nam Oon Reservoir
The SEP can be adapted or integrated with various approaches/mechanisms to suit in each
area/situation for securing and sustainability of fisheries management which it is dependent on
many factors such as the complexity of relation, dynamic of interaction and scale of area. The
MCS is one out of the many approaches/mechanism that suitable and could be applied in Nam
Oon reservoir. The SEP and MCS were translated into the action plans which divided into three
(3) components; (main nine (9) strategies of action plans) (Fig. 3). The moderation composes
of MM, MC, and MS action plan strategies. It focused on the situation of fishery resources
including how much fish utilization as well as the suitable punishment/fine for illegal fishing.
For the Reasonableness, it was divided into RM, RC, and RS action plan strategies which aims
to identify when/why/how for sustainable resource used including how properly way for the
surveillance. The self-immunity comprised of SM, SC, and SS action plan strategies. This part
was emphasized to bring the fishers concern about the fishery resources in order to utilize and
protect in the suitable way, including inform/exchange of information, knowledge and
experiences among their communities and other people.

Fig. 3 The SEP and MCS action plan strategies
Source: Authors
Regarding with the action plan strategies, the DOF and SEAFDEC started the project with the
good cooperation of local government staff and fishers to solve the problems occurred in the
reservoir. The fishers were involved in all processes since the start of the meeting for
development of management measure, planning, implementing until monitoring, control and
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surveillance in the reservoir with the coordination from fishery officers. The fisher
representatives around the reservoir were gathered for the discussion to overcome the problems.
Then, the Fishery Management Network (FMN) and the committees were established by
involving the fisher representatives around the reservoir. The training/workshop was conducted
to build the FMN's awareness on the sustainable fishery resources, the fisheries laws and
understanding on how important the fishery co-management with the cooperation between
fishers and officer, and among the fishers themselves.
The fishery committees agreed on the three (3) ways to solve the problems in the reservoir.
The first solution was to establish the measure for outside people who come to fishing in the
reservoir especially the illegal fishing. The second was to increase and demarcate the
conservation zone and the closing season. The third was to remove the large lift net fishing
gear in the reservoir. The rules and regulations were defined and agreed by the fisher
committees and fishery officers. There are limited the effective fishing gears, illegal fishing
gear and methods. Moreover, the seasonal closing area and conservation areas were defined.
However, the period of the closing season from May-September was postponed to AprilAugust due to the indigenous knowledge of local fishers indicated that the spawning season
starting since April until August (MC, RC action plan strategy). Although it was not allowed
to catch fish in the seasonal closing area (16 April to 15 August), still the fishers were allowed
for three (3) times fishing in every tenth, twentieth and thirtieth of this season. This was the
compromise way (Moderate way) between the rule and the fishers' livelihood (MC action plan
strategy).
In addition, the situation of resources, fish catch, and fish utilization were surveyed with the
cooperation of fishers and officers (MM action plan strategy). The data were collected by the
fisher volunteers around the reservoir since 2015-2018. The logbook and data collection
method were introduced to volunteers. The result of the data collection was informed to the
fishers every year for understanding and awareness building on the resources. The fishers also
had a chance to provide us the feedback on the result. This indicated that the fishers participated
and aware more on the fishery resources management. Moreover, in order to monitor and
surveillance the fishing activities and resources, the fishers also volunteered for patrolling and
look around the reservoir when they go for fishing (SC, SS action plan strategy). If they found
illegal fishing, they would call the officers and talk with the fishers group members to deal with
the problem (MS action plan strategy).
In order to support the fishers' livelihood, the fish processing products were promoted to them.
The fishers both women and men were involved in this activity. There were many processing
products such as dried fish, smoked fish, and preserved fish products. These products were sold
in the local market and in some events or festivals. There were some products exporting outside
the country. The local people can gain more additional income from this activity.
Furthermore, there are learning center at the Nam Oon Dam Fishery Management Unit. It
consists of hatchery and nursery pond for fish and shrimp. There was other organizations such
as university, Laos government, and Japanese governor came for learning and exchanging
experiences on the hatchery and the Nam Oon fishery co-management project. The knowledge
and experiences from this project can be adapted and transferred to other areas for more
effective fisheries co-management in their respective area (SS action plan strategy).
Conclusions and Recommendations
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The SEP and MCS can be integrated and applied for fishery management in both inland and
marine fisheries. Moreover, the SEP also can be adapted to suit with other approaches such as
the rights-based management, ecosystem approach, and community-based management. The
SEP and MCS strategies were the guidelines that help the policy makers or operators level to
do the action plan and activities more suitable and applicable way. The strategies can be the
cross-cutting strategies which it need to clarify and discuss with the stakeholders for more
appropriate strategies and management action.
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Abstract
Commitments laid down in the Voluntary Guidelines for Securing Sustainable Small-scale
Fisheries in the Context of Food Security and Poverty Eradication, adopted by FAO member
states, align well with the participatory, collaborative and decentralised characteristics of comanagement. The appeal of co-management has captured national political attention in TimorLeste, where small-scale fisheries are considered to be critical for food security and livelihoods.
Timor-Leste is only in the preliminary stages of understanding and testing the role of comanagement for securing the benefits that small-scale fisheries provide, yet is in the unique
position of needing to boost fishing effort to achieve development goals. We review progress
made in co-management in other Asia-Pacific countries and utilize two case studies of
community co-management in Timor-Leste to assess if co-management offers a valid and
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viable governance solution fit for its fisheries, social and governance characteristics. Despite
limited customary marine tenure mechanisms in Timor-Leste, some sea and landscapes are
managed at community level under tara bandu, a ritual prohibition of harmful activities under
threat of spiritual sanctions. Through our case studies, we find that communities are capable of
effectively managing marine resource extraction under these pseudo-customary regimes The
next step towards achieving the principles and ambitions of the SSF Guidelines in Timor-Leste,
will be to use these local level successes to transform policy and management, and adjust
governance capacities at district and national scales, and to facilitate the spread a legitimate
and effective form of co-management throughout Timor-Leste.
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Abstract
After reviewing 130 cases of fisheries management in 44 countries, Gutiérrez et al (2011)
concluded that the main factor for achieving sustainable management is leadership in the
communities. In addition, Evans et al (2015) highlighted the importance to test desirable
leadership competencies. Based on these conclusions and with more than three decades of
accumulated experience working with small-scale fishers, we designed and implemented a
program of community leaders in Mexico. The program was based on the strengthening of
human dimensions (i.e., affective, cognitive, communicative, cultural, ecological, economic,
ethical and spiritual) as well as the development of skills and knowledge to sustainably manage
their resources. The participants also had a coaching process. The applied curriculum included
leadership and cooperation courses for the common good, effective communication,
negotiation and conflict resolution, fisheries management and organization, basic finances, and
tools for the sustainable management of marine resources fisheries. The model was replicated
with adaptations by other two civil society organizations, and in 2017 a total of 13 women and
25 men from 18 coastal communities graduated from this program. Each of them is developing
projects aimed at conservation and sustainable fisheries, including teaching best practices,
promoting sustainable fisheries, fostering strong fishers’ organizations, ecosystem restoration,
recycling, and fishing alternatives. A participant summarized his experience as: "I learned that
being a leader does not mean being sit in a throne giving orders”. In 2017, a new generation of
leaders started with the common theme of “Gender equality at sea”.
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Abstract
Dynamics of small-scale fishing fleets is complex due to their multi-species and multi-gear
nature. These vessels shift their fishing gears throughout the year given the interaction of
several factors such as species availability, environmental conditions, price of target species,
management regulations, among others. Therefore, there is a relationship between catch
profiles and fishing gears that must be explored to better understand fishing effort allocation
of small-scale vessels. Métiers approach has allowed disentangling these relationships, where
a métier is a combination of fishing gear used, assemblages of species caught, fishing zone,
and season. In this study we used multivariate statistical analyses (Hierarchical Clustering, and
Indicator Value) to identify métiers as well as the species that characterized catch profiles. Our
results depicted four métiers made up by vessels fishing with 1) hookah or longline; 2) line or
apnea; 3) line-net or jimba-line; and 4) jimba or jimba-line. Catch profiles from these métiers
were characterized by 1) Hogfish; 2) Blue runner; 3) Lane snapper; and 4) Octopus
respectively. Métiers 1 and 2 caught around 20 species while 3 and 4 caught less than 10
species. Under unispecific management scheme this type of dynamics is rarely observed. These
results support the usefulness of métiers approach for an ecosystem-based management
approach. We discussed the implications of our results.
A critical review of Marine Spatial Planning experiences worldwide and challenges
ahead for Small-scale Fisheries
Trouillet, Brice, University of Nantes, France, brice.trouillet@univ-nantes.fr
Abstract
My presentation deals with a critical review of Marine Spatial Planning (MSP) experiences
worldwide and, in so doing, aims to look at the real functions of MSP and forms taken by
planning that hide behind a consensual and performative narrative. The review shows that,
while following several ways, MSP experiences converge in the sense and role given to space
and to 'spatial' in technical processes of planning designed as much within formal MSP
processes as outside. Small-Scale Fisheries (SSF) are in the blind spot of these technical
processes, largely because data, mapping and metrics are critical to reflect its importance.
While illustrating by several examples SSF challenges in 'MSP devices' (necessarily viewed in
a large sense), this presentation will lead to question about the political meaning of such
planning processes and, in so doing, will call to pay a greater attention on spatial justice issues
in order not to compromise the future of SSF.
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Abstract
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The small-scale fishery targeting muricid gastropods (banded murex - Hexaplex trunculus and
purple dye murex - Bolinus brandaris) constitutes a locally important socio-economic activity
in the Ria Formosa lagoon (southern Portugal). However, despite its relevance for local
communities, until recently the knowledge on this artisanal fishing activity and on the target
species biology and ecology were quite scarce. For this reason, an integrated project was
developed to gather relevant and detailed information for proposing management measures
aiming for the long-term sustainable exploitation of this fishing resource. The project involved
diverse and multidisciplinary tasks, such as enquiries to local fishermen, monitoring fishing
surveys, laboratory sampling and analyses. Overall, was obtained data on the fishing operations
and fishing gear, as well on the species age and growth, reproductive biology (gonadal
development, maturation and ripening) and spawning behaviour. To achieve these objectives,
multidisciplinary techniques and varied methodologies were employed, such as the technical
characterisation of the fishing gear, mark-release-recapture operations, rearing experiments in
aquaculture facilities, histological analyses and development of condition indices for following
the species reproductive cycle. The overall information gathered in these studies allowed
proposing management measures for this small-scale fishery, including a closed season in the
fishing activity and minimum landing sizes for the target species, which were duly
implemented in the official regulations currently in force. The collaborative research, together
with the comprehensive and multidisciplinary approach adopted in the present project, can be
successfully transposed and replicated in other data-poor small-scale fisheries targeting
gastropods.
Keywords: muricid gastropods, Hexaplex trunculus, Bolinus brandaris, small-scale fishery,
Portugal
Introduction
The family Muricidae comprises approximately 1150 to 1300 species of marine predatory
gastropods distributed worldwide (Vokes 1996; Houart 2001). The banded murex Hexaplex
trunculus (Linnaeus, 1758) and the purple dye murex Bolinus brandaris (Linnaeus, 1758) are
common muricid species widely dispersed throughout the Mediterranean Sea, but display
restricted distributional ranges in the adjacent Atlantic Ocean, limited mainly to the coasts of
Portugal and Morocco (Poppe and Goto 1991; Houart 2001).
During Antiquity, both H. trunculus and B. brandaris were intensively harvested throughout
the Mediterranean basin using baited wicker baskets for producing purple dyes (e.g. Reese
2010; Oliver 2015; Sukenik et al. 2017). Nowadays, although occasionally harvested / fished
in some countries, the main artisanal fisheries targeting the banded murex and the purple dye
murex occur in Portugal (Vasconcelos et al. 2008a) and Spain (Martín et al. 1995; Mallol et al.
2004). In Portugal, the small-scale fishery targeting H. trunculus and B. brandaris (Figure 1)
constitutes a locally important socio-economic activity in the Ria Formosa lagoon (Algarve
coast - southern Portugal) (Vasconcelos et al. 2008a,b).
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Figure 1. Mixed catches of muricid gastropods (banded murex - Hexaplex trunculus,
purple dye murex - Bolinus brandaris and red-mouthed rock shell Stramonita haemastoma) from the Ria Formosa lagoon (southern Portugal).
Context and framework
Despite its relevance for local communities, until recently the knowledge on this small-scale
fishing activity and on the target species (H. trunculus and B. brandaris) biology and ecology
were quite scarce. For this reason, an integrated project was developed to gather relevant and
detailed information for proposing management measures aiming for the long-term sustainable
exploitation of this fishing resource.
The project involved diverse and multidisciplinary tasks, such as enquiries to local fishermen,
monitoring fishing surveys, laboratory sampling and analyses. Regarding the artisanal fishery,
information was gathered on the fishing operations and gear, catches and bycatch / discards
(Vasconcelos et al. 2008a). In addition, relevant data for fisheries biology and ecology were
also obtained, namely in terms of the species age and growth (Vasconcelos et al. 2006a,
2012a,b), morphometrics and relative growth (Vasconcelos et al. 2016), reproductive cycle
(Vasconcelos et al. 2008c,d, 2012c) and spawning behaviour (Vasconcelos et al. 2004) (Figure
2). Simultaneously, studies on the species meat yield and proximate composition, relevant for
harvesters, traders and consumers (Vasconcelos et al. 2009, 2017) and on the main
consequences of shell epibiosis (Vasconcelos et al. 2007) were also performed.
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Figure 2. Collective spawn of banded murex (Hexaplex trunculus) and purple dye murex
(Bolinus brandaris) in the molluscan shellfish aquaculture facilities of IPMA.
In addition, because H. trunculus and B. brandaris are quite sensitive to imposex (endocrine
disruption reflected by the development of male sexual characters onto females, caused by
pollution by organotin compounds used in antifouling paints), which can affect the
reproductive potential of highly affected populations, namely through male-biased sex ratios
and female sterility, this issue was also studied in the Ria Formosa lagoon (Vasconcelos et al.
2006b,c, 2010, 2011). Finally, the local populations of H. trunculus and B. brandaris were also
subject to genetic and cytogenetic analyses (González-Tizón et al. 2008; Leitão et al. 2009).
The overall information gathered in these studies allowed proposing management measures for
this small-scale fishery, including minimum landing sizes for the target species and a closed
season in the fishing activity, which were duly implemented in the official regulations currently
in force in the Ria Formosa lagoon (D.R. 2010). Moreover, further confirming their usefulness
and applicability, similar experiments, techniques and analyses have been also successfully
adopted in recent studies with Mediterranean populations of both H. trunculus (e.g. Gharsallah
et al. 2010; Elhasni et al. 2010, 2017, 2018a,b) and B. brandaris (e.g. Elhasni et al. 2013a,b,
2017).
Conclusions and perspectives
The present case study confirms the importance of adopting an integrated approach and
performing multidisciplinary studies to overcome the scarce knowledge available on most
small-scale fisheries and on many resources exploited by these important fishing activities.
Moreover, the present example highlights that even adopting simple, practical and inexpensive
methodologies for routine sampling and analyses, it is possible to improve the overall data
required for fisheries assessment and management, and ultimately contribute for the sustainable
exploitation of data-poor fishing resources.
In addition, this case study confirms the importance of collaborative research in small-scale
fisheries, by engaging fishermen, stakeholders, researchers and the fisheries administration,
whose involvement and commitment is crucial for the acceptance and adoption of the proposed
management measures by the fishing sector. The overall knowledge and experience gathered
in the present pilot project can be easily transposed and replicated in other small-scale fisheries
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targeting gastropods, therefore contributing to improve their ecological sustainability and
economic viability.
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Abstract
Coastal marine ecosystems provide livelihoods for small-scale fishers and coastal communities
around the world. However, overfishing and unsustainable fishing practices threaten the marine
environment and jeopardize the wellbeing of coastal communities. A common approach to
protect the environment and recover overexploited stocks is to implement no-take marine
reserves (areas where all extractive activities are off-limits). In small-scale fisheries, these are
sometimes implemented as community-based reserves, where a group of fishers collectively
agree to close an area to fishing. While we know that reductions in fishing effort are followed
by a series of ecological benefits (increased biomass, abundance, and species diversity), we do
not fully understand how environmental and governance dynamics influence the conservation
and fisheries benefits of community-based marine reserves. In this work, we evaluate the
ecological outcomes of four reserves established by three coastal communities in temperate
and tropical ecosystems of Mexico. By combining causal inference techniques with an
operationalization of the social-ecological systems framework, we identify the environmental
and social conditions that enable reserve effectiveness. Our results show a strong interaction
between environmental variation and community organization, which influences reserve
effectiveness. For example, the most effective reserve had strong governance structures
accompanied with low environmental variability. Thus, even when a community is well
organized (and reserves are well enforced), environmental variation can hinder the benefits of
a reserve, and vice versa. Our results are particularly relevant under present changing climate
conditions, as they can better inform management and decision making.
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Abstract
Liberalization and globalization have created new opportunities in the fisheries sector. At the
same time, they have increased the integration of subsistence economies into commercial
markets in urban spaces of India. New geographies of fish production, marketing, and
consumption have evolved that impact the access to fish protein for the urban population. In
this paper, we seek to understand the spectrum of retail fish trade in two urban areas of India
and how this has evolved over time to service different groups within cities in different ways.
Keywords: Social Embeddedness, Polanyi, Fish Market, Chennai, Bangalore
Introduction
With rapid urbanization and influx of population into the cities, that constitute a large number
of poor and vulnerable groups, addressing food and nutrition security issues is an important
task. In case of urban low income communities in the LMICs, nutrient adequacy gains
importance, as they depend on markets as the primary source for food, in contrast to rural areas.
Fish is an important and cheap source of nutrition for this populace. However, there is limited
knowledge from literature on how fish markets in city regions are organized; how they have
changed or evolved over a period of time; what the characteristics and segmentation of the fish
traders are; and how they have changed or evolved over a period of time; who are the target
customers and which group of traders (from economic, social and geographical perspective)
carters to the low income communities in the city regions.
Framework
It is also important to understand the taxonomy of evolution of fish markets and contrast those
in different spatial contexts to generalize fish market characteristics. For this purpose, in our
paper Chennai and Bangalore are selected as the two prominent urban centers from southern
India. The former is a port city with fish landings and the latter a land-locked city, each
presenting a different trajectory of fish market development. To understand the continuity and
changes, our study delves into various theoretical frameworks. Who, why and which attributes
‘persists’ or continue vis-à-vis 'resists' or adapt provides an insightful understanding into the
continuity and changes in city fish market characteristics. Polanyi’s idea of substantive
economy which is socially embedded in transaction relations is an interesting starting point to
understand and observe differences among socially and geographically dispersed fish traders
in both cities. Extension and critique of Polanyi’s idea of social embeddedness by Granoveteer
and Barber helped us understand changes in different fish market scenarios in the two urban
geographical contexts. These theoretical perspectives also helped us analyze characteristics of
fish markets and fish traders (viz. small vs. large traders, male vs. female traders, sedentary vs.
mobile fish traders as well as big vs. small market, wholesale vs. retail market, traditional vs.
relatively new markets) in two contrasting cities in south India.
Methods and Materials
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Our primary units of data collected are from fish markets and fish traders in Bangalore and
Chennai. Different groups of key actors and fish traders were interviewed for our data
collection. Market visits and observation provide information on the roles of the various actors
and their scope of operations. Additionally, the interviews not only facilitated understanding
the perceived and real changes observed by the fish traders and other key actors in the fish
markets but also provided important understanding on who are their customers. In addition to
qualitative data collection from the fish markets and traders, our study also depended on limited
available literature and secondary materials including archive documents and newspapers
relating to fish markets in both the cities to substantiate our understanding gathered from the
individuals from fish markets based on their oral account.
Key Findings
Both cities not only have contrasting characteristics but also exhibit contrasting trajectories of
fish market growth. Social embeddedness, engagement of fishing communities in fish trade,
role of women in fish trading are some of the salient features identified in Chennai that are
nearly absent in Bangalore context. However, a diversified supply channel of fish was much
earlier and much better evolved in Bangalore as compared to Chennai. At the same time,
growth of fish markets in both the cities better caters to upper income groups in comparison to
serving low-income groups. Chennai appears better in catering to low-income group than
Bangalore. The importance of mobile fish vendors as a key node of the value chain that takes
affordable fish to the low-income urban population also emerges from the study.
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What is an MSC Project Pre-Assessment (PPA) and how can it support small scale
fishery improvements?
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Abstract
The Marine Stewardship Council's (MSC) program often focuses on the value of certification
- market incentives driving genuine at-sea environmental improvements and increased
traceability and transparency throughout supply chains. But by utilising the MSC's standard for
sustainable fishing to reform and prioritise management measures at a more holistic level, we
are encountering a new approach to MSC and for sustainable fisheries. Management authorities
are beginning to utilise the MSC standard as an independent, credible ground truthing exercise
before making wide-sweeping adjustments and efficiencies to their management framework to
benefit all fisheries and not just those seeking certification. This approach is now known as a
Project Pre-Assessment or PPA. This multi-stakeholder, collaborative approach has been
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making improvements for fisheries in the UK, the Mediterranean region, Australia and most
recently, Indonesia. Through a combination of mapping and ground-truthing fishery
performance at an MSC pre-assessment level, it offers governments, fishers and their
communities as well as interested marine stakeholders the chance to find the most efficient
route to make environmental improvements at the most appropriate scale. Inherent within a
PPA is that its intended impact extends beyond the immediate project and it has the purpose of
improving management especially for small scale fisheries. For those fisheries that wish to
pursue certification when their performance allows, engagement through a PPA offers a
streamlined, stakeholder supported approach to sustainability. For those that chose not to purse
MSC, value is gained through PPA projects with management efficiencies being made at the
broadest possible level.
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Abstract
Households in fishing communities on the west and east coasts of Sri Lanka engage in internal
(coast-to-coast, along the same coast) migration to pursue small-scale fishing and fisheriesrelated livelihoods. Based on quantitative and qualitative data from two fishing communities
each in Puttalam district on the west coast and Trincomalee district on the east coast
respectively, we look at decision-making within households, especially the gendered material,
relational and subjective factors that underlie these decisions, using a social wellbeing
approach. Gendered patterns, enabling and disabling factors, and the costs and benefits of
migration processes on the wellbeing of household members are assessed. The role of social
relations and networks, as both enabling and disabling factors for migration, is emphasized.
The paper argues for the relative importance placed on material, relational and subjective
wellbeing dimensions among individuals, households and communities to make sense of
household decision-making related to migration, as well as its consequences.
Keywords: Migration, fishing, wellbeing, gender, decision-making
Introduction
A monsoonal weather pattern, which constrains fishing either along the west or east coasts
during part of the year, has induced fishing communities in Sri Lanka to practice seasonal
coast-to-coast migration. The bulk of this migration takes place from the west coast to the
east/northeast coast during the six-months of the southwest monsoon. In the past, entire
households of small-scale fishers, including women and children migrated. However, with
increased concern over schooling and childcare, more children and wives are now left behind
at home. Other shorter, more localized migrations, involving mostly male fishers, take place in
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pursuit of specific catch species along all coasts. Small numbers of men from east coast villages
migrate into west coast villages to work on beach seines. Both male and female members of
fishing communities migrate to engage in other livelihoods during the off-season from fishing,
and for overseas employment as well, during the last three decades. The migration from the
west coast to the east/northeast coast has been negatively affected by almost three decades of
civil war. With an increase in numbers of both local and migrant fishers on the east/northeast
coast since the end of the war in 2009, conflicts over the fish resource have risen with increased
potential for ethnicization/regionalization.
The paper argues that this migration process is best understood in terms of micro/meso-level
theoretical approaches on household decisions and social networks, and that individual and
household decision-making is motivated by underlying material, relational and subjective
factors encompassed in the pursuit of wellbeing. These factors are multi-faceted and complex,
differing across communities, gender, ethnicity/religion, as well as individual perceptions and
aspirations. Following a discussion of the conceptual approach and methods, the paper will
provide a comparison of the context of fisheries in the sending district (Puttalam) on the west
coast and receiving district (Trincomalee) on the east coast, and outline the livelihood system
and social relations, before proceeding to the analysis of migration and household decisionmaking in four study villages.
Conceptual approach and Methods
Overa (2001), Marquette et al. (2002) and Kraan (2009) point to a combination of ecological,
socio-economic and institutional factors to explain migrations of small-scale fishers. Overa
(2001) argues that migration facilitates resource utilisation in new ecological niches, enabling
small-scale fishers to increase their fish harvests in response to seasonal and long-term ‘booms’
in the ecological system, connected with upwelling of the sea and the mobility of fish species.
The role of translocal social/institutional networks in initiating and sustaining fisher migration
to expand social and livelihood spaces has been emphasized (Overa 2001, Kraan 2009). Gender
approaches to migration (Gamburd 2000, 2005; Kabeer 2007; Piper 2007; Rao 2009) have
highlighted the differential costs and benefits to and experiences of migration for women and
men.
Our conceptual approach builds upon these theories, focusing on the motivations of household
members to migrate within an institutional context. It is centred on a social wellbeing approach
(McGregor 2008, White 2008), which has challenged the primacy given to material factors, by
emphasizing relational and subjective dimensions. This approach is used to analyse material
(economic and ecological), relational (social and institutional) and subjective (hopes, fears,
aspirations, qualities of people, confidence, trust) dimensions of migration strategies and
outcomes, focusing on effects of migration on wellbeing of women and men in fishing
households. A main assumption is that individuals are engaged in the pursuit of wellbeing
through their livelihood choices, and although circumscribed within an institutional context,
are not merely victims of a larger system.
The paper is part of a three-country study of migration in fishing communities, combining
quantitative and qualitative methods. A household survey of 800 households, including both
spouses, was conducted in the four study villages in Sri Lanka to address gaps in national socioeconomic data sets on fishing communities. Qualitative methods including included key
informant interviews, focus group discussions (FGD), preliminary livelihood profiling, and a
purposive sample of 80 in-depth interviews, to understand gendered patterns and experiences
of migration, and household decision-making.
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Four study villages – Kadalpalli (predominantly Sinhalese Catholic) and Cattiyur
(predominantly Tamil Hindu) in Puttalam district, and Selippur (predominantly Muslim) and
Uppukadal (predominantly Tamil Hindu) in Trincomalee district – with a high proportion of
fishing households and internal migrants, ethnic diversity and the link between villages as
sending and receiving communities were selected. Fishers from Kadalpalli and Cattiyur are
among in-migrants to Selippur and Uppukadal.
Context of fisheries in the sending and receiving areas
Fish production in Sri Lanka increased since the tsunami of 2004 but appears to have reached
a peak in 2014, and declined since (MFARD 2018). This trend was also observed in the two
study districts, Puttalam and Trincomalee, where production peaked in 2014 and 2012
respectively. Fishers in Trincomalee district have more than doubled since 2004 while those in
Puttalam district have declined slightly. The fleets of both districts, mainly concentrated on
small-scale motorized fibre-glass boats, have grown but at a considerably higher rate in
Trincomalee district. However, Puttalam produces three times more fish than Trincomalee
district, with a fishing fleet twice as large and with 70% of fishers (MFARD 2018). Thus,
fishers from Puttalam are migrating from a resource and technology richer area with less fishers
to a resource and technology poorer area with more fishers, challenging Malthusian
assumptions in migration.
Moreover, econometric analysis based on consumption poverty data confirmed a larger ‘middle
class’ in the Puttalam villages and a larger group of poor in the Trincomalee villages.
Households, which depended on fishing, were less likely to be among the poorest quintile in
Puttalam villages, while they were more likely to be so in Trincomalee villages. However, the
data did not suggest overall that fishing households were among the poorest in the four villages,
relative to non-fishing households. Thus, poverty was not an underlying cause of internal
seasonal migration.
Livelihood system and social relations
Fishing is the main economic activity and source of income for most households in all study
villages. Households in the Puttalam villages are more dependent on fishing and related
activities than households in the Trincomalee villages, also deriving incomes from other
manufacturing and services. Sellippur and Kadalpalli have a larger proportion of mechanized
fibre-glass boats, while the other two villages have larger proportions of traditional
canoes/rafts. Cattiyur has a larger proportion of households engaged in beach seine operations.
In assessing the gender division of labour, men engage in most fishing and related trading
activities. Women engage in post-harvest activities, such as disentangling fish from nets,
sorting and processing fish, and micro/small trading of fresh and dried fish in the Puttalam
villages. In the Trincomalee villages, less women are engaged both in fisheries and nonfisheries related activities. On both coasts, housework and care of children are mostly in the
hands of women. In all four villages, women play a predominant role in managing household
budgets, as primary keepers of earnings of both husbands and wives. Women are also entrusted
with managing savings, especially in the form of jewellery, which forms a significant
proportion of investment into purchase or replacement of fisheries assets. Apart from decisionmaking in fishing, which is the domain of men, and in daily household expenses, which is the
domain of women, most other decision-making within households, relating to selling and
processing fish, purchase of fishing assets and household assets, and education is undertaken
jointly, with varying influence by the spouses, depending on the household.
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The social networks of households are centred on family, kin and neighbours, and especially
important for women, as the predominant form of marriage is matrilocal in three of the villages.
Community-based organizations, such as fisheries societies, are important for men, while
religious institutions (Hindu temple, church, mosque) are important for networks of both
women and men. Men have more linkages outside their villages, including wider political and
institutional linkages to the market and state. These external linkages of men were higher in
Puttalam villages than in Trincomalee villages. As relatively fewer women engaged in fish
processing and trading in the Trincomalee villages, their linkages to networks outside the
village were also lower. Fishers mobilized through fisheries societies engage in collective
action, including organizing for migration in Puttalam villages and against migration in
Trincomalee villages. Wellbeing notions, based on qualitative data, reveal a greater emphasis
on relational wellbeing in Puttalam villages, while perceptions of livelihood support, based on
quantitative data, indicate greater access to social networks outside the village in Puttalam
villages. Thus, the emphasis placed on relational wellbeing in Puttalam villages seems to
translate into stronger social linkages and networks of support, to pursue fishing, as well as
internal seasonal migration.
Migration and household decision-making
The household survey revealed members of 75% of fishing households in the two west coast
villages and 11% of fishing households in Uppukadal on the east coast as engaging in migration
to the east/northeast coast or along the same coast. There was no internal migration for fishing
from Selippur, where households relied on a combination of marine fishing and lagoon
fishing/farming to offset seasonal access to resources.
On both coasts, men and women offered material and relational reasons for internal migration.
In Puttalam villages, women and men indicated the need to continue fishing during the offseason, avert risks to life by avoiding fishing in rough seas, and continue a tradition dating to
their grandparents. Fishers in Trincomalee villages perceived the underlying reason for inmigration as easy access to east coast resources due to a ‘sea is for all’ fisheries policy, while
traders/boat owners referred to a shortage of labour during the fishing season.
The primary enabling factors for internal migration on both coasts were relational. Women and
men in Puttalam villages indicated that out-migration is enabled by linkages to fish traders/boat
owners who act as sponsors in the host villages and the strength of social networks within the
village to migrate in small groups and to take care of family members left behind, within a
culture of migration. Men in Trincomalee villages indicated the support of fisheries authorities
and politicians in the south, partiality of fisheries authorities towards migrants, weakness of
politicians in the north and east, as well as disunity within own fisheries societies as enabling
factors. On both coasts, disabling factors for internal migration were relational and material.
Women and men in Puttalam villages indicated the care and education of children in home
villages, increasing opposition to and restrictions on in-migration by host communities, as well
as access to alternative incomes as constraining migration. Men in Puttalam villages referred
to increasing competition between migrant and local fishers, use of illegal fishing gear/methods
by local fishers and gear conflicts, as well as quotas on migrant boats by fisheries/local
authorities. Men in Trincomalee villages indicated overcrowding/lack of berthing spaces for
boats, and organizing among local fisheries societies to restrict migrants. Women in Puttalam
villages emphasized motherhood and the inability of husbands to manage earnings at migratory
sites, as disabling factors.
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The primary benefits of internal migration indicated on both coasts were material.
Women and men in Puttalam villages identified higher earnings from fishing on the
east/northeast coast, ability to pay off debts, and cash infusion into the local economy of host
villages. Women in Puttalam villages also referred to higher earnings from dried fish
processing, while men indicated subjective benefits, such as a change of environment and a
sense of camaraderie in migrant locations. In contrast, men and women in Trincomalee villages
perceived no benefits from in-migration, except to fish traders who sponsored migrants and
received bigger profits. On both coasts, costs of internal migration were expressed in material,
relational and subjective terms. Women and men in Puttalam villages indicated indebtedness
due to poor earnings and loss of fisheries assets resulting from conflicts with local fishers,
vulnerability of women in migrant sites and nostalgia for home. Women in Puttalam villages
emphasized relational costs, such as separation of family members and neglect of children’s
education, but also referred to subjective costs, such as difficult living conditions in migratory
camps. Relational and subjective costs identified by men in Puttalam villages were bad working
conditions and deterioration of health of beach seine workers in migratory camps. Men in
Trincomalee villages perceived both material and relational costs, including the use of illegal
fishing gear/methods by migrants, loss of fisheries resources and incomes for local households,
conflicts between migrants and local people, and pollution of beaches.
Life narratives from Puttalam villages revealed that husbands and wives make migration
decisions jointly. Household members are unlikely to migrate if households have stable
alternative incomes during the off-season or family members overseas. Wives of crew or beach
seine workers do not migrate, as they are not accommodated in migratory camps. The specific
migration location and period are decided by a combination of relational, material and
subjective factors – men consider past experience in the migratory location and information of
peers on potential migratory locations which enable a good catch, as well as the offer made by
the sponsoring fish trader/boat owner in terms of advances, fish prices (in the case of fishers
who own their boats), wages (in the case of crew and beach seine workers) and trust. Women
have influence over the decision on whether to accept the offer of the sponsor. The decision of
wives of boat owners to accompany the spouse or not, is mainly based on relational factors
linked to the stage of the life cycle of the household and willingness of her mother-in-law or
mother to migrate instead. Women with children below school age and those with grown
children generally decide to migrate while those with school age children increasingly decide
not to migrate. The latter decision is strongly influenced by gender norms relating to
motherhood. However subjective factors relating to the security of left behind children,
especially girls, can also contribute to this decision. By deciding not to migrate, based on
relational and subjective factors, women face the relational cost of a long separation from their
spouse, as well as the material costs of not being able to earn from dried processing and the
uncertainty of whether the husband will manage finances effectively. Male fishers, in their
decision to migrate, acknowledge that the material benefits come at the expense of relational
and subjective costs, especially the separation from children.
Conclusion
The findings reveal that internal coast-to-coast migration for small-scale fishing between two
districts in Sri Lanka is not motivated by poverty and a scarcity of resources in the sending
region. This migration process is better explained by material, relational and subjective factors
underlying the pursuit of wellbeing by households.
Men and women in fishing communities migrate for a combination of material and relational
reasons. Social networks within and outside the community are very important in both enabling
450

and disabling migration. Internal migration entails a range of material, relational and subjective
benefits and costs to migrant communities on the west coast and host communities on the east
coast. However, households on the east coast perceived more costs than benefits. Women
tended to bear more of the burden of relational costs on the west coast.

The implications of multi-disciplinary research in a small-scale Argentine gillnet fishery
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Abstract
Small-scale fisheries around the world contribute to unsustainable bycatch of threatened marine
mammals and other species. Artisanal gillnet fisheries in northern Argentina kill Franciscana
dolphins (Pontoporia blainvillei) at numbers that are not sustainable this coastal dolphin, the
most endangered marine cetacean in the southwest Atlantic. For over a decade, local and
international researchers have established a collaborative program with fishermen to evaluate
several techniques for reducing Franciscana bycatch while maintaining a commercially viable
fishery. The focus has included testing different acoustic deterrents, changing gillnet mesh size,
evaluating both acoustically reflective and physically stiffer gillnets, and comparing the catch
and bycatch between traditional gillnets with both experimental handlines and fish pots. These
studies have included economic assessments of using different types of fishing gear. The results
of these trials challenge the assumption that some relatively high cost methods for reducing
bycatch (pingers) are not appropriate for small-scale gillnet fisheries, and highlight the
economic and bycatch reduction benefits from switching out gillnets for different types of
fishing gear. Government fisheries managers have used this research as the basis for promoting
bycatch-safe fishing methods through new regulatory instruments and securing international
funding to support their implementation. This long-term project demonstrates how a mutlidisciplinary strategy combining marine mammal science, fisheries engineering, economics,
and policy can achieve the goals of bycatch reduction and maintaining the livelihoods of local
fishing communities. The lessons can inform other small-scale fisheries that face what seem to
be overwhelming challenges in reducing bycatch while meeting basic subsistence and
commercial needs.
Keywords: bycatch, marine mammals, gillnets, Franciscana dolphin
Introduction
Not surprisingly, because gillnets are so prevalent worldwide and cause some of the greatest
bycatch of threatened marine mammal and other taxa (Harrington et al., 2005; Read et al.,
2006; Reeves et al., 2013), some fisheries researchers have considered replacing gillnets with
other fishing gear that produces comparable revenues while causing less of a threat to bycatch
species.
From a fisheries perspective, pots also do not necessarily require a large outlay of capital to
build and operate, nor do they require a high degree of mechanization.
In northern Argentina, a research group involving scientists from the NGO AquaMarina and
the New England Aquarium (NEAq, Boston) have evaluated a number of potential bycatch
prevention techniques for the Franciscana dolphin (Pontoporia blainvillei). These have
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included varying gillnet mesh size, using acoustic deterrent devices (pingers), modifying the
material composition of gillnets to make them stiffer and more acoustically reflective, and
comparing alternative gear (handlines) (Bordino et al. 2002; Bordino and Albareda 2004;
Bordino et al. 2013).
In this study, we collaborated with small-scale gillnet fishermen to evaluate pots as an
alternative to gillnets for reducing the bycatch of the Franciscana dolphin (Pontoporia
blainvillei), including a comparison on target catch composition.
Materials and Methods
The pots in this experiment were designed by the Argentina National Institute for Fisheries
Development (Instituto Nacional de Desarrollo Pesquero (INIDEP)) (Figure 1). Pots consisted
of a foldable metal frame with width and length measuring 100x160cm, and a height of 75cm,
with a stretched mesh size of 50mm. Gillnets used in the trial were constructed of white
monofilament nylon with a diameter of 0.5-0.6mm, identical to those commonly fished in the
study area, a stretched mesh size (120mm), a hanging ratio of 0.25, and a height of 2.5m.
Individual gillnet panels measure 50m in length, and an individual fisherman fished strings of
panels totaling 100m in length.

Figure 1. The constructed fishing pot designed by INIDEP, used in the trial.
In this trial, gillnet fishermen deployed 3 separate gillnet strings each of 100m length, and 4
folding fishing pots during each set. All gear was deployed at depths of less than 10m within a
shallow coastal region of the Argentine coastal shelf. Gillnet strings were placed in close
proximity to each other (approximately 100m apart) at an orientation parallel to the coastline,
and fishing pots were regularly interspersed at approximately 50m from both ends of a gillnet
string and at the terminal ends of the deployment lines. The pots were deployed with variable
orientations of the pot opening (e.g., with respect to current) depending on the preference of
each fisherman.
Each fishing pot was baited with Brazilian menhaden (Brevoortia aurea) mixed with Argentine
anchovy (Engraulis anchoita). Five fishermen simultaneously deployed standard gillnets and
experimental fishing pots. Three fishermen operated inside Samborombon Bay, and the other
two just to its south in northeast Buenos Aires Province (Figure 2).
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Throughout the duration of the trial, fishing boats carried independent trained observers who
recorded geographic positions, depth, soak time for each set, bycatch, and the species and size
classes of target catch.

Figure 2. Locations of simultaneous sets of gillnet and pot gear between September –
December 2014. (Map by B. Wikgren).
The total catch yield was calculated as fish catch-per-unit-effort (CPUE) for pots, equal to the
total weight (in kg) of the retained commercial catch divided by fishing effort (soak time in
hours) for both pots and gillnets combined, excluding setting and hauling times. Means for
total length of fishes between the four main commercial species were compared between the
two gear types using a two-tailed t-tests. Comparisons of catch data for commercial species
were then used to project what level of fishing effort might be required to achieve equivalent
catches between gear types using the following formula:
Hours of pot fishing = [hours of pot fishing during trial] x [kg of fishes caught by
gillnets]
[kg of fish caught using pots during trial]
An extrapolation was also performed using the weight caught/pot set to estimate how many
sets would be required to generate a similar catch by weight of gillnets, or:
Number of pot sets = [weight of gillnet catch] / [weight of pot catch per set]

Results
In total, 525 100m-length gillnet strings and 710 fishing pots were set. The soak time for pots
ranged from 1.7 to 24.7 hours, with 19% of individual pots left to fish overnight while most
were set less than four hours. Gillnets, as is customary in this fishery, were typically fished
overnight on approximately 24hr cycles, in which fishermen go out in the morning to collect
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the catch from gillnets deployed the day prior, haul in the catch, redeploy gillnets, and then
return to shore before noon.
In both gear types, nearly 70% of the catch consisted of the two primary commercial species
from this region, in about equal proportions: striped weakfish and whitemouth croaker. Fishing
pots showed the highest mean CPUE between 1.9 and 2.9 hours of soak time, thereafter
declining with the lowest value recorded for overnight sets. Also, only up to four hours of soak
time did CPUE reach 2.0 or higher for pot sets, whereas after four hours it never surpassed 1.1,
and reached a maximum of only 0.3 for overnight sets.
Individuals caught by gear type
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Figure 3. Percentage of catch by individual species recorded in simultaneous gillnet and fishing
pot sets Bahía de Samborombón from July 14 to September 23, and December 2014. The two
main commercial species caught by both gears were striped weakfish (SW) and whitemouth
croaker (wc). (GN – gillnets).

Table 1. Summary table of results from experimental gillnet and fish pot gear comparisons in
Bahía de Samborombón, Argentina from July 14 to September 28 and December 5 to 21, 2014.
A gillnet set is equivalent to a 100m-long string. Note that total catch excludes both noncommercial species and discards.
Number of sets
Soak time
Total catch (kg)

Gillnets
525
12,343.8
7,009.9

Fishing Pots
710
4,963.3
1,327.8

During this trial, a total bycatch of 24 Franciscana dolphins recorded in 17 gillnet sets. One
loggerhead sea turtle was caught during the gillnet trials and was released alive after being
tagged. No bycatch of Franciscana dolphins nor sea turtles was recorded for experimental fish
pots.
The null hypothesis of equivalence in means was rejected for stripped weakfish (two-tailed p
< .05), whitemouth croaker (p < .05), and kink weakfish (p < .05). A two-tailed t-test for BRC
(p > .05) however accepted the null hypothesis that the two gear types caught similar
distributions of individuals.
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Graphical comparisons of the catches for the four main commercial species (stripped weakfish,
whitemouth croaker, Brazilian codling, and king weakfish) by length class generally show
similar distributions, except for whitemouth croaker (Figure 4).

Figure 4. Frequency of length classes in 1cm increments whitemouth croaker commercial
species caught by gear type during the trial.
A simple calculation was carried out using the results from this trial to determine how much
pot fishing effort would be required to produce the same overall catch weight of gillnets. In
this study, it took 4963.3 hours to catch 1327.8kg of fish using pots (excluding discarded catch
and non-commercial species). An equivalent number of hours using pots to catch the weight of
fish caught using gillnets in this study would be:
1327.8kg * x = 4963.3 (pot fishing hours) * 7008.9 (kg of gillnet catch)
x = 26199.18 hours.
In this trial, up to four pots were set by an individual fisherman at any one time. Seeing as the
average soak time during this trial was 1.9 hours (SD of 0.14), the duration at which the
maximum CPUE was attained, it would take 26199.18/1.9 hours = 14036 pot sets to get the
same total kg of fish caught in gillnets, or 5% of the number of sets during this trial. Assuming
the weight/set cannot be increased, then additional sets would be necessary to achieve 7008.9kg
of gillnet catch, or 1.87x = 7008.9; x = 3747.8 pots. This total is again roughly five times (5.28)
the number of pot sets (4/fisherman) in this trial. A typical gillnet boat can accommodate a
maximum of six collapsible pots while still allowing room to carry out fishing activities and
store a day’s catch. Allowing for a set time of 2 hours/pot, three separate 2-hour sets might be
made, and include time for hauling and rebaiting (as needed). This would then give a daily set
number of 18 pots, close to the target of fishing 20 pots/fisherman/day. There is adequate time
within the daily fishing cycle to achieve this number. Gillnet fishermen generally embark at
around 4-5 AM and return by noon to avoid increasing winds and rougher seas in the afternoon.
The observed labor time to prepare, set, and haul a pot is approximately 20 minutes, not very
different from the time to set and haul gillnets. If each pot soaks for approximately 1.9 hours
(or 54 minutes) the total time/pot equals 74 minutes, and 7.4 hours for all pots. Travel time to
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a fishing ground is variable, between 30-90 minutes, the same that it would be for gillnet
fishing. If we assume that all pots would require non-overlapping soak times, then fishing with
6 of them would mean a fisherman would return to the beach in the early afternoon, past 12
PM. However, a more likely deployment scheme, similar to that in other pot fisheries, would
involve setting the pots sequentially and, after the last pot is set, return to haul the first one and
proceed in set order until all pots are hauled. Following this strategy would give a fisherman
adequate time to complete all pot sets and return to shore before noon. It assumes a maximum
of 3 hours of round-trip travel time, two hours of soak time for all pots, and 2 hours to bait, set,
and haul all 6 traps, for a total time of 7 hours. This number of hours fits within the duration of
morning gillnet fishing under which fishermen in the region already operate.
Discussion
This study used an existing fishery to evaluate pots as an alternative to gillnets. Except for
Brazilian codling, the size class distributions of principal commercial species between the two
gears varied only slightly, yet were highly divergent for whitemouth croaker.
A potentially huge conservation benefit would result from switching to a gear type that
eliminates unsustainable bycatch of the Franciscana dolphin, the most endangered marine
cetacean in the Southwestern Atlantic, and likely achieves a reduction in sea turtle bycatch as
well, provided it is practical and can be used safely.
This research involved a combination of marine mammal science, economics, fisheries
engineering, policy, and some social science work all related to advancing a change to fishing
practices that support local threatened species conservation from bycatch, and promotion of
local fishing livelihoods. Bycatch research worldwide tends to focus mainly on fisheries
engineering with the biology and ecology of threatened wildlife, so this study communicates
the importance and benefits of incorporating equally important disciplines.
Increasingly, bycatch is receiving greater focus from seafood certification bodies such as the
Marine Stewardship Council, and fisheries exporting products to the US soon will require
“equivalency” in implementing marine mammal bycatch measures under the US Marine
Mammal Protection Act import rule. Our research therefore provides critical guidance for how
small-scale fisheries can meet emerging opportunities and requirements.
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Abstract
Small-scale fishing communities are often located in areas that are prone to climate change
impacts, including extreme weather events and natural disasters, given that they live and
operate at the land-water interface, which is one of the most dynamic environments on earth.
The Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries in the Context of
Food Security and Poverty Eradication (SSF Guidelines) promote the integration of climate
change and disaster risk considerations in small-scale fisheries governance and development,
including strengthening of resilience and considering the needs of both men and women and
of vulnerable and marginalized groups. Still, climate change and small-scale fisheries
interactions are often not considered but at the 4th International Symposium on the Effects of
Climate Change on The World's Oceans (ECCWO) in Washington DC in June 2018, several
sessions explicitly addressed small-scale fisheries and the need for holistic and people- and
community centred approaches. This paper report on conclusions from the ECCWO
symposium including (1) the need to deal with climate impacts in conjunction with other
vulnerabilities and social, economic and environmental drivers, and the key role of the SSF
Guidelines and the Paris Agreement in supporting this; (2) the need to engage with local
communities and integrate local knowledge and perceptions in any adaptation planning
processes involving small-scale fishing communities; and (3) the need for fishery policies,
regulations and management to adapt accordingly, in response to climate-related changes, to
protect the wellbeing and build resilience of small-scale fishers and communities.
Keywords: small-scale fisheries, SSF Guidelines, people centered approaches, community
resilience, HRBA
Introduction
Fishers – including small-scale fishers representing 90% of the world’s total fishers – together
with fish farmers, value chain actors and coastal and riverine inhabitants, are facing challenges
from the impacts of poverty, food insecurity, overfishing, competition for resources and
population growth. They will also bear the full force of climate change impacts through less
stable livelihoods, changes in the availability and quality of fish for food and nutrition, and
rising risks to health, safety and homes. These impacts cannot be addressed through
conventional approaches but require a holistic perspective, collaboration from all stakeholders,
and integration of scientific and local knowledge. The Voluntary Guidelines for Securing
Sustainable Small-Scale Fisheries in the Context of Food Security and Poverty Eradication
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(SSF Guidelines – FAO, 2015) constitute a globally agreed framework for small-scale fisheries
governance and development and include climate change and disaster risk as key
considerations. The SSF Guidelines promote strengthening of resilience and explicitly target
the needs of women, men, and vulnerable and marginalized groups.
Still, the interaction of climate change and small-scale fisheries is often a neglected area as
attention tends to be on climate - ocean connections. To address this gap, a set of workshops
and sessions at the 4th International Symposium on the Effects of Climate Change on The
World's Oceans (ECCWO) in Washington DC in June 2018 paid special attention to smallscale fisheries, and in particular how climate adaptation and responses interact with initiatives
to secure safe and sustainable fishery livelihoods, food security and poverty reduction in fishing
communities. This paper reports on the discussions at the ECCWO symposium with respect to
small-scale fisheries and climate change focusing in particular on the outcomes of:
- Session 15 on Fisheries and aquaculture in the face of climate change: Current actions,
identified solutions and opportunities in support of sustainable livelihoods and food
security (convened by Lena Westlund, Hassan Moustahfid, Florence Poulain – FAO;
Anthony Charles – Saint Mary’s University; Canada; Ratana Chuenpagdee – Memorial
University of Newfoundland, Canada; Cyrille Barnerais – Global Environment Facility
[GEF]; Michael Rust – National Oceanic and Atmospheric Administration [NOAA]);
- Workshop No 4 on Climate change adaptation of fisheries and aquaculture: Examples of
field projects supporting countries and communities (organised by Tarub Bahri, Amber
Himes-Cornell, Iris Monnereau – FAO);
- Workshop No 5 on Climate change and fishing communities: Interactions with
environmental conservation, sustainable livelihoods and food security (organised by
Anthony Charles – Saint Mary’s University, Canada; Daniela Kalikoski, Lena Westlund –
FAO).
Small-scale fisheries and climate change: the overall context
Small-scale fishing communities are often located in areas that are prone to climate change
impacts, including extreme weather events and natural disasters, given that they live and
operate at the land-water interface, which is one of the most dynamic environments on earth.
This context is particularly pronounced for tropical coastal communities which depend upon
fisheries and aquaculture for their livelihoods and may also face other challenges and
vulnerabilities. Climate change impacts that affect small-scale fisheries and fishing
communities include:
 Shifts in species distribution and productivity impacting fishing patterns and related
livelihoods along the value chain;
 Sea level rise, salinity intrusion and coastal erosion threatening settlements, infrastructure
and shore-based livelihood activities;
 Uncertainty, unpredictability and variability associated with extreme weather events such
as cyclones, tsunamis etc. constituting risks to lives and livelihoods.
There are also broader implications of climate change through the role small-scale fisheries
play as a source of fish for food security and nutrition as well as for poverty reduction. Shifts
in species and productivity, coupled with population growth and other drivers, are changing
consumption and fishing patterns with implications for fish supply and hence food security and
nutrition not only for small-scale fishing communities themselves but also for other population
groups.
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Climate responses interact with poverty and food security responses and a big challenge for the
immediate future is to link the ‘climate agenda’ and the ‘development agenda’. However, there
is a gap in our understanding of whether, and how, current climate change adaptation actions
are increasing or decreasing poverty and inequality, and a corresponding need to find
appropriate adaptation pathways that ‘leave no one behind’. The SSF Guidelines help in this
direction, by providing guidance on integrating fisheries with broader community, social,
economic and governance systems. The SSF Guidelines has a dedicated chapter (No 9) that
specifically addresses disaster risks and climate change.
Addressing climate change impacts in conjunction with other vulnerabilities and drivers
Small-scale fishing communities become dispossessed of their livelihoods, food security,
property rights and cultural identity through the impacts of various driving forces. Climate
change is a major one but there are also other drivers that may be considered immediately more
important by small-scale fishers themselves, e.g., expansion of large-scale industrial fisheries,
growth of unabated aquaculture, creation of protected areas, unsupportive policy frameworks,
and re-allocation of coastal resources to other uses. Several of the presentations at the
symposium showed how climate change impacts are nested within an overall context of drivers:






Devendraraj Madhanagopal reported that, in Tamil Nadu, India, consequences of the 2004
tsunami are still felt and fisheries and coastal communities continue to be highly vulnerable
to climate change, including from cyclones and sea level rise. However, competition from
larger vessels and coastal regulations are considered as more immediate threats to smallscale fisheries livelihoods; climate change ranks as number three among threats as
perceived by fishers.
Colette Wabnitz explained how growing demand for fish and depleted coastal fishery
resources coupled with climate change threaten future food security in many coral reef
countries, particularly in the small island states (SIDS) of the Pacific where the dependence
on reef fish as a source of animal protein is high.
In villages studied by Maria Gasalla in South Brazil Bight, some of the main factors
contributing to the communities’ vulnerability to climate change included the lack of public
services (sanitation etc.), the lack of livelihood alternatives, the lack of institutional support,
and the distance to markets, limiting the ability to negotiate prices and making it costly to
buy food (both in financial terms and time).

Climate change impacts add on to other vulnerabilities and impacts, notably poverty, food
insecurity, and livelihood challenges. This is why climate change must be addressed in a broad
manner, to build resilience of economic sectors and coastal communities, and to support
livelihoods and food security of fishers, farmers and communities.
Engaging with local communitieis and integrating local knowledge
The complexity of impacts of different drivers in small-scale fisheries cannot be addressed
through conventional approaches but require collaboration from all stakeholders and
integration of different scientific and local knowledge. While recognising that small-scale
fisheries as a sector is largely vulnerable, there is a need to build on the existing strengths to
move towards viability and increased resilience. An overarching plenary talk by Prateep Nayak
focused on the fundamental question of ‘what strategies and approaches can be used to build
on the existing strengths to reduce vulnerabilities and enhance viability of fisheries and
aquaculture systems in the face of persistent global change, including climate change’. The talk
examined possible approaches and tools and social wellbeing, resilience, access to capitals, and
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human rights were highlighted as holistic and integrated approaches that can trigger viability.
Adoption of best practices can and will enable critical coastal ecosystems to adapt to the effects
of climate change, and to reduce the threats from other environmental stresses. Overcoming
vulnerabilities and bringing into play existing and newly acquired strengths will lead to the
viability of fishery and aquaculture systems with positive implications for sustainable coastal
livelihoods and food security.
An example on how existing strengths can be built on from Maine, USA, was given by Ethel
Wilkerson reporting on how aquaculture of softshell clams and quahogs has been developed as
an alternative livelihood and mitigation measure in the softshell clam fishery based on
collaboration with harvesters and local residents. In Kerala, India, Dhanya Kandarattil has
examined work by the State government through the project Theeramythri that encourages and
facilitates for fisherwomen to engage in self-employment. It helps women become more
independent and resilient by providing access to credit, promote self-help group and support to
start businesses.
It is apparent that community engagement and participation of stakeholders are fundamental
ingredients in adaptation plans that will work at the local level – there is ‘adaptation to climate
and adaptation to stakeholders’. At the same time, to maintain the economic, cultural and social
benefits of fisheries in the face of climate change, adaptation at both local and national scales
are needed. Mohammad Mahmudul Islam showed how a combination of interventions from the
government, non-government partners and strategies of the communities have helped to reduce
disaster risk (and improve disaster response) in small-scale fishing communities in Bangladesh.
Bringing together adequate national institutional, policy and legal frameworks and good
practices at community level makes a robust system for disaster risk management and climate
change adaptation. In addition, in some situations, there is no uptake by the stakeholders of the
proposed adaptation because of a lack of awareness and the belief that the changes observed
are part of natural variability and not a long-term change that requires specific adaptation.
Hence, adaption not only needs to be addressed at multiple scales but there is also a need for a
two-way (top-down and bottom-up) processes.
Adaptation that involves social learning is more robust and relevant. Social learning that
includes stakeholders and ensures the scaling up of adaptation planning from local to national,
and that addresses multi-sectoral issues, are lengthy and difficult but they are the most
beneficial.
Adapating fishery policies, regulations and management in response to climate change to
build resilience of small-scale fishing communities
While climate change impact needs to be addressed at multiple scales and through two-way
processes, there is a need for increased attention to bottom up approaches to ensure that
livelihoods of marginalized and vulnerable groups are safeguarded. This participatory
approach is in line with the SSF Guidelines that recognize the vulnerability of small-scale
fisheries (throughout the value chain) to the impacts of climate change and disasters. The SSF
Guidelines constitutes an important tool for addressing climate change impact and adaptation
applying a human rights based approach (HRBA). On this basis, the SSF Guidelines strongly
urge States and other actors to support affected small-scale fisheries communities and to
develop specific policies, strategies and plans for climate change adaptation and mitigation (cf.
Miller et al. 2010), and emergency response and disaster preparedness. These require holistic
approaches to address matters such as coastal erosion, pollution, destruction of habitats and
other issues that may negatively affect climate change adaptation and disaster risk management
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activities. It also requires a research- policy agenda that shows the importance of participatory
climate adaptation initiatives so as to avoid harming coastal communities – something that can
occur if the design and implementation of adaptation measures does not fully consider possible
negative impacts on poverty, sustainable livelihoods and food security.
Another tool is the FAO’s new adaptation tool box of available methods and approaches for
adaptation in capture marine and inland fisheries and in aquaculture that can help countries
inform their Nationally Determined Contributions (NDCs) and other plans in the framework
of the UNFCCC´s Paris Agreement. It recognizes that effectively meeting adaptation
objectives will involve a spectrum of options – implemented by public institutions or the
private sector – within an existing governance framework (Poulain et al. 2018).
Final remarks
Fishers, fish farmers and coastal and riverine inhabitants, already suffering from other drivers
such as poverty, food insecurity, overfishing, competition for resources and population growth,
will bear the full force of climate change impacts through less stable livelihoods, changes in
the availability and quality of fish for food and nutrition, and rising risks to their health, safety
and homes.
Climate adaptation measures are needed, but they must be designed and assessed in a careful
manner, to avoid having negative impacts on individual, household and community wellbeing.
Indeed, climate change adaptation programmes in the small-scale fisheries sector should be
based on HRBA and strive to achieve equitable results. Many existing sources of best practices
and lessons learned were highlighted during the symposium as future directions to work on
fisheries and aquaculture sector vulnerability. In this regard, a ‘voices of the poor’ approach
was referred to as it helps bring fishers, fish farmers and coastal and rural communities to the
forefront in responding to vulnerabilities, and recognizes them as experts. Specific tools and
approaches exist to design, implement, monitor and adjust adaptation in fisheries and
aquaculture in support to countries and the use of these should be promoted.
Eradicating poverty and ensuring food security is an essential part of increasing the resilience
of the small-scale fisheries sector, as emphasized by the Paris Agreement, the United Nations
Agenda 2030 and other international instruments. Tackling climate change through a poverty
lens is a key strategy for moving people out of poverty, and for preventing them from
descending into it, while at the same time, bringing people out of poverty is essential for making
people and communities more capable of dealing with the impacts of climate change.
Achieving this requires that adaptation to climate change should be multidimensional and
multi-sectoral, with flexibility in practices and opportunities for those impacted by climate
change and ensure they have opportunities for diverse livelihoods, allowing them to respond
to the changes. Active support for adaptation is required at national, regional and local levels
of governance and a stronger emphasis should be placed on the contribution of fisheries and
aquaculture to poverty reduction and food security in countries’ NDCs.
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Abstract
Like many artisanal coral reef fisheries around the world, the rural Dominican village of Buen
Hombre struggles with overfishing and ecological degradation. Intense fishing of herbivorous
fish such as parrotfish has contributed to widespread shifts from coral to algal dominance on
local reefs. In an effort to restore herbivory and enhance resilience of Dominican reefs, the
National Environmental Protection Service imposed a two-year ban on fishing of herbivorous
fish on fishing communities such as Buen Hombre, where parrotfish previously made up more
than two-thirds of an average fisherman’s catch. We utilize interviews, catch data, and
ecological surveys both before and one year after the implementation of the herbivore fishing
ban to assess 1) enforcement of and compliance with the ban, 2) shifts in catch composition,
3) shifts in fishing gear and locations, 4) socioeconomic and cultural impacts, 5) conservation
attitudes, and 6) initial ecological responses. As coral reefs continue on a path of global decline,
bans on fishing herbivores are frequently proposed management strategies. However, the
effectiveness of these initiatives as well as the social-ecological consequences for local fishing
communities have not been sufficiently assessed. The Buen Hombre case study highlights
numerous interdisciplinary dynamics relevant to coral reef fisheries around the world. In order
to achieve socially sustainable management that drives lasting ecological results, coral reef
fisheries management must integrate both social and ecological considerations.
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Abstract
At the northern estuaries in the state of Pernambuco, Brazil, small-scale fishing activities are
intensively carried-out, mostly targeting shellfishes. A compelling number of fishers make this
activity their main source of income or as a complementary activity to salaried work, being an
important supply of protein and food security for their families. Social inequality remains
critical in most rural communities, and ongoing lack of visibility and economic perception
affect household income. There are considerable conflicts associated with access to beaches,
as well seas and estuaries, mostly through private land or like tourism, aquaculture, agriculture
and urbanization. The highly contested and entangled socio-spatial and institutional contours
of small-scale fisheries in the study region turn the story of this fisher population into an
emblematic struggle for “defending the beach”. We describe the wicked-nature of the
challenges faced by small-scale fisheries in the region, and their struggles to gain land
ownership and access to the beach and even in coastal fishing areas such as estuaries.
Keywords: Pernambuco, estuary, fishing territory, land ownership, conflicts
Introduction
According to Brazil’s last national fishing census carried out in 2012 (Brasil 2013), the total
fisheries and aquaculture production stabilized at around 1.4 million tons/year. More than 60%
of the fisheries total comes from the small-scale fishery (hereafter, SSF). The same census
shows that the Northeast Region of Brazil, the poorest region in the country, where our case
study is located, has the highest fishery production with more than 250 thousand tons/year. The
region also represents 54.7% of the country’s small-scale fishers (approximately 570
thousand), and holds the highest concentration of fishers that depend on estuarine-based
fisheries for their livelihood (more than 70% of all estuarine-based fisheries).
Small-scale fisheries play an important role in coastal livelihoods, providing social and
economic benefits for a number of local communities and a premium source of regional
seafood (Gasalla and Gandini 2016). In the state of Pernambuco, SSFs comprise the entirety
of seafood production, accounting for more than 15,000 tons in 2009 (Brasil, 2013), and play
an important role in the livelihood of the coastal communities along the littoral, especially on
the state’s northern coastline, where the Atlantic Rainforest known as Zona da Mata
Mesoregion prevails. The study area is at a major state estuarine complex on the north coast of
Pernambuco, encompassing the municipalities of Goiana, Itapissuma, Itamaracá Island and
Igarassu. Mangrove and patches of remaining Atlantic Rainforest cover approximately 30
percent of these municipalities’ area. SSF's predominance in this estuarine region is because
this section of the coast of Pernambuco concentrates 61.6% of the total state estuarine areas or
1,593.54 km2 (FIDEM, 1987). Therefore, most of the state seafood production comes from
Itapissuma and Goiana municipalities (57.3%), where there are several fishing communities
(IBAMA, 2007). The historic port called Port of Veloz (“Porto do Veloz” in Portuguese), where
we address the transdiciplinary approach in our study, is located in the municipality of
Itapissuma, at the Santa Cruz Canal. Due to its proximity to large urban centers, especially the
state capital Recife (which is at about 40km south), the municipality is marked by intense
urbanization and population density.
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The fisher population of Itapissuma and Goiana municipalities have increased tremendously
from the 1970s to the 1990s, in communities originating from the indigenous populations that
inhabited the locality. In the present day, essentially the fishing sector in the state of
Pernambuco as a whole has found itself at the receiver end of a migration wave caused by a
sequence of national development plans and green revolution-driven agrarian tactics. The
recurrent “explosion” of fisher population in the region is embedded in the de-humanizing
agribusiness model, which over the years has generated a contingent of farm workers
unemployed by the increasingly mechanized agriculture.
Together with this unprecedented growth, came highly speculative and financier-driven urban
sprawl, large-scale tourism projects, industrial development, and more recently mangrovebased corporate shrimp aquaculture projects3, affecting directly both production and livelihood
of small-scale fishers. These anthropic factors, coupled with lack of urban and regional
planning and low institutional capacity, at both the state and municipal levels, have contributed
to an overall degradation of the estuarine systems. Coupled with decades of uncontrolled
fishing of these estuarine species by hundreds of people, these factors have been undermining
the long-term sustainability of fisherfolk livelihoods in the region.
Due to the low economic value of the fisheries in the study area user conflicts among fishers
are not very frequent. However, there are considerable conflicts associated with access to
beaches among fishers and private landowners or local tourist resorts. In addition, concerns
arise regarding the quality of the fishing in the estuarine system due to faecal and/or industrial
contamination from adjacent urban areas (Mattos et al. 2017).
In light of the above, the SSF sector in the region is more interested in gaining adequate access
to the beaches and economic returns rather than on the potential limitations that ensure
sustainable use.
Interactions and Governing System(s) Quality
Our case study describes two specific interactions and their respective quality of governing
system developed over the last 8 years: 1) the implementation of government “fishing
territories” program in the region; 2) the current struggle to defend access to the beach.
The Northern Coast Fishing Territory Policy and Multi-stakeholder Council
In the state of Pernambuco, the northern coastal region was granted with a policy called fishing
territory designation in 20084. A study carried out by Joaquim Nabuco Foundation (Silveira et
In 1999 the establishment of a large-scale 300 ha shrimp farm in the Santa Cruz Canal and a
500 ha in between Goiana and Megaó rivers, within the estuarine ecosystem, destroyed
several hectares of mangrove swamps in order to occupy them with nurseries.
4 In 2008 the Ministry of Fisheries and Aquaculture identified within Brazil 174 territories
designated as “fishing territories”. The objective of this program was to strengthen the fisheries
sector through a territorial development paradigm. The social, economic and institutional
stakeholders present in each fishing territory created a development plan to identify and
prioritize essential investment to improve fisher’s livelihoods. As such the program’s pillars
included a) social participation and civic engagement; b) decentralization of decision-making
processes; c) institutional and organizational capacity building; d) budgetary efficiency; e)
territorial planning and governance (MPA, 2008).
3
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al. 2011) found that after two years of obtaining the territorial designation the Council was not
able to approve the Local Fisheries Development Plan due to radically polarized perspectives
on access rights expressed by council members. Within this highly contested system to be
governed, Itapissuma’s fisherfolks associations were able to strengthen partnerships with the
Fishers Pastoral Movement – (CPP), local NGOs, some of the more progressive university
professors and civil servants from the state’s Fisheries and Aquaculture Superintendence
Office. Although the Territorial Council ceased to function in late 2012 (with the Program’s
end at the national level), the program was fundamental in constructing partnerships that
strengthened and, in some cases, re-activated the collaboration of fisherfolks’ associations with
the CPP and NGOs working in the region.
Fisher’s struggle in Itapissuma to gain land ownership and access to the beach
In an attempt to defend access to the beach and gain land ownership and access to fishing
territories, the Fisher Colony Z-10 in Itapissuma requested to be granted the Term of
Authorization for Sustainable Use – TAUS, a legal federal provision intended to protect areas
important to the fishing community from external pressures. In Itapissuma, the TAUS was
specifically requested for the "Porto do Veloz" community. The contested area falls within the
designation of used Federal area. Historically, the fishers’ population use this piece of the beach
as an access point to support small-scale fishing activities, to store fishing gear and equipment,
vessels and to handle and dispose of fishery production, among others. This area is also used
for the development of complementary activities, such as planning and management meetings,
according to their particular modes of work.
In an attempt to resolve the conflict and provide legal justification for maintaining the access
to the beach, the Fishing Colony Z-10 in partnership with the Fishers Pastoral Movement georeferenced the area. The conducted survey delineated two areas: one with designated traditional
usage as per the requested TAUS and a second area with improvements, which would remain
within the premises requested by the upper area landowner. The idea was to agree on a division
of the conflict area meeting demands from both sides. It is important to mention that the process
of georeferencing the site for granting the TAUS excluded the area delineated by the medium
high tide (Limite de Preamar Média – LPM) and the so called “marine land” (Limite de Terreno
de Marinha – LTM5). Fishers consider that this “imaginary” line draws the limits to the area
claimed by the landowner, even if it includes the contested “improved segment”. These lands
are regarded by the community as non-negotiable since they fall within the designation of
Federal lands. It is important to note that the territorial conflict illustrated by this case study
provides an in loco description of issues related to tenure rights of traditional communities, which
are currently at the center of the debate on fisheries sustainability at the international level.
This is a quintessential example of a social conflict, which arises from the interdependence of
the social system and the natural system for survival and sustainability. This interdependence
is nested within interacting systems that often have conflicting social and economic
stakeholders. At the same time, the competent environmental agency and government
structures were unable to provide adequate measures to assign fishing areas and to solve the
conflicts that have arisen over the disputed beach, aggravating SSF's wicked problems and
instability.
Final Remarks
The “marine land” is an area of 33m in width, calculated from the medium high tide
measured in 1831.
5
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Moreover, these two points on the fishing community timeline are also a testament of resistance
and hope that overcomes the theory of neatly aligned governing systems. The messy field of
social activism and institutional ruptures created over time, points out to some path-inflections.
It is exactly by (re)connecting these events that we attempt to trace a contour line of reflexive
governance experiments. It is within this history and geography of unpredictable turning points
that the fishing community’s rupture with its oppressing path dependence can be evidenced,
meddling into a path-setting and exciting story of defending the (local) beach.
The case study also provides insights on the very important role of organized civil society in
seeking justice, and a greater and better understanding of territorial ownership rights in
traditional fishing communities. A number of social organizations have recently launched a
Federal Bill of Popular Initiative in defense of the "Fishing Territory" claiming, among other
issues, the "recognition, protection and guarantee of the right to the territory of traditional
fishing communities", consistent with a historical and anthropological approach. This Bill is an
attempt to create tools that allow citizens to present proposals for legitimating norms of life in
society (and in relating with the natural system) beyond the capitalist mode of accumulation,
for the creation of rights, and for reversal of a situation that causes harm to the community.
The Bill is an important step in the defense of a better territorial management system based on
traditional fishing communities’ knowledge and their balanced livelihoods.
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Abstract
Top shell (Tectus niloticus, family Tegulidae) and spiny oyster (Spondylus cf. versicolor,
family Spondylidae) are economic shellfish found in tropical coral reefs with shallow waters.
Because of its high economic value, the shellfish were usually harvested by small-scale fishers.
In this study, we analyse the possible impacts of the shellfish collection on coral communities
using Ko Si Chang Group as a case study. Ecological surveys were done during 2008 – 2016
to observe the long-term change in abundance of the top shell and spiny oyster while in-depth
interview with the fishers were also conducted. Based on the survey, the population density of
the top shell drastically declined from 65 ind.100 m-2 in 2008 to 5 ind.100 m-2 in 2016 while
the density of spiny oyster slightly reduced from 143 ind.100 m-2 in 2008 to 121 ind.100 m-2
in 2016. Currently, only 3 – 4 small-scale fishers in Ko Si Chang Groups collect those shellfish
by free-diving. Yet, as much as 50 - 60 kg of the shellfish per fisher per day were harvested.
The average selling prices ranged from 5 – 6.5 USD per kg. In terms of ecological impacts,
greatly reduced abundance of the top shell may alter the balance of algal dynamics since the
shell is one of important grazers in reef systems. Overgrowth of algae may also affect coral
growth and recruitment. The spiky oyster generally attaches on coral colonies so physical
damage on the corals can be occurred because digging tools are usually used to harvest the
shellfish. This research provides baseline information for future research and policy
formulation to support ecological and fisheries sustainability.

Restoration process and adaptive capacity of fishing communities after 2011 tsunami in
Japan: Focus on the role of local fishers restarting local rural economies
Yokoyama, Takafumi, Rissho University, Japan, takafumi@ris.ac.jp
Abstract
Seven years after the 2011 tsunami, coastal fishing communities in northeastern Japan and their
fishing activities recover to the pre-earthquake level. On the other hand, restoration processes
are not a uniform state, are variable reflecting condition of local fishery and social capital in
several fisheries communities. This study clarifies the restoration process of fishing
communities in Oshika peninsula, Miyagi prefecuture, Japan, focus on the role of local fishers
in restarting local rural economies. It then, discusses the adaptive capacity of fishing
communities against a tsunami hazards. The Oshika peninsula, where oyster, seaweed farming
and fishing are the main economic activities, suffered extensive damages from the tsunami.
The Oshika peninsula is located within the Miyagi prefecture, one of the 47 prefecture of Japan,
and has an extension of about 20 km coastline, comprised of small bays dominated by rocky
or sandy bottom environments. Communities are generally isolated from one another, and local
festivals and other events are considered important opportunities for the creation and
reaffirmation of community social ties in the region. In Makinohama case, the tsunami also
forced fishers to modify the way they harvested and marketed their oysters for the fresh de467

shelled market. Without appropriate facilities to de-shell and package fresh oysters, they had
lost access to that market. Therefore, one of the fishermen in Makinohama, decided to contact
the FCA in Hokkaido. After collective discussions, Makinohama fishers decided in May 2012
to ship their oysters live, before reaching market size, to farms in Hokkaido.
Keywords: The 2011 tsunami in Japan, Fishing Community, Restoration Process, Adaptive
Capacity, Oshika Peninsula in Japan
Introduction
The Great East Japan Earthquake of March 11, 2011 forced us to re-examine relationship
between human and nature. It is no surprise then that since the disaster, we have seen a large
number of international and inter-disciplinary research on this issue (e.g. Hirakawa and
Imamura 2013a, 2013b).
The Tohoku coastal region and other areas in Japan had experienced many tsunami disasters
before the Great East Japan Earthquake struck. Examples include the 1896 Sanriku earthquake
in Meiji era, the 1933 Sanriku earthquake in Showa era, and the tsunami that hit Japan
following the 1960 Valdivia earthquake in Chile. There have been reports, albeit few in
number, on the scale of the damage in these disasters and the process of restoration. For
example, Yamaguchi (1964) illustrated how communities rebuilt themselves following the
1933 Sanriku earthquake in Showa era. Additionally, while it did not concern communities in
the Sanriku region, a study by Seki (2000) analyzed the impact of the 1993 Hokkaido
Earthquake and the ensuing tsunami, and examined how the fishing communities restored their
livelihoods following the disaster. However, the above studies focused on tsunami damage and
the efforts to rebuild fishing communities; they did not examine how fisheries have been
shaped by the process of restoring inshore fishing communities and the impact of a tsunami
upon on fisheries.
The Great East Japan Earthquake devastated many coastal areas in Tohoku, the northeast of
Japan, and ravaged many inshore fishing communities in these areas. The disaster resulted in
a massive death toll of 15,894, and the bulk of the victims were in three prefectures: Iwate
(29%), Miyagi (60%), and the northeast of Fukushima (10%). These three prefectures are
situated in the Tohoku Pacific coastal region, which features a ria coastline with many rich
inlets. The region is one of the best areas in Japan for fishing, and many fishing communities
are dotted along the coastline. As one would expect, aquaculture was a major livelihood here,
with many family-owned oyster and wakame seaweed farming enterprises. However, the
tsunami destroyed many households and aquaculture facilities.
Seven years on since the disaster struck, some fishing communities have made progress in
restoring their livelihood. For example, there have been schemes to relocate communities to
sites in higher altitudes. In these sites, “restoration public housing” projects have been
undertaken to house members of the community who were living in temporary prefab
accommodation. Furthermore, most ports and other fishing infrastructure are restored to their
pre-disaster condition; 100% of fishing port seawalls, 82% of fishery facilities, and 92% of
fishing boats are now restored. However, although this may be the case with the hard or
physical side of restoration, if we look at the fishing communities and the fishers, we find that
many of these communities have not yet restored their fishing activities. The fishing
communities had to make various decisions about how they would restore their fishing
operations in the face of the tsunami damage, the extent of which varied by region. The
decisions they took were shaped by the restoration policies and public funding programs of the
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national and prefectural governments, which themselves reflected the various viewpoints of
the post-disaster period.
The study aims to clarify the restoration process of fishing communities in the coastal area
from the Great East Japan Earthquake. Lastly, I will discuss the role of fishermen in the
restoration process and the adaptive capacity of fishing communities.
Methods
In examining the restoration process of fishing communities in the coastal area from the Great
East Japan Earthquake and their adaptive capacity, the perspective to focus on the geographical
scale of the disaster phenomenon is important. What determines the restoration process in each
fishing community is economic capital which each fishing community had already had prior to
the Great East Japan Earthquake, fishing resources and the quality of social capital, or in other
words, ‘local logic’. However, the restoration process of a fishing community is strongly
influenced by phenomena at a higher scale such as national and prefectural restoration policies
and subsidies. Consequently, the study aims to clarify the fishing community’s adaptive
capacity to disaster by examining phenomena at the local, regional and national scales. The
study consists of the following three steps. First, the study clarify restoration policies from the
Great East Japan Earthquake at the national/regional scales. Following this, taking a fishing
community in Oshika Peninsula, Miyagi Prefecture as a case, the study describes the restoration
process of a fishing community in the coastal area and the role of fishermen played in it.
Fieldwork was carried out intermittently from 2011 to February 2017. Lastly, the study
discusses the fishing community’s adaptive capacity to the tsunami damage in the restoration
process.
Results
In April 11, 2011, one month after the Great East Japan Earthquake struck, the Cabinet resolved
to establish the Great East Japan Earthquake Reconstruction Design Council (Reconstruction
Design Council). The Reconstruction Design Council was intended as an advisory council to
the prime minister, and as such, it consisted of third-party experts tasked with deliberating on
reconstruction plans. However, the prefectural governors of Iwate prefecture and Miyagi
prefecture also sat on the council. The first session of the council was held on April 14, 2011,
and by November 10, 2011, the council had held 13 sessions. The Reconstruction Design
Council was discontinued in February 10, 2012, after the inauguration of the Reconstruction
Agency. The government then established the Reconstruction Promotion Committee, a panel
of third-party experts that continues to this day.
On June 25, 2011, the Reconstruction Design Council summarized its findings from all its
previous sessions into a singular report titled Proposals for Reconstruction: Hope Amid the
Tragedy (Reconstruction Design Council 2011). The report presented proposals in three
categories: 1. Proposals regarding inshore fisheries and communities, 2. proposals regarding
offshore pelagic fisheries and marine centers, and 3. proposals for restoring fishing grounds
and resources and for facilitating collaboration between private fishing enterprises.
Fisheries economist Hamada (2013) mentions that the disaster-hit prefectures had organized
their own reconstruction councils and released their own findings during the period that the
Reconstruction Design Council was holding sessions. In other words, in contrast to Iwate
Prefecture which drafted the restoration policy having the Fisheries Cooperative Associations
(FCA) at the core with each FCA granted decision making power, Miyagi Prefecture proposed
new policies such as the concentration of fishing ports and the introduction of private capital.
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Miyagi Prefecture’s policies have been criticized as “disaster capitalism” by Furukawa (2015).
Behind the differences in the restoration policies between the prefectures lies difference in
organizational structure of the prefectures: while in Miyagi Prefecture, most of the regions have
a single FCA, in Iwate Prefecture, each municipality has its own FCA.
The Oshika peninsula, the study area of this research, where oyster, wakame seaweed farming
and fishing are the main economic activities, suffered extensive damages from the tsunami.
The Oshika peninsula is located within the Miyagi prefecture, one of the 47 prefecture of Japan,
and has an extension of about 20 km coastline, comprised of small bays dominated by rocky
or sandy bottom environments. Communities are generally isolated from one another, and local
festivals and other events are considered important opportunities for the creation and
reaffirmation of community social ties in the region.
In almost all fishing communities in Oshika Peninsula, the tsunami robbed them of life and
livelihood infrastructure such as houses, aquaculture facilities and fishing boats. However, in
the immediate aftermath of the Great East Japan Earthquake, fishermen resumed fishing by
gathering fishing boats and aquaculture facilities which were not damaged. The forms which
were often attempted at that time were ‘collaboration’ and ‘shift of fishing species’. For
example, in Omotehama District of Oshika Peninsula because many of their fishing boats were
swept up by tsunami, after the Great East Japan Earthquake, they used fishing boats made
available by volunteers through several management bodies. Many fishermen in Fukkiura
District of Oshika Peninsula turned to cultivation of wakame seaweed which generated income
in a short term while there was no income from oyster production. One of the major reasons
why many collaborative management bodies started to appear after the Great East Japan
Earthquake was that subsidies to resume fishery were often conditioned on collaboration. As a
result, management bodies in which several fishermen collaborated started to appear in many
disaster-affected fishing communities, not restricted to Oshika Peninsula. Still, the effects of
the tsunami on local fishery are not necessarily mitigated by collaboration or shift in fishing
species.
As in the case of many fishing communities, in Makinohama, fishing boats, aquaculture
facilities and houses were swept up by the tsunami. Since in many of fishing communities of
Oshika Peninsula, almost all residents were engaged with fishing, rebuilding fishing meant
rebuilding life. Consequently, in many districts, fishermen took the lead in the initial response
to the Great East Japan Earthquake. In Higashihama District consisting of five settlements
including Makinohama, the ‘Higashihama District Response Headquarters’ was organized by
the residents in order to coordinate and distribute aid and volunteers after the Great East Japan
Earthquake. The organization was led by Fisherman A, a fisherman leader, who once led the
local FCA and the branches in each settlement were led by fishermen. The response of
Higashihama District attracted attention from other districts and many volunteers started to
come. Against this backdrop, by making the most of connections the external volunteers had,
they developed new distribution routes for oysters.
Without appropriate facilities to de-shell and package fresh oysters, they had lost access to that
market. Therefore, Fisherman A decided to contact the FCA in Hokkaido. After collective
discussions, Makinohama fishers decided in May 2012 to ship their shelled oysters, before
reaching market size, to farms in Hokkaido.
Discussion and Conclusion
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Now, seven years on from the Great East Japan Earthquake, most of the affected fishing
communities in the coastal area of Tohoku are recovering to the pre-Earthquake standards. In
the initial phase, there were differences in restoration policies between Miyagi and Iwate
Prefectures, and in Iwate Prefecture, rebuilding focusing on the FCAs is making progress and
in Miyagi Prefecture, each fishing community has taken the lead in restoration. In Makinohama
District of Oshika Peninsula, while the oyster production facilities have yet to be rebuilt,
shipment of shelled oysters to Hokkaido, which is different from the pre-Earthquake
distribution route, has been attempted successfully. Behind this are the fishing community’s
leadership and social capital that has allowed for the sharing of new methods. What this study
shows is that in restoring the coastal fishery from the tsunami disaster, the local entities should
be allowed to take the lead.
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Implementing the FAO’s Voluntary Guidelines for Securing Sustainable Small-Scale
Fisheries in the Context of Food Security and Poverty Eradication to achieve the 2030
Agenda for Sustainable Development
Zelasney, Joe, Food and Agriculture Organization of the United Nations (FAO), Italy
Joseph.Zelasney@FAO.org
Abstract
A high-level United Nations conference process (The Ocean Conference) to support the
implementation of Sustainable Development Goal 14 – Conserve and sustainably use the
oceans, seas and marine resources for sustainable development – has commenced. In June 2017
at UN headquarters in New York, during the inaugural Ocean Conference, close to 1,400
voluntary commitments for concrete action to advance implementation of SDG 14 were made.
Following the inaugural Ocean Conference, The United Nations launched nine thematic multistakeholder Communities of Ocean Action (COA). The nine COA’s are working together with
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the United Nations Secretary-General's Special Envoy for the Ocean, Ambassador Peter
Thomson, and the UN Department of Economic and Social Affairs to follow-up on the
implementation of these voluntary commitments; to catalyze and generate new voluntary
commitments; and to facilitate collaboration and networking amongst different actors in
support of SDG 14. FAO, along with UNDP, are co-focal points for COA #9 – Sustainable
Fisheries. This COA contains all of the voluntary commitments in support of SDG 14.b Provide access for small-scale artisanal fishers to marine resources and markets. The Ocean
Conference process represents an opportunity for SSF actors to promote their work while
connecting with partners to collectively work toward implementation of the FAO Voluntary
Guidelines for Securing Sustainable Small-Scale Fisheries in the Context of Food Security and
Poverty Eradication to achieve the 2030 Agenda for Sustainable Development.
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