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Abstract: Recognizing that protected areas (PAs) are essential for effective biodiversity conservation action,
the Convention on Biological Diversity established ambitious PA targets as part of the 2020 Strategic Plan for
Biodiversity. Under the strategic goal to “improve the status of biodiversity by safeguarding ecosystems, species,
and genetic diversity,” Target 11 aims to put 17% of terrestrial and 10% of marine regions under PA status
by 2020. Additionally and crucially, these areas are required to be of particular importance for biodiversity
and ecosystem services, effectively and equitably managed, ecologically representative, and well-connected
and to include “other effective area-based conservation measures” (OECMs). Whereas the area-based targets
are explicit and measurable, the lack of guidance for what constitutes important and representative; effective;
and OECMs is affecting how nations are implementing the target. There is a real risk that Target 11 may be
achieved in terms of area while failing the overall strategic goal for which it is established because the areas
are poorly located, inadequately managed, or based on unjustifiable inclusion of OECMs. We argue that the
conservation science community can help establish ecologically sensible PA targets to help prioritize important
biodiversity areas and achieve ecological representation; identify clear, comparable performance metrics of
ecological effectiveness so progress toward these targets can be assessed; and identify metrics and report on the
contribution OECMs make toward the target. By providing ecologically sensible targets and new performance
metrics for measuring the effectiveness of both PAs and OECMs, the science community can actively ensure
that the achievement of the required area in Target 11 is not simply an end in itself but generates genuine
benefits for biodiversity.
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Se Requiere Ya de Ciencia más Audaz para las áreas Protegidas

Resumen: En reconocimiento de que las áreas protegidas (APs) son esenciales para la acción efectiva
de la conservación de la biodiversidad, la Convención Biológica sobre la Diversidad estableció objetivos
ambiciosos de áreas protegidas como parte del Plan Estratégico para la Biodiversidad 2020. Bajo la meta
estratégica de “mejorar el estado de la biodiversidad por medio de salvaguardar a los ecosistemas, las especies
y la diversidad genética”, el Objetivo 11 busca poner 17% de las regiones terrestres y 10% de las marinas en
estado de AP para 2020. Además y de manera crucial, estas áreas necesitan ser de particular importancia para
la biodiversidad y los servicios ambientales, estar manejadas efectiva y equitativamente, ser representativas
ecológicamente, estar bien conectadas e incluir “otras medidas de conservación efectiva basadas en el área”
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(OMCE). Mientras que los objetivos basados en el área son expĺıcitos y medibles, la falta de dirección para qué
significan importante, representativo, efectivo y OMCE está afectando cómo las naciones están implementando
el objetivo. Existe un riesgo real de que el Objetivo 11 se alcance en términos de área y falle en el objetivo
estratégico general por el cual fue establecido ya que las áreas se encuentran mal ubicadas, manejadas
inadecuadamente o basadas en una inclusión injustificada de las OMCE. Argumentamos que la comunidad
de cient́ıficos de la conservación puede ayudar a establecer objetivos de APs ecológicamente sensibles para
ayudar a priorizar áreas de biodiversidad importantes y alcanzar la representación ecológica; identificar
medidas claras y comparables de la efectividad ecológica para poder evaluar el progreso hacia estos objetivos;
e identificar medidas y reportar sobre la contribución que las OMCE aportan al objetivo. Si proporcionamos
objetivos ecológicamente sensibles y nuevas medidas de desempeño para calcular la efectividad de las APs y las
OMCE, la comunidad cient́ıfica puede asegurar activamente que la obtención del área exigida en el Objetivo
11 no sea sólo un fin por śı misma, sino también que genere beneficios genuinos para la biodiversidad.

Palabras Clave: CBD, Congreso Mundial de Parques, conservación de especies amenazadas, Objetivo Aichi 11,
objetivos, poĺıtica ambiental, resiliencia

Introduction

Protected areas (PAs) are heralded as the cornerstone
of effective biodiversity conservation. In recognition of
their increasing importance in a world facing dramatic
ecological changes and biodiversity loss (Tittensor et al.
2014), the Convention on Biological Diversity (CBD) es-
tablished 20 Aichi Biodiversity Targets organized under
five Strategic Goals (CBD 2011). Under goal C to “improve
the status of biodiversity by safeguarding ecosystems,
species, and genetic diversity,” Aichi Target 11 sets out
ambitious PA targets: “ . . . by 2020, at least 17% of terres-
trial and inland water areas and 10% of coastal and marine
areas, especially areas of particular importance for biodi-
versity and ecosystem services, are conserved through
effectively and equitably managed, ecologically repre-
sentative and well-connected systems of protected areas
and other effective area-based conservation measures,
and integrated into the wider landscape and seascape”
(CBD 2011). However, whereas the area-based targets
are explicit and measurable (i.e., 17% of terrestrial and
10% of marine regions under PA status by 2020), the
additional objectives of the target are neither explicit nor
quantitative. Without guidance about what important,
representative, effective, and other effective area-based
conservation measures (OECMs) mean, attention and ef-
fort focuses on the area-based metrics, thereby increasing
the risk that Aichi Target 11 may be achieved in terms of
area protected but may fail the overall strategic goal for
which it was established.

Although the last three decades have seen significant
growth in the number and extent of protected areas glob-
ally (Juffe-Bignoli et al. 2014), achieving the 2020 targets
still requires the most rapid expansion of the global PA
estate in history (Venter et al. 2014). This presents an
extraordinary opportunity for achieving substantial con-
servation outcomes. The half-way point of the 10-year
plan has been reached and there has been progress to-
ward the 2020 PA targets; 15.4% of the world’s terrestrial
area and 8.4% of the marine realm are covered by a
PA under national jurisdiction (CBD 2013; Juffe-Bignoli

et al. 2014). Some nations have increased the extent of
underrepresented ecosystems and strengthened manage-
ment systems in PAs, leading to increasing populations
of a number of threatened species in both marine and
terrestrial realms (Butchart et al. 2012; Geldmann et al.
2013; Edgar et al. 2014). Yet it is widely accepted that
the overall PA estate is inefficient because PAs are of-
ten poorly located and poorly managed; fail to capture
important elements, functions, and services of biodiver-
sity; and are failing to address continuing pressures such
as habitat loss and resource exploitation due to corrup-
tion, poor governance, or insufficient financial resources
(Mascia & Pailler 2011; Brooks 2014; Hulme et al. 2014;
Montesino Pouzols et al. 2014). Additionally, emerging
or intensifying threats, including anthropogenic climate
change (IPCC 2013), land grabs by large corporations
and foreign governments (Laurance et al. 2014), new in-
vasive species and pathogens (Foxcroft et al. 2013), and
wildlife trafficking perpetrated by international criminal
networks (Bennett 2015), are eroding PA effectiveness
in both developed and developing nations (Watson et al.
2014).

Achieving Aichi Target 11 will be a pyrrhic victory if
the conservation science community does not help policy
makers by providing guidance, definitions, methodolo-
gies, and metrics for what important, representative,
and effective mean in relation to the PA estate and what
the actual contributions of OECM are to the target. To
date, CBD policy documents (e.g., CBD 2013) describe
progress toward Target 11, as well as broad gaps and
obstacles in the ability to assess progress, but they do not
identify the broad science questions that need to be ad-
dressed so that nations can fulfill their obligations. Here,
we describe 3 ways the science community can help a
nation’s ability to comprehensively implement Aichi Tar-
get 11. First, establish ecologically sensible PA targets to
help prioritize important biodiversity areas and achieve
ecological representation. Second, identify clear, com-
parable performance metrics of ecological effectiveness
so progress toward these targets can be assessed. Third,
identify and report on the contribution OECMs (defined
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above) make to current PA targets. All 3 issues were high-
lighted in the 2014 World Parks Congress (WPC) through
its Promise of Sydney outcome, and it is our belief that all
are achievable in the short term. With only five years left
to achieve the 2020 targets, we argue that these 3 foci
must become much more urgent priority for conservation
scientists.

Defining Important by Establishing Ecologically Sensible
Targets to Help Prioritize Important Biodiversity Areas and
Achieve Ecological Representation

Aichi Target 11 has been widely interpreted as a simple
area-based target, partly because there have been no ac-
cepted, ecologically meaningful guidelines for identifying
important and representative areas for biodiversity that
meet ecosystem representation needs, as the Target re-
quires. The result is latitude for governments to establish
new protected areas that increase the overall area of the
protected-area estate by focusing on areas with low social
and economic costs but that may have minimal value for
biodiversity conservation (Joppa & Pfaff 2010; Barr et al.
2011; Devillers et al. 2014). These are often chosen on the
basis of least political or social objection and therefore
may include places that are relatively less threatened by
human activity and contain few irreplaceable ecosystems
or species.

Conservation scientists must rapidly provide guidance
on ecologically sensible targets that reflect the needs
of species and ecosystems and account for the ecologi-
cal and evolutionary processes underpinning biodiversity
(Noss et al. 2012; Giljohann et al. 2014). These targets
need to build on concepts such as ecological representa-
tion and incorporate explicit conservation prescriptions.
As a foundation for this work, conservation planning
for particular species is now increasingly based on life-
history characteristics—an avenue that offers promise for
setting targets that secure multiple species from extinc-
tion at regional and continental scales (Joseph et al. 2009;
Wilson et al. 2010). For example, Wilson et al. (2010) set
species-specific targets for 170 forest-dwelling species in
East Kalimantan using both expert opinion on individ-
ual species’ extinction risk and their area of occupancy.
The use of these species-specific targets means these au-
thors were able to identify how much protected land was
needed, and where, to ensure species persistence across
the region.

There is also an increasing number of examples of stud-
ies quantifying and spatially mapping important ecologi-
cal and evolutionary processes that drive the distribution
and abundance of biodiversity (Rouget et al. 2006; Klein
et al. 2009b). Such information could also be used to
develop ecologically sensible targets at relevant spatial
scales (Bennett et al. 2009; Watson et al. 2009; Klein
et al. 2009a). Additionally, climate-smart targets are be-
ing integrated into conservation planning exercises based
on modeling of habitat suitability under different climate
scenarios (Carvalho et al. 2010; Hole et al. 2011) and

on an increasing capacity to identify climate refuges and
important elevational and latitudinal gradients (Watson
et al. 2009; Keppel et al. 2012). For example, Cacciapaglia
and van Woesik (2015) identified 12 potential climate
refuges for tropical coral species throughout the Indian
and Pacific Oceans on the basis of knowledge of species’
local thermal stress tolerance and by integrating this in-
formation with climate forecasts. These climate refuges
are likely to be an important contribution to PA networks
across the region when considering the future effects of
climate change.

The establishment of ecologically sensible targets
will build on the standards for key biodiversity areas
(KBAs) that were launched in a consultation draft at
the WPC. This work stems from existing approaches
such as Important Bird and Biodiversity Areas (Butchart
et al. 2012) and the Alliance for Zero Extinction
(Ricketts et al. 2005) to establish clear criteria and
thresholds for the identification of sites contributing
significantly to the global persistence of biodiversity (Di
Marco et al. 2015). The new KBA criteria consider the
presence of threatened and geographically restricted
biota, ecological intactness, and biological processes
(http://www.iucn.org/biodiversity_and_protected_areas
_taskforce) and provide a powerful mechanism the con-
servation science community can use to set ecologically
sensible targets beyond simple areal coverage.

Defining Effective by Establishing Evidence-Based Metrics of
Ecological Effectiveness

Nations commonly monitor and report on their progress
toward Aichi Target 11 based on the number and extent
of PAs. These simple metrics can (and often do) obscure
continuing biodiversity decline while showing positive
trends (Hoekstra et al. 2005; Brooks 2014) and can be
used perversely to claim expanding residual protection
as conservation success. Yet rarely do countries moni-
tor the benefit conferred by protecting an area relative
to a counterfactual, no-protection scenario (Maron et al.
2013). Given the shortcomings of existing conservation
metrics, there is a strong need for new measures for
PA performance that connect public investment in con-
servation to genuine conservation outcomes relative to
conservation losses (McDonald-Madden et al. 2009).

One way to do this is to present ongoing losses of
ecological values, such as species and ecosystem extent
and function, relative to gains achieved through effec-
tive PA establishment as an auditable conservation bal-
ance sheet (Walker et al. 2008). McDonald-Madden et al.
(2009) used a similar approach to compare ecosystem
loss through land clearing with the extent of land se-
cured in PAs in Queensland, Australia, between 1997
and 2003. This analysis showed that although PA area
increased by 5% across the state, Queensland lost far
more habitat than was reserved. However, full realiza-
tion of our proposed approach would involve comparing
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biodiversity losses not with increases in the extent of PAs,
but with the additional, measurable biodiversity gains at-
tributable to those new PAs and other effective area-based
conservation measures. Only in this way can one judge
true biodiversity gains and losses.

Such approaches would benefit from the types of coun-
terfactual science currently being conducted for planning
of REDD+ (Reducing Emissions from Deforestation and
Degradation) (Venter & Koh 2012) and biodiversity off-
sets (Maron et al. 2015). For example, the use of realis-
tic counterfactual scenarios across an intensive mining
region in Brazil revealed that although current policy
would lead to the protection of 4 times the amount
of land expected to be deforested due to mining, this
would only result in avoidance of the equivalent of 3%
of mining-driven deforestation (Sonter et al. 2014). Such
loss-gain accounting can benefit from recent advances
in high-resolution satellite imagery (Hansen et al. 2013),
better species and ecosystem maps (Butchart et al. 2015),
more accurate and clearly demarcated protected area
boundaries (IUCN and UNEP-WCMC 2014), systemati-
cally collated information on species populations and
trends inside and outside PAs (Barnes et al. 2015), and
a greater understanding of suitable quantitative counter-
factuals for protected areas (Newton et al. 2007; MacNeil
et al. 2015). These approaches should also incorporate
information on protected-area management effectiveness
(PAME) (Hockings 2000) being collected, but not neces-
sarily publically reported, by many countries, NGOs, and
others. The PAME data are intended primarily as a tool
for local adaptive management and may therefore directly
address many of the site-level aspects of effectiveness that
can provide insights into the impact of protected areas
on biodiversity conservation from the local to global scale
(Coad et al. 2015).

Using this information and new analytical techniques
to create a balance sheet of conservation gains and
losses, the science community could better examine the
net benefit of conservation actions and policies and as-
sess real conservation progress driven by national PA
estates. This information is crucial for formal CBD re-
porting documents and emerging standard-setting ini-
tiatives such as “green listing” conservation successes
for species, ecosystems, and protected areas (https://
portals.iucn.org/library/node/44008). Such tracking of
how effectively conservation actions slow biodiversity
decline, would be much like how climate scientists track
precisely and in near real time how emissions targets are
affecting atmospheric CO2 concentrations (IPCC 2013).

Defining OECMs by Assessing the Contribution of Other
Effective Area-Based Conservation Measures

The formulation of Aichi Target 11 encompasses not just
PAs per se, but also “other effective area-based conserva-
tion measures.” This component of the target recognizes

the conservation value of sites where management is con-
sistent with the maintenance of the biodiversity, yet the
sites do not meet the formal definition of a protected
area, such as some networks of locally managed marine
areas (LMMAs), community-based resource management
areas (Grantham et al. 2011; Dahal et al. 2014), and var-
ious forms of traditional land-use management. As with
the rest of Aichi Target 11, this spans governance ar-
rangements including public, private, community, local,
indigenous, customary, and mixed arrangements (Borrini-
Feyerabend et al. 2013). Although this idea opens excit-
ing opportunities to recognize diverse forms of manage-
ment systems, it also increases the risk that conservation
credit will be awarded where it is not due because the def-
inition of what is or is not included remains under devel-
opment, management expectations are less prescribed,
and there is a risk that governments will apply a very
loose interpretation of what constitutes such an area.
Managing this risk will require honest consideration of
the capacity of OECMs to effectively achieve biodiversity
conservation.

The greatest benefit of recognizing these OECMs is
that it provides a formal recognition of land and resource
management practices that complement PAs, which can
extend the area under conservation management and in-
form the setting of future PA acquisition targets. This also
dramatically enhances options for communicating and
fundraising for these practices. However, while many
areas stand to benefit from non-PA conservation man-
agement, significant uncertainty remains about which
measures should be deemed effective. Measures could
potentially include control of invasive species, regulation
of hunting, fisheries management, and even avoidance or
mitigation of impacts on biodiversity in sites otherwise
dedicated to extractive and industrial activities—as long
as those activities are consistent with retaining the site’s
biodiversity importance. From an ecological perspective,
major uncertainties exist around identifying the propor-
tion and type of biodiversity that can be effectively con-
served in areas under these management regimes; there-
fore, it is uncertain how these practices complement PAs
to promote landscape- and seascape-scale conservation.

The lack of science that can be applied to defining the
nature and effectiveness of OECMs could leave the door
open to PA downgrading, downsizing, and degazette-
ment (PADDD), as other tenure types may be viewed
as cheaper to maintain than formal PAs (Mascia & Pailler
2011; Watson et al. 2014). Avoiding such perverse out-
comes will require connecting the scientific process for
defining OECMs to the establishment of both ecologically
sensible targets (to guide where such measures are nec-
essary) and of evidence-based metrics of effectiveness (to
ensure that they are genuinely safeguarding the biodiver-
sity for which they are important).

Effectiveness metrics for OECMs should draw on
methodologies used in PAs, but new tools will likely need
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to be developed. Strong application of science will deter-
mine whether the broader interpretation of protection
that emerged with Aichi target 11 will be a positive or
negative step for global biodiversity conservation.

Conclusion

As the area of land and sea available for conservation
purposes shrinks due to expanding human pressures on
the environment, it is now essential that existing PAs
are effectively governed and enforced and that new PAs
are established in the right places. Providing ecologically
sensible targets for PAs and new performance metrics
for measuring their effectiveness will help ensure the
network of protected areas is not simply an end in itself
but generates genuine benefits for biodiversity. These
advancements must feed into a framework that considers
not only what has been achieved for conservation, but
also what has been lost. Analyzing the role of OECMs
will provide a wider understanding of how our manage-
ment regimes promote and degrade natural systems. By
pursuing collaborative research in these three areas, the
scientific community will provide much of the evidence-
base needed to operationalize the CBD’s Aichi Target 11
and the Promise of Sydney that came out of the 2014
World Park Congress.

Providing this evidence base will enable policy devel-
opers and decision makers to invest the scarce resources
available for conservation as effectively as possible, as
well as increase the ability to communicate the value of
protected areas for global biodiversity conservation and
justify greater, more effective, investments. Importantly,
it will place the onus on governments to stop simply re-
porting on CBD targets in timid and simplistic ways (such
as reporting areal advances in the size of the PA estate)
and to broaden reporting to include other key criteria
agreed on by all the signatory nations. It will also enable
communities and nations to evaluate how well protection
targets are being achieved for their biodiversity heritage
and allow international finance mechanisms such as the
Global Environment Facility to target resources to achieve
the most cost-effective outcomes for biodiversity conser-
vation at relevant scales.
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