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Research and Programmes 
 
The Advanced Services Group 

 
 

 

 
The Advanced Services Group 
The Advanced Services Group is situated in Aston Business School and is a centre of excellence in 
research and practice in the field of advanced services and servitization. It provides education, training 
and research, helping manufacturers and technology innovators to develop services-led strategies and 
implement them in their businesses. 
 
The Advanced Services Partnership 
An international research network of like-minded business executives who are all in the early stages of 
adopting advanced services strategies into their companies. The partnership was formed in 2015 with 
co-chair Jim Euchner who retired earlier this year as VP for Global Innovation at Goodyear. Partners work 
with the Advanced Services Group to guide the research agenda based on their experiences and 
challenges, and have access to regular research meetings and workshops, road mapping and 
benchmarking, and one-to-one support. 
 

 

Advanced Services Growth 3.  
This project will underpin new growth in manufacturing SMEs in 
the Black Country of the UK – it will be achieved through a series 
of business support interventions to help these SMEs to develop 
business models for advanced services that ‘co-create’ value for 
themselves and their customers. 
 

 

Digitally Enhanced Advanced Services (DEAS+) NetworkPlus.  
A cohesive community of researchers and practitioners funded by 
the EPSRC. The DEAS NetworkPlus works collectively across 
disciplines (eg computer science, engineering and business) and 
industry sectors (manufacturing, transport and financial services), 
to accelerate the innovation of Digitally Enhanced Advanced 
Services. 
 

 

Advanced Services Growth 1.  
This project will provide new knowledge, accessed through a 
digital learning platform, for SMEs in the Greater Birmingham and 
Solihull region of the UK – it will underpin changes that SMEs will 
need to make in order to benefit from the changing digital 
landscape. This will through a series of business support 
interventions to help these SMEs transform their businesses. 
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Conference Partner Organisation – The University of LInköping

Servitization research at Linköping University 

Linköping University is a world-leading academic institution in the field of servitization and service business 
models. For over 15 years, research on the topic has been conducted in collaboration with market-leading 
manufacturers and prominent international business researchers. Servitization-related issues are frequently 
studied and analyzed from an interdisciplinary perspective, including marketing, service research, operations 
management, engineering and environmental management, innovation, and strategy. Current research 
projects investigate the interplay between digitalisation and servitization, service pricing, service and solution 
growth strategies, mobility-based services, service innovation management, sustainable product-service 
systems, and remanufacturing strategies. 

Next Generation Rice Processing.
The next generation rice processing project brings together
industrial partners and academic experts, from both the UK and
China, to deliver a project that will significantly disrupt the rice
processing market. In collaborating with Koolmill Systems,
Sheffield Hallam University, Siemens plc, New-Food Innovations
and Cox & Plant, the Advanced Services Group will provide
expertise on business models, revenue models and contract
models. The 2-year project commences on 1st April 2019.

Pathways towards Servitization: A trans-national study of
Organisational Transformation.
An ESRC funded project with the primary aim of developing
organisational transformation pathways that manufacturers can
follow to efficiently and effectively innovate their organisations
through servitization, and compete through advanced services.
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Introduction 
Since its inception, the mission of Spring Servitization Conference (SSC) has been to play a key role in the 
development of a better understanding of servitization and to demonstrate the potential impact upon 
businesses and society. SSC continues to fulfil this mission and provide the major forum for academic 
researchers from across disciplines including operations management, strategic management, service 
innovation, marketing, information systems, etc. to constructively share and debate their findings, generate 
new ideas, network and forge research partnerships. Each year it is encouraging to see a year on year increase 
in abstracts, from both returning academics and those new to SSC. This year we are pleased to see contributors 
are travelling from across Europe, North America, and Asia.   

The Spring Servitization Conference 2019 is being jointly run by Linköping University and Aston Business School 
and as in SSC2018, this partnership has enabled the conference to extend its range of speakers. This has given 
us greater reach and whilst there is a long way to go, we are beginning to achieve our goal of generating 
greater interest in the topic of servitization, and how it can bring financial sustainability and operational 
scalability to the business community both large and small. 

Tim Baines, Ali Z. Bigdeli  
The Advanced Services Group 

May 2019 



V

Committees 
 

Co-chairs 
  
Prof Tim Baines – Advanced Services Research Group, Aston Business School 
Dr Ali Bigdeli – Advanced Services Research Group, Aston Business School 
Prof Christian Kowalkowski - Linköping University 
Prof Daniel Kindström - Linköping University 

 
Local Scientific Committee (Linköping) 
 
Prof Heiko Gebauer 
Prof Lars Witell 
Dr Aku Valtakoski 
Dr Besma Glaa 

 
International Scientific Committee 
 
Prof Steve Brown, University of Southampton, UK 
Dr Jamie Burton, Alliance Manchester Business School, UK 
Prof Rui De Sousa, Catolica Porto Business School, Catholic University of Portugal 
Dr Thomas Frandsen, Copenhagen Business School, Denmark 
Prof Kazuyoshi Hidaka, Tokoyo Institute of Technology, Japan 
Prof Jay Lee, University of Cincinnatti, USA 
Prof Marko Kohtamäki, University of Vaasa, Finland 
Prof Andy Neely, Cambridge Services Alliance, UK 
Dr Chris Raddats, University of Liverpool, UK 
Dr Mario Rapaccini, University of Florence, Italy 
Dr Jawwad Raja, Copenhagen Business School, Denmark 
Prof Rajkumar Roy, Cranfield University, UK 
Dr Nicola Saccani, University fo Brescia, Italy  
Dr Victoria Story, Loughborough University, UK  
Prof Morgan Swink, The Neeley School of Business, USA 
Dr Benny B. Tjahjono, Cranfield University, UK  
Prof Judy Zolkiewski, Alliance Manchester Business School, UK 

© Hochschule Luzern 

 
Local Organising Committee 
 
Iain McKechnie, Aston Business School 
Dr Andreas Schroeder, Aston Business School 
Dr Kawal Kapoor, Aston Business School 
 
Conference Secretariat 
  
Erika Andersson Sapir, University of Linköping 
Jill Forrest, Advanced Services Group, Aston University 
Maria Podsiadly, Aston Business School, Aston University 
 



VI

i

Contents
Advanced research theme.

1

11

21

29

39

51

61

71

81

91

101

113

Contents
Advanced research theme.

CONCEPT, LITERATURE AND THEORY 

INSTITUTIONAL ISOMORPHISM, INSTITUTIONAL LOGICS AND ORGANISATIONAL FIELDS: 
AN INSTITUTIONALIST PERSPECTIVE ON CIRCULAR ECONOMY 
Tobias Widmer, Daniel Prior. 

USING DYNAMIC TOPIC MODELLING TO DECONSTRUCT THE SERVITIZATION META-NARRATIVE 
Rodrigo Rabetino, Marko Kohtamäki, Saara A. Brax & Jukka Sihvonen. 

DIGITAL CAPABILITIES FOR ADVANCED SERVICES: A MULTI-ACTOR PERSPECTIVE 
Chris Raddats, Jamie Burton, Vicky Story & Judy Zolkiewski.        

A METHOD FOR DEVELOPING CAPABILITIES FOR THE MANAGEMENT  
OF PRODUCT/SERVICE-SYSTEMS 
Koji Kimita, Daniela C.A. Pigosso & Tim C. McAloone. 

SMALL AND MEDIUM SIZED ENTERPRISES (SMEs) 

CHALLENGES AND APPROACHES WITH DATA-DRIVEN SERVICES FOR SMES: 
INSIGHTS FROM A FIELD STUDY 
Jürg Meierhofer, Petra Kugler, Roman Etschmann. 

CIRCULAR SERVITIZATION IN SME’S – A PRACTICE APPROACH 
Per Carlborg & Maira Babri. 

READINESS FOR SERVITIZATION TOWARDS ADVANCED SERVICES: 
AN SME DYNAMIC CAPABILITIES PERSPECTIVE 
Paul Jackson, Ahmad Beltagui & Daniel Andrews. 

SERVITIZATION, HOW? DIFFERENT ROUTES TO TAKE 
Nina Löfberg, Peter Magnusson, JanErik Odhe, Antti Sihvonen & Maria Åkesson.  

SERVITIZATION OF SMES THROUGH STRATEGIC ALLIANCES 
Mario Rapaccini, Sara Giovanna Mauro, Lino Cinquini & Andrea Tenucci. 

CAPABILITY CONFIGURATIONS FOR SUCCESSFUL SERVITIZATION PROCESSES
Anna Biedersberger, David Tempelmayr, Christian Stadlmann, Stefan Mang,  
Doris Ehrlinger & Margarethe Überwimmer.  

CASE STUDIES AND EMPIRICAL STUDIES 

WHAT CAN SERVITIZED MANUFACTURERS LEARN FROM THEIR CUSTOMERS?  AN EMPIRICAL 
INVESTIGATION IN THE ELEVATOR INDUSTRY 
Miguel Leichsenring Franco, José Miguel Sá Carneiro, Rui Soucasaux Sousa,  Bernardo Almada-
Lobo. 

OVERCOMING THE CHALLENGES OF CHANGE MANAGEMENT ASSOCIATED  WITH 
SERVITIZATION: LESSONS FROM 20 PRACTICAL CASES 
Shaun West, Paolo Gaiardelli and Anet Mathews. 



VII

ii

DIGITAL SERVITIZATION THROUGH THE LENSES OF PARADOX THEORY – THE EVIDENCE  
OF TENSIONS FROM THE AEROSPACE AND MARITIME INDUSTRIES 
Zsófia Tóth, Christian Kowalkowski, David Sörhammar, Alexey Skylar,  
Bård Tronvoll, Oliver Wirths. 

THE ROLE OF DIGITAL CAPABILITIES FOR DIGITAL PRODUCT-SERVICE SYSTEMS DEVELOPMENT 
Daisy Valle Enrique, Lucas Santos Dalenogare, Marie-Anne Le Dain, Néstor Fabián Ayala  
& Alejandro Germán Frank. 

THE ROLE OF CUSTOMER RELATED FACTORS FOR SERVITIZATION SUCCESS –  
A TWO-STEP QCA 
Eva Lexutt. 

EXTERNAL GROWTH – AN OPTION FOR ACHIEVING SERVICE GROWTH 
IN INDUSTRIAL COMPANIES 
Heiko Gebauer, Aku Valtakoski & Lars Witell. 

SERVITIZATION AND ACTIVITY COORDINATION 
Jawwad Z. Raja and Thomas Frandsen. 

DEALING WITH THE FINANCIAL IMPLICATIONS OF ADVANCED SERVICES THROUGH  
ALTERNATIVE FINANCIAL ENTITIES 
Bart Kamp & Ibon Gil de San Vicente.        

FINANCIAL PERFORMANCE OF SERVICE INFUSION: EQUIFINAL CONSTELLATIONS 
OF ORGANISATIONAL DESIGN, PRODUCT CHARACTERISTICS, AND SERVICE INFUSION APPROACHES 
Nima Heirati, Stephan Henneberg, & Alexander Leischnig. 

DEPICTING THE PROCESS TOWARDS DIGITAL SERVITIZATION  
Marko Kohtamäki & Rodrigo Rabetino.        

ECOSYSTEMS, VALUE AND DIGITALIZATION 

ENHANCING PSS DESIGN THROUGH BIG DATA, IOT AND BIG DATA ANALYTICS 
Tomohiko Sakao, Yang Liu & Abhijna Neramballi. 

HOW FIRMS CO-CREATE DIGITAL INNOVATIONS: EXPLORING DIGITAL SERVITIZATION  
AND CO-CREATION 
David Sjödin and Vinit Parida.  

INDUSTRY 4.0: EXPLORING COLLABORATIVE SUPPLY NETWORKS FROM THE PERSPECTIVE OF A MATURE 
PUBLIC TRANSPORT SYSTEM 
Caroline Ennis and Nicholas Barnett.  

GLOBAL IMPLEMENTATION OF CIRCULAR BUSIENSS MODELS – DECISION SUPPORT 
Wiebke Reim, Vinit Parida, David R. Sjödin & Sambit Lenka. 

DIGITAL TECHNOLOGIES AND SERVITIZATION AS AN ENABLER OF CIRCULAR ECONOMY MODELS 
Federico Adrodegari, Gianmarco Bressanellli, Marco Perona & Nicola Saccani. 

123

131

141

151

159

169

179

189

197

207

217

227

237



VIII

iii

Evolving research theme – Executive summaries 

AN ALIGNMENT FRAMEWORK OF SERVITIZATION VALUE CHAIN COLLABORATION AND GAMIFICATION 
REWARD 
Victor Guang Shi, Tim Baines, Keith Ridgway, James Baldwin, Ali Bigdeli, Daniel Andrews, Panagiotis Petridis. 

SERVITIZATION AS A PLATFORM OFFERING 
Rajiv Puri. 
 
ADOPTION OF BLOCKCHAIN TECHNOLOGY FOR INTEROPERABLE  
TRANSPORT SERVICES 
Seyed Ebrahimi, Victor Guang Shi, Lenny Koh, Lucy Smith, James Baldwin. 

SERVITIZATION IN THE CREATIVE AND CULTURE INDUSTRIES 
Luis Rubalcaba, Jon Sundbo and Alberto Peralta.  
 
A SERVITIZATION APPROACH TO PUBLIC INNOVATION THROUGH PUBLIC-PRIVATE NETWORKS: CASES FROM 
SPAIN 
Alberto Peralta, Luis Rubalcaba. 

This executive summary was removed by the editors.

STEERING MANUFACTURING FIRMS TOWARDS IoT ENABLED SERVICE AND PRODUCT BUSINESS  Claudio 
Lamprecht, Heiko Gebauer, Elgar Fleisch, Felix Wortmann, Timo Gessmann. 
     
HUMAN RESOURCES BARRIERS AND DRIVERS IN SME’S DIGITAL SERVITIZATION: FRENCH CASE STUDIES. 
Nadine Dubruc, Sophie Peillon.   
 
MANUFACTURERS’ DESIGN SKILLS FOR THE DESIGN OF ADVANCED SERVICES. INSIGHTS FROM FIVE BASQUE 
MANUFACTURERS  
Iker Legarda, Ion Iriarte, Maya Hoveskog & Daniel Justel. 

DIGITALIZED SERVITIZATION AND INTEGRATED SOLUTIONS IN THE OFFSHORE WIND INDUSTRY
Jørn Kjølseth Møller.

SELLING INTEGRATED PRODUCTS AND SERVICES: THE ROLE AND FINANCIAL PERSPECTIVE OF THE SALES
ORGANIZATION
Marianna Lena Kambanou.

USE OF STORYTELLING IN THE TRANSITION FROM PRODUCT TO SERVICE
Sandra Ann Benbow & Daniel Andrews.

INDIA’S ROADMAP TOWARDS INDUSTRY 4.0 – A POLICY PRESPECTIVE
Pinosh Kumar Hajoary, K.B Akhilesh.

OPEN SERVICE INNOVATION - THE CHALLENGES OF USER INTEGRATION IN DIGITAL 
SERVICE INNOVATION
Christopher Garrelfs, Marie Luengen and Prof. Dr. Carsten Schultz

247

249

251

253

255

257

259

261

263

265

iii

Evolving research theme – Executive summaries

AN ALIGNMENT FRAMEWORK OF SERVITIZATION VALUE CHAIN COLLABORATION AND GAMIFICATION
REWARD
Victor Guang Shi, Tim Baines, Keith Ridgway, James Baldwin, Ali Bigdeli, Daniel Andrews, Panagiotis Petridis.

SERVITIZATION AS A PLATFORM OFFERING
Rajiv Puri.

ADOPTION OF BLOCKCHAIN TECHNOLOGY FOR INTEROPERABLE 
TRANSPORT SERVICES
Seyed Ebrahimi, Victor Guang Shi, Lenny Koh, Lucy Smith, James Baldwin.

SERVITIZATION IN THE CREATIVE AND CULTURE INDUSTRIES
Luis Rubalcaba, Jon Sundbo and Alberto Peralta.

A SERVITIZATION APPROACH TO PUBLIC INNOVATION THROUGH PUBLIC-PRIVATE NETWORKS: CASES FROM
SPAIN
Alberto Peralta, Luis Rubalcaba.

DIGITAL SERVITISATION: AN EXPERIENCE BASED REVIEW OF HOW SUCCESSFUL INDUSTRIAL COMPANIES
DEVELOP DIGITAL INFRASTRUCTURE TO ENABLE OUTCOME BASED SERVICE
Nick Frank, Harald Wassermann.

STEERING MANUFACTURING FIRMS TOWARDS IoT ENABLED SERVICE AND PRODUCT BUSINESS
Claudio Lamprecht, Heiko Gebauer, Elgar Fleisch, Felix Wortmann, Timo Gessmann.

HUMAN RESOURCES BARRIERS AND DRIVERS IN SME’S DIGITAL SERVITIZATION: FRENCH CASE STUDIES.
Nadine Dubruc, Sophie Peillon.

MANUFACTURERS’ DESIGN SKILLS FOR THE DESIGN OF ADVANCED SERVICES. INSIGHTS FROM FIVE BASQUE 
MANUFACTURERS
Iker Legarda, Ion Iriarte, Maya Hoveskog & Daniel Justel.
 
DIGITALIZED SERVITIZATION AND INTEGRATED SOLUTIONS IN THE OFFSHORE WIND INDUSTRY 
Jørn Kjølseth Møller. 

SELLING INTEGRATED PRODUCTS AND SERVICES: THE ROLE AND FINANCIAL PERSPECTIVE OF THE SALES 
ORGANIZATION 
Marianna Lena Kambanou. 
 
USE OF STORYTELLING IN THE TRANSITION FROM PRODUCT TO SERVICE 
Sandra Ann Benbow & Daniel Andrews. 
 
INDIA’S ROADMAP TOWARDS INDUSTRY 4.0 – A POLICY PRESPECTIVE 
Pinosh Kumar Hajoary, K.B Akhilesh.  

OPEN SERVICE INNOVATION - THE CHALLENGES OF USER INTEGRATION IN DIGITAL  
SERVICE INNOVATION 
Christopher Garrelfs, Marie Luengen and Prof. Dr. Carsten Schultz 

267

269

271

273

275

A RELATIONSHIP VIEW ON DIGITAL SERVITIZATION EMPIRICAL INSIGHTS FROM PROVIDER-
CUSTOMER RELATIONSHIPS
Anmar Kamalaldin, Lini Sundén, David Sjŏdin & Vinit Parida.



IX

iv

A FORMER « 3.0 PREY’S » CHALLENGE TO BECOME A « 4.0 PREDATOR »:  
A CASE STUDY ON THE « DIGITAL TWIN-AS-A-SERVICE » MARKET 
Benjamin Serra. 

EXPLORING SERVITIZATION TO INNOVATE FOR SERVING THE CLIENT-OF-CUSTOMER  
Bart Bluemink MSc, Dr.ir. Lianne W.L. Simonse, Prof.mr.dr.ir. Sicco Santema, Odeke Lenior MSc. 

GROWTH STRATEGIES AND ADJUSTMENT OF OPERATIONS IN SERVITIZATION: BALANCING BETWEEN 
SERVICE-PRODUCT STRATEGY, ENTREPRENEURIAL ORIENTATION, AND ORGANIZATION RESTRUCTURING TO 
REGENERATE SERVICE GROWTH 
Tuomas Huikkola & Marko Kohtamäki. 

A RELATIONAL VIEW ON DIGITAL SERVITIZATION: 
EMPIRICAL INSIGHTS FROM PROVIDER-CUSTOMER RELATIONSHIPS 
Anmar Kamalaldin, Lina Sundén, David Sjödin & Vinit Parida. 

SERVITISATION AS AN ENTREPRENEURIAL PROCESS OF BEHAVIOUR 
Tiina Leposky & Man Yang. 

APPLICATION AND DEVELOPMENT OF THE DATA2ACTION METHODOLOGY TO FOUR 
INDUSTRIAL USE CASES 
Oliver Stoll, Shaun West, Mario Rapaccini, Cosimo Barbieri. 

BETTER SAFE THAN SORRY: DRIVERS OF THE FLAT-RATE BIAS IN A BUSINESS  
MARKET SERVICE CONTEXT 
Mario Kienzler, Christian Kowalkowski & Daniel Kindström. 

HOW SERVITIZING MANUFACTURERS IMPACT ECOSYSTEM DYNAMICS –  
THE CASE OF INCUMBENT SERVICE PROVIDERS IN COMMERCIAL AIRCRAFT 
MAINTENANCE, REPAIR AND OVERHAUL 
Alexander Moerchel & Frank Tietze.  

IoT ENABLED SERVITIZATION: THE KEY FEATURES AND OPPORTUNITIES UNDERPINNING 
IoT CONTRIBUTIONS 
Parikshit Naik, Andreas Schroeder, Ali Z. Bigdeli, Tim Baines. 

FROM SELLING CARS TO SELLING MOBILITY: SERVITIZATION AND ELECTRIFICATION  
IN THE AUTOMOTIVE SECTOR 
Brenda Nansubuga, Christian Kowalkowski, Sarah Behnam and Giacomo Copani.  

ECOSYSTEM BUSINESS MODELS FOR SMART CITY PLATFORMS 
Lina Sundén, David Sjödin & Vinit Parida. 

THE DEVELOPMENT OF AN INDUSTRIAL AIR AND GAS HANDLING ASSET PERFORMANCE OPTIMISATION AND 
CONDITION MONITORING PLATFORM 
W J Milligan, D K Harrison. 

A SYSTEMS THINKING FRAMEWORK FOR SERVICES PRICING  
Veerendra K Rai. 

WINNING THE SERVICE MARKET WHEN THE CORE PRODUCT TECHNOLOGIES ARE CHANGING 
Besma Glaa, Heiko Gebauer & Lars Witell. 

277

279

281

283

285

287

289

291

295

297

299

301

303

305



X



1

INSTITUTIONAL ISOMORPHISM, INSTITUTIONAL LOGICS AND ORGANISATIONAL FIELDS:  
AN INSTITUTIONALIST PERSPECTIVE ON CIRCULAR ECONOMY 

Tobias Widmer, Daniel Prior 

ABSTRACT  
Purpose: Academia has so far only sparsely investigated the phenomenon of circular economy with 
the support of organisational theories. We propose an Institutional Perspective to investigate how the 
new phenomenon influences different aspects of solution business and explain why circular economy 
principles are adopted or ignored by manufacturers.   
Design/Methodology/Approach: In this conceptual study based on a literature review of 55 journal 
articles, we present and unpack core ideas of Institutional Theory and set each of them in the context 
of circular economy. 
Findings: Research in circular economy has so far predominantly used institutional pressures and not 
developed the theory further. We discuss three major constructs of IT, Institutional Isomorphism, 
Institutional Logics, and Organisational Fields in the context of circular economy to be used in 
management research and practice.  
Originality/Value: Institutional Theory is recently under scrutiny as it has become too vague and used 
inaccurately as a means to get published in management journals. With our study, we propose a way 
to refocus Institutional Theory and present operationalizable suggestion for a variety of further 
research in the field of servitization and business development. 

KEYWORDS: circular economy, Institutional Theory, industrial marketing, value creation, service-
dominant logic, circular logics 

1.MOTIVATION FOR THIS STUDY
The launch of the report ‘Towards the Circular Economy: Accelerating the scale-up across global supply 
chains’ at the WEF2014 in Davos, the EU commission’s 6-billion-euro package to stimulate Europe’s
transition towards a circular economy in 2015, and CE initiatives by major global manufacturers lead 
to an enormous interest in circular economy (CE) in academia, industry, and policymaking. The
concept of a CE originates from different and disparate schools of thought and is an ‘umbrella
construct’ to combine otherwise unrelated or different strategies for resource-life extension
(Blomsma and Brennan, 2017). The inconsistencies and variations of definitions (Kirchherr et al., 2017) 
and confusion with existing sustainability practice (Geissdoerfer et al., 2017) lead to challenges for
manufacturers. If there is no common understanding within experts, how could regular companies 
possibly know how to implement circularity in their offerings? Conceptualisations of CE are simple but 
often underestimate the complexity of implementing them.  Despite the confusion, experts agree that 
following certain principles (Table 1) such as systems thinking, taking on stewardship, or keeping
products at the highest value and utility at all times is required to achieve a CE. 
We suggest an institutionalist perspective and aim to provide a basis to understand the phenomenon 
of CE better and try to explain the implications on servitization research and practice. CE challenges
the status quo of a linear economic system with one that decouples economic growth and production 
from virgin resource consumption and does not create waste in the first place. Economic decoupling 
can, however, be potentially conflicting to manufacturing companies’ servitization strategies as a
potential growth opportunity and leads to a variety of obstacles which we argue can be addressed by 
using Institutional Theory (IT). We suggest using IT to understand the interplay of organisations and
CE as their social environment. The theory provides an excellent starting point to explore how CE
influences organisations and vice versa. We unpack three major constructs of IT, Institutional 
Isomorphism, Institutional Logics, and Organisational Fields to address organisational challenges and 
support our claim by giving exemplary accounts to help better understanding how CE influences
manufacturing companies and enables academics in conducting practice-relevant research. 
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2.THEORETICAL BACKGROUND 
We identified 55 academic articles from engineering, management, and waste management in a 
SCOPUS search using the terms ‘institutional’ and ‘circular economy’. Given the novelty of this 
perspective, we only found scarce and scattered links between these terms and complemented the 
search using ad-hoc searches and the snowballing technique. The majority of the articles we identified 
used Institutional Pressures and Scott’s (2003) carrier perspective to identify regulative, normative, 
and cultural-cognitive pressures, with the majority just looking at policy regulations. 
Institutional pressures in CE research have been for example used to compare and contrast different 
institutional settings in different cultures and economies, identify policy barriers and enablers in eco-
industrial parks, and the manufacturing and supply chain of textiles. Studies not directly related to 
Institutional Pressures have used Institutional Decoupling, theoretical papers suggested the 
compatibility of Institutional Economics and CE and reviewed organisational theories in Industrial 
Symbiosis research or used Institutional Logics to explain the concepts that consist of shared beliefs 
for the analysis of different concepts for CE.  

 
The studies were predominantly applying, but not further developing IT. We confirm in our literature 
review what Alvesson and Spicer (2018) claim that certain studies do not use IT as support to sharpen 
their lens and look at clearly defined constructs of IT, but rather use it to integrate management 
theories into an existing study. We propose that using existing theories is required to consolidate the 
knowledge in CE with academic rigour and not risk letting it evaporate as a buzzword. Using IT as we 
suggest it helps to define clear boundary conditions and create greater clarity in describing the 
constructs and their relationship to the phenomena of CE. Future research will benefit from building 
on IT and help future readers to quickly grasp the researcher's constructs, motivations, and implication 
in the causal relationships and distinguish them from every-day noise (Shepherd and Suddaby, 2017). 
 
3.INSTITUTIONAL PRESSURES TOWARDS CIRCULARITY 
Companies are increasingly challenged by the public opinion and at risk of scrutiny as technology 
enables more transparent supply chains and misconduct can become ‘viral’ with one click. A core tenet 
of IT is that organisations not only adapt to technical pressures but as well to what they believe society 
expects from them (Boxenbaum and Jonsson, 2017). Organisations conform to rationalised myths 
about what constitutes a proper organisation, and the more organisations conform with these myths, 
the more they become institutionalised and will subsequently become isomorph (DiMaggio and 
Powell, 1983). 
A flagship for a circular and against a linear waste economy is the ban of single-use plastics which 
poses massive challenges to manufacturers. Statements like ‘by 2050 there will be more plastic than 
fish in the ocean’ (EMF, 2016) and pictures of flora and fauna suffocating under mountains of plastic 
waste mobilise individuals and governments alike. In autumn 2018 the European Parliament approved 
a ban for single-use plastic by the year 2021. In just three years, manufacturers such as TetraPak who 

Table 1: BSI (2017) CE Principles 

Systems thinking: Organizations take a holistic approach to 
understand how individual decisions and activities interact within the 
wider systems they are part of. 

Stewardship: Organizations manage the direct and 
indirect impacts of their decisions and activities 
within the wider systems they are part of. 

Innovation: Organizations continually innovate to create value by 
enabling the sustainable management of resources through the 
design of processes, products/services and business models. 

Collaboration: Organizations collaborate internally 
and externally through formal and/or informal 
arrangements to create mutual value. 

Transparency: Organizations are open about decisions and activities 
that affect their ability to transition to a more circular and 
sustainable mode of operation and are willing to communicate these 
in a clear, accurate, timely, honest and complete manner 

Value optimization: Organizations keep all 
products, components and materials at their 
highest value and utility at all times. 
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spend decades developing their products and were praised for their use of renewable and recyclable 
materials are at risk because suddenly recycling alone is no longer an option accepted by society.  
DiMaggio and Powell (1983) outlined the coercive, mimetic, and normative institutional pressures 
which stem from different sources. Coercive pressures result from power relationships, such as rules 
laws and sanctions.  Mimetic pressures arise predominantly form uncertainty as organisations under 
conditions of uncertainty often imitate their successful or influential peers who are believed to have 
authority in the field. The normative pressures pertain what is thought to be the ‘right thing’ and is 
often related to professions and credited for example through certification (Scott, 2003).  
Institutional Pressures are the most frequently used construct from IT used with CE research, for 
example in Ranta et al. (2018) who used Institutional Analysis (Scott, 2003) to identify institutional 
enablers and barriers in different geographical markets (Table 2).    
 

Table 2: Institutional Pressures 

 Regulative Normative Cultural-Cognitive 

Pressure 
mechanism  

Coercive pressures suggest 
following the regulative rules to 
avoid negative sanctions.  

Normative pressures suggest a 
social obligation and binding 
expectation to social norms and 
rules.  

Mimetic pressures suggest 
that taken-for-granted 
common share beliefs exist 
that.  

Legitimacy  Organisations give in to the 
pressure of fear to be legally 
sanctioned and adhere to 
appropriate protocols and standard 
operating procedures. 

Organisations obey morally 
governed normative pressures, 
so they are not to be shamed and 
get certifications and 
accreditations.  

Organisations adapt mimetic 
pressures to be culturally 
supported and get certainty 
for their behaviour.  

Example of 
general 
institutional 
drivers for 
circular 
economy  

 Mandates for producer 
responsibility 

 Landfilling is limited heavily 
through regulatory measures 

 Use of recycled materials is 
gets awarded 

 Recycling services are 
preferred over inferior waste 
management processes 

 Stakeholder pressure 
towards sustainable 
resource consumption in 
privately held firms 

 Central role of circular 
economy is acknowledged  

Example of 
general 
institutional 
barriers for 
circular 
economy  

 Regulatory support towards 
increasing reuse activities is low 

 Inconsistent regulation and its 
enforcement in different 
countries and on different levels 

 Lack of indications for 
normative support for circular 
economy outside of recycling 

 Reuse of materials is 
considered as waste and lacks 
normative support 

 Customers prefer new 
products 

 Low perceived role in 
activities of reuse and 
reduce 

 
Each of the three sources of institutional pressure on its own can be a basis of legitimacy to be socially 
acceptable and credible. Legitimacy is a generalised perception or assumption that the actions of an 
organisation are aligned with the socially constructed system of norms, values, beliefs (Deephouse et 
al., 2017; Suchman, 1995). Organisations exposed to institutional pressures face two problems, 
aligning with the institutional pressures may not comprise an efficient solution for the organisation, 
and different competing institutional pressures may exist simultaneously which leads to tensions for 
the organisation to decide for one or the other. When the adaption to Institutional Pressures 
contradicts with the organisation's internal efficiency needs, the organisations might claim that they 
have adapted but in reality decouple their action from the institutional structure to preserve 
organisational efficiency (Boxenbaum and Jonsson, 2017). This active decoupling of ‘talk’ and ‘action’ 
enables organisations to seek legitimacy that adapting to institutional pressures provides, while still 
engaging in the ‘business as usual’.   
An exemplary account of this interplay of legitimacy and decoupling is given in Stål and Corvellec 
(2018) using the case of take-back-system as a servitized business model implementation in the 
Swedish textile industry. The authors identified a variety of institutional processes such as the 
formation of the Ellen MacArthur Foundation, changes in policy to handle textile, and the launch of 
industry-specific and European initiatives. However, what the authors found was that the take back 
systems had little invasion on key linear activities and value creation of the companies. The lack of CE 
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standards and strict monitoring of the firms unveiled that circularity clearly shows that considerable 
leeway remains and means-end decoupling is present which indicates the need for more rigorous 
definitions and rules for CE.  
Manufacturers have to decide whether they want to adapt to the institutionally defined norms for CE 
or choose noncompliance to maintain discretion or autonomy over decision making but be at risk of 
sanctions. In the end, it is the consumer that decides which business is going to be successful and 
receives increased prestige, stability, legitimacy, social support, and invulnerability to questioning. 
Companies and entire industries are at risk as their way of doing business-as-usual can be challenged 
almost overnight as a recent article by The Guardian (Vidal and Watts, 2019) unveiled. The article put 
the concrete industry at scrutiny, claiming that concrete is said to be responsible for 4-8% of the 
world’s CO2 which puts it right behind coal, oil and gas in greenhouse contribution. Although a reliable 
material for millennia, the increased public awareness now challenges the industry’s legitimacy.  
We suggest that using IT is useful for manufacturers to identify the sources of legitimacy to transform 
their operations to avoid questioning proactively. Research in this domain would argue that 
organisations and individuals are not simply rational economic actors but respond to social and 
symbolic pressures towards the choice of circular value propositions. 
We support our claim for circular value propositions with Vargo and Lusch (2016) who suggest that 
value co-creation is uniquely and phenomenologically determined and coordinated through actor-
generated institutions and institutional arrangements. We argue that the transition from a linear to a 
CE is a change in the institutional environment and therefore the co-created value is affected by this 
transition. Taking the perspective that value in a circular economy differs from a linear economy 
means that the transition influences as well the value-in-use, the customer-perceived consequences 
arising from the solution that facilitate or hinder achievement of the customer’s goals (Macdonald et 
al., 2016). We deem this realisation important because using means-end-chains as described by 
Macdonald et al. (2016) assists to assess the attributes of solutions on their circularity and allows to 
link value-in-use with circularity. 
 
4.CIRCULARITY AS A NEW BUSINESS LOGIC 
CE is a means to shift towards a waste-free society and a more resilient, fair, and growing economic 
system. The concept originates from different schools of thoughts such as Industrial Ecology, Cradle 
to Cradle, Natural Capital which leads to inconsistencies and differences in current definitions  
(Kirchherr et al., 2017). This lack of common understanding of what exactly constitutes a CE is a barrier 
to manufacturers willing to transform business models and operations to be more circular.  
The term CE has not only a descriptive but as well a linguistic meaning as an antonym of a linear 
economy. The term linear economy was made popular by CE advocates to define an economy which 
converts natural resources into waste via production, depletion of natural capital and virgin resources, 
and the reduction of natural capital through waste and pollution (Murray et al., 2017). We use the 
term linear logic to describe the traditional way of how 20th-century economics worked and contrast 
it to circular logic for the days ahead in Table 3. 
We address the issue of a lack of a unified understanding by theorising CE principles as a change in 
Institutional Logics and defining them as a moral rule or code of conduct governing behaviour and 
decision making in the chain of reasoning with the aim to stepwise transform from a linear to a CE. A 
CE is a free, industrial system, designed to maintain, protect and restore environmental quality, 
increase the economic prosperity and guarantee social equality to the benefit of current and future 
generations with the aim of accomplishing sustainable development (Widmer et al., 2018). We suggest 
using the British Standardisation Institutes six principles (Table 1) as they are explicitly developed for 
practitioners to identify and lead the transition to more circular business (BSI, 2017). We regard CE 
principles as a component of institutional logics and suggest researchers should use this construct to 
guide future research in circular economy. 
Institutional logics are the broader belief system that shapes the behaviour of actors and determines 
their decision making and underlie the regulative, normative, and cultural-cognitive pillars of IT (Scott, 
2003). The logics are the socially constructed values by which individuals put meaning to their social 
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reality and explore the interrelations between individuals, organisations, and society. We argue that 
following CE principles as Institutional Logics is crucial as this allows companies to predict individual’s 
behaviour which is determined by the complicated, experientially constructed, and thereby 
contingent set of rules, premiums, and sanctions that the individual deems to be ‘the right thing’. We 
suggest this link to offer precision in understanding how the individual agency and organisational 
behaviour is located in the socially constructed institutional practices and is coordinated by circular 
economy principles (Thornton et al., 2012).  

 
5.CHANGE IN ORGANISATIONAL AND STRATEGIC ACTION FIELDS 
The transformation towards CE is a change in the community of organisations that partake of a 
common meaning system and whose participants interact more frequently and fatefully with one 
another than with actors outside the field (Scott, 2003). Defining CE as an Organisational Field offers 
help in identifying how social choices are shaped, mediated, and channelled by the institutional 
environment (Wooten and Hoffman, 2017). CE as a field creates a social space for organisations and 
individuals with the same belief system of an urgency to accomplish sustainable development. 
DeAngelis (2018) described the CE field in the UK and identified new waste hierarchy policies, landfill 
taxes, producer responsibility, waste prevention, the support of several privately initiated projects as 
well as legislative and financial instruments as drivers fostering the formation of a CE field. 
Governmental levers encourage the private sector, and the public procurement buying standards have 
also been adjusted to encourage reuse of furniture or the purchase of refurbished or easy to reuse 

Table 3: Linear versus Circular Logics 

 Linear Logics: Take, make, dispose Circular Logics: Make, use, return 

Goal Continuous economic growth predicated upon 
intensive energy and resource consumption. 

Growth is independent of finite stocks of resources, 
eliminates waste, reduces the flow of material through 
the economic system and virgin-material consumption. 

The flaw Assumes an unlimited amount of resources and a 
planet with a limitless capacity to assimilate waste 
created by production and consumption.  

Arguably the laws of thermodynamics, a full circular 
economy is technically not feasible.  

Metaphor A linear economy flows like a river, turning natural 
resources into base materials and products for 
sale through a series of value-adding steps.  

The world is a machine with parts. Humans can 
understand, predict, and control. The individual is 
the centre of the world and can work 
instrumentally to achieve ever greater results. 

A circular economy is like a lake. The reprocessing of 
goods and materials generates jobs and saves energy 
while reducing resource consumption and waste. 

The world is a living system with a metabolism where 
we have complex relationships in which we are 
participants, have influence and limited opportunity to 
understand, therefore we need to review frequently. 

Decision 
principles 

No concerns over resource security and consume 
as them continually for their own profit and 
externalise true costs. 

Based on the principles of Systems thinking, Innovation, 
Stewardship, Collaboration Value optimization, and 
Transparency to preserve resources.  

Examples Prices reflect only the company’s private costs of 
production, distribution, sales and externalise 
costs in search of production cost reduction 

Prices reflect the full cost aided by the reduction of 
externalised costs and internalise costs in search for 
quality service, performance, and low risk. 

 Point of sale ends most responsibility and forces 
possession and consumption, turnover is 
encouraged through planned obsolescence. 

Service business models extend responsibility and 
service becomes the point of sale for users seeking a 
trouble-free service and access over ownership.  

 Promotes global scale production to secure low 
costs and the market position and ensure 
economic growth to meet interest payments. 

Regional and local scales are feasible as value and 
growth is measured more sophistically in the service 
provided rather than in the selling of goods. 

 transforms natural and social capital into financial 
capital via a short-term preference. 

Rebuilds and regenerates natural and social capital on 
a long-term for the benefit of future financial capital. 

 The system encourages standardisation to add to 
efficiency and ease of consumption. 

The system encourages standardisation of components 
and protocols to encourage repair, recovery, and reuse. 
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items. Further, The Ellen MacArthur Foundation’s CE100 multi-stakeholder platform, the British 
Standardisation Institution with their guidelines on CE, and different Universities that engage in 
research and teaching as institutions in the UK CE field as inhibitors of normative institutions. These 
institutions guide the behaviour of organisations and determine appropriate action. Incorporating the 
structures, practices, and elements from the institutional environment imbue an organisation with 
legitimacy which leads to the organisation’s survival in the field (Scott, 2003; Wooten and Hoffman, 
2017).  
Fields are created and transformed by institutional entrepreneurs, individuals, organisations, 
professions, associations, or social movements with sufficient resources that have an interest in 
particular institutional arrangements and in creating new or transforming existing institutions 
(DiMaggio, 1988; Hardy and Maguire, 2017). These actors often collaborate with other actors to 
increase their bargaining power and mobilise resources as a lever against other actors to create new 
and change existing institutions. 
The Institutional Entrepreneurs construct narratives how their interests are solutions to current 
problems and suggested changes in practices addressing current problems along with legitimating 
accounts as a rationale to support their projects. Different rationales for participating in the 
institutional project may be developed to convince the different actors in the field (Hardy and 
Maguire, 2017) which can be seen with The Ellen MacArthur Foundation as a showcase of institutional 
entrepreneurship considering how the organisation mobilises resources, constructs rationales for 
institutional change, and forges new inter-actor relationships (DeAngelis, 2018; Hardy and Maguire, 
2017). 
CE encourages long term partnerships which is in line with a general trend towards competition 
between networks and supply chains, rather than between individual firms. Resource integration in 
these networks between customer and provider in the value creation is of increasing importance to 
manufacturers of servitized goods in order to get access to external resources. The service system is 
embedded in a functional social system that is characterised by having social structures with a clear 
purpose, role clarity, and transparency (Edvardsson et al., 2011). The authors argue, that all activities, 
including value creation and the actors’ perception of value and behaviour in utilising operand (static 
and physical, such as raw material or physical products) and operant (dynamic and intangible, such as 
skills and competencies, knowledge of customers, markets, and employees, and technology) 
resources, are determined by the boundaries of the social system in which they are operating and, 
and therefore determined by their circularity.  
Both the activities in the resource integration process and the behaviours of creating, maintaining, 
and changing institutions relate to practice theory because they are the routinised behaviours 
encapsulated in practice by practitioners (Suddaby et al., 2013). Practice Theory in servitization 
research is a crucial element to understand how value in B2B markets is created. The practice of co-
production and co-creation of value in the form of activities, routines, concepts, tools, and technology 
(Kohtamäki and Rajala, 2016) are all influenced by new, circular Institutional Logics. We argue that 
Institutional Logics are essential to the servitization community, as it is the Institutional Logics that 
shape the actors’ roles, activities, and interactions when integrating operand and operant resources 
during the value creation process (Edvardsson et al., 2014).    
One company that we work with is a manufacturer of e-mobility solutions for last mile delivery such 
as post and parcel services who offers vehicles, service contracts and an inhouse developed fleet 
management system. Because of a repurchase agreement with a major customer, they will receive 
dozens of vehicles which they are going to refurbish to then explore how an advanced service on a 
pay-per-mile base for smaller customers can give their products a feasible second life. This example 
proves that taking servitization efforts a step further makes CE no longer an issue of just sustainability, 
but actively changes the value proposition development and opens up new business opportunities.  
Every actor in a service-ecosystem can take on agency and be an advocate for CE (Fligstein, 2013). 
These salient actors use, depending on who the recipient is, different narratives to mobilise resources 
to make CE as institutional logics the prevalent belief (Hardy and Maguire, 2017). In the case of the e-
mobility provider, it is now a case of integrating the battery manufacturer into the refurbishment 
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process to make sure that these crucial components of the vehicle can be easily refurbished as well. 
The implementation of CE (Lieder and Rashid, 2016) is proposed to be driven both top-down (national 
efforts, changes in society, legislation, and policies) from outside the organisation as well as bottom-
up from within (individual company’s effort, profitability, competitiveness, and changes in the 
manufacturing industries). At the collective nexus of these top-down and bottom-up efforts lies a CE 
which is environmentally and economically regenerative. IT lends itself to explore this nexus as many 
of the top-down ‘efforts’ can be positioned within the three institutional pillars, whereas the bottom-
up ‘efforts’ may be regarded as organisations or institutional entrepreneurs.  
 
6.SUGGESTIONS FOR FURTHER RESEARCH 
In his study, we made a case that using constructs from IT can help us understanding CE better and 
linking CE to value-in-use and resource integration practice (Table 4). Our theorising is triggered by 
the struggle within the scholarly world that attempts to describe the phenomenon of CE in the 
empirical world (Shepherd and Suddaby, 2017) but has struggled to come to a unified description. We 
encourage researchers to use IT to explore CE but share Alvesson and Spicer’s (2018) concern that 
studies use IT as a ‘tick box’ to get into management journals, without further developing the theory. 
We argue that it is vital to business developers to have circularity informed value propositions in 
solutions to create and sustain benefits in the market. We propose that the emergence of CE is a 
change in the institutional logics, and the principles for a CE are the beliefs and rules that guide actors’ 
behaviour and sensemaking. With this starting position, we can learn from IT how to better 
understand the nature and mechanisms of why and how servitizing firms should adapt to the CE field.   
DiMaggio and Powell (1983) suggest that for a field to be recognised it requires increased interaction 
of the organisations in the field which we can observe in both academic literature and media. How 
organisations react to changes in their institutional environment, in reality, may vary broadly. Studies 
on CE predominantly tend to be biased and portray success stories. It would be interesting to learn 
more about organisations defying CE or failing to incorporate CE and continue business as usual. 
We encourage research that does not treat organisations and fields as two separate, but integrated 
entities, which lead to a more bidirectional understanding and linkages between organisational fields, 
culture, and societal institutions and link the micro activities within the organisations to the macro 
environment as suggested by Edvardsson et al. (2014) and Suddaby, Seidel and Le (2013). 
With the argument of using an institutionalist perspective to CE, we offer a broad variety of possible 
future research in circularity informed servitization research of which we suggest some in table 4. Our 
suggestions follow two general trends in management research. First, integrating IT and Practice 
Theory follows a practice turn in understanding the broader social context that shapes and is shaped 
by observable activity with a more processual understanding of organisations to create more 
managerially relevant research (Suddaby et al., 2013). We articulate the second trend of embedded 
agency as a ‘circular paradox’ which puzzles that if actors are embedded and locked in a linear 
institutional field and subject to its regulative, normative, and cultural-cognitive pressures that 
structure their cognition in the institutional environment they are embedded in, how do institutional 
entrepreneurs envision and adopt new circular practices (Garud et al., 2007; Hardy and Maguire, 
2017)? 
Although CE is a hot topic, especially given its novelty in management research, we agree with 
Korhonen et al. (2018) that reality is far away from a real Kuhnian paradigm shift. For a paradigm shift 
to occur, the paradigm must be embedded in every day’s life, which one cannot perceive today but 
might will in the future. We believe that we set a stage for a variety of research in the servitization 
community with the propositions we presented. Knowing about socially constructed institutions that 
determine what customers value is indispensable for business developers and marketers alike to be 
taken into consideration when developing customer solutions. Thinking about and spotting CE 
opportunities today, rather than tomorrow, will help solution provider to be ready for the market once 
CE has diffused in wider parts of society. We have chosen this conference as an output for our agency 
in the suggestion to form of a ‘circular solution business’ field within the servitization community 
because the stakes for continuing in a linear economy are too high.  
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The study is delimited in its search terms and is meant to be an initial piece of work with a limited 
page count. We see the limitations of this study in the exclusion of research in the sustainability and 
environmentalism domain, in which IT has been used. We decided to do so based on an argument 
started by Geissdörfer et al. (2017) who regard sustainability as reactive to environmental 
degradation, whereas CE is proactive in reducing resource consumption which results in different 
institutional logics. Furthermore, other theories that cover individual agency and change in social 
structures such as Giddens’ (1984) Structuration Theory offer promising research avenues for CE.   
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Table 4: Future research 

Domain Current research problems Possible research questions 

Institutional 
Isomorphism  

We do not yet fully understand the 
sources of CE and why firms should 
engage in circularity. Given the lack 
of understanding the source of 
legitimacy, CE is at risk to be the 
new form of ‘greenwashing’. It is 
unclear how customers evaluate 
solutions based on circularity.  

Who inhabits the mix of circular institutions? 
What are the institutional processes leading to CE? 
What are the mechanisms for granting circular legitimacy? 
How does customer value differ from linear to circular? 
What are the attributes of circular solutions? 
Is what a customer considers circular the same as what the 

attributes the supplier provides?  

Institutional 
Logics and  

There is no unified understanding 
of what CE is. Research so far has 
focused on the institutional 
entrepreneurs but not the 
processes of institutionalisation.  

Who are the actors and how do they generate circular logics? 
How does the change in the institutional environment 

influences resource integration practice? 
What are the existing institutional barriers and challenges the 

entrepreneurs face when creating circular logics?  

Organisational 
Fields 

Institutional fields are 
predominantly looked at as things, 
rather than processes. We don’t 
know how mature the field of CE is. 
The interactions in the field which 
define and signal who is in the field 
and who is out are not sufficiently 
understood.  

What are the dominating patterns of coalitions, interactions 
and interpretations that define the CE field? 

How do firms in the CE field balance between organisational 
efficiency and institutional legitimacy? 

What best practices support resource integration for CE? 
How are operand and operant resources appraised in a CE 

field? 
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USING DYNAMIC TOPIC MODELLING TO DECONSTRUCT THE SERVITIZATION META-NARRATIVE 
 
 
 

Rodrigo Rabetino, Marko Kohtamäki, Saara A. Brax & Jukka Sihvonen 
 
 
 

ABSTRACT 
 

Purpose: The accumulation of servitization research has given rise to a collective meta-narrative. 
However, a detailed account of how the dominant servitization meta-narrative has emerged and 
evolved is lacking. We address the following questions: how has the servitization meta-narrative 
emerged and developed over the past three decades? How has the evolution of the meta-narrative 
shaped the development of the servitization domain? 
Design/Methodology/Approach: This article combines dynamic topic modeling based on the analysis 
of the full text of 550 articles with the qualitative content analysis of the most influential articles. 
Findings: Based on insights from the sociology of science, this study shows how vocabularies associated 
with alternative narratives have informed and shaped the servitization meta-narrative and the 
development of the servitization field. These vocabularies have been converging in an identity building 
process, which led to the social construction of the servitization meta-narrative. 
Originality/Value: While amalgamating multiple voices, this study supports the construction of a 
common language, which would be particularly relevant for creating a stronger domain’s identity. 

 
 

KEYWORDS: servitization, narratives, topic modelling, literature review 
 
 

1. INTRODUCTION 
While recent reviews document the swift development of servitization research (Kowalkowski et al., 
2017b; Rabetino et al., 2018), Luoto, Brax, and Kohtamäki (2017) took a critical approach to analyze 
structural, stylistic, and rhetorical aspects in servitization articles. They identify the meta-narrative of 
servitization research, a predominant intertextual body of narratives that together constitute a 
widespread and institutionalized understanding of the phenomenon (Laamanen et al., 2016). 

The meta-narrative depicts servitization as the metamorphosis of large manufacturers that, 
facing changing market conditions (e.g., commoditization and competition from low-cost countries), 
move linearly, incrementally, and forward, alongside a unidirectional product-service continuum, 
towards offering advanced product-service systems (PSS). This metamorphosis is viewed as desirable 
and almost mandatory, involving the majority of manufacturers and concerning mature industries 
from Western countries. Seen as painful or paradoxical but expected to be profitable, this move calls 
for a complete reconfiguration of manufacturers’ resources. Thus, the meta-narrative emphasizes the 
role of management in steering through cultural and structural organizational resistance. The move 
typically builds on organic growth and common strategies independent of the customer segment 
(Luoto et al., 2017; Rabetino et al., 2018). 

As an overarching account that amalgamates a significant share of the existing research, the meta-
narrative is neither static nor uniform. Indeed, the meta-narrative is susceptible to discursive 
tendencies (Laamanen et al., 2016) and is the result of thirty years of evolution based on contributions 
from related substreams within the servitization domain (Baines et al., 2009). The dynamism in the 
construction of the servitization narrative(s) materializes not only in the constant addition of new 
concepts but also in the questioning of the dominant principles found at the core of the classic 
servitization meta-narrative, such as the forward-linear transition path along the continuum from a 
product-dominant to a service-dominant position (Finne et al., 2013). Therefore, the current 
conceptualization of servitization differs considerably from both the concept originally coined by 
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Vandermerwe and Rada (1988). 
Rooted in many middle-level narratives, nuances of argumentation differ within the meta- 

narrative. However, a detailed account of how the dominant servitization meta-narrative has emerged 
and evolved during the last three decades is lacking. Recognizing differences between streams of 
servitization research may enable the process by which the domain consolidates and builds a strong 
identity (Rabetino et al. 2018). An in-depth analysis of the emergence and evolution of the dominant 
servitization meta-narrative not only supports a deeper understanding of the different substreams of 
research but also is relevant to create consensus. 

This study considers the servitization meta-narrative as the result of a fragmented, nonlinear, 
unplotted process (Boje, 2001), which stems from a plurality of voices of many researchers from 
different streams and was institutionalized by the servitization community during thirty years of 
evolution. How has the servitization meta-narrative emerged and developed over the past three 
decades? How has the evolution of the meta-narrative shaped the development of the servitization 
domain? Based on insights from the sociology of science, this article investigates these questions using 
dynamic topic modeling (Blei and Lafferty, 2009). The article moves from the meta-narrative to middle-
narratives, through the analysis of the embedded vocabularies, to explain the collective construction 
of the servitization meta-narrative during the past decades, showing how different vocabularies 
associated with alternative narratives have informed and shaped not only the servitization meta-
narrative but also the development of the servitization domain. These vocabularies have converged 
through an identity-building process, which includes differentiation, mobilization, and legitimation 
(Hambrick and Chen, 2008), and led to the social construction of the servitization meta-narrative over 
time. Thus, while amalgamating multiple voices, this study supports the construction of a common 
language, which can consolidate the servitization research agenda and strengthen the identity of the 
research field. 

 
2. THE COLLECTIVE CONSTRUCTION OF SCIENTIFIC META-NARRATIVES 
2.1 The collective development of scientific fields 
Scholarly domains emerge from social processes during which the members of the emerging scientific 
community contribute to building and legitimating the domain through social movements  in a 
sociopolitical context (Patriotta, 2017), which simultaneously involve differentiation, mobilization, and 
legitimization (Hambrick and Chen, 2008). Thus, the collective construction of common ground and 
boundaries for the emerging domain contributes to differentiating it from its root disciplines. Collective 
action requires dialogue and socialization, which materializes in the mobilization of members through 
meetings at conferences, reading and citing each other’s work, engaging in dialogue, and coauthoring 
(Hambrick and Chen, 2008). Articles are written for a target audience through the moderation of 
editorial teams that act as the main gatekeepers of the field, reducing the ambiguity that can hinder 
the process by which a field might gain legitimacy. A published article will be part of a broader 
conversation (Patriotta, 2017), and the social interaction among members will collectively structure 
the domain. Consequently, scientific journals have a significant role in the formation of the identities 
of scholarly communities (Vogel, 2012). 

 
2.2 Narratives and vocabularies in scientific research 
Scientific articles are communicative artifacts (Patriotta, 2017) and scholarly writing a form of 
conversation (Czarniawska-Joerges, 1995). The dialogical construction of vocabularies, narratives, and 
storytelling constitutes a requisite for a collective dialogue to exist (Loewenstein et al., 2012). 
Academics use narratives and antenarratives (Boje, 2001) to construct images from abstract concepts 
as language materializes into text (Astley, 1985). Instead, other scholars focus on. Boje (2001) suggests 
that texts become talks and prenarratives that eventually turn into a narrative, which builds on 
fragmented pieces of discourse and emerges from a fragmented, nonlinear, unplotted process of 
prenarrative speculation. 

Alternative narratives can coexist while providing competing versions of reality (Vaara and Tienari, 
2011). These narratives are grounded in vocabularies built from linguistic conventions (Astley, 1985). 
Vocabularies are systems of words and meanings used by collectives in communication, thought, and 
action and are purposefully mobilized through storytelling episodes to construct meaning, interests, 
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the process by which a field might gain legitimacy. A published article will be part of a broader 
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fragmented pieces of discourse and emerges from a fragmented, nonlinear, unplotted process of 
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2011). These narratives are grounded in vocabularies built from linguistic conventions (Astley, 1985). 
Vocabularies are systems of words and meanings used by collectives in communication, thought, and 
action and are purposefully mobilized through storytelling episodes to construct meaning, interests, 



13

Rabetino, Kohtamäki, Brax & Sihvonen 

Proceedings of the Spring Servitization Conference (SSC2019) 

 

 

and identities (Vaara and Tienari, 2011). In such systems, the meanings are established from the 
collective experience of using certain words and simultaneously shape and are shaped by narratives 
(Loewenstein et al., 2012). 

As language materializes into text, certain linguistic artifacts (e.g., stories, metaphors, labels, 
expressions, terms, and words) become part of the collective discourse and influence the members’ 
thinking about this subject (Bort and Kieser, 2011). Especially, foundational articles influence the 
construction of vocabularies, narratives, and linguistic conventions. Some pioneering articles gain the 
status of seminal pieces and contribute to the social legitimization of the field, as other scholars cite 
them when persuading skeptical readers (Merton, 1968). 

Linguistic artifacts function as control tools through naming phenomena and managing meanings 
within a field, whereas vocabularies “generate isomorphic pressures for conforming to the formal 
means and ends prescribed by the prevailing vocabularies” (Loewenstein et al., 2012, p. 51). 
Consequently, manuscripts in a field resemble each other and follow specific patterns based on the 
conventions of academic work in a specific domain (Patriotta, 2017) through a process of “socially 
constructed consensus”, which uses theoretical language as its medium (Astley, 1985, p. 499). 
Accordingly, “the determination of what ideas count as knowledge is a meaning-making activity 
‘enacted’ in particular communities” (Locke and Golden-Biddle, 1997, p. 1025), and concepts gain the 
status of a key concept in the domain through repetition over time. 

 
3. METHODOLOGY 
We follow three steps to identify mid-level narratives and vocabularies in servitization: 1) formation of 
the article data set, 2) processing and modeling of article data, and 3) content analysis. 

 
3.1 The article data set 
A sample of 550 servitization articles was compiled by updating (as of March 30, 2018) the dataset 
used by Rabetino et al. (2018). The sample only contains peer-reviewed academic articles that discuss 
servitization either as an organizational process (e.g., a change in the business model) or as the 
product-service offering resulting from such a process. Conference proceedings, books, and book 
chapters were purposely excluded. Other servitization-related research streams (e.g., PSS and service 
science) were also left out to ensure thematic consistency. 

 
3.2 Processing and modeling of article data 
The full text of the 550 selected articles was passed through several preprocessing steps (Blei and 
Lafferty, 2009). First, all punctuation, words shorter than three letters and numbers were removed, 
and all uppercase letters were transformed into lowercase. Second, tokenization was performed to 
break sentences into separate words. Third, all stop words, including articles, prepositions, and 
pronouns, were eliminated. Only nouns, verbs, adjectives, and adverbs were included in the analysis. 
Additionally, several user-defined stop words were removed (e.g., paper, study, show, and discuss). 
Fourth, a lemmatization process was performed to replace words by their lemmas. 

Dynamic topic modeling (DTM) was applied to analyze the evolution of latent semantic themes. 
Using Python, the DTM model was then fitted to the textual data and the selected periods. DTM infers 
a set of statistical topics that maximally describe the contents of each document while recognizing 
their chronological order. The per-topic word distributions for values ranging from four to 15 topics 
were examined, and the seven-topic solution was chosen. DTM provides a vocabulary for each of the 
articles (a collection of words and frequencies per article) and compares the resulting vocabularies to 
uncover latent topics. Thus, DTM assumes that each article describes servitization using a suitable 
vocabulary, while the 550 vocabularies can be characterized by seven latent topics that evolve from 
one period to the next. 

 
3.3 Content analysis 
DTM allows us to identify the articles that contributed to building the servitization narratives. DTM 
provides a list of articles on each latent topic and two indicators per article: representativeness and 
influencei. While each article was assigned to one latent topic based on its maximum 
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representativeness, an article can influence many latent topics at different levels of intensity. Indeed, 
early articles are highly influential on all subsequent master vocabularies, while contemporary articles 
have less influence in general and influence only one master vocabulary in particular. The most 
representative and influential articles were qualitatively scrutinized to create an understanding of the 
vocabularies, and discursive elements per latent topic and period, and identify thematic patterns based 
on a freeform summary of the embedded intentional stories. Thus, seven topic wise servitization mid-
level narratives were chronologically organized and described. 

 
4. RESULTS 
4.1 Mid-level narratives in servitization 
The vocabularies identified by DTM are embedded in seven latent topics, each of which reflects a 
shared mid-level narrative built on several themes (Table 1) and serves as a foundation for the 
servitization meta-narrative. 

 
4.2 Servitization vocabularies 
The seven narratives share discursive elements and concepts such as strategy, structure, business 
models, environment, barriers or challenges, outcomes and performance. While the dominant 
discourse takes a ‘contingent’, ‘configurational’ or ‘fitting’ perspective, differences exist in the 
vocabularies, which have diverse origins and evolutionary patterns. Figure 1 plots the five-year rolling 
average representativeness of DTM-inferred topics, which is measured as the percentage of words in 
an academic article for which the associated topic is the most likely topic. Each cross-section in the 
figure reflects the content of the representative paper in a period, which is a time-varying mixture of 
the identified narratives. The representativeness of the topics sums up to 100%. Although the field 
might not be moving toward balance with regard to the number of papers in each narrative, the typical 
paper in the field is individually moving toward balance in terms of the vocabulary it includes, and the 
representativeness of the vocabularies embedded in the seven narratives has been converging over 
time. 

Servitization was born multidisciplinary and polyphonic, whereas the strength and influence of 
vocabularies varied over time. After the boundary setting in the early 2000s (Kowalkowski et al., 
2017b), four dominant vocabularies covered the content of a typical article. While the 
representativeness of the vocabularies referred to as complex solutions in capital goods peaked in the 
early 2000s, the representativeness of operations and supply chain management for after-sales 
industrial services delivery peaked in the mid-2000s. Instead, the representativeness of the service 
transition and the solutions marketing and delivery peaked in the period 2010-2013. 
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Several of the early vocabularies assimilated one another, while some later articles introduced new 
vocabularies over time. The vocabularies of the marketing-related solutions and the innovation- 
related CoPS narrative came together in the period 2006-2009. After that period, scholars barely 
differentiate between them when citing previous research (Roehrich and Caldwell, 2012). 

 
 

 

Figure 1: The evolution of the vocabulary representativeness in a typical article 
 

Other narratives have developed recently. First, although the term ‘servitization’ emerged in the late 
1980s (Vandermerwe and Rada, 1988), the narrative referred to as product-centric servitization 
emerged during the period 2006-2009 (Baines et al., 2007), became popular after the review of Baines 
et al. (2009), and peaked recently. This narrative is conceptually and linguistically connected to both 
the operations and supply chain management narratives (Wilkinson et al., 2009), and linked to the 
strategic fit narrative, with which several foundational articles are shared. 

Second, the narrative referred to as managing performance-based contracting (PBC) to deliver 
complex performance (PCP) involves two associated storylines closely connected to the literature on 
CoPS and to both the operations and supply management and the solutions vocabularies (Essig et al., 
2016). In particular, the PCP literature (Lewis and Roehrich, 2009) is rooted in contractual literature 
concerning make-or-buy decisions (e.g., transaction cost economics and agency theory) and public- 
public partnerships, and its vocabulary became closer to the product-centric servitization vocabulary 
after 2014 (Kreye et al., 2015). 

Finally, the customer relationships and new service logic in the B2B narrative introduces the 
language of service-dominant logic into the discussion of the divergences and convergences between 
the transition from product to service in business markets (Jacob and Ulaga, 2008) and the transition 
towards SDL in the service marketing transition (Vargo and Lusch, 2008). 

The analysis suggests an initial dispersion of vocabularies and a clear convergence at a later stage, 
which resulted in the generalized use of similar keywords across the different narratives and a 
homogenization of the storytelling. The process of convergence has enabled the field to evolve towards 
more integrated, shared vocabulary, and it has added consistency in how concepts are being used in 
servitization studies. 

 
5. VOCABULARIES AS CATALYSTS AND OUTCOMES OF THE PROCESS OF COMMUNITY BUILDING 
Build around the development of service growth strategies, the boundary of the servitization domain 
was established during the last two decades of the last century (Kowalkowski et al., 2017b). The 
pioneering studies not only leveraged the knowledge, style, vocabularies, and storytelling of several 
disciplines such as marketing, industrial marketing, operations management, and strategy but also 
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sought after differentiation from these disciplines (Macinnis and Folkes, 2010), which is reflected in 
the notable growth in references to servitization-related articles. 

Servitization scholars engaged in a process of vocabulary convergence when looking for 
differentiation. This convergence occurred specifically after 2008, when the mobilization and 
socialization of servitization scholars became evident and resulted in new forums for dialogue and 
communal gathering, such as conferences and special issues (Kowalkowski et al., 2017a). At this time, 
the first literature reviews also appeared (Baines et al., 2007, 2009), which resulted in servitization 
scholars citing each other’s work and coauthoring (Rabetino et al., 2018). These circumstances 
strengthened the social ties among members, drove the development of a common language and 
discourse, and enabled the development of a shared identity over time. Thus, mobilization and 
socialization were also necessary processes for the servitization community to gain further 
differentiation and legitimization (Hambrick and Chen, 2008). 

The strong mobilization had a significant effect on the convergence of servitization vocabularies, a 
convergence that has supported the processes of identity building. The scholarly identity of the 
servitization community has strengthened since 2008. The gradual acceptance of the term 
“servitization” since 2008 ended in its generalized adoption after 2015, when it became an umbrella 
term that includes synonyms such as service transition and service infusion. The expression 
“servitization community” first appeared in the review of Baines, Lightfoot, Benedettini, et al. (2009, 
p. 549), whereas Lightfoot, Baines, and Smart (2013, p. 1408) first recognized servitization as “a field 
of research interest”. The members’ self-recognition of servitization either as a domain (Gebauer et 
al., 2017; Nudurupati et al., 2016; Raja et al., 2017) or as a field (Alghisi and Saccani, 2015; Kowalkowski 
et al., 2017a; Leoni, 2015; Martín-Peña et al., 2017) has increased since 2015. Simultaneously, scholars 
began to use the expression “servitization scholars” (Díaz-Garrido et al., 2018; Kowalkowski et al., 
2017a; Shi et al., 2017; Spring and Araujo, 2017). 

A remaining question is whether the current level of differentiation is enough to sustain 
servitization as a subject in its own right. Differentiation might remain unwelcome in a domain with no 
publication outlet of its own and no established tenures. Thus, fully specialized scholars would suffer 
from differentiation, as they would not be considered qualified for positions in their disciplines. 
However, servitization can still develop as a cross-disciplinary domain. Consolidation calls for the 
strengthening of the shared identity and increasing the domain’s differentiation based on a strong 
effort from leading researchers to convince other scholars that the domain’s agenda is long- term 
(Hambrick and Chen, 2008). Building a shared identity requires a clear vision of where the domain is 
moving while supporting cross-disciplinary research but avoiding extreme segmentation and 
dispersion, which might even end in a reversal of the convergence. The mobilization and the further 
development of structures to assure socialization is important for the reconstruction of the domain’s 
identity, boundaries, content (Macinnis and Folkes, 2010), and the shared agenda, which is key to 
avoiding segmentation and dispersion while fostering differentiation from root disciplines. 

 
6. CONCLUSIONS 
Storytellers in different servitization streams have used shared arguments and structures but based on 
different vocabularies, which originated different mid-level narratives that can be described as 
nonlinear, comprising several voices, and involving a dialogue. Vocabularies coexisted since the 
domain’s inception and converged in a process that led to the social construction of the servitization 
meta-narrative and the domain’s identity over time. Such a process has been giving sense to 
servitization, as a concept and research domain, through differentiation, mobilization, and 
legitimization. Thus, the present article extends Hambrick and Chen's (2008) article by showing the 
role of vocabulary development in the evolution of scholarly research. 

Second, this study makes a methodological contribution by illustrating the research possibilities of 
DTM combined with thematic analysis. DTM presents an alternative that eludes some limitations 
inherent to the co-citation analysis approach used in pre-existing works (Díaz-Garrido et al., 2018; 
Martín-Peña et al., 2017; Rabetino et al., 2018). Co-citation analyses are biased by the manner in which 
scholars use citations, the selection of articles to be qualitatively reviewed is subjective, and 
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the chronological tracking of the field’s evolution is not straightforward. Additionally, while article co-
citation or co-word analyses can be used to identify generic topics, DTM allows the refined analysis of 
topics based on their vocabularies. 
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ABSTRACT  
Purpose: To create a framework to investigate the digital capabilities required by manufacturers and 
other actors  
Design/Methodology/Approach: Conceptual study 
Findings: The digital capabilities required by manufacturers for advanced services have been 
investigated through some exploratory research but those required by other actors (customers, 
intermediaries) have not so far been addressed in the literature. This study provides the first attempt to 
classify digital capabilities using an existing framework 
Originality/Value: The first study is to consider the digital capabilities required by multiple actors.  
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1.  INTRODUCTION  
 
There is growing recognition of the opportunities that digital servitization offers (Sklyar et al. 2019). 
However, manufacturers require new capabilities to develop digitally-enabled advanced services, 
leveraging digital technologies in order to co-create new forms of value constellations with customers; 
for example, the ability to capture, interpret and use data about product operations to develop new 
outcome-based business models (Zolkiewski et al. 2017). These are described as digital capabilities 
(Ardolino et al. 2018); that is, capabilities to deploy digital technologies to provide value-creating and 
revenue-generating opportunities as part of digitalisation. The capabilities for digitalisation are more 
wide-ranging than those required to digitise data (Sklyar et al. 2019); for example, capabilities for the 
latter could include coding sales data for use in a company’s enterprise resource planning system 
(Salonen 2011). 
 
Manufacturers’ digital capabilities for servitization are starting to be considered (e.g., Ardolino et al. 
2018), although those required by other actors such as customers and intermediaries have not, other 
than one study on intermediaries by Reim, Sjödin, and Parida (2019). However, understanding what the 
digital capabilities required for advanced services are, and their inherent form and nature, is likely to be 
critical for their uptake given that actor capabilities need to complement each other (Story et al. 2017). 
Thus, this paper investigates the digital capabilities required by manufacturers, customers, and 
intermediaries.  
 
In section 2 the paper sets out the capabilities for advanced services (both those required by 
manufacturers and other actors), while section 3 considers the application of digital technologies to 
servitization research. Section 4 identifies the digital capabilities required for advanced services and 
section 5 provides a conclusion to the paper. 

 
2.  MULTI-ACTOR CAPABILITIES FOR ADVANCED SERVICES  
 



22

Raddats, Burton, Story & Zolkiewski 

Proceedings of the Spring Servitization Conference (SSC2019) 

It is recognised that certain capabilities are required by manufacturers and other actors such as 
customers and intermediaries to successfully deliver advanced services (Story et al. 2017). Given the 
inherently manufacturer-centric nature of servitization and service infusion (Raddats et al. 
Forthcoming), these capabilities are often seen as internal or external to the manufacturer (Salonen and 
Jaakkola 2015) or ‘mixed’ (a combination of internal and external capabilities) (Paiola et al. 2013). Most 
research to date has focused on internal capabilities; for example, Parida et al. (2014) identify business 
model design, network management, integrated development, and service delivery management. 
Valtakoski and Witell (2018) set out the front- and back-office capabilities required by SMEs, while Lenka 
et al. (2018) focus on how individuals (rather than companies) deploy resources and competencies to 
overcome organisational resistance to servitization.  
 
Despite the prevalence of a manufacturer-centric approach, some research has focused on the 
perspectives of other actors in this field. Spring and Araujo (2014) identified indirect capabilities, 
accessed by, but not possessed by, the manufacturer for procuring complex performance offerings. 
Story et al. (2017) specified ‘competitive’ capabilities required by intermediaries (coordinating and 
integrating third-party products/services) and ‘complementary’ capabilities required by customers (co-
creating innovation and having processes that support service outsourcing) for advanced services. Some 
capabilities are created via interaction between the manufacturer’s and other actors’ complementary 
capabilities (Helander and Möller 2007; Raddats et al. 2017). Equally, the capabilities customers possess 
for service infusion may be more important than those of their suppliers (Forkmann et al. 2017); and a 
lack of understanding of what a partner’s capabilities are (from either side) can lead to relational 
uncertainty (Kreye 2017). Indeed, customers may delay the introduction of technology-based advanced 
services if this uncertainty exists, so their capability (and willingness) to accept the introduction of 
advanced services is critical (Neu and Brown 2005). Thus, it is important to investigate (digital) 
capabilities from a multi-actor perspective to determine those necessary for advanced services.  
 
3. APPLICATION OF DIGITAL TECHNOLOGIES IN SERVITIZATION 
 
The application of digital technologies as part of servitization has been recognised over recent years. For 
example, digitised ‘smart’ product-service systems (PSS) addressing different aspects of the product 
lifecycle (i.e., maintenance/repair; production; R&D/design) to improve its performance and efficiency 
(Lerch and Gotsch 2015). Allmendinger and Lombreglia (2005) also extolled the value of ‘smart services’, 
developed through networking and management of connected devices. The application of remote 
management technology within servitization research has generally focused on either a way to improve 
the efficiency of operations (Baines and Lightfoot, 2013) or to develop new value propositions (Grubic 
2018). Indeed, it is the delivery of advanced services, in particular, that requires the application of such 
remote management technology (Penttinen and Palmer 2007).  
 
The importance of digital servitization goes beyond suppliers’ service offerings and manufacturers may 
progress towards a digital transformation of their entire business model. Coreynen, Matthyssens, and 
Bockhaven (2017) find there are three digital servitization pathways: industrial servitization (knowledge 
from the manufacturer’s internal process optimisation is translated into value-added customer services), 
commercial servitization (the alignment of the manufacturer’s value-creating routines with the 
customer’s internal processes) and value servitization (the creation of new digital products that impact 
customer processes). It is value servitization, in particular, that provides a fundamental renewal of the 
customer value chain and has a disruptive effect on customer/supplier relations (Coreynen, 
Matthyssens, and Bockhaven 2017). Taking an ecosystem perspective, different approaches by 
manufacturers as a result of digitalisation are also apparent; with standardised processes and 
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centralised decision‐making about technology introduction leading to a smoother path for digital 
servitization than an approach where local business units have a high degree of autonomy, although this 
approach might stifle innovation (Sklyar et al. 2019).   
 
The alignment of digitalisation and servitization can bring about new digital business models (DBMs)  
and value‐creating opportunities (Martín‐Peña, Díaz‐Garrido, and Sánchez‐López 2018). For example, 
the Internet of Things (IoT) may bring about opportunities for new DBMs (Rymaszewska, Helo, and 
Gunasekaran 2017; Suppatvech, Godsell, and Day 2019). Equally, ‘big data’ could lead to enhanced 
revenue generating opportunities for manufacturers, with information about product operations 
becoming increasingly valuable for firms (Opresnik and Taisch 2015). Indeed, for advanced services 
information is a key component of these new DBMs, alongside products and services (Cenamor, Sjödin, 
and Parida 2017).  
 
4. DIGITAL CAPABILITIES FOR ADVANCED SERVICES 
 
The digital capabilities required to develop and deliver advanced services have so far mainly been 
identified from the product manufacturer’s perspective. For example, utilising integrated data systems 
and connected machines (Sjödin, Parida, and Kohtamäki 2016); developing pay‐per‐use pricing metrics 
based on IoT technology (Heinis, Loy, and Meboldt 2018). Ardolino et al. (2018) identify eleven digital 
capabilities underpinned by IoT, predictive analytics (PA) and cloud computing (CC) technologies. The 
particular relevance of each technology is aligned to Kowalkowski et al.’s (2015) service transformation 
trajectories: IoT for an ‘availability provider’, offering products on an availability basis; PA for a 
‘performance provider’, offering solutions to solve customer‐specific problems; CC for an ‘industrialiser’, 
providing more standardised offerings (Ardolino et al. 2018). 
 
Coreynen et al. (2017) envisage specific operational and dynamic capabilities aligned to the three digital 
servitization pathways. For the industrial servitization pathway, a ‘design‐to‐service’ capability allows 
manufacturers to create new hybrid offerings based on manufacturing assets, such as consultancy 
service offerings. Dynamic capabilities focus on value visualisation and value‐based sales. For the 
commercialisation pathway, operational capabilities include linking front‐ and back‐office processes to 
capture customer needs and involving customers in this process. Dynamic capabilities focus on using 
digital platforms to deploy hybrid offerings and the ability to capture customer needs. For value 
servitization, in addition to those operational capabilities previously outlined, additional ones centre on 
execution risk assessment and mitigation, while additional dynamic capabilities concern service‐related 
data processing and interpretation in order to gain intimate knowledge of customers’ processes 
(supporting Ulaga and Reinartz 2011).  
 
Some work is starting to consider digital capabilities beyond the product manufacturer, which are seen 
as critical for establishing and maintaining a network or ecosystem (Martín‐Peña et al. 2018). Service 
network orchestration using a platform approach is a way of discovering and analysing the resources 
and capabilities in an inter‐firm network, making them visible for network actors to leverage (Eloranta 
and Turunen 2016). Thus, digitalisation can be used to align ecosystem actors and foster greater 
collaboration between them, although to be successful manufacturers must balance the centralisation 
of digital capabilities (to maintain availability) and local adaption (to allow service innovation) (Sklyar et 
al. 2019). Based on a study in the publishing industry, Vendrell‐Herrero et al. (2017) find that upstream 
actors are able to maintain value network dominance through control of digital resources, despite the 
common servitization trajectory of going downstream (Wise and Baumgartner 1999), through which this 
dominance is diminished as part of the value creation process.  
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Despite this recent focus on networks and ecosystems, research to date on the digital capabilities for 
advanced services is still very manufacturer-centric, with these capabilities either presented as those the 
manufacturer needs itself or those needed by the manufacturer to orchestrate or dominate its network. 
Moving away from this manufacturer-centric position, the benefits of digitalisation for servitization are 
being recognised from the perspective of distributors, who can reorganise delivery processes through 
digital platforms such as telematics (e.g., to overcome a lack of physical service infrastructure in some 
territories) (Reim, Sjödin, and Parida 2019). Despite this single study, there is a lack of research that 
considers the required digital capabilities of other actors in the servitization value chain (e.g.,  
intermediaries and customers).  
 
To provide guidance for studying this topic the framework set out by Story et al. (2017) will be used, 
with these authors proposing six unique and critical capabilities for advanced services from 
manufacturer (M), intermediary (I) and customer (C) perspectives. Table 1 shows these capabilities and 
how they are related to digital capabilities, based on the literature or our interpretation of what digital 
capabilities might be needed in this context.     
 

Table 1: Digital capabilities for advanced services 
 

Unique and critical capability 
for advanced services (Story et 
al. 2017) 

Related digital capability  

Balance product and service 
innovation (M) 
 
Co-creating innovation (C) 

Develop new offerings based on digital technologies 
(Ardolino et al. 2018) 
 
Customers need to retain a technology innovation 
capability and not just rely on suppliers to offer digitally-
enabled advanced services without the knowledge to 
assess their utility 

Customer-focused through-life 
service methodologies (M) 
 
Processes supporting service 
outsourcing (C) 

Linking front- and back-office processes to capture 
customer needs (Coreynen et al. 2017)                                                                      
 
Utilising technology to streamline internal processes and 
methodologies to ensure they are potentially 
outsourceable to suppliers.  
 
The ability to interpret, assess and manage digitally-
enabled advanced service contracts. 

Distinct, yet synergistic product 
and service cultures (M) 
 

Digitalisation by the manufacturer can help to align 
ecosystem actors and get partners to collaborate (Sklyar 
et al. 2019) 

Coordination and integration 
of third-party 
products/services (I) 

Reorganise delivery processes to improve efficiency  
through digital platforms (Reim et al. 2019)  
 
Develop technology-related capabilities that can 
enhance service delivery beyond those capabilities 
possessed by the manufacturer 
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5. CONCLUSION

Digital servitization is likely to be an important part in the development of servitization, presenting 
manufacturers and other actors with new opportunities and challenges.  An aspect of servitization that 
has received considerable attention in the extant literature is that of capabilities, particularly those 
required by manufacturers, but increasingly those required by other actors such as customers and 
intermediaries. Digital capabilities have started to be considered in the literature, but almost exclusively 
from the manufacturer’s perspective, despite the fact that digital capabilities are likely to be important 
for customers and intermediaries too. The digital capabilities required by manufacturers are often 
leveraged from technologies such as IoT, big data or remote monitoring, and focus on either those 
capabilities required in-house or those required to manage a network or ecosystem.   

Digital capabilities for servitization required by customers are likely to centre on having sufficient 
technical knowledge to be able to improve internal processes and methodologies so that they can be 
outsourced as part of an advanced service offering.  Equally, a technology-based solution may be 
required to manage these contracts and assess whether what is being provided is competitive with in-
house provision. Those digital capabilities required by intermediaries are likely to centre on having 
technology know-how that exceeds that of the manufacturer, in terms of applications to deliver 
customer-focused solutions. This way the intermediary will remain an essential part of the 
manufacturer’s value chain. 

In terms of managerial implications, managers within manufacturers need to understand the capabilities 
required for advanced services and how digitalization could enhance existing offerings or help to 
develop new offerings. Equally, managers need to understand the perspectives of distributors and 
customers in terms of the digital capabilities they might need if advanced services are offered and 
procured.  

The paper’s main limitation is its theoretical nature and future research should seek to uncover, by 
empirical means, the digital capabilities required by customers and intermediaries for advanced 
services.  
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ABSTRACT  
Product/Service Systems (PSS), which create value by integrating a physical product and a service, have 
been attracting attention for their potential to improve resource efficiency and increase the 
competitiveness of manufacturers. However, in practical terms, many companies have struggled to 
implement PSS to achieve the expected benefits, since the management of PSS requires unique resources 
and distinctive capabilities that are different from those required to sell a product alone. To solve this 
problem, this study aims to develop a maturity model for PSS implementation, called the Servitization 
Maturity Model, that supports companies in developing the requisite resources and capabilities in PSS. 
Purpose: To develop the Servitization Maturity Model, this study aims to identify management practices 
that leverage the unique resources and build the distinctive capabilities required in PSS. Based on the PSS 
management practices, the proposed maturity model is developed so that companies can continuously 
improve the requisite resources and capabilities in PSS. 
Design/Methodology/Approach: A systematic literature review was conducted to synthesize PSS 
management practices. Based on the results of the review, the proposed maturity model was 
hypothetically developed with reference to existing maturity models. 
Findings: This study developed a comprehensive framework of management practices that leverage 
unique resources and build distinctive capabilities required in PSS. Furthermore, the relationship between 
PSS strategies and management practices were identified based on the systematic literature review. 
Originality/Value: The proposed maturity model enables companies to continuously improve the 
requisite resources and capabilities in PSS. This results in decreasing the gap between targeted results and 
actual results as well as improving targeted results of the PSS. Furthermore, by increasing the maturity of 
the PSS management practices, it is expected for companies to expand their target strategies to other 
product and service domains. 

 
 

KEYWORDS: Product/Service-Systems, Maturity Model, Dynamic Capability, Resource-based view 
 

1. INTRODUCTION 
For the last few decades, Product/Service Systems (PSS), which create value by integrating a physical 
product and a service, have been attracting attention for their potential to improve resource efficiency 
and increase the competitiveness of manufacturers (Tukker 2004). On the other hand, in practical terms, 
many companies have struggled to implement PSS to achieve the expected benefits (Gebauer, Fleisch, 
and Friedli 2005). This is because the management of PSS requires unique resources and distinctive 
capabilities that are different from those required to sell a product alone. Therefore, several studies have 
aimed to identify the required resources and capabilities for the management of PSS (Ulaga and Reinartz 
2011). However, difficulties still remain with regard to the implementation of PSS, due to 1) fragmented 
knowledge regarding the requisite resources and capabilities in PSS and 2) the lack of a systematic method 
for developing these resources and capabilities. To solve these problems, this study aims to develop a 
maturity model for PSS implementation called the Servitization Maturity Model. The proposed maturity 
model provides not only a comprehensive framework of management practices that leverage unique 
resources and build distinctive capabilities required in PSS, but also evolutionary steps toward the 
continuous improvement of these practices. Furthermore, a method for applying the maturity model is 
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proposed for the assessment of an organization’s current maturity profile, the understanding of 
improvement opportunities and the deployment of roadmaps for developing the required capabilities. 
 
2. APPROACH OF THIS STUDY 
A maturity model is a conceptual framework that accesses the ability of an organisation to ensure 
continuous improvement in a particular discipline, such as people, processes and structures. It enables an 
organisation to develop and/or achieve something desirable, such as a set of capabilities or practices, 
which will result in a more mature organisation. As maturity increases, the organisation will decrease the 
gap between targeted results and actual results as well as improve targeted results across projects. Since 
maturity models are widely applied in business applications and engineering, they are promising for higher 
uptake by industry. Based on the concept of maturity models, this study develops the Servitization 
Maturity Model, which consists of three main elements: PSS management practices, maturity levels and 
an application method. To synthesize these practices, a systematic literature review (Schmeisser 2013) 
was conducted. Subsequently, the maturity levels and application method were hypothetically developed 
based on the existing maturity models. In the following sections, the details of each element of the model 
are introduced. 
 
3. SERVITIZATION MATURITY MODEL 
3.1 PSS management practices 
PSS management practices describe activities that leverage unique resources and build distinctive 
capabilities required in PSS. To synthesize these practices, a systematic literature review (Schmeisser 
2013) was conducted. In the review, relevant papers were collected via keywords: “servitization,” 
“product service system*,” “advanced service,” “service transition” and “service infusion.” Papers, which 
were identified with the keywords of “product service system*” and “advanced service” were narrowed 
down with additional keywords: “implementation” or “transition.” The database selected for this review 
was the ISI Web of Science, due to its comprehensiveness in the focus area of the researched knowledge 
area. The initial search was conducted in September 2017 and produced 262 results. Based on the abstract 
review, we excluded 148 articles, as the papers did not focus on resources and capabilities in PSS. 
Consequently, 114 papers were used for synthesizing the PSS management practices. 
To synthesize the results of the review, the concept of dynamic capabilities is adopted as a reference 
model. Management practices identified through the review were classified based on three distinct 
activities of the dynamic capabilities: sensing opportunities and threats, seizing those opportunities, and 
maintaining competitiveness by reconfiguring resources (Teece 2007). Consequently, 44 PSS management 
practices were identified. These practices are genetic and applicable to any company, regardless of the 
type of products and services provided. Table 1 shows a part of the practices. 
Furthermore, the relationship between PSS strategies and management practices were identified based 
on the result of the systematic literature review. PSS strategies were classified into the seven types: 
expanding to services supporting the clients’ actions, customized products and services, output-based 
value proposition, relationship-based services, integrated products and services, increasing the number 
of customers and the number of services offered. These types of PSS strategies were directly or indirectly 
associated with the PSS management practices. Such associations enable companies to understand 
management practices that are relevant for implementing target strategies. 
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Table 1: Example of PSS management practices 

PSS management practices Examples of 
references 

Evolution 
levels Codes Descriptions 

1001 
Understand service activities, product condition and operation 
based on collected product-service data, and translate these 
data into new business opportunities 

Schroeder 
2015 

Ulaga 2011 
2 

1002 
Leverage technical and customer-specific knowledge obtained 
from lead customers, local units and/or partners to identify 
new business opportunities 

Story 2017 
Parida 2015 2 

1003 

Access information on new technologies inside and outside the 
company and understand the impact on the customer's 
operational environment for identifying new business 
opportunities 

Kindström 
2013 

Lertsakthanak
un 2012 

1 

1004 
Benchmark competitors’ offerings and exploit new business 
opportunities whenever competitors introduce new services to 
the market 

Fischer 2010 1 

2101 
Access the right person at the higher levels in the customer 
organization to make the right arguments and internal 
investment decisions  

Ulaga 2011 
Huikkola 2016 3 

2102 
Create and manage positive and sustained customer 
relationships through continuous interactions and build trust in 
order to collaborate with customers 

Kindström 
2013 

Story 2017 
5 

2103 
Communicate the value and benefits of new offerings to 
potential customers to support them to recognize the return 
on investment for their own organization 

Alghisi 2015 
Ulaga 2011 3 

2201 
Leverage incentives and communication of the long-term 
benefits of becoming partners to avoid competition and 
conflict with potential partners 

Alghisi 2015 
Paiola 2013 2 

2203 
Create durable relationships with qualified partners based on 
their abilities to offer products and services in close 
collaboration  

Chen 2016 
Story 2017 5 

2204 Collaborate with financial partners to mitigate the risks of 
financial investments 

Gebauer 2013 
Paiola 2013 4 

2301 
Involve and engage local units and/or partners in the 
development and testing of new offerings to allow back-end 
R&D to capture front-end requirements 

Alghisi 2015 
Kindström 

2013 
2 

2302 
Involve and engage customers in the development and testing 
of new offerings to customizing those offerings to fit specific 
needs of each customer 

Kindström 
2013 

Parida 2015 
2 

2303 
Structure design process for the standardization of service 
delivery procedures in order to achieve economies of scale and 
consistency in the network 

Alghisi 2015 3 

2401 
Assess and mitigate the risks of product failures and service 
operations to ensure contractual agreements with the 
customers and partners 

Lightfoot 2011 
Schroeder 

2015 
3 

2402 Adapt proper financial and accounting practices according to 
changes in the time scale of financial flows Alghisi 2015 3 
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Table 1: Example of PSS management practices (continued) 

PSS management practices Examples of 
references 

Evolution 
levels Codes Descriptions 

2403 
Determine service components outsourced to external 
partners to balance the comparative strengths and weaknesses 
of internal and external resources 

Alghisi 2015 
Kindstrom 

2014 
4 

3101 
Ensure commitment and leadership of the top management to 
invest enough in the service business and enhance internal 
awareness about the potential benefits 

Alghisi 2015 
Kindstrom 

2014 
5 

3102 
Change the mindsets of all employees to become more service-
oriented to ensure company-wide commitment towards the 
service business 

Gebauer 2013 
Kindström 

2013 
5 

3103 
Define organizational distinctiveness between product and 
service businesses to protect the emerging service culture and 
leverage mutual resources effectively 

Oliva 2003 
Paiola 2013 5 

3104 
Balance centralisation and decentralization of decision-making 
authority to enable local units to respond to local customer 
needs flexibly 

Alghisi 2015 
Kindstrom 

2014 
3 

3105 
Define proximity to customers and locate facilities physically 
close to customers’ sites to execute corrective actions more 
quickly and precisely 

Baines 2014 
Story 2017 3 

3202 
Ensure partners' commitment and alignment to the value 
proposition and assume the higher level of risk and 
responsibility 

Alghisi 2015 
Kindström 

2013 
4 

3204 
Manage alliances with appropriate target setting, task 
implementation and evaluation and adjust its relationships 
based on changes in the business environment 

Kohtamäki 
2017 

Parida 2014 
4 

3301 
Share product and service data with customers and partners 
based on mutually beneficial forms of data protection and use 
agreements 

Schroeder 
2015 2 

3302 
Open digital platforms to selected partners and local units to 
allow independent development of additional features and 
functions of the offerings 

Parida 2015 4 

3303 
Configure sensors and digital technology for monitoring the 
condition and operation of the product at customers’ sites 
with low human intervention 

Baines 2014 
Story 2017 2 

3305 
Collect and analyse data on offerings to manage service 
activities, such as maintenance, repair and field operation, to 
achieve the agreed performance levels efficiently  

Baines 2014 
Coreynen 

2017 
3 

3306 
Collect and analyse data on offerings to improve product 
and/or service design to achieve the agreed performance levels 
efficiently 

Lightfoot 2011 
Parida 2014 3 

3401 
Facilitate mutual learning with local units and/or partners to 
improve existing offerings to achieve the agreed performance 
levels efficiently 

Parida 2015 
Kohtamäki 

2017 
4 
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3.2 Maturity Levels 
The maturity levels represent successive stages for improving the PSS management practices. In the same 
manner as Pigosso (2013), the maturity levels are defined by a combination of the capability and evolution 
levels. The capability levels represent the achievement of improving individual practice. Based on the 
existing maturity models (Pigosso, Rozenfeld, and McAloone 2013; Chrissis, Konrad, and Shrum 2003), the 
five capability levels are numbered 1 through 5, as shown in Table 3. 
 

Table 3: Definition of the capability levels 
Capability Levels Descriptions 
Level 1: 
incomplete Management practice is not applied or is applied incompletely by the company 

Level 2: 
ad hoc 

Management practice is applied in an ad hoc way, i.e. to correct a problem or to 
accomplish a specific task by some individuals in the company, but not yet in a 
formalized and systematized way. 

Level 3: 
formalized 

Application of the management practice is formalized in documented processes, 
and the infrastructure, responsibilities and resources to support the practice are 
allocated. 

Level 4: 
controlled 

Application of the management practice is formalized and controlled; i.e. its 
performance is measured and monitored throughout time by using performance 
indicators. 

Level 5: 
improved 

Performance of the application of the management practice is continuously 
improved based on the measurement and monitoring. 

 
The evolutional levels classify the practices into the five stages that should be followed in the 
improvement. In the same manner as the maturity model proposed by Pigosso (2013), the evolution levels 
are defined based on a consolidation of three dimensions: implementation paths, company widening for 
implementation and knowledge level of PSS. The evolution levels are described as follows. 
 
Level 1 - the company has no experience in the development, sales and deployment of PSS. The economic 
and environmental benefits of PSS are not exploited. To identify PSS business opportunities and estimate 
the size of the potential market, the company must collect customers’ insights from relevant stakeholders 
and perform the benchmarking of competitors’ offerings. Furthermore, to initiate PSS projects, it is also 
necessary to develop knowledge of potential partners and new technologies that can be adopted in PSS 
businesses. 
 
Level 2 - the company has taken the first steps in initiating PSS businesses. Pilot projects are launched to 
validate the potential benefits of PSS. The company needs to not only access the right lead customers 
collaborated in creating and testing the PSS, but also identify partners involved to mitigate the lack of 
required in-house resources. Utilizing digital technologies, product and service data are collected to 
understand the potential benefits and risks of the PSS. At this level, the company usually does not provide 
a stable environment to support the PSS, and, therefore, success in the projects depends on the 
competence of the managers in relevant units. 
 
Level 3 - the company recognizes the importance and benefits of PSS based on the results of the pilot 
projects. Knowledge and skills obtained through the pilot projects can be systematized and 
institutionalized within the company in order to develop, sell and deploy PSS efficiently. Based on data 
collected by digital technologies, the management of service operations and modification of product and 
service design are performed in statistical terms.  
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Level 4 - requisite processes in the development, sales and deployment of PSS are systematically 
incorporated into the operation level as well as business and management levels. The company is able to 
initiate, control and improve PSS in a systematic manner to achieve strategic objectives efficiently. 
Furthermore, organization design and infrastructure are adjusted to support the improvement of requisite 
processes in PSS. 
 
Level 5 - service orientation are fully incorporated into companies' corporate, business and product 
strategies. A critical distinction between levels 4 and 5 is the focus on managing and improving 
organizational performance. At level 4, the company focuses on improving the performance of each PSS 
project. At level 5, on the other hand, the company is concerned with overall organizational performance 
based on the results of multiple projects in order to accelerate the improvement of PSS processes. 
Especially, the top management of the company is committed to enhance internal awareness of PSS 
business. A proper organization is established to prepare requisite processes, systems and human 
resources. 
 
As mentioned above, in the same manner as Pigosso (2013), the maturity levels are defined by a 
combination of the capability and evolution levels, as shown in Table 4. To achieve maturity level 1, for 
example, management practices in evolution level 1 must achieve capability level 3. As the maturity level 
increases, higher capability and evolution levels must be achieved. Eventually, all of the practices must 
achieve evolution level 5 for maturity level 5. 
 

Table 4: Definition of the maturity Level (adapted from Pigosso et al, 2013) 
  Maturity Levels 
  Level 1 Level 2 Level 3 Level 4 Level 5 

Evolution 
Levels 

Level 1 Capability 3 Capability 4 Capability 5 Capability 5 Capability 5 
Level 2  Capability 3 Capability 4 Capability 5 Capability 5 
Level 3   Capability 3 Capability 4 Capability 5 
Level 4    Capability 3 Capability 5 
Level 5     Capability 5 

 
4. APPLICATION METHOD 
Similarly to the EcoM2 (Pigosso et al, 2013), a method for applying the Servitization Maturity Model 
consists of three steps: 1) assessment of the current maturity profile, 2) definition of the target maturity 
level and 3) development of a roadmap for implementing PSS. Details of each step are as follows. 
The first step of the application method is the assessment of the current maturity profile. In this step, the 
company needs to access the current capability levels of each management practice based on interviews 
with key employees. Note that the interviewer should not ask about the outputs of activities but the 
degree of formalizing the processes to produce the outputs. Furthermore, with regard to capabilities 
scored over level 3 i.e. formalized, it is recommended to collect relevant documents as evidence for 
judging the capability level. The interview is conducted with people from different functions, hierarchical 
levels and facilities in order to ensure a broad overview on the current capability of the company. Based 
on results of the interviews, the capability levels are analysed and compared to ensure coherence and 
consistence. As shown in Figure 1, the company’s current profile is outlined using the maturity radar. 
Codes in the radar represent the PSS management practices in each evolution level; the scale of the axis 
corresponds to the capability levels of each practice. 
Next, the target profiled is defined based on the results of the assessment of the current profile. The 
definition of the target profile can be achieved by two types of approaches: top-down and bottom-up 
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approaches. In the top-down approach, the company specifies the target types of PSS strategies. As 
mentioned in section 3.1, the proposed maturity model enables companies to understand management 
practices that are relevant for implementing the target strategies. These relevant practices should be 
prioritized in the determination of the target profile. On the other hand, the bottom-up approach is one 
that increases the maturity level step by step. Based on the result of the assessment of the current 
maturity profile, the company defines a target maturity level and then improves a relevant set of practices 
to satisfy required capability levels in the target maturity level (see Table 5). Integrating the top-down and 
bottom-up approaches, the company can determine management practices that should be improved for 
the implementation of the target strategy. The target profile is also outlined in the maturity radar, as 
shown in Figure 1. 
Finally, a roadmap for improving practices is developed based on the gap analysis between the current 
and target profiles. In the roadmap, improvement projects are designed to fill in the gaps of one or more 
practices. In the same manner as the project management, improvement projects are detailed with the 
descriptions of work packages, activities, teams, responsibilities, relevant stakeholders, requisite 
resources, schedule and so on (PMI. 2008). Determining performance indicators is also important for 
monitoring status and evaluating the results of the projects. Developing a timeline of each improvement 
project, the roadmap for improving practices is established. 
Through the improvement projects, a new diagnosis should be performed in order to measure which 
practices are effectively improved, as well as identify further improvement opportunities. This enables 
the company to conduct the continuous improvement toward higher maturity levels. Higher maturity 
levels result in decreasing the gap between targeted results and actual results as well as improving 
targeted results of the PSS. Furthermore, as mentioned in section 3.1, the PSS management practices are 
genetic and applicable to any type of products and services, and, therefore, it is expected for companies 
to expand their target strategies to other product and service domains. 
 

 
 

Figure 1: Example of the radar chart of the maturity levels (adapted from Pigosso et al, 2013) 
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5. SUMMARY 
This study developed the Servitization Maturity Model so that companies can develop the requisite 
resources and capabilities in PSS. Theoretical contributions of this study include developing a 
comprehensive framework of management practices that leverages unique resources and builds 
distinctive capabilities required in PSS based on the systematic literature review. Furthermore, the 
relationship between PSS strategies and management practices were identified. Based on the 
management practices, the proposed maturity model was hypothetically developed with reference to 
existing maturity models. The proposed model could be useful for companies to identify gaps between 
the current and target maturity profile, and continuously improve their resources and capabilities for 
implementing PSS. Future works includes case studies to verify the effectiveness of the proposed method. 
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ABSTRACT  
Purpose:  
This paper investigates the status and evolution of data-driven services specifically in SMEs and compares 
them with the situation of large enterprises. For both, increasing the proportion of total business 
accounted for by services is considered essential to build up and maintain competitive advantages. 
Thereby, the pattern of services shifts towards advanced services, for which the capability to manage, 
process, and analyse data is relevant. This represents a challenge in particular for SMEs in terms of 
knowledge, organisation, and culture. A more advanced understanding of the specific characteristics of 
this gap and of the possibilities of closing it is required. 
Design/Methodology/Approach: 
Therefore, a literature review followed by a field study was conducted to analyse this challenge. The field 
study incorporates (1) a series of in-depth interviews with more than ten SMEs and (2) a quantitative 
survey with more than one hundred replies. 
Findings:  
Our findings suggest that for SMEs building services on data has a big potential and it is expected to have 
higher priority in the future. In contrast to large enterprises, the share of revenue accounted for by 
services is still subcritical for SMEs, and it is expected to grow. Getting data from the installed base of 
products is a significantly higher hurdle for SMEs than for large enterprises, which represents a major 
challenge. There is a lack of data science knowledge and competences in SMEs. However, SMEs’ 
willingness to participate in shared competence centres increases. 
Originality/Value:  
This paper provides a new perspective on the challenges of servitization of manufacturing SMEs by a focus 
on applying data and analytics for the provision of services. The research is relevant in order to address 
the challenges and solution approaches which are specific for manufacturing SMEs. 
 

 
KEYWORDS: servitization, data-driven services, advanced services, data science, small and medium-sized 
enterprises, data strategy 

 
1.  THE RELEVANCE OF ADVANCED SERVICES FOR MANUFACTURING SMES 
The service sector is continuously growing and makes up a substantial part of employment and the gross 
domestic product (Kindström and Kowalkowski 2014). On the transition from products to services, 
companies start to move from the concept of “Goods-Dominant Logic” (GDL) to “Service-Dominant Logic” 
(SDL), which requires to stepwise change their collective mindset, their knowledge and their respective 
competences. In SDL, service is considered the fundamental purpose of economic exchange (Lusch and 
Vargo 2014). The concept of industrial companies as service providers has emerged (Lay 2014). The focus 
of firms’ value creation, thus, shifts from the manufacturer to co-creation in firm-customer interaction 
(Vargo and Lusch 2008). This implies that in the longer run it becomes more difficult for manufacturers to 
be successful in the market based on pure engineering approaches if they are not embedded in customer-
centred concepts. However, to date still a lot of companies have difficulties in approaching a SDL and they 
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may rather operate in a GDL than in a SDL. At the same time, a SDL often can be seen as a prerequisite to 
transfer a firm’s focus from a production-centered to a solution-centered organization. 

The shift to services is driven by saturated markets and high competitive intensity (Gebauer et al. 2012), 
as well as by the customer demand for the values and benefits provided by services (Kowalkoswki and 
Ulaga 2017). In particular, there is an evolution of the customers to demand and pay for some agreed 
performance output instead of the provider’s resource inputs. Therefore, the transition from goods to 
services and the addition of services to products is considered essential for manufacturing firms (Baines 
and Lightfoot 2013). Thus, for the development of the service economy, the omnipresence of information 
and communications technology is a major driving force (Chen et al. 2010). According to (Fang, Palmatier 
and Steenkamp 2008), the effects of the service business on a firm’s value become pronounced only after 
the level of service sales reaches a critical mass, which is more than approximately 20%–30% of total firm 
sales. 

 

 
Figure 1: Input- vs. output-based services (adapted from Kowalkoswki and Ulaga (2017)) 

 
The literature provides a classification of industrial services based on the value provided to the 

customer, who is guaranteed either an input or some output performance (Ulaga and Reinartz 2011, 
Kowalkowski and Ulaga 2017). Furthermore, there is a differentiation between services that are oriented 
towards the supplier’s goods or towards the customer’s processes (Figure 1). According to the figure, 
traditional service models can be located in the PLS (product lifecycle services) quadrant. Examples are 
the installation of new equipment, maintenance, repair or spare parts delivery. When the provider moves 
to new service models around its products, the PLS services are complemented or replaced by output-
oriented asset efficiency services (AES), such as, for example, customisation, condition monitoring, 
predictive maintenance, performance optimisation, or consulting for the customer along the end-to-end 
journey. New service models that focus on output performance are also referred to as “advanced 
services” (Baines and Lightfoot 2013). For advanced services, the provider guarantees the customer an 
agreed performance at an agreed pricing scheme. If this performance is not achieved, the provider needs 
to take corrective actions or to pay a penalty, such as, for instance, a smaller share of revenue. Thus, with 
advanced services, the offering shifts from cost-based to value-based pricing, which gives the provider 
the chance to generate higher margins if it can lower production costs by efficiency increases while 
maintaining the promised quality of the output. On the other hand, in the case of problems with the 
agreed performance, this approach leads to financial risks for the provider. Assessing and quantifying the 
fluctuations and risks inherent to the output provided as well as the production costs to achieve the 
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promised level of output quality, therefore, becomes a key capability for a provider when moving to 
output-based advanced services. 

The provider needs to understand and manage the risk of failing to provide the guaranteed 
performance. It becomes evident that the ability to manage, process, and analyse data of the installed 
base is essential to do so. Therefore, with the increasing degree of servitization of manufacturing and in 
order to move to advanced services, leveraging data for the development and the provision of services 
becomes a key prerequisite, and at the same time it is a key challenge for the providers. 

The intention to move from basic services in the area of product lifecycle services to advanced asset 
efficiency services was confirmed in case studies of nine manufacturing SMEs (Meierhofer 2018). A 
broader study was conducted to confirm and expand these insights in a follow-up project, and this paper 
summarizes the findings of this work. Therefore, a broad field study that comprises a literature research 
as well as a series of interviews and a quantitative survey have been carried out. Section 2 of this paper 
describes the concepts that have been built on the basis of the literature research. In section 3 we provide 
insights into the results of the field study that was based on the insights gained from the literature review. 
Section 4 draws conclusions from the analysis and it suggests future steps. 
 
2.  DATA SCIENCE AS AN ENABLER AND A CHALLENGE FOR PROVIDING ADVANCED SERVICES 
There are several sources in the literature that discuss service benefits of data science. However, those 
references are usually not SME-specific, but they are applicable to SMEs, as well. Literature resources on 
the use of data science in SMEs typically find that SMEs do not have sufficient resources to master the 
topic (Bondkar and Vaidya 2013, Coleman et al. 2016). Also, they conclude that SMEs therefore must 
obtain their services from external providers, typically from the cloud. Occasionally, open source is 
mentioned as a solution.  
 

 
Figure 2: Smart products and services vs. smart factory (adapted from (Obermaier 2016)) 

 
From the non-SME specific perspective, the application of data science in the manufacturing context 

and for data-driven services is discussed in several literature sources. Generally, data science is supposed 
to lead to better decision making in business (Zhong et al. 2016). According to the concepts of service 
dominant logic, creating value for a specific beneficiary is essential. The concept provided by (Obermaier 
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2016) provides a classification scheme to differentiate whether a data-driven service is directed towards 
external customers or towards internal operations (Figure 2). 

In the first case, the literature refers to the concepts of “smart services” or “smart products”, where 
value is created for a specific external user or customer. In the concept of service design and service 
dominant logic, value is always created for human beings and may not only be functional or financial, but 
also emotional or social, for instance (Sheth et al. 1991). In the concepts around the term of “smart 
factory” increasing efficiency or quality is of primary relevance. However, if there is a factory-internal 
human beneficiary of the data-driven service, we can interpret this as an internal smart service in the 
context of the smart factory. In (Thoben et al 2017) the terms “smart manufacturing” and “smart factory” 
are defined and a long list of references for analytics in smart manufacturing is provided. In (Wuest et al. 
2016) analytics algorithms that can be used in smart manufacturing are discussed.  

According to (Taoa et al. 2018), in the data-driven smart manufacturing context data provides the 
benefits of customisation, self-organisation, self-execution, or self-learning. This enables data-driven 
smart services like maintenance, quality control, process monitoring, material logistics, planning, or smart 
design. Smart service design translates customer voices into product features and quality requirements 
and thus it accelerates innovation and reduces costs. 

(Porter and Heppelmann 2014) introduce a hierarchy of value creation with smart services that helps 
to discuss value creation in terms of service dominant logic. Increasing value with smart services and 
products is created by following these steps: 1) monitoring 2) control 3) optimisation, and 4) autonomy. 
An example for 1) is condition monitoring of machines. The service provider can remotely observe the 
health status of the machine running on the customer’s premises. On level 2) control, a feedback loop is 
established to control the machine based on the outcomes of the monitoring. This may, e.g., result in 
adapting operational parameters to improve the health status of the machine. The optimisation applied 
on level 3) pursues an optimisation target like, e.g., energy consumption or number of units produced per 
time. Autonomous systems on level 4) would be fully self-organized shop floors.  

(Moeuf et al. 2017) note that analytics is still rarely used in SMEs. However, SMEs are starting to use 
IoT, which prepares a basis of data, which will be followed by analytics. (Park et al. 2017) propose a mass 
customisation process for SMEs, such that IT providers can offer analytics services profitably to SMEs. 
They claim that otherwise, data-driven services would only profitable for large companies in a customized 
mode. (Müller et al. 2018) present a case study related to data-driven services with 68 SMEs and identify 
possible fields of cooperation in joint purchasing and common business models.  

Hurdles for SMEs are identified in their preference of independence as well as in legal uncertainties. 
Cooperation may be realized in shared centres which would typically serve several manufacturing SMEs, 
e.g., in a specific geographic region where trust can be established by local relationships. According to 
(Gebauer et al. 2017), companies should develop partnerships with key actors in the value chain. So-called 
“manufacturing service ecosystem” (MSE) are considered relevant for leveraging data in servitization 
(Opresnik and Taisch 2015). Hence, linear value chains are broken up and substituted by meshed service 
ecosystems. 
 
3.  A FIELD STUDY WITH SMEs ON DATA-DRIVEN SERVICES 
3.1  Methodological Procedure 
In order to assess the insights obtained from the literature study and to interpret them in a specific local 
area, a field study was conducted in a specific geographic area - primarily in German-speaking Switzerland, 
Germany, and Austria (the so-called DACH-region) . The field study was initiated by 14 in-depth interviews 
with 20 individuals (partly in group interviews) conducted with responsible representatives of 
manufacturing SMEs that have (some) experience with data science or with their IT providers or 
consultants. Additional selection criteria of the cases included firms in all countries of the DACH-region, 
as well as young and established firms. These interviews were typically one hour in length and followed a 
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semi-structured approach with open questions. They have addressed topics in the fields of strategy, 
services and service business models as well as human resources and organisation related to the 
application of data science in the SMEs. For the purpose of this paper, we focus on the topics of data-
driven services and service business models. 

Based on the insights gained from the interviews, a quantitative online survey was designed that 
primarily included closed questions, that were based on the key insights that had emerged from the 
interviews. 280 respondents from Austria, Germany, and German-speaking Switzerland replied to the 
survey, and 110 respondents completed the survey. The answers can be divided into SMEs vs. large 
enterprises and manufacturing companies vs. non-manufacturing ones. However, not all of the 110 
respondents have answered all questions or sub-questions. Therefore, for some variables, the sample size 
is smaller than 110. SMEs make up 75% of the completed answers, with 30% coming from manufacturing 
companies. 
 
3.2  Results from the Field Study 
In this section we discuss aspects that result from the described field study, and we focus on those aspects 
that have a specific relevance for the topic of data-driven services for SMEs. Some topics will also be 
compared to the specific situation of large enterprises. 

Today, data science has the biggest benefit for SMEs in the creation of customer proximity and the 
optimisation of processes and products (in roughly 55% of the cases), while new products and services 
have less relevance (in roughly 35% of the cases) (Figure 3). The creation of new business models does 
not have significance today for the SMEs (only in roughly 15% of the cases). However, the respondents 
expect a change of this situation within the next five years. Almost half of the respondents expect that 
products and services that build upon data science will be important in the future. We conclude that for 
SMEs, data science today is an operational instrument, and it will gain importance for more strategic 
issues in the future.  

With regard to the services that manufacturing SMEs offer for their products, our findings suggest that, 
today almost 60% of the companies provide maintenance, repair, and spare parts along with their 
products. Performance optimisation is provided by less than 40% of the responding firms. However, within 
5 years’ time, 60% of the SMEs expect to provide performance optimisation. 

The study also reveals that roughly 40% of the customers of both SMEs and large corporations ask for 
guaranteed performance. However, only two thirds of these customers are willing to pay performance 
guarantees. 

For approximately 10% of the SMEs, the proportion of total business accounted for by services is above 
the relevance threshold today (i.e., above 20%, see section 1). However, the respondents expected that 
the proportion would double within five years, i.e., approximately 20% the SMEs are expected that 
services would make above 20% proportion of their entire business. This situation is completely different 
for large enterprises, for half of which service makes up more than 20% of total business already today. 

This significant difference between SMEs and large enterprises can also be seen in the data obtained 
from the installed base: only 30% of the SMEs generate data from the installed base of their products, 
whereas this is the case for 60% of the large enterprise.  
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Figure 3: Benefits of data science for SMEs today and in 5 years 

 
For the provision of advanced services based on product data, appropriate analytics tools are required 

(Figure 4). However, only roughly 45% percent of the SMEs indicate to know data analytics tools, whereas 
this is roughly the case for 55% of the large enterprises. The tools which are familiar to the SMEs are 
mainly classical business intelligence (BI) tools (known by close to 70% of the SMEs which are familiar with 
data science tools). Advanced analytics tools are rather rarely known by the SMEs (in roughly 30% of the 
cases). According to the concept of data-driven service engineering, we point out the relevance of 
customer-cantered iterative development approaches – as described, for example, in (Osterwalder et al. 
2014) or in (Polaine et al. 2013). It is remarkable the these service design methodologies, which are 
broadly available and have low hurdles to be acquired, are under-represented. Only roughly 30% of the 
SMEs know the processes for service engineering. 

As described in section 2, the literature recommends the creation of partnerships and cooperations as 
a relevant prerequisite for the success of advanced services. This hypothesis is also stated in (Meierhofer 
2018). In this respect, hiring the knowledge and competences from external specialists represents one of 
the approaches. Another approach consists in the participation in shared competence centres. In the 
survey, more than 50% of the SMEs answered that they would hire external data science specialists and 
65% said that they would participate in a shared competence centre. This is significantly higher than for 
large enterprises, where only roughly 20% would hire external specialists and 55% would participate in a 
shared competence centre. This supports the hypothesis that for SMEs, it is significantly harder to have 
internal resources for the development and provision of data-driven services. 
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Figure 4: Data and service engineering tools known by SMEs and large enterprises which indicate that 

they are generally familiar with data tools 
 
3.3  Strategic and Organisational Impact 
Against this background, services closely link to any organisation’s strategy and its adaptation to the 
requirements of competition in the digital era. Data-driven services are a part of digital business models 
that cover, from a resource-based perspective, new capabilities, as well as, from a market-based 
perspective, a changing competitive structure and new rules of competition. SMEs seem to be aware of 
these strategic consequences internal and external to the organisation, especially from a 5-year 
perspective. While today for 15% of the firms’ data science is of great or very large importance, in five 
years this is the case for almost 60% of the firms. Similarly, today, only about 25% of the respondents 
state that the use of data science changes competition, while in five years this is supposed to be the case 
for more than 55% of the responding firms.  

However, this development is not (yet) mirrored in the firms’ strategic behaviour. SMEs largely use data 
science to improve their cost situation and to become more efficient players (see above, in approx. 55% 
of the cases). In doing so, they rather focus on staying in business than on coming up with innovative 
solutions for the future. This is even more the case as the responding firms suffer from a competitive 
disadvantage due to the high location cost that can be traced back to their specific geographic area in 
central Europe. Only a small proportion of the responding firms to date use data science for innovation 
purposes (new business models: in 15% of the cases; innovative products and services: in less than 40% 
of the cases). Through the interviews led it became clear, that for many manufacturing firms, data science 
is related to a high degree of uncertainty, and at this point in time many crucial questions still lack a clear 
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answer. These questions cover, for instance, “Where does data come from?”, “Which data are relevant?”, 
“Is an inductive or rather a deductive approach to using the data adequate for a specific situation?”, etc. 
Some of the interviewed firms reported that they make use of data and data science through a trial-and-
error process, in which they test and compare different data-based services that helped them to design 
data-based business models.  

 

 
Figure 5: Hurdles for using data science in SMEs 

 
In doing so, however, SMEs do not use a great portion of the chances and the potential that is related 

to data science as a new and promising technology. Competition-wise it becomes already clear that data 
and data science are the fundament for successful new business models as the most valuable companies 
or the so-called GAFA-firms (Google, Amazon, Facebook, Apple) already impressively demonstrate. Data 
and data services, though, have the potential to fundamentally change the rules of competition and the 
competitive structure alike, and in some industries they have the potential to set a new standard for their 
business that is grounded in data. As firms that ground their business in data seem to continuously 
outperform those organizations that don’t. Consequently, these firms might be subject to imitation, or, 
they might be the dominating players in the marketplace. In order to successfully compete in a setting in 
which data are frequently used, it therefore becomes almost “mandatory” to integrate data and data 
analytics into the firms’ business models. Competing in a certain industry, then, requires to do the same 
and the use of data and data analytics will set a new industry standard.  

At the same time, our study suggests, firstly, that the biggest hurdle for using data science is related to 
the so-called “soft factors” that lie inside of organisations. Soft factors include the lack of knowledge 
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(40%), open organisational issues (39%), no urgency to use data (37%), or an unclear vision of how to use 
data for their business (34%). This finding was also reflected in the interviews, in which the interviewees 
referred to a change in the firms’ mindset and organisational culture or in the necessity of one or several 
change agents in the firms. In many firms, managers and employees seem to have difficulties to 
incorporate data-related aspects in their established mindset, or into their prevailing dominant logic 
(Prahalad and Bettis 1986). We conclude from this that the way companies function today is not designed 
for the use of data for their business.  

Secondly, the study reveals that the so-called “hard factors” were seen as a smaller hurdle for the use 
of data science for the respondents’ business, such as security concerns (28%), costs (24%), other 
technologies (24%), or firm size (too small, 22%). In order to make use of data and data-driven services, 
we infer from this, firms require a holistic approach that covers adapting firms’ culture and mindset, its 
knowledge and capabilities as well as its business model and services to the use of data and data science.  
 
4.  CONCLUSIONS AND FURTHER DEVELOPMENT 
According to the literature, it is considerably more difficult for SMEs than for large enterprises to acquire 
those competences and the knowledge that is required for the development and provision of data-driven 
services. In order to deal with this situation, the literature recommends SMEs to build partnerships and 
ecosystems that enable these SMEs to access the required competences and knowledge more easily. 

The field study underlying this paper confirmed these hypotheses and it provided more detailed 
insights. In particular, the study showed that SMEs see an already big and growing potential in data-driven 
services. Today, services make up a subcritical fraction of the total firm’s business for the vast majority of 
the SMEs, which differs clearly from the situation of large companies. The SMEs expect that situation to 
change significantly within five years. The proportion of SMEs that generate data from the installed base 
is only half as large as that of large enterprises. Additionally, the gaps in the SMEs’ knowledge and 
competences to develop data-driven services have been confirmed by the study. It revealed that SMEs 
are less familiar with the tools than large companies and if, they mainly know BI tools and less the 
advanced analytics tools. Finally, the study revealed that SMEs are more open to the formation of 
partnerships and ecosystems than the large companies. 

Getting data from the installed base of products is a significantly higher hurdle for SMEs than for large 
enterprises, which represents a major challenge for SMEs. There is a lack of knowledge and competences 
on data science in SMEs. However, SMEs show greater willingness to participate in shared competence 
centres.  

A specific range of measures, therefore, must be considered to support SMEs in their progress with 
data-driven services. As SMEs are aware of the value of data-driven services, and they expect these 
services to gain importance in the near future, while, at the same time, they still lack the required 
competences and knowledge to do so, these firms should take appropriate measures quickly. 

First, SMEs need to increase their access to data from the installed base. This is in line with (Moeuf et 
al. 2017)  who recommends to start generating data by connecting the installed base to the IoT. SMEs 
should invest in their data science knowledge and skills, as well as in knowledge about data driven service 
engineering. While service engineering competences can be acquired relatively easily, SMEs need some 
broad generalist knowledge about data science, but actually they rely on external specialist knowledge. 
Therefore, SMEs should get access to data science knowledge and skills by building partnerships and 
ecosystems. This can also improve the access to the data of the installed base. 

Against this background, services closely link to any organisation’s strategy and its adaptation to the 
requirements of competition in the digital era. Yet today it becomes evident that digital technologies in 
general and data science more concretely have the potential to fundamentally change industry structures 
and organisational structures alike. In order to remain successful or even to stay in business in the near 
future, firms need to change their business models, their processes, their value chain and their internal 
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functioning, as well. Especially for manufacturing firms, we expect data-driven services to be a part of 
digital business models that cover, from a resource-based perspective, new capabilities, as well as, from 
a market-based perspective, a changing competitive structure and new rules of competition. However, 
we still lack structured insights into which pieces of knowledge and which competences manufacturing 
firms need most to compete in digital businesses that are grounded in data-driven services. This leaves 
room for future research that might end up in the discussion of the characteristics of a “digital service-
dominant logic”, and what it might take to build one up. 

In the sequel of the project to which this study contributes, proof of concepts and demonstrators of 
how to use data science will be developed, especially for SMEs. Furthermore, shared competence centres 
will be evaluated. Additionally, the concept of the digital twin as an enabler for data-driven services will 
be investigated.  
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ABSTRACT  
Purpose: Servitization is in its core a strategic process to increase competitiveness by adding services 
to physical products. Applying a practice approach, we analyse the interconnections between 
servitization and circularization practices in firms striving towards servitization.  
Design/Methodology/Approach: The study is based on qualitative in depth interviews with managers 
and employees in three small and medium sized firms in Sweden. In addition strategic meetings and 
cross-firm group discussions with management teams in the firms have been observed. 
Findings: The study finds that while many servitization studies use growth strategies and productivity 
strategies to justify servitization – also a sustainability strategy can be a driving force for servitization 
as many servitization practices inside the firm are linked to circularity. Further, many of the circular 
servitization practices also enhance productivity related strategies. 
Originality/Value: By analysing circular practices in the context of servitization, this study contributes 
to bridge servitization literature with circular economy-literature and hence cross fertilize the 
servitization field. It contributes with both theoretical insights, and managerial implications. As 
sustainability and circularity increasingly become strategic issues for all types of companies – not only 
SME’s, the result of the study will support management with circular transition in the context of 
servitization. 

 
 
KEYWORDS: Servitization, circular economy, service ecosystem, practices, SME 
 
1.  INTRODUCTION  
The increasing interest in sustainability in general and circular practices in particular, provides a new 
vantage point on the role of services and networks in business relations. Traditionally, servitization 
implies a strategic reorientation towards services through integration of resources in service 
ecosystem – often referred to as value cocreation (Parida et al., 2014). However, while most 
servitization studies use commercial success as the main driver for servitization -  for example how 
servitization drives growth of sales and profitability (Gebauer et al., 2005; Gebauer, Ren, Valtakoski, 
& Reynoso, 2012; Gebauer, Gustafsson & Witell, 2011; Kohtamäki et al., 2017; Rabetino, Kohtamäki, 
& Gebauer, 2019; Raddats and Easingwood, 2010; Wise & Baumgarter, 1999) recent research also 
underscores the need to better understand servitization impacts on sustainability and the circular 
economy (Doni et al., 2019; Tukker, 2015). 

Resent research suggest that while many multi-national enterprises with a background in industrial 
production struggle with servitization (Ayala, Gerstlberger & Frank, 2019), others move too far into 
the service domain with a range of service initiatives (Kowalkowski et al., 2017). SME’s on the other 
hand typically work close to the customer and have a better understanding of and focus on customers’ 
processes already from the beginning, hence argued to be born servitized (Gumerus & von Koskull, 
2015). Despite the fact that SME specific servitization challenges have been acknowledged in previous 
literature (Kowalkowski, Witell, Gustafsson, 20113) SMEs can still provide a spearhead to understand 
circular servitization practices in service ecosystem given their relative proximity to both customer, 
ecosystem actors and a lower power distance among organizational members. 

Although servitization primarily has been studied in relation to economic benefits, the servitization 
process is often co-evolved together with a circularization process such as reduction of waste (Ranta, 
Aarikka-Stenroos and Mäkinen, 2018) or user access solutions (Tukker, 2004)  e.g., a resource 
efficiency focus where minimizing consumption is encouraged, focusing on end-user problems and 
where the focus is on delivering functionality rather than product ownership (Gumerus & von Koskull, 
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2015). A circular servitization can thus be seen as a closed system where nothing is meant to be wasted 
in the environment and where reduce, reuse, repair, and remake is preferred in relation to recycle, 
and finally a context where collaboration and sharing resources in the service ecosystem is 
encouraged in contrast to aggressive competition.  Attempts to show a positive relation between 
increased servitization and sustainability by maintaining, upgrading, re-manufacturing, prolonging life 
cycles and decreasing product sales provides interesting avenues for servitization research (Chiarini & 
Vagnoni, 2017; Doni et al., 2019). 

As it is with servitization, the steps towards becoming a circular firm are taken gradually. In this 
research we focus on building a framework for the practices of circular servitization with a service 
ecosystem approach – focusing on initiatives and activities at SMEs, but also involving other network 
actors. “Servitization is ultimately a change in business practices performed by actors in the 
organization and its ecosystem” (Palo et al., 2018: p.9), indicateing a focus on practices in the 
ecosystem to understand servitization. Seeing servitization and circularization as collaborative 
processes offer many potential benefits for firms as they can strengthen the effects of becoming a 
service based as well as circular organization. In this paper we identify practices that relate to 
servitization and circularization in Swedish based SMEs and build a conceptual framework. The 
contribution is both to the serivitzation and circular economy literatures and we offer a roadmap for 
SMEs in the early stages of circular servitization. 
 
2.SERVITIZATION RESEARCH: A LITERATURE REVIEW  
2.1 Servitization Type 1 and Type 2 
In the servitization literature, the business model is often used to frame servitization since many 
changes in the business model are needed in order to integrate a service based strategy with the 
system of production (Zhang & Banerji, 2017). Hence, connecting intra firm practices with inter-frim 
practices is one emerging theme. The shift from a product-centric business model to a service-centric 
business model is typically illustrated by a hybrid offering (Ulaga & Reinartz), or synonymously 
concepts such as integrated solutions  (Windahl et al., 2004), customer solutions (Tuli et al., 2007), or 
product service systems (PSS) (Tukker, 2004) – indicating the central role of the value proposition in 
the transition process. 

Since early servitization scholars presented their research on product firms moving into service 
(Vandermerwe & Rada, 1988), the use of the term  “servitization” has grown extensively from  the 
mid-2000s, partly due to review articles by Baines et al (2007) and Baines et al (2009), where 
servitization became synonymous with companies moving into service business and the post-product 
domain (Rabetino, Harmsen, Kohtamäki, & Sihvonen, 2017). Other related concepts to servitization, 
denoting the transition towards service-orientation and increased interest in the customer’s processes 
are, service transition (Oliva & Kallenberg, 2003), service infusion (Brax, 2005) and value migration 
(Davies, 2004).  

The research stream has diverged into two parallel streams of literature; servitization as an 
extension of manufacturing research (Type 1) with a focus on services oriented toward the suppliers 
good (Green, Davies, & Ng, 2017; Mathieu, 2001; Ulaga & Reinartz, 2011) and a service dominant logic 
approach emphasizing customer co-created servitization and service ecosystems (Type 2) (Green et 
al., 2017). Here the services are oriented towards the customer processes and the output of the 
process. While Type 1 stems primarily from a focus on the product, Type 2 stems more from a focus 
on functionality for the customer. One example of Type1 is product-service systems (PSS) 
classifications focused on developing firm-related capabilities and services as the extension of 
manufacturing activities (Green et al., 2017). Type2 on the other hand, introduce the customer and 
the customer’s inherited capabilities as a pivotal resource (Jaakkola & Hakanen, 2013). While Type 1 
mainly relates to operation management discourse, Type 2 typically can be derived  to a marketing 
domain (Heinonen et al., 2010). Servitization research with a perspective of resource integration in 
the service ecosystem context is compatible with the service-dominant logic stream of research where 
co-creation and resource integration from multiple actors is fundamental for the service process and 
outcome (Vargo and Lusch, 2011).  



53

Carlborg & Babri 
 

Proceedings of the Spring Servitization Conference (SSC2019) 

While servitization Type 1 sees value as being created and delivered by the firm, Type 2 emphasizes 
the customer as a value co-creator and hence an integrator of resources. For the later, the customer 
always determines value but it is created together with (or without) the provider. This way of 
approaching value creation advocates a collaborative pattern where actors exchange information and 
build long term relationships in order to improve the customer’s outcome. For type 1 however, 
research typically considers customer resources as exogenous to servitization. As the transition along 
the product-service continuum continues  with increased service activities – the firms need to manage 
and mitigate increased risk. 

Applying a Type 2 approach to servitization, the use of exogenous resources (i.e, resources from 
customers or other ecosystem actors) is an important theme. “A service network in the context of 
servitization is a special case of a business networks that is built in order to achieve a stronger 
orientation on service business and thereby contribute to the transformation of manufacturing firms 
to service providers (Weigel & Hadwich, 2019: p.256). Accordingly, a service ecosystem approach in 
servitization emphasizes the systemic and changing aspects in the network.  
 
2.2 Circular servitization 
Circularization in the context of servitization is not a very well researched area, however, the two have 
a lot in common – for example emphasizing resource integration in ecosystems, resource efficient use, 
functionality before ownership et cetera. Rabetino et al (2018) identify six clusters in three research 
communities based on a systematic literature review of the servitization field: product service system 
(environmental agenda, design & development), solution business (operations management, 
customer solutions), and service science. The PSS-research community is the fastest growing 
community in the servitization domain and proposes eco-friendly -design, cleaner production with 
reduced waste, efficient delivery and remanufacturing (Doni, Corvino, & Martini, 2019; Pawar et al., 
2009; Velamuri et al., 2011). The idea of selling functionality is a central theme among these scholars 
– as it is in other research communities as well. Furthermore, Increasing demands from customers’ 
and legislators (e,g, EU)  for circular solutions is likely to create a growing overlap between circularity 
and servitization in practice.  

 
3.  RESEARCH DESIGN 
Few studies take a practice based approach to study servitization despite the many challenges of 
implementation of servitization and poor outcome (Alghisi & Saccani, 2015). However, a practice –
based approach in general has the potential to offer a more insightful understanding of the bridge 
between theory and practice in servitization research and the dynamics of change (Palo, Åkesson, & 
Löfberg, 2019). Research interest in practice theory is growing in management, organization and 
marketing (see for example Storbacka, 2011) and provides and interesting avenue to explore the 
underlying fundamentals of circular servitization. 
 
Our practice based approach stems from developments within the strategy literature which 
acknowledge a shifting focus from strategy and managerial level to practice and activity level (See e.g. 
Whittington, 1996; Johnson et al., 2007), trying thus to capture more of the local and tacit, in an 
attempt to better understand how actors on different levels, interact to shape strategy (Jarzabkowski, 
2005) and ultimately, strategy as something which in turn does, creates and performs outcomes, new 
actions and practices (See e.g Kornberger and Clegg, 2011; Boedker, 2010) . Such a practice-based 
approach allows us to focus on the empirical material as emergent practices which are demarcated 
through the definitions that are shaped by the firm representatives in their own strategic activities 
with servitization and sustainability.  
 
3.1  Empirical setting 
Three SMEs in Sweden (EnergyCo, ManuCo, & WoodCo) illustrate circular practices in the context of 
servitization. The three firms represent a variety of both product based and service based firms – all 
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of them aiming to support customer value creating processes with a combination of customer 
resources and firm resources.  

Each firm’s management together with co-workers of the firm were interviewed and participant 
observations were made during strategicl group meetinsg together with mangers from other 
companies in the same region in mid-Sweden. 

 
Table 1: Interview compilation 

COMPANY(and interview date) Position Interview duration 

EnergyCo (2018-06-14) 

CEO 120 min 
Director of sales 90 min 
Project leader 60 min 
Vice CEO 100 min 

ManuCo (2018-01-18) 

CEO 100 min 
Vice CEO 75 min 
Director of sales 75 min 
Operator 45min 
Operator 45min 

WoodCo (2018-11-08) 

CEO 120 min 
Quality manager 60 min 
Operator 45 min 
Operator 45 min 

 
3.1.1 EnergyCo 

The first company (EnergyCo) is a firm in the energy sector, was founded in 2011 and has a revenue 
slightly above 11 million euros. The firm has 35 fulltime employees and 15 part-time employees. 
EnergyCo has had a rapid growth since the start  - between 20-30 % on annual basis - and the strategy 
from the beginning has been on finding energy solutions for the customer. It’s core product is 
sustainable energy for business and consumers and the strategy is built on long term relationships and 
finding sustainable solutions for customers. From the beginning, the idea has been to find efficient 
and sustainable solutions for customers with service level agreements. 

The firm resources (knowledge, competencies, technical equipment etc.) is always dependent on 
customer resources  and resources from other actors in the ecosystem – hence EnergyCo always 
serves as a resource integrator in the realization phase of the value proposition. The output of the 
service is dependent on the customer’s level of knowhow and other actor’s ability to offer support in 
different ways (mobile applications are dependent on mobile systems, installations are dependent on 
electricians for example).  

 
3.1.2 ManuCo 

The second company – ManuCo – is a more established firm with manufacturing of industrial 
machinery. Founded in the 1950s and with a turnover of approximately 5 million euros and 25 
employees. During the last decades it has grown slightly but has a more stable market situation than 
EnergyCo. ManuCo has a strong focus on quality and durability of its products and efficiency in 
production is central – both in terms of the economic and circular argument. The firm representatives 
state that “the most important thing for a good business is long term sustainability with low 
maintenance costs during the whole lifetime of the product”. The products are always adapted to the 
customer’s situation to ensure long durability.  

ManuCo is still in the beginning of the servitization transition as it is mainly occupied with 
servitization practices Type 1 where services are added to the core product-based offering. The 
company is always dependent on other actors in the network for successful service deployment; e.g., 
dealers, service operators, and other actors in the network. Hence, resource integration and 
collaboration in the ecosystem are central for successful servitization. 
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3.1.3 WoodCo 

The third company is a recently started company with its roots in a big Swedish wood and pulp 
company. Its annual turnover is approximately 1 million euro and it employs 16 co-workers. Its main 
focus in on cellulose based products (e.g., card board, composite board) for the B2B market. A 
patented rigid paperboard with a strong durability and light weight is their main product. The company 
strives to increase their service orientation by getting closer into their customer’s processes with 
customized design. 

The company is dependent on several actors in the service ecosystem in order to realize the service 
deployment – both distributors and suppliers are critical for successful use of their product. With 
customers in both Europe, Asia and North America the dealers are important in the resource 
integration process.  
 
4.FINDINGS 
Our analysis pinpointed both divergences and convergences among the firms in relation to circular 
servitization practices in the ecosystem. The first part of the analysis synthesizes different practices in 
different themes – efficiency practices, business model practices, reuse practices, and ecosystem 
practices. The second part of the analysis – the discussion section – further elaborates on how circular 
servitization practices encourage the overall servitization purpose. 
 

Table 2: Circular practices related to servitization identified in the three case companies 
 

 
 
 
4.1 Efficiency practices 
We saw several different practices related to increased efficiency – hence related to both increased 
productivity and improved sustainability with a more carful use of resources. Another practice related 
to the efficiency domain is the extending of product life cycles. This was especially evident in ManuCo 
where the long-term durability of the products was seen as a competitive advantage and something 
that was planned for during design and product development. The evaluation of resource flow was a 
challenge for all the companies as smaller forms typically don’t have well-aggregated systems to 
gather all necessary information about the resource flow. However, a well-structured system to 

Efficiency 
practices

Increasing 
resource 
efficiency

Reducing 
resource waste

Extending 
product life 

cycles

Evaluating 
resource flow

Cocreation to 
utilize customer 

resources

Business model 
practices

Selling 
functionality 

instead of 
ownership

Service based 
value proposition

Dematerialising 
resource loops

Adding service 
offerings

Broadening 
portfolio

Outcome-based 
business model

Reuse practices

Reuse of 
resources

Slowing resource 
loops

Sharing resources 
and extend use

Remanufacturing 
of existing 
resources
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production and 

processes
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Long term 
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Pro active multi 
stakeholder 

management
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Establishing CRM 
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evaluate resources and resource flow can minimize the resources needed and accordingly improve 
productivity. 
 
4.2 Business model practices 
Circular servitization practices related to the business model are typically related to improve sales and 
optimizing resource integration. The first identified practice is the active selling of functionality instead 
of ownership – since the customer mainly is interested in the functions derived from the products, the 
selling focus in on the functionality. Especially ManuCo and EnergyCo had the ambition to sell more 
based on functionality than the core product – for example through leasing contracts – for WoodCo 
this was more challenging since the product was not a capital investment. Functionality and service 
based value propositions all contribute to a slower resource loop from the sales force as they can sell 
more without always exploiting the resources – service contracts, upgrades of an already installed 
base is an example of how service sales work with more circular practices. Therefore,  many circular 
practices are well in line with a servitized business model. 
 
4.3 Reuse practices 
The third aspect is related to reuse and a fundamental aspect of the circular economy. In the light of 
servitization, many reuse practices enforce servitization – for example the remanufacturing and reuse 
of resources. WoodCo, reused materials for their production of paperboard and also used water based 
adhesives in the product to enable paper recycling. Further WoodCo measure the CO2-footprint in 
each product as one step to show sustainable production in practice. This also makes it possible for 
consumers to choose material based on CO2- load.  
 
4.4 Ecosystem practices 
The last category of circular practices in the light of servitization is ecosystem practices, emphasising 
the important role of the ecosystem for servitization success. Multiple resource integration is one 
practice that all companies illustrated – implying the management of resources stemming from 
different actors in the service ecosystem. This collaborative way of approaching service delivery can 
be seen as a circular practice as it implies a more thorough use of accessible resources.  
 
5. DISCUSSION 
5.1 Implications 
Rabetino et al (2018) calls for more research combining different approaches to servitization. This 
study heeds this call by integrating circularization with the mainstream servitization discourse (the 
solution business community). By combining the sustainability centred PSS-servitization with the more 
business oriented servitization, we believe the servitization field can reach new levels of 
understanding for how servitization can combine a circular approach with commercially successful 
services that aim to support the customers in daily operations.  

Figure 1 shows how servitization Type 1-practices and Type 2-practices contribute to different 
overall servitization aims. Since much of the previous servitization literature uses the starting point of 
maximising earnings through a growth strategy or minimising operation costs through a productivity 
strategy (Rabetino et al., 2017), this study contributes theoretically by showing how circular practices 
related to a green/sustainable strategy also can enforce servitization.  

Since sustainability is a top prioritized challenge for many companies – both small and multinationals 
– this research offers a roadmap for managers to combine servitization strategies and sustainability 
strategies. 
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Figure 2: Link between servitization practices (Type1/Type2) and strategic purpose 
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ABSTRACT  
Purpose: The aim of this research is to understand the combination of capabilities possessed by SMEs 
who begin the servitization process towards advanced services. 
Design/Methodology/Approach: The study employed an abductive, qualitative, case-based approach 
to develop a framework grounded in dynamic capabilities, which in combination with qualitative 
comparative analysis was used to examine the multiple combination of capabilities associated with 
readiness for servitization. 
Findings: Four capabilities are identified which are possessed by SMEs who progressed beyond initial 
exploration of advanced services and began pilot testing their initial product-service offering with 
target customers. These are :service vision innovation; business model innovation; product innovation 
and service innovation.  They formed the conceptual core of our theoretical framework, which was 
further developed to include the micro-foundational skills and processes necessary to sense and seize 
opportunities for advanced services by reconfiguring resources and activities. 
Originality/Value: The contributions to knowledge and practice are three-fold.  Firstly, it explains the 
interplay between an SMEs capabilities and readiness for servitization. Secondly, it adds to knowledge 
on the processes for servitization.  Thirdly, it enables SMEs to assess their readiness for servitization 
by visualizing the necessary capabilities required.   
 
 
KEYWORDS: advanced services, servitization, dynamic capabilities, resource orchestration. 

 
1.  INTRODUCTION  
Product-centric SMEs are increasingly seeking to grow their revenue streams and profits through 
development of services.  This is known as servitization and is usually triggered by the business 
imperative to enhance competitive advantage for growth.   
 The concept of servitization is well established in the literature and recognizes the need to undergo 
a multistage organizational transformation (Bigdeli and Baines, 2017).  However, how to progress 
through and between the stages, along with the necessary changes to resources and activities for 
servitization is not well understood (Baines et al., 2017).  This situation is particularly unclear for SMEs, 
because the literature is almost entirely focussed on case studies involving large multi-national 
businesses.  There is very little evidence on how SMEs should prioritize and orchestrate their limited 
resources to successfully overcome the challenges associated with servitization, whilst optimising 
opportunity costs. In addition, case study research may provide only limited understanding of the 
causal mechanisms underlying the outcomes recorded. Our research addresses these limitations by 
using a comparative approach to understanding readiness for servitization in SMEs.      
 There is conflicting evidence within the literature relating to the effective provision of services by 
manufacturers and the subsequent impact on promoting or impeding business growth (Neely, 2008; 
Visnjic, Wiengarten and Neely, 2016).  It is therefore not surprising that many SMEs struggle to 
progress beyond initial exploration, whilst others find it difficult to carry out the organizational 
transformation required.  This increases the risk of failure and consequences for SMEs can be severe.  
Understanding an organizations readiness for servitization is therefore of vital importance. 
 Servitization is a complex process and requires an organization to develop dynamic capabilities 
(Kindström, Kowalkowski and Sandberg, 2013; Beltagui, 2018).   These are required for servitization to 
adapt to changing customer demands and micro-foundational skills and processes are necessary to 
sense and seize opportunities for advanced services by reconfiguring resources.  Dynamic capabilities 
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focus on resources, however value is created by aligning key activities with key resources to delivery 
competitive advantage.  A more recent perspective is provided by resource orchestration, which takes 
account of managerial co-ordination actions.  This is particularly relevant in the case of resource 
constrained SMEs who must prioritize orchestration of resources which optimise opportunity costs.  
Resource orchestration theory therefore provides a link between resources and capabilities (Liu et al., 
2016) and in combination with Qualitative Comparative Analysis (QCA) enables the examination of 
causal mechanisms for servitization progress. 
 Our approach was to answer the following research questions: 
1 - Which dynamic capabilities contribute to firms’ progressing beyond initial exploration of advanced 
services?  
2 - Which combinations of capabilities can explain why progress beyond exploration varies? 
3 - What are the underlying micro-foundations of these dynamic capabilities. 
 The next sections cover relevant literature, research methodology, findings and finally the key 
contributions to practice and theory.  
  
2.   BACKGROUND  
The literature offers conflicting evidence on how successful servitization is likely to be. For example, 
Neely (2008) found servitized companies at greater risk of bankruptcy, while Fang et al (2008) found 
that a critical mass of around 20-30% was required before service revenues resulted in value to the 
company. In both studies, the addition of services that are not closely related or aligned to core 
competences appeared to be related with lack of success. Achieving success on the journey to 
advanced services therefore demands appropriate prioritisation and allocation of resources and 
capabilities. To this end, we review the literature on dynamic capabilities and resource orchestration. 
 
2.1 Dynamic capabilities 
The imperative of change inherent in the concept provides an ideal perspective and academic lens to 
view servitization.   The essence of dynamic capabilities is entrepreneurial management, which senses 
or   creates   opportunities   before  others  and   takes  timely   action  to  execute  swiftly.     Dynamic 
capabilities are viewed by many as a further development of the resource-based view of the firm 
(Penrose, 1959), by adding a dynamic component to the notion that competitive advantage is gained 
or lost by differences in bundles of resources owned or controlled by competing companies. Barney 
(1991) and Peteraf (1993) argue that resources, especially know-how, which are valuable, rare, 
inimitable and non-substitutable, enable sustainable competitive advantage and enhance profits.  
Danneels (2002) posits that dynamic capabilities are about change and explain how firms evolve by 
renewing their resources.  This conceptualization therefore represents the capacity of an organization 
to purposefully create, extend or modify its resource base (Helfat et al., 2007).   
 The term resource base covers the capabilities a firm can deploy to achieve its goals and includes 
tangible, intangible and human assets.  Since dynamic capabilities are themselves capabilities, they are 
included in the resource base and can be created, extended or modified (Helfat and Peteraf, 2003).  
However, the term resource base is extremely broad and it is important to clearly delineate dynamic 
capabilities from ordinary capabilities.   
 The theory emphasises the need for ordinary capabilities, whilst clearly articulating that dynamic 
capabilities enable the out performance of rivals over time.  In order to qualify as a dynamic capability, 
it must not only be able to change the resource base, but also be embedded in a firm’s managerial and 
organizational processes to enable repeatability. 
 Ordinary capabilities enable an organization to perform business as usual activities to get tasks 
done and earn a living in the present. Performance is evaluated in relation to existing products and 
services and without consideration of customer relevance or competitive advantage. By contrast, 
dynamic capabilities enable a firm to adapt, create and reconfigure its resources in alignment with the 
business environment, or even shape the environment to exploit opportunities.  In essence, they 
impact the rate of change of ordinary capabilities when an organization senses and seizes 
opportunities.   
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 Ambrosini, Bowman and Collier (2009) proposed three distinct levels of dynamic capabilities, from 
low to high these are known as incremental, renewing and regenerative dynamic capabilities.  
  Incremental dynamic capabilities represent minor adjustments and adaptations to existing 
products, services and processes.  These are simple, iterative changes for continuous improvement.  
 Renewing dynamic capabilities are deployed to create or introduce new resources or combine 
existing ones in new ways.  Examples include, introduction of new products or adapting existing 
products for new markets.  
 Regenerative dynamic capabilities represent the capacity to embed new or to improve existing 
incremental and renewing dynamic capabilities.  They are required to embed new dynamic capabilities 
into a firm and will have an indirect impact on the resource base.  An example is mergers and 
acquisitions.  
 Companies with high level dynamic capabilities display the capacity to learn and adjust, which 
enables them to continuously upgrade, protect and keep relevant their resource base in line with 
changing customer demands and market trends over time.  They can sense opportunities, seize upon 
them and reconfigure their resource base as a result (Teece, 2007).  Teece combined strategy and 
innovation literature to produce a framework which highlights the critical capabilities required by 
management to create, release, integrate and reconfigure resources.  He disaggregated dynamic 
capabilities into corporate level capacities to (1) sense and shape opportunities and threats, (2) seize 
opportunities and (3) transform organizations by reconfiguring resources to maintain competitiveness.  
These dynamic capabilities are the catalyst for strategic change management to support innovation 
and stimulate business growth.  They are underpinned by micro-foundations, comprising of dynamic 
capabilities embedded throughout an organization, which include: distinct skills; structures; processes; 
decision rules and discipline.  Eisenhardt and Martin (2000), provided the following examples of micro-
foundations:- cross functional research and development teams; new product development routines; 
quality control systems; effective knowledge transfer and performance measurement.  However, these 
generic micro-foundations are bias towards products and technology and neglect the service aspect 
(Kindström, Kowalkowski and Sandberg, 2013). Therefore, adaption is required within the context of 
development and provision of services. 
 While the dynamic capabilities lens offers an ideal way to understand servitization, it may be less 
helpful for SMEs, where resources are constrained and key decisions often revolve around allocation 
of scarce resources to optimise opportunity costs. To this end, applying resource orchestration theory 
can help to explain how alignment of key resources and activities can leverage competitive advantage 
(Sirmon et al., 2011).  
 
2.2 Resource Orchestration  
Resource orchestration helps to account for synergies between resources and capabilities (Liu et al., 
2016) as well as highlighting the role of managers in extracting value from them (Helfat et al., 2007). It 
builds on the argument that how resources are used is at least as important as which resources are 
possessed (Hansen et al., 2004). Resource orchestration follows Penrose’s distinction between 
productive resources, i.e. capabilities used to create value and administrative resources that 
coordinate or orchestrate the productive resources. The role of managers is emphasised, assuming 
that “…it is the combination of resources, capabilities, and managerial acumen that ultimately results 
in superior firm performance” (Chadwick, Super and Kwon, 2015).  Managers must select and deploy 
resources, which includes both initially investing in and accommodating the resources, and then align 
and adapt resources to ensure they fit together (Helfat et al., 2007).  
 The focus of attention, under this perspective, is orchestration throughout the hierarchical depth 
and cross-functional breadth of organisations (Chadwick Super and Kwon, 2015; Liu et al., 2016). Since 
possessing individual capabilities is subordinate to effective coordination of multiple capabilities, an 
appropriate approach is required to examine the combinations. This leads us to apply qualitative 
comparative analysis to study capabilities for servitization. 
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3.  RESEARCH STRATEGY, METHODOLOGY AND METHODS 
The quantitative/qualitative divide is familiar to researchers and is often unhelpful since both classes 
of methods offer limitations. Whereas qualitative methods typically limit generalisability, due to small 
samples, quantitative approaches tend to reduce cases to variables, which may often be unrealistic. 
An approach to overcome this dilemma comes in the form of qualitative comparative analysis (QCA), 
presented by Ragin (1987) as a means of investigating larger numbers of cases, whilst retaining the 
perspective of whole cases. QCA is a set-theoretic approach, in which every case is considered to 
simultaneously belong to a number of sets (Fiss, 2007, 2011). For example, a company may 
simultaneously belong to the set of “manufacturers”, “SMEs” and the set of “automotive supply chain 
companies”. An outcome, such as disruption due to implementation of advanced services by a car 
maker, may be experienced as a result of being in all three sets, but not by large manufacturers in the 
supply chain, or SMEs in other industries. It is the combination of sets, rather than any particular 
characteristic alone, which determines outcomes. This helps to understand the combinations of 
capabilities that may lead firms to progress with their servitization journey. Whereas statistical, 
quantitative studies cannot claim causality, QCA seeks to uncover the causal mechanisms. By 
identifying the common characteristics of cases with the same outcome, it reveals the different paths 
that can be taken. The approach has been used in servitization to understand equifinality, i.e. how 
different combinations of conditions can result in the same outcomes (Forkmann et al., 2017; Lexutt 
and Fliess, 2018).  
 
3.1 Data Generation 
To understand the capabilities of SMEs that may lead them beyond exploration of servitization, a 
sample of firms was identified from membership of a regional servitization support programme. This 
approach ensured these businesses had explored servitization, since they had registered for and spent 
time attending events on the programme.  The firms represented a wide range of industry sectors.  
Interviews were conducted with Managing Directors or senior managers of 29 SMEs, which focused on 
their company’s history, its current operations, vision of services for the future (advanced or 
otherwise) and the perceived requirements for progressing this vision. Video recordings of these 
interviews were made and used for subsequent analysis. The involvement of a single respondent for 
each case is often considered inappropriate due to a need for triangulation. In the case of SMEs, 
however, decisions are typically taken by a single individual, whose understanding is comprehensive 
due to the small size. 
 
3.2 Data Analysis 
Analysis involved qualitatively coding interview data to identify a set of capabilities to prepare the 
grounds for comparison between cases. This followed a grounded approach (Strauss and Corbin, 1998) 
consisting of open coding, followed by selective and then axial coding, with a return to literature in 
between each stage in an abductive manner (Järvensivu and Törnroos, 2010; Dubois and Gadde, 
2002).  This method of theoretical triangulation enhanced internal validity.  The first round of coding 
involved identifying themes and keywords from the interviews, without being overly restricted by the 
theoretical framework.  During subsequent rounds of coding and interpretation by alignment with 
literature through the lens of dynamic capabilities (Teece, 2007), the data was refined and reduced  by 
grouping and re-grouping into four main capabilities: service vision innovation (henceforth SVI), 
business model innovation (BMI), product innovation (PI) and service innovation (SI).  The four 
capabilities identified formed the core of our theoretical framework.  The framework was further 
elaborated by adding the three levels of dynamic capabilities defined by Ambrosini, Bowman and 
Collier (2009), known as incremental, renewing and regenerative for each of the four capabilities and 
labelled 0, 0.5 and 1 respectively.  These were the conditions used in QCA, with the outcome condition 
being determined by whether the case company had progressed beyond their initial exploration to 
begin servitization.   Each of the dynamic capability levels were defined within the context of the four  
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capabilities comprising the core of the conceptual framework and made up the outer layer.  The four 
speech bubbles contain examples of codes for regenerative dynamic capabilities for each of the four 
central quadrant capabilities.  This sequential switching between empirical data and theory generated 
the theoretical coding framework for subsequent qualitative comparative analysis, shown in figure 1. 
 
Finally, using the theoretical framework, each of the 29 cases was assigned a dynamic capability level 
of 0, 0.5 or 1 for each of the four capabilities based on content analysis of the terminology used in 
interviews.  A minimum of two researchers conducted the initial data analysis for subsequent 
comparison and synthesis to enhance inter-coder reliability.  Following coding, analysis was carried out 
using FSQCA software (Ragin, 2008) to analyse the cases and identify the most parsimonious set of 
paths that were found to result in companies progressing on the servitization journey.  
 
3.3 Elaboration of theoretical framework 
Finally, a deeper literature review was conducted to identify the skills and processes necessary to sense 
and seize opportunities for advanced services by reconfiguring resources and activities for 
servitization.  These were added as subsections to the four central quadrant capabilities to develop 
the theoretical framework.  This was elaborated further by the addition of four outer quadrants to 
capture key resources and activities which require orchestration for servitization and is shown in figure 
2. 
 
4. Findings 
From the cohort of 29 companies, 13 moved beyond initial exploration of advanced services and began 
servitization.  The 13 companies who moved forward demonstrated regenerative dynamic capabilities 
in one of two possible combinations of the four central quadrant capabilities.   The two  paths  
identified are shown in table 1, these are: (1) all four capabilities; (2) business model innovation; 
service innovation and product innovation only.  
  

Combinations Coverage Consistency 
SVI.BMI.SI.PI 0.571429 1.0 
BMI.SI.PI 0.642857 1.0 

                   Table 1 – Combinations of capabilities (conditions) identified using QCA 
 
To explain these combinations of conditions and provide coding examples, we present two company 
case studies from our study. 
 Firstly, an industrial automation company demonstrated regenerative dynamic capabilities in all 
four conditions.  In this case (advanced services - 1) the business leader described the provision of 
bespoke production equipment (product innovation - 1) on long term contracts, where monthly 
payments comprised a fixed amount to cover the cost of equipment and a variable element for service 
based on usage (business model innovation - 1).  A new service level agreement had been drawn up to 
cover guaranteed response times and down-time penalties (service innovation - 1). 
 Secondly, a light engineering business progressed with regenerative dynamic capabilities in 
business model innovation, product innovation and service innovation only.  In this case (intermediate 
services - 0.5) the company supplies customised and bespoke equipment (product innovation - 1) by 
working in partnership with a new strategic alliance partner (business model innovation - 1).  The 
products are sold to customers, however maintenance contracts are negotiated at the point of sale 
and remote condition monitoring is starting to be trialled (service innovation - 1). 
 The findings from the final literature review identified underlying generic micro-foundations for 
each of the four central quadrant capabilities in the theoretical framework.  These skills and processes 
which comprise the twelve segments surrounding the central quadrants are shown in figure 2 and align 
well with those identified by Kindström, Kowalkowski and Sandberg (2013).   
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Figure 2 – Theoretical framework to visualize and plan the necessary changes to resources and 
activities for servitization towards advanced services. 
 
5. Conclusion, Contributions and Future Research 
This study has identified two combinations of capabilities possessed by SMEs who explored the 
potential benefits of advanced services and were able to move forward to design services and 
experiment with potential customers.   It involved interviews with senior business leaders and adopted 
an  abductive  approach  by  alternating  between  literature  and  the  realities  of  practice.   All the 
companies who progressed beyond exploration of advanced services were considered to have 
demonstrated organizational readiness for servitization.  They appeared to understand the concept of 
advanced services and the need for transformational change, whilst exhibiting the capabilities and 
capacity to develop and deliver advanced services for pilot testing.    
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 The resultant framework revolves around the four dynamic capabilities identified and their 
underpinning micro‐foundations of skills and processes for servitization.  Its circular core provides a 
descriptive narrative on which practitioners can assess their readiness for servitization by comparing 
their capabilities with the skills and processes necessary. This builds on the work of Kindström, 
Kowalkowski and Sandberg (2013), which extended the dynamic capabilities literature by adapting the 
product and technology centric approach for the service context.  In addition, it adds to knowledge on 
processes for servitization. 
 This research provides a platform for further work aimed at developing a diagnostic benchmarking 
tool for practitioners to assess their readiness for servitization by analysing strengths, weaknesses and 
capacity related to key capabilities and activities required. 
 Further research is required to identify pathways through the framework and to populate the outer 
quadrants with generic key resources and activities to help guide practitioners planning and 
prioritization during the servitization process.  This would provide a prescriptive guide to step by step 
pathway planning to manage the changes necessary for design and provision of services.  Furthermore, 
it would also add to knowledge on methods for servitization and address calls for practical 
methodologies for guidance of practitioners. 
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ABSTRACT  
Purpose: The purpose of this study is to describe different routes for servitization that organisations 
take based on how owners and/or managers within organisations justify servitization. 
Design/Methodology/Approach: The paper reports a multiple case study with six firms from various 
industries who all work with servitization in different ways. The collected data consists of interviews, 
documents in terms of PowerPoint presentations, and observations from workshops and meetings. 
The data were analysed using thematic analysis. 
Findings: The study shed new light on the micro level of servitization by identifying three routes to 
servitization: the ‘Facade route’, the Illusion route’, and the ‘Value co-creation route’. A route is by no 
means fixed, but what route a company moves to depends on how the owners and/or managers 
rethink the concept of servitization and how they justify it. 
Originality/Value: This study makes an original contribution to the micro level understanding of 
servitization by establishing and defining links between how servitization is justified and the route to 
servitization a company adopts. 

 
 
KEYWORDS: Servitization, justification, service logic, servitization process 
 
1.   INTRODUCTION  
Previous servitization research has identified different reasons to why manufacturing companies 
servitize. For example, to increase customer loyalty (Vandermerwe & Rada 1988), to create 
competitive advantage (Oliva & Kallenberg 2003), to become more profitable (Neely 2008), to 
decrease revenue volatility (Gebauer & Fleisch 2007), to decrease sensitivity to price competition 
(Malleret 2006), and to reduce environmental impact (Goedkoop 1999). According to Oliva and 
Kallenberg (2003) service offerings are likely to become more profitable than just product offerings. 
However, Gebauer, Fleisch, and Friedli (2005) shows that services do  not often generate the expected 
profitability in manufacturing firms. Despite that, companies are continuing to develop their service 
businesses. It requires engagement from owners and the board, to top management and other 
employees throughout the organisation. The complex work that servitization implies, includes e.g. 
development of service offerings and service strategies as well as a change of business logics (see e.g. 
Grönroos 2011; Vargo & Lusch 2008).  
 Changing the business logic within an organisation implies a change of mindsets of the people 
working there. People that have previously focused on the value of the physical product that the 
company offers, are now supposed to sell services based on their knowledge and skills (Vargo & Lusch 
2008). Consequently, servitization is not only about the development of service strategies or offerings 
etc., it is also about changing the way people in an organisation think about the business and how 
value they can be created with their customers.    
 Taking on this massive challenge that a servitization process is, justification of its existence becomes 
central. Owners and managers need to justify servitization for themselves as well as for other 
employees. Why is servitization important? What are the reasons to start and continue the 
servitization process? The servitization goal and the different ways in which owners and/or managers 
justify servitization, could be assumed to influence what the servitization process will look like.  
 This study identified three routes for servitization based on the ongoing servitization processes in 
six manufacturing firms. How servitization was justified differed between companies taking different 
routes. Therefore, the purpose of this study is to describe different servitization routes that 
organisations take based on how owners and/or managers within organisations justify servitization. 
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2. THEORETICAL FRAMEWORK 
Previous research has discussed different ways to servitize depending on (1) the company’s increased 
focus on the service offering and/or (2) a change of mindsets from a goods logic to a service logic 
(Kowalkowski 2010). The first way servitization can be discussed could be explained as a change from 
goods to services where services are seen as an output of production. The second could be explained 
as a change from goods logic to service logic, where service is seen as a perspective on value creation 
(Vargo & Lusch 2008). The two ways may or may not be followed at the same time (Kowalkowski 
2010).  
 In one of the early servitization papers, Oliva and Kallenberg (2003), presented a goods-to-service 
continuum illustrating that the transition process includes changing both the offering and the 
organisation. The importance of goods decreases and the importance of services increases as the 
company moves along the continuum. Hence in accordance to the first way servitization is discussed, 
it is mainly concerned with the development of new services aside traditional product-based offerings. 
The second way servitization is discussed is more related to a change of mindsets rather than merely 
the adding of services. This is, for instance, stated in the definition of  servitization by Kowalkowski et 
al. (2017:7): “the transformational process of shifting from a product-centric business model and logic 
to a service-centric approach”. This definition implies a shift, or a transition: that manufacturers goes 
through a process when leaving a product-based business and moving towards a service-based one 
(Brax and Visintin 2017).  
 Service logic holds that the fundamental resources of organisations are knowledge and skills. 
Therefore, knowledge and skills have been emphasized as especially important when it comes to 
understanding value creation (Vargo and Lusch 2008; Spohrer et al. 2007; Grönroos and Voima 2013). 
As previously stated, going through a servitization process is not considered as an easy road to 
undertake. One reason to this is the closeness and the high understanding of customers required to 
successfully accomplish extended offerings that servitization implies. 
 Gebauer et al. (2013) highlights this complexity of offering advanced services and states that it 
requires extensive collaboration with actors (such as customers). Hence, a service business would 
require close customer relationships as it assumes much wider responsibility for a customer’s 
everyday practices when supporting that customer with both products and services in order to enable 
that customer to create value.  
 As claimed by Grönroos (2011), this extended offering (that advanced services requires) provides 
successful support to the customer’s business process in such a way that it is not just the core 
customer process (such as a production process) that is supported by the supplier’s core market 
offering (such as a production machine). The entire extended offering also supports the customer’s 
business, including the machine and other customer processes important to that business. Something 
that indeed require a close customer relationship. 
 Summing up, fairly little is known about servitization processes, or routes as we call it in this paper, 
but it is by no means considered as easy. It can be assumed that servitization processes can look 
different depending on the changes made by the company.  
 
3. METHODOLOGY 
3.1. A multiple case study 
To describe different servitization routes that organisations take based on how owners and/or 
managers within organisations justify servitization, we conducted a multiple case study (Eisenhardt, 
1989). The method was selected since the research problem is unexplored (Eisenhardt, 1989; 
Eisenhardt and Graebner 2007; Yin 2003), and since it facilitates a better understanding of such a 
complex social phenomena (Bryman & Bell 2015) as justification of servitization is.  
 Six case firms were part of the study (see Table 1). The case firms came from different industries 
and varied in size. Some of them were multinational firms, however, the study was conducted in 
Sweden and the figures in Table 1 represent the Swedish company only. The firms were all engaged 
in a servitization research project and they all  had different ambitions with servitization, therefore 
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being suitable for this study. Moreover, at all the firms the servitization process was driven by a small 
number of people (being owners, top management, or middle managers with support from top 
management), that aimed to implement new ideas in their organisations. 
 
Table 1: Company overview, figures from 2017.  

Company  Industry Number of 
employees 

Turnover (kSEK) 

TechCo A Industrial technology >100 482 237  

TechCo B Industrial technology >200 1 255 973 

PackCo Packaging industry > 4 000 22 565 000  

HouseholdCo Household appliances >50 87 333  

PrecisionCo Precision engineering >10 16 432 

HygieneCo Hygiene industry >30 101 930  

 
3.2 Data collection and analysis 
The servitization research project is going on for three years, where this study is based on initial data 
collected during the first one and a half year. At one of the firms data was collected even before the 
project started, and this has also been included in the analysis (see Table 2).  
 The collected data consists of interviews conducted at the different firms, documents in terms of 
PowerPoint presentations, field notes from workshops both internally at the firms and with the 
participating companies and researchers in the project, and field notes from meetings attended by 
researchers and firm representatives (see Table 2).  
 To analyse the data, the firms were divided between the researchers. The interviews and other  
data were analysed using codes and categories (see e.g. Miles and Hubermann 1994). They emerged 
from the research question, but mostly they were empirically founded. The categories from each case 
were then compared and discussed. Finally, they were organised and related to each other, and 
together they characterised three different routes to servitization. 
 
Table 2: Data overview  

Company Number of 
interviews (year) 

Powerpoint 
presentations 
(year)  

Number of 
meetings at firm 
(year). (Resulting 
in fieldnotes 
from one or 
more 
researchers)  

Number of 
common 
workshops 
(year). (Resulting 
in fieldnotes 
from one or 
more 
researchers)  

TechCo A 2 (2018) 5 (2018) 
1 (2019) 

2 (2018) 
 

5 (2018) 
1 (2019) 

TechCo B 4 (2018) 4 (2018) 
1 (2019) 

1 (2018)  4 (2018) 
1 (2019) 

PackCo 5 (2018) 3 (2018) 1 (2018) 3 (2018) 
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 2 (2019) 1 (2019) 2 (2019) 

HouseholdCo 3 (2018) 4 (2018) 
1 (2019) 

1 (2018) 4 (2018) 
1 (2019) 

PrecisionCo 2 (2018) 
1 (2019) 

4 (2018) 
1 (2019) 

2 (2018) 
1 (2019) 

4 (2018) 
1 (2019) 

HygieneCo 2 (2015) 
1 (2018) 

4 (2018) 
1 (2019) 

1 (2018) 4 (2018) 
1 (2019) 

 
4. FINDINGS 
Based on how the interviewees justified servitization in their companies three routes to servitization 
emerged. These were (1) the ‘Facade route’, (2) the Illusion route’, and (3) the ‘Value co-creation 
route’. Table 3 defines and illustrates the characteristics of the three routes to servitization. 
 
Table 3: Three routes to servitization 

Route Definition Characteristics 

The Facade 
route 

A route driven by the external environment, 
with an intent to appear “servitized”.  

·      ‘Trend’ follower 
·      Lack of customer insights 
·      Lack of internal insights 

The Illusion 
route 

A route driven by providing a solution with a 
fuzzy understanding of the problem/need. 

·      Company values driven 
·      Product focus 
·      Value capture>customer 

focus 

The Co-
creation route 

A route driven by an understanding of 
customer processes before developing 
services and capturing value on these. 

·  Services focus 
·  Value capture and 

customer focus 
· Implement a services 

mindset 

 
As indicated by the name, the Facade route was characterized by a willingness to “appear” as being a 
servitized company even though they are not, i.e., it is just a facade. It is because it is purely cosmetic 
and not involving a thorough understanding of what servitization is. It does not even include any 
implemented solutions to provide services, just a facade that informs that the company offers 
services. 
 The Facade route was initially discerned in two of the companies, HouseholdCo and PackCo. They 
were influenced by trends in the ambient market and society, such as servitization per se or 
digitalisation. These companies felt an urge to initiate servitization activities. However, lacking a true 
understanding of what servitization is, the process only resulted in a facade; they struggled with 
knowing what to focus on and did not have a clear goal with their efforts. The driving force was rather 
the need to be part of the “servitization trend”. An example of how trends justified servitization in an 
attempt to stay “up-to-date” is evident in the quote from a Deputy Chief innovation officer at 
HouseholdCo: ”Everyone else does it, our competitors does it, so we have to, but I really don’t see what 
we are going to do with it”. 
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 The servitization processes related to the Facade route was started and then interrupted. The work 
was performed beside ordinary tasks and often performed on a superficial level, e.g. the home page 
was updated to better present a service-oriented company. Consequently, the company seemed to 
be more service-oriented than it actually was. At PackCo, a business development manager explained: 
“… actually we looked on our website and this is how we present our offer. [...] and then we talk about 
solutions, which is an expression of this desire to move in the value chain and be something more. [...]  
But we do not sell services. I should emphasize that. We do this but the whole purpose is to create 
material sales currently.” This urge that was visible in the data seemed to force the companies into 
starting a servitization journey they were not prepared for and did not know in what direction to go. 
Hence, they did neither have a clear picture on what kinds of services they could offer, nor what 
needs/problems their customers might have. Accordingly this route was a dead-end. 
 The second route, the Illusion route, was followed by two companies in this project, PrecisionCo 
and PackCo. When reaching the dead-end on the Facade route, PackCo revised their view on what 
servitization was and changed to the Illusion route. In the Illusion route, companies do produce 
offerings. These are, however, not connected to a validated customer demand, or problem. These 
organizations struggle with communicating the benefits of the services to the customer and thus also 
have problems capturing value from them. In some cases, the offering actually finds a need and 
become successful. Developing new services following the Illusion route is a risky “solo raid” where 
the company guesses what is the customer needs.  
 Typical for the Illusion route companies was that the companies’ servitization processes were 
justified by the company’s values, e.g. to be innovative, sustainable, or equal. This was evident in a 
quote from PackCo when the business development manager described their services: “The one most 
developed is a sustainability service. [...] It started here. Sustainability is a core value, so we should 
have a service related to that.” Another example was PrecisionCo, where the CEO justified servitization 
by the intention of being an equal organisation attracting employees with different sex. “To us as an 
SME, servitization might be a good thing from a gender perspective, since we will be more attractive 
as an employer, when working with services and not just manufacturing of components”. 
 This route resulted in a servitization process where the companies focused more on service 
development, or the solution, than on the customers’ actual needs or problems. Consequently, a 
challenge related to this route was when services emanated from the company values and not 
necessarily matched the prioritized needs of the customers. At PackCo, services were thus developed 
to improve the company sustainability image, but as the business development manager expressed: 
“So the biggest value is the environmental aspect. [...] And maybe they (some customers) are not 
interested in that. No, they don’t care at all.”  
 Moreover, companies taking the Illusion route to servitization focused more on value capture than 
on value creation for the customers; for instance, the business development manager at PackCo said: 
“And find creative ways on how you can play with that business model so that you actually get in a 
position where you can capture more value that is actually created.” The difficulty to  capture value 
from the services is related to challenges such as the company’s position in the value chain, e.g., they 
cannot reach their customers’ customers who are the main beneficial. This makes it difficult 
tomeasure and prove the value of their service offerings.  
 The third route, the Co-creation route, was followed by TechCo A, TechCo B, HygieneCo, as well as 
HouseholdCo. As previously stated HouseholdCo started out on the Facade route but inevitably 
reached the dead-end. The company then instead managed to shift to the Co-creation route. This 
route builds upon gaining a thorough understanding of the customers. Thus, understanding what is 
valuable for the customers by learning about their problems and needs. This is essentially a mutual 
learning process where not only the supplier learns about the customer; also, the customers learn 
more about the possible solutions at hand from the supplier. How much the customers actually 
participate in the co-creation of course varies. 
 Typical for companies adopting the Co-creation route was that they were driven by a customer 
focus and an intention to create more value together with the customer e.g., through risk sharing or 
better utilisation of installed base through upgradings or remote services. As explained by the Product 
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manager at TechCo A when describing the need of getting to know their customers in order to fully 
support them: “We need information about the customer. What does their financial status look like? 
Who owns them? How will they be measured? What are they making money from? What is their vision 
about tomorrow? How do they plan to do the next few years and five years ahead? So understanding 
the strategic part of the customer’s needs, then we can sell a suitable service agreement.”  
 In contrast to the companies embarking on the Facade route, companies on the Co-creation route 
started off their servitization processes with a strong  emphasis on an understanding that the changes 
in their ambient environment led to changes in their customers’ needs. The Product manager at 
TechCo A expressed this need to change: “But now we have to adopt to new conditions in the market, 
competition is different, our customers do not invest so much, we have to look into financial conditions 
for our customers and such things. We cannot continue in the same way, and think the same way.” 
The Illusion route companies tended to first focus on value capture, whereas the Co-creation route 
companies instead aimed to understand the customers’ needs before developing services or solutions 
together with them. Hence the Co-creation route resulted in a focus on both customer value but also 
on value capture.  
 For companies adopting the co-creation route there was an evident awareness to create a service 
mindset among all employees. Especially TechCo A invested heavily on trying to implement more of a 
“service culture” amongst the employees: “We invest lots in education that I can say. We send people 
on courses now. And that goes for the entire company [not just the Swedish part of the company]. 
There are lots of people, from different groups, taking these courses, to get this new, one can say, 
culture.” The respondent expressed that the reason for these courses actually was an intent to create 
more of a service culture within the entire organisation, as such it was a management-led change. 
Another respondent from the same company emphasized the difficulties in changing the mindset 
within the company: 
 “And we also know that this [services and servitization] requires working with business, with people, 
and the processes themselves. It is about the culture, so besides the usual everyday challenges we have 
such as how to develop our products, solutions, how to go to market and everything, there is something 
that is much larger. It is about the mindset itself, the culture of the organization. And that is… I have 
to say it is a bit harder than the other part, the one related to develop products. We have people who 
can sit and think about developing products and things like that. But it is the culture, it needs to 
change.” Both companies embarking on the Illusion route and the Value co-creation route emphasized 
the need of a changed mindset within the entire organization. But in comparison with the Illusion 
route companies, the companies on the Value co-creation route, expressed having the management's 
support in the need of a service mindset. 
 
5. DISCUSSION 
In the findings section, we shed light on the three different servitization routes that the companies in 
our study embarked on; the Facade route, the Illusion route, and the Co-creation route. Previous 
research has discussed different ways to servitize depending on the company’s increased focus on the 
service offering and/or a change of mindsets from a goods logic to a service logic (e.g. Kowalkowski 
2010). The Illusion route could be compared to servitization through an increased focus on service 
offerings only (Kowalkowski 2010), whereas the Co-creation route includes a change (ongoing for the 
studied companies) from a goods to a service logic (Kowalkowski 2010). The Illusion route 
concentrates on providing a solution with a fuzzy understanding of the problem/need. However, the 
companies might discover that they need to understand the value creation process of their customers, 
i.e. what are their needs. Introducing services as a complement to products implies a new situation 
for the customers that is not always evident and easily understood without involving them.  
 At the core of successful servitization is to accomplish good solutions to relevant problems. Two of 
the routes can lead to this, the Illusion and the Co-creation route, but the Facade route however, is a 
failure for obvious reasons. What the companies missed when they followed the Facade route, was 
that value creation relies on resource integration (ref). These companies missed out on knowledge 
about both internal and external resources. Brax and Jonsson (2009) for instance, emphasised the 
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importance of understanding customers’ needs and understand their business processes, as well as 
to evaluate offerings and competences from the customers’ perspective. Servitization is complex and 
as Gebauer et al. (2013) points at, it requires extensive collaboration with actors. Something the 
companies embarking on the Facade route did not have. They knew they needed to be proactive but 
lacked sufficient knowledge and skills in how to capture value and co-create with customers. The lack 
of insight into the customers processes seems to be a major obstacle and in the end led straight into 
the dead-end of the Facade route.  
 Two of the studied companies shifted routes as they realised the challenges of servitization and 
became aware of how to deal with them. A route is thus by no means fixed. For example HouseholdCo 
and PackCo, discovered that the Facade route was a dead end and changed to the Illusion route or the 
Co-creation route. What route the companies moved to, depended on how the owners and/or 
managers rethought the concept of servitization and how they justified it. For PackCo the company 
justified servitization by arguing that it could improve the company’s image, by building the 
servitization process on the company’s core values. HouseholdCo changed to a Co-creation route 
where the customer became central and value could be co-created.  
 How owners and/or managers justify servitization seems to influence what route the company 
takes. Consequently, the owners and/or managers view on the underlying purpose of servitization 
differ between the servitization routes. It seems to be an important aspect since the route did not 
always match the expressed purpose of servitization. For example, PackCo has an expressed will to 
offer solutions and to some extent become a service company. However, their servitization were 
focused on developing services based on the company core values in order to improve company 
image. A more suitable way for their purpose would probably be to follow a Co-creation route, 
however, they so far chose to justify service in a different manner. Another example of this is the 
companies on the Facade route feeling obliged to follow a trend. HouseholdCo justified servitization 
in this way, arguing that they have to follow the digitalisation trend. However, managers at TechCo A 
and TechCo B justified servitization by more or less the same trend, but in different words. They talked 
about a technology shift or new market conditions, focusing on new possibilities of increasing the 
value for both customers and the company itself. These companies instead followed a Co-creation 
route to servitization.  
 There is also a time aspect in the different servitization routes to take. The companies on the Facade 
route were more eager to develop their services and to appear as a service company than the 
companies following the other routes. Servitization is a complex issue but more time was spent on 
superficial quick fixes, rather than thoroughly changing the mindset in the organisations. It becomes 
evident that servitization is a long-term commitment that requires a holistic perspective of value 
creation in order not to get stuck in the Facade route.  
 This also becomes evident as the revenues from services are often long term and consequently 
creates an internal resistance. The companies in the study all had their roots as product companies. 
Business models and KPIs for services are quite different than from products. Except for the challenge 
of such internal rigidity, the challenge of understanding the customers stand out in the study. In 
industrial constellations it is often hard to get access to the end-users as the offerings are provided via 
an intermediary. 
 
6. CONCLUSIONS AND CONTRIBUTION 
Our findings shed new light on the micro level of servitization. Servitization is normally described in 
the literature as a quite abstract process with different more or less defined stages. Zooming in on the 
practices that our investigated companies perform, servitization becomes more concrete. The 
justification of servitization varies a lot. We cannot establish any definite links between how 
servitization is justified and the route a company adopts. Our results, however, indicates that following 
a trend and servitize only because others do, risks ending up in the Facade route. Servitization then 
easily becomes an activity to (or pretend to) offer services. The important issue is thus to provide 
services. Following the Illusion route, however, is no guarantee that this will produce service offerings 
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that meet a demand of the customers. To accomplish this the companies must follow the Co-creation 
route.  
 Servitization can never be an objective, it must be a means to accomplish more value to the 
company’s customers. This in turn implies understanding the customers. Successful servitization is 
thus a process where the supplier primarily must understand the true problems and needs that the 
customers have, in other words understand the customer’s perspective. This is the foundation to 
create offerings which provide solutions that can create customer value.   
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SERVITIZATION OF SMES THROUGH STRATEGIC ALLIANCES 
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ABSTRACT  
Purpose: The aim of the paper is to investigate whether and how a strategic alliance among SMEs can 
support and facilitate the design and implementation of a servitization strategy. 
Design/Methodology/Approach: The paper is focussed on an in‐depth case study of an Italian consortium 
of 19 SMEs operating in the elevator industry. Six interviews have been conducted in more than eight 
hours. 
Findings: Whereas the strategic alliance is initially motivated mainly by the need for experience, 
knowledge sharing and cost savings then become a driver for the elaboration of the servitization strategy. 
It happened thanks to the role played by an external firm in creating the awareness of the convenience 
and relevance of servitization. Thus, servitization has not been a deliberate strategy of the consortium but 
it has occurred as an emergent strategy. 
The results of the research show that the strategic alliance has played a double role, (1) driving the 
elaboration of servitization as an emergent strategy and (2) enabling its implementation by providing the 
needed competences and tools. 
Originality/Value: This study contribute to fill a gap in the literature providing evidence on how SMEs 
networks can facilitate the shift from pure manufacturer to a servitized business. 

 
 

KEYWORDS: servitization, strategic alliance, SME 
 

1.  INTRODUCTION 
Servitization is defined as a strategic transformation of a manufacturing firm, that “deliberately or in an 
emergent fashion introduces service elements in its business model” (Brax and Visintin 2017). Despite the 
challenges and risks originated from changing the traditional, product‐centric culture of manufacturing 
companies, previous literature agrees that this transformation can bring substantial benefits to any 
industrial business (Baines et al. 2009). The infusion of services could be especially relevant in small and 
medium sized businesses (hereafter, SMEs). In fact, SMEs are often more vulnerable to competition than 
larger companies (Man  et al. 2002), as they face more difficulties in sustaining innovation due to the lack 
of financial and managerial resources (Madrid‐Guijarro  et al. 2009). Servitization could then be exploited 
to retain profitability, especially in a product‐based declining business. Despite its relevance, this topic is 
rather under‐explored (Uden and Naaranoja  2009).  

To overcome the mentioned barriers towards innovation, SMEs can deploy strategic networks and 
alliances with other SMEs and/or larger companies (Iturrioz  et al. 2015; Mustak 2014). Indeed, previous 
research clearly shows the benefits of strategic alliances for innovation of SMEs (Gardet and Mothe 2012; 
Iturrioz  et al. 2015; Konsti‐Laakso et al. 2012; Ojasalo 2008). However, previous studies do not shed lights 
on how these networks can facilitate the shift from pure manufacturing to a servitized business. This paper 
aims at filling this gap. Specifically, we carried out an in‐depth case study of an Italian consortium of 19 
SMEs operating in the elevator industry in order to investigate whether and how a strategic alliance 
among SMEs can support and facilitate the design and implementation of a servitization strategy. 

The rest of the paper is organised as follows. Section 2 presents a short review of previous studies 
dealing with servitization of SMEs, and strategic alliances. Section 3 illustrates the research methodology 
adopted. Section 4 points out the findings from the case study and some considerations in relation to the 
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research objectives (i.e. the linkages between strategic alliances and servitization of SMEs). The paper 
ends discussing in Section 5 the academic and practical implications, limits and avenues of future research. 
 
2.  BACKGROUND 
Literature at the intersection between servitization of SMEs and strategic alliances has been reviewed to 
retrieve relevant contributions of previous studies. We organize the discourse around these two topics in 
the following subsections. 
 
2.1 Servitization of SMEs 
Even small and medium-sized business can benefit from the infusion of services (Kowalkowski  et al. 2013), 
although the pursuing of a service strategy in SMEs could be less deliberated than in larger companies 
(Kowalkowski  et al. 2017). Ambroise et al. (2018) show that the benefits from service infusion in SMEs 
are neither correlated to a specific strategy or pathway, nor to the industrial sector in which SME operates. 
It is generally assumed that better results correspond to situations in which the capabilities demanded for 
competing in service businesses are better mastered. These refer, specifically, to the competences and 
tools for: a) creating a service innovation (Hernandez-Pardo  et al. 2013), b) managing the service factory, 
and c) selling services (Coreynen  et al. 2017). Basically, to undergo the service transformation, small firms 
must overcome the same initial barriers of larger companies, as they generally miss an adequate service 
culture (Dubruc  et al. 2014), and customer orientation (Dahmani  et al. 2016). In addition, SMEs have to 
set up the most efficient and effective processes to deliver contractual services (Confente et al., 2015). 
However, significant differences could exist between servitization of SMEs and that of larger companies 
(Kowalkowski  et al. 2013), as smallest businesses might neither reach the critical mass needed for 
reaching profitability from a service business, nor they could have financial and managerial resources [19]. 
In this regard, Malleret (2006) points out that profitability is not immediately obtained when SMEs move 
to the service business, as they likely must overcome some critical thresholds before reaching satisfactory 
performance. In this, the smaller the company the greater the problem, since less sophisticated indicators 
are usually in place to evaluate the convenience of this strategic move (Sundin  et al. 2015). 

Small and medium-sized manufacturers can follow different pathways to servitize (Coreynen et al. 
2017; Ambroise et al. 2018). In particular, some firms can choose to integrate their own products and 
services with those offered by third parts. In other situations, only specialised life-cycle services are 
offered (Kowalkowski  et al. 2013). Malleret (2006)  states that SMEs that want to increase service sales 
initially put efforts in empowering the services offered to their actual customer base. Other strategies, 
instead, concentrate on selling services to new customers, whereas only a few cases have been identified 
in which totally new product and service solutions have been crafted to start a new and independent 
business.  

 In conclusion, previous literature agrees on the fact that SMEs can successfully move to a service 
business. However, for making this shift to a service orientation feasible, these manovreurs could be 
facilitated by tools and approaches as digitization (Hernández Pardo et al. 2012;  Prindible and Petrick 
2015; Coreynen  et al. 2017) and they need to develop new organizational, operational and commercial 
capabilities (Chalal  et al. 2015; Teso and Walters 2016). The process of design and implementation of a 
servitization strategy may be long and complex in the context of SMEs because of the peculiarities of the 
context. On one side, faint manovreurs can better comply with paucity of resources that is typical in small 
and medium-sized businesses, while bigger investments and disruptive service initiatives appear too much 
risky. On the other side, the financial results are greatly affected by the extent of the service shift, and 
limited by the fact that critical thresholds cannot be immediately overcome. In order to better exploit 
scarce available resources, SMEs could participate to strategic alliances and networks, and so facilitate 
the growth of their service businesses.  

The next section reports the findings of a literature review that investigates this topic. 
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2.2 Strategic alliances to facilitate servitization 
The existing literature recognizes that SMEs can rely on strategic alliances to foster their innovation 
processes (Iturrioz  et al. 2015; Konsti‐Laakso et al. 2012; Lelah et al. 2012; Ojasalo 2008). There may be 
different reasons why firms can decide to build a strategic alliance or a network. Among the major factors, 
building alliances is conceived as a useful approach to share costs (Flatten et al. 2011). Furthermore, 
resource and knowledge complementarities are considered a relevant driver for innovation through 
networks (Mustak 2014). 

In order to make strategic alliances feasible, attitude to cooperation is considered a key factor to jointly 
develop more comprehensive solutions that allow to pursue new business opportunities (Gulati 2007). 
Other studies point out the relevance of trust and partners’ dependency (Gardet and Mothe 2012), as 
well as the ability to establish efficient and effective network relationships (Konsti‐Laakso et al. 2012).  

Despite this increasing body of knowledge, fewer contributions debate on the potential of networks to 
foster the growth of service businesses. It is agreed that the challenges related to the service infusion can 
be better faced due to the knowledge acquired from external partners (Paiola et al. 2013; Saccani et al. 
2014; Ayala  et al. 2017). Although most findings refer to larger firms (e.g., Ayala  et al. 2017; Ahamed et 
al. 2012; Vendrell‐Herrero et al. 2018), the role of network in supporting servitization is clearly 
emphasized, with particular regard to entering in a partnership with Knowledge Intensive Business 
Services (KIBS) firms (Bustinza et al. 2017; Vendrell‐Herrero et al. 2018). With specific reference to SMEs, 
Lin and Lin (2012) investigate the factors that motivate SMEs to establish consortia to support their 
servitization strategy, finding that in conditions of growing competition, technological complexity, 
dependence on external resources and presence of public grants, SMEs and bigger companies more likely 
join to develop collaborative projects. Nevertheless, the mere existence of a service network is not a 
guarantee for succeeding in servitization (Bikfalvi et al. 2013). In this context it emerges the need of 
further investigating the potential role of strategic alliances among SMEs, as a driver and enabler of a 
servitization strategy’s design and implementation.  
 
3.  RESEARCH METHODOLOGY 
It is acknowledged that case‐based research is typically suggested in early stage research (Yin 2015), for 
building theories from empirical data (Eisenhardt 1989). Therefore, we used an in‐depth single case study 
to investigate the servitization taking place in a consortium of SMEs operating in the elevator/escalator 
industry in order to develop considerations on the interplay between SMEs servitization and strategic 
alliances.  

Prior of participating to this consortium, the majority of the firms was characterized by a typical 
product‐based business. Priorities were in selling new units and revamping the existing ones, being the 
entire business delimited to a very specific area (a city, its suburbs and region). As a result, key 
competences were the design, production and installation of elevators/escalators for commercial and 
residential buildings. On the contrary, over time, the consortium affiliates have started to put services at 
the core of their business model, focusing in particular on the development of contractual services – such 
as emergency and routine maintenance – to be provided over both their installed base and those of 
competitors. The paper reports and discusses the enablement of this adaptation in relation to the 
participation of SMEs to the consortium. We conducted interviews with managers of the consortium and 
entrepreneurs of the affiliated firms, and with representatives of a consultancy company that was deeply 
involved in the consortium activities. Interviewees were purposefully identified because of their key role 
in and for the consortium and considered well informed about the origins of the consortium, the reasons 
why it was established and the changes undertook over time. Table 1 shows the list of interviews, with 
information regarding role and organization of each respondent and their length. 
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Interviews have been digitally recorded and transcribed. The transcripts have been then sent back to 
the interviews for validation and feedbacks. Then, the interviews have been analysed together with the 
documents shared by the consortium or publicly available.  

In the next section we discuss the findings achieved from the case study. 
 

Table 1: Summary of interviews 
 

Role of respondent Organization Length [min] 
President and manager of an affiliated firm Consortium 90 
CEO Consortium 80 
Member of Board of Directors and manager 
of an affiliated firm 

Consortium 90 

Head of technical assistance and training unit Consortium 60 
Head of Management Control Division Consulting firm 120 
Staff, Management Control Division Consulting firm 60 

 
 

4.  FINDINGS 
Pressed by the loss of competitiveness against the global companies that dominate the elevator industry 
(i.e. Kone, Thyssenkrupp, Otis, and Schindler), some entrepreneurs, who had previously met each other 
in the elevator trade associations, decided to set up the consortium under investigation. It emerges clearly 
from the interviews that the consortium was not established for the deliberated purpose of promoting 
the development of the service business. Instead, it was established because entrepreneurs, especially 
those of smaller and less structured companies, perceived that taking part to a larger network, with similar 
but more structured companies, could have brought several benefits to their businesses. Participating to 
the consortium was thus initially triggered by the needs of exchanging technical knowledge, and secondly 
by the expected economies in buying commodities and standard services as administration, fiscal, legal 
and quality management system consultancies. The first stage in the life of the consortium, in fact, was 
mostly focused on establishing working groups and organizing training activities to provide solutions to 
technical problems. Accordingly, the primary purpose of the consortium was to provide its affiliates with 
professional training on technical issues, such as health and safety, quality or environmental regulations, 
in order to provide continuous stimuli and resources to grow and guarantee support in handling business 
difficulties and challenges.  

In addition, another reason beyond the establishment of the consortium was the possibility of carrying 
out innovation projects jointly, thus sharing the costs among the consortium partners. Therefore, at the 
beginning, the consortium was mainly considered a suitable approach for putting together similar firms 
and obtaining reciprocal advantages in terms of knowledge gains, innovative development and favorable 
economic conditions.  

There was indeed a common perception that every single company could have hardly developed - in 
isolation – all the capabilities requested to strengthen its business and successfully address current market 
challenges. For instance, call centers for managing emergency calls, facilities and specialists to provide 
field technicians with remote help desk, spare parts warehouses, were considered investments 
prohibitive for small businesses. However, at the beginning, these specific activities were not considered 
as a priority for the new consortium.  

To put under the lens the opportunity of developing and reinforcing the service business, the 
relationship that the consortium established with a management consulting firm was crucial.  
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The decision of appointing an external firm to support the consortium activities was due to the rapid 
growth of the consortium. The consortium activities were financed by fees regularly paid by affiliates. This 
fee was commensurate with the size of the business of each affiliate –the larger the installed base, the 
higher the fee to pay for. This choice convinced also the most skeptical entrepreneurs to join the network 
together with the fact that each affiliate was assured the “exclusivity” - no other consortium member 
operating in its area/region. Therefore, since the beginning the number of consortium members grew and 
rapidly reached +15 firms. As a result of the rapid growth, a substantial budget was immediately available 
for funding the consortium initiatives. The external consulting firm was thus in charge of providing 
advising services, such as quality management and cost control services, to support the development of 
the consortium. Among the services initially offered by the consulting firm, the development of a more 
sophisticated management accounting system was recognized as a priority. The consultancy firm thus 
developed a management accounting cloud system, that was adopted for reporting periodically the 
financial and economic situation of each affiliate.  

Despite different sizes and operating regions, the businesses of the consortium affiliates were relatively 
homogeneous: revenues were generated by new unit sales, by revamping old plants, by spare parts and 
fix & repair services, and last by maintenance contracts. By analyzing in details the results achieved by 
each firm in its different lines of business and by comparing then the results among the different 
companies, it came out that higher profitability may be reached in case of higher sale of contractual 
services. In particular, one consortium affiliate was adopting such strategy as a consequence of the 
environmental conditions in which it was operating. Specifically, this firm was operating in a small and 
highly densely populated region, with relatively few possibilities to construct new buildings. As a result, 
business growth from the sale of new units was strongly limited. Nevertheless, the company had grown 
thanks to the efforts put in selling maintenance contracts. Getting aware of this result brought 
immediately to a debate among the affiliated companies, which paid increasing attention to shift their 
business towards a service-oriented model. 

 Thus, in the following years, the main efforts and initiatives of the consortium were focused on the 
development of contractual services, to deliver also preventive maintenance and repair services to their 
own installed base as well as to that of global competitors. To this purpose, it was required the 
development of technical, commercial and managerial skills. The consortium has guaranteed over time 
the needed support and help to the affiliates by increasing and diversifying the training activities already 
provided. 

First, technical skills were needed and thus the consortium created: a) a remote assistance centre, in 
order to provide help desk services to the technicians of each affiliated company; b) a centralised logistics 
centre for spare parts management; c) a certified framework, based on a registered trademark ("Safe 
Elevator"), to promote the quality of the maintenance services provided under the brand of the 
consortium; d) new information systems for field operations, adopting mobile devices for work-order 
management. Consequently, the focus was on strengthening commercial capabilities. Numerous 
positions of maintenance contract sales director were activated and employees trained, and the sale-
force was given a commercial kit. Last, a new Customer Relationship Management system specifically 
dedicated to the service business was designed and implemented.  

To sum up these results, we can say that the analysis and interpretation of the interviews have shown, 
firstly, that selling contractual services has become in few years the prevailing strategy of each affiliate 
and this servitization strategy has been pursued to respond to the shrinking market of the construction 
industry post 2008 and the resulting lower profits from product-based businesses. However, awareness 
about the relevance of this strategy grew up after an evaluation of the benefits deriving from the switch 
to the service business. In this context, the establishment of the consortium has resulted in being a driver 
of the elaboration of the servitization strategy providing the empirical evidence of the economic 
convenience of such approach and stimulating and supporting SMEs in developing a structured service-
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oriented business approach. In this regard, the external management consultant firm has played a pivotal 
role. The firm has helped to build awareness about servitization advantages and has provided support in 
managing the shift.  

Furthermore, the alliance developed through the consortium has acted as an enabler of the 
servitization strategy. Indeed, the consortium can be considered a form of strategic alliance that has 
allowed SMEs to obtain the needed training and knowledge to focus on post-sales services. The 
consortium activities have helped the affiliates to familiarize with a servitization strategy, prioritizing 
activities, competences and investments. For instance, the design and manufacturing of special plants 
have been mostly centralized and in most cases, manufacturing resources - such as machineries for cutting 
and shearing metal sheets - have been disposed of. Further, the consortium has guaranteed the affiliates 
opportunities to share costs and develop joint projects suitable for addressing common needs and solving 
shared problems. SMEs can reach the same results in isolation with great difficulties because of limited 
financial and human resources, but through strategic alliances they can overcome those barriers. 

Today, a network originally created with the primary purpose of providing technical solutions to 
industry-specific regulations, exceeds well over a million euros in turnover from selling services to its 
members. Technical, commercial and managerial training for the service business are currently the core 
services provided to the affiliates. Today, a distinctive trait of the affiliated companies lies in gaining a 
good reputation for competing in the service business.  
It was crucial for this long and complex shift towards a service orientation, as pointed out by the 
respondents, the trust between the consortium partners. Indeed, to make the consortium a feasible and 
sustainable strategic alliance over time, it has been crucial to build trust-based relationships among the 
members of the consortium through the support of a formal and transparent way of communication. 
Sharing sensitive information relating to customers and P&Ls with potential competitors could probably 
not have taken place in a short time. On the contrary, it occurred among the members of the consortium 
also because of the shared commitment towards the achievement of common goals and the awareness 
of the relevance of shared information in order to elaborate successful strategies.  

Moreover, formal agreements were used to regulate rights and responsibilities of the consortium 
members. Last, an additional factor contributing to manage the strategic alliance among the SMEs has 
been the presence of an independent (neutral and impartial) consultancy firm, whose actions were guided 
and shaped by a senior figure with adequate leadership appointed for more than ten years as chair of the 
consortium. Leadership continues to be considered an important factor for managing the consortium’s 
activities and initiatives, especially in light of the growth of the consortium. In this regard, after almost 
twenty years, the consortium has changed its governance structure, hiring an external full-time managing 
director and increasing the number of employees who take care of the consortium development. 
 
5.  CONCLUSIONS 
The strategic transformation of manufacturing firms through the introduction of service elements in their 
business model is a relevant phenomenon which has been under-investigated in the field of SMEs (Uden 
et al. 2009). To contribute to this body of knowledge, this research investigates whether and how the 
creation of a strategic alliance among SMEs can represent a suitable way for adopting and implementing 
a servitization strategy. To achieve this purpose, the research is based on a single case study, which 
investigates an Italian consortium of 19 SMEs operating in the elevator industry. The reliance on a single 
case study carried out in a specific industry may be considered a limitation of the research. The 
peculiarities of both Italian context and elevator industry may limit the generalization of the findings to 
other contexts and industries. However, the purpose of the in-depth case study carried out is to explore 
the under investigated issue of the interplay between SMEs servitization and strategic alliances and pave 
the way to further reflections and considerations on this topic. The case study discussed in this paper has 
been selected as a suitable case for achieving the research purpose, in particular due to the growth of the 
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consortium over the years and the related growth of the affiliated firms’ service businesses. Future 
research can contribute by replicating the research in other countries and/or in other industries in order 
to find out whether any difference may be detected and why they do exist. 

The results of the research, compared to previous studies (Lin and Lin 2012), show that similar SMEs 
operating in the same industry can build a strategic alliance motivated mainly by the need for experience 
and knowledge sharing (Mustak 2014) and cost savings (Flatten et al. 2011). However, the strategic 
alliance has then revealed itself as a driver for the elaboration of the servitization strategy thanks to the 
role played by external firms (Bustinza et al. 2017; Vendrell‐Herrero et al. 2018). Interestingly, the role of 
the external firm has been primarily important in creating the awareness of the convenience and 
relevance of servitization. Thus, servitization has not been a deliberate strategy of the consortium (Brax 
and Visintin 2017; Kowalkowski et al. 2013) but it has occurred as an emergent strategy (Mintzberg  1978). 
On the other hand, the consortium has constituted the juridical form into which a strategic alliance has 
developed and provided support toward servitization. In this respect it has been an important enabler for 
the implementation of servitization by providing the consortium affiliates with the competencies needed 
for developing services (e,g, Hernandez‐Pardo et al. 2013; Coreynen et al. 2017), in particular technical, 
commercial and managerial knowledge other than support services and infrastructure.  

The practical implications from these considerations represent insights for managers and 
entrepreneurs involved in managing servitization processes in SMEs. The results of the research show that 
strategic alliances among SMEs can contribute to increase the chances of successful and sustainable 
servitization processes, although they might not been established deliberately to this aim.  

However, the establishment and management of strategic alliances as a consortium are a step‐by‐step 
process that require the identification of leadership figures, the development of trust‐based relationships, 
the establishment of a proper governance structure, and the development of a shared strategy that guides 
the design of the initiatives and projects needed.  

These considerations may be strengthened by future studies that may focus on other organizational 
forms of strategic alliances which can contribute to facilitate servitization, as well as on the conditions 
under which such forms may enable the shift towards service businesses. The wide literature on alliances 
and networks may be further explored with reference to servitization as a specific example of innovation. 
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ABSTRACT  
Purpose: This study analyses the configurations of capabilities which are necessary for successful 
servitization, differentiating between several performance dimensions.  
Design/Methodology/Approach: We use a neo-configurational perspective and fuzzy-set Qualitative 
Comparative Analysis within a sample of 242 manufacturing companies in Austria and Bavaria.  
Findings: The findings indicate that specific combinations of various capabilities are required for 
reaching distinct performance results as the explored capabilities are interdependent. Possible 
configurative solutions differ according to the targeted performance outcomes. Configurations to 
reach financial performance are more challenging than non-financial performance effects of the 
service business. Similarly, more possible capability configurations within the service context can 
enable performance in the product business.  
Originality/Value: This study belongs to the first investigations analysing the capability configurations 
reaching distinct performance outcomes relevant in a servitization context. 
 
 
KEYWORDS: industrial services, servitization, capabilities, configurations, fsQCA, neo-configurational 
perspective 
 
1.  INTRODUCTION  
Many manufacturing companies identify servitization as a strategic alternative, however their 
servitization attempts do not always lead to the expected results (Martinez et al 2010; Zhang and 
Banerji 2017). Besides profitable servitizing manufacturers, many are not as profitable as expected, 
others generate additional revenue, but no additional profit (Gebauer et al 2005; Neely 2008). Studies 
on the profitability of servitization show mixed results (Fang et al 2008; Kwak and Kim 2016; Wang et 
al 2018). Kohtamaki et al (2013) conclude that the relationship between servitization and performance 
is non-linear and moderated by network capabilities. Therefore, they call for studies on the 
organizational capabilities that impact the relationship between servitization and performance. 
Research has identified capabilities that are important for servitization and examined the impact of 
some of these on performance as well (Fließ and Lexutt 2017). Thus, Fließ and Lexutt (2017) point out 
the need for studies that use a configurational approach, as the configuration between various success 
factors is more important than the presence or absence of individual factors. Therefore, we apply a 
neo-configurational perspective (Misangyi et al 2017) using fuzzy-set Qualitative Comparative Analysis 
(fsQCA) to identify the configuration of capabilities that lead to different performance results in a 
servitization context.  

  
2.THEORETICAL BACKGROUND 
2.1  Performance in a servitization context 
One objective of servitization research is to assess the impact of servitization on firm performance. As 
the performance construct is not always defined clearly and various indicators are used in different 
studies, comparability is sometimes difficult (Fließ and Lexutt 2017). While most studies assess 
financial performance, some studies include non-financial performance or even both aspects (Oliva et 
al 2012; Wang et al 2018). Wang et al (2018) show, that using different constructs and indicators for 
performance is problematic as applying different performance constructs has an impact on the results. 
Therefore, Eggert et al (2014) advice to use more than one performance variable in servitization 
studies. Miller et al (2013) conclude that many studies on performance are not consistent internally. 
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Several servitization studies assess only one domain of performance (as a separate construct 
approach) and generalize the results to performance in general. However, depending on the strategic 
goals of the servitizing manufacturer diverse performance outcomes may be targeted. Therefore, we 
use a separate constructs approach (Miller et al 2013). As the effects on financial- and non-financial 
performance are relevant in a servitization context, we assess the effects on both performance 
outcomes. Salonen et al (2017) describe further that manufacturers utilize services as engagement 
platforms and show that the goal of the service business is not exclusively profitability, but also 
enabling the product business. Therefore, we additionally investigate the effects of service capability 
factors on the facilitation of the product business success through the service business. 
 
2.2  Capabilities for servitization 
Other qualitative studies try to identify the success factors and capabilities for servitization (Fließ and 
Lexutt 2017). In this study, we analyse the effects of six capabilities in the servitization context that 
have been identified in many studies: partnership with customers, network capabilities, pricing and 
sales capabilities for services, assessment of service quality, risk assessment and KPIs for services and 
development of services. Partnership with customers has been identified as crucial for successful 
servitization especially because service business needs a more intense relationship with the customer, 
closer collaboration and flexibility (Barry and Terry 2008; Bastl et al 2012; Tuli et al 2007). Networking 
capabilities are important as missing capabilities of a company can be used from partners in the 
network which enable manufacturers to offer solutions and complement their offerings (Kowalkowski 
et al 2016; Windahl and Lakemond 2006). Service pricing and selling capabilities are vital as pricing 
services is different from product pricing approaches and has an important impact on revenues 
(Indounas 2009). Some manufacturing companies need to change their service pricing from free to fee 
(Witell and Löfgren 2013). The sales force also needs additional capabilities for selling services (Ulaga 
and Loveland 2014). The quality of the services has to be assessed and changes have to be managed 
accordingly, which is sometimes a completely new competence in manufacturing firms (Gounaris 
2005). Moreover, manufacturers have to assess and manage the risks related to the service business 
and need new key performance indicators for their service activities (Josephson et al 2016; Reim et al 
2016). As the development of new competitive services differs from product innovation approaches, 
manufacturing companies have to adapt their innovation process too (Biemanns and Griffin 2018). 
 
2.3  Neo-configurational perspective 
The neo-configurational perspective (Misangyi et al 2017) is based on the configurational approach 
(Meyer et al, 1993) and the contingency approach (van de Ve, Ganco and Hinings 2013). A 
configurational approach emphasizes the complexity of causality, especially through three features: 
conjunction, equifinality and asymmetry (Meyer et al 1993; Misangyi et al 2017). Conjunction means 
that some capabilities usually appear together, equifinality emphasizes that there is more than one 
solution to reach a certain target and asymmetry means that the presence or absence of a capability 
may produce the same outcome, depending on its combination with other capabilities. The neo-
configurational approach tries to overcome some of the limitations of the configurational approach by 
using Qualitative Comparative Analysis instead of regression-based methods (Misangyi et al 2017). 
Based on their review on the success factors for servitization, Fließ and Lexutt (2017) propose that “it 
is not the presence or absence of individual factors, but the right configuration of them, that is most 
critical for successful service transition” (p. 12). Other studies emphasize conjunction between success 
factors (Gebauer et al 2010) and equifinality (Kowalkowski et al 2013) as well. Therefore, a neo-
configurational perspective seems adequate to analyze the success factors for servitization. 
 
3.  METHODOLOGY 
3.1 Fuzzy-set Qualitative Comparative Analysis 
Fuzzy-set Qualitative comparative analysis (fsQCA) was developed by Ragin (2000) and uses a causes-
to-effect approach (Mahoney and Görtz 2006). In contrast to regression analysis and structural 
equation modeling, which pursue an effect-to-causes approach, fsQCA focus on the configurations of 
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conditions that lead to a certain outcome (Fiss 2007). Because of this approach, fsQCA takes into 
account nonlinear and asymmetric relationships as well as interaction effects (Fiss 2007; 2011). fsQCA 
was developed for applications in political science and historical sociology, but is now employed in 
management (Seny Kan et al 2016) and marketing studies (eg. Frösén et al 2016). Also some 
servitization studies use this approach (Böhm et al 2017; Forkmann et al 2018; Rönnberg Sjödin et al 
2016; Ambroise et al 2018). We used fsqca 3.0 as a software tool for our analysis (Ragin 2017).  

 
3.2 Sample 
To gather the required data, a survey within manufacturing companies in Austria and Bavaria was 
conducted. An invitation to participate in the online-survey was sent to 1938 managing directors or 
service managers responsible for the service business in manufacturing firms. After the initial mailing, 
two reminders were sent. Out of 1938  invitations sent, we received 242 complete responses, 
representing a response rate of 12.5 %. Of these 242 companies, 92 are SMEs. The sample included 
several industries, most prominently machinery and plant engineering (96), metal industry (29) and 
electronics (25). Before the online survey, we conducted two focus groups to discuss the suitability 
and understandability of the items, followed by a pretest with 30 managers. 
 
3.3 Outcome, conditions and measures 
In Qualitative Comparative Analysis (QCA) the outcome has to be defined in a first step. In this study, 
we use three different outcomes: financial performance of the service business, non-financial 
performance of the service business and enabler for the product business. We utilize latent variables 
for measuring of performance constructs, as these measures foster comparability between the 
different dimensions of performance as well as between different industries. We used the following 
reflective measures from literature: Financial performance of the service business from Gebauer and 
Fleisch (2007) and enabler for the product business from Raddats et al (2015). For non-financial 
performance of the service business we adapted items from Oliva et al (2012), Kingshott and Pecotich 
(2007) and Mathwick et al (2001). All outcomes are measured on a seven-point Likert scale. For 
defining the conditions leading to the investigated performance outcomes we include six capability 
constructs as well as two contingency factors. The capabilities have been measured on a seven-point 
Likert scale relying on established measures from existing studies if possible. In some cases we 
combined items from different measures to develop measures that are adequate in a servitization 
context. The contingency construct “importance of services” is measured with a six-item Likert-scale 
based on the service continuum (Oliva and Kallenberg 2003) whereas “firm size” is measured by the 
number of employees.  
 
3.4 Calibration 
QCA is a set-theoretic method and both outcomes and conditions are conceptualized as sets 
(Greckhamer et al 2018). We use fuzzy-set QCA, as this approach captures more fine-grained 
differences in degrees of membership (Greckhamer et al 2018). As there are no theoretical based 
thresholds available (Greckhamer et al 2018), we defined the median as the crossover point, the first 
centile as full in and the last centile as fully out of the set. This ensures that only meaningful variance 
is reflected in the calibrated values (Misangyi et al 2017). Firm size was dummy-coded: Companies with 
less than 250 employees were labeled as small and coded as 0, companies with 250 or more employees 
were labeled as large and coded as 1. 

 
4.RESULTS AND DISCUSSION 
4.1 Necessary condition and sufficiency analysis 
The first step of fsQCA should be the analysis of necessary conditions. A condition is “necessary” if it is 
part of all or almost all configurations that lead to the outcome. In line with Rönnberg Sjödin et al 
(2016) we use a threshold of 0.9 for a condition to be necessary. However, no single condition exceeds 
the threshold of 0.9 and can therefore labeled as necessary. This indicates that there is no isolated 
condition that explains the performance of servitizing manufacturers, but it shows that the conjunction 
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between the conditions is of vital importance. Therefore, the next step in the analysis is the sufficiency 
analysis. It uses the truth table algorithm to obtain the possible configurations that explain the 
outcome in question. We use a frequency threshold of three and a consistency threshold of 0.8 as 
recommended by Greckhamer et al (2018). We conduct three tests, analyzing the configurations that 
lead to the presence of financial performance of the service business, non-financial performance of 
the service business and enabler for the product business. As we use a separate construct approach 
(Miller et al 2013), we have to analyze the three performance results separately.  
 
4.2 Configurations that lead to financial performance of the service business 
Table 1 shows the configurations that lead to financial performance of the service business. The 
configuration with the highest consistency and the highest coverage is configuration one. In this 
configuration, all six capabilities for servitization are present. This configuration leads to financial 
performance of the service business indifferent of the importance of services and firm size. This 
indicates that all six capabilities are important for servitization. None of these capabilities is necessary, 
but together they are sufficient to establish a profitable service business. Configuration two and three 
are similar to configuration one, but they show that in some circumstances partnership with customer 
and network capabilities are substitutes. In small companies with a high importance of services, 
network capabilities can be absent or present, as long as the other five capabilities are present. In large 
companies with an high importance of services, partnership with customer does not have to be 
present, as long as the other five capabilities are present. There are only three configurations that lead 
to financial performance of the service business consistently. These configurations contain at least five 
of the capabilities for servitization which were examined in our study. Together, these configurations 
explain more than half of all successful cases.  
 

 
Table 1: Configurations that lead to financial performance of the service business 

4.3 Configurations that lead to non-financial performance of the service business 
As shown in Table 2, there are six configurations that lead to non-financial performance of the service 
business. The most important configuration with the highest coverage is configuration one which 
shows the presence of all six capabilities, indifferent of importance of services and firm size. Solution 
two and three are identical to the solutions for financial performance. Therefore, all configurations 
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Table 2: Configurations that lead to non-financial performance of the service business 

included in the solution for financial performance are part of the solution for non-financial 
performance, too. However, there are three additional configurations. Configurations four to six are 
different to the first three configurations, as they include only the presence of partnership with 
customer (and network capabilities in the case of configuration four), whereas the other capabilities 
have to be absent. In these configurations, the contingency factors are important, as these 
configurations are only valid in specific circumstances. The empirical relevance of these configurations 
is much lower compared to configurations 1 to 3. The solution shows the importance of partnership 
with customer for non-financial performance and its interesting relationship with network capabilities. 
Comparing the configurations that lead to financial performance (Table 1) with the configurations that 
lead to non-financial performance (Table 2) it is evident that there are more ways to achieve non-
financial performance than financial performance.  
 

 
 

 
4.4 Configurations that enable the product business 
There are seven configurations to enable the product business through the service business (Table 3). 
The configurations for enabling the product business are quite similar to those that lead to non-
financial performance of the service business. But there is one additional configuration (configuration 
7), which is of special interest, as it is the only configuration where partnership with customer has to 
be absent. However, the network capabilities have to be present, confirming that in specific 
circumstances partnership with customer and network capabilities are substitutes. As in the first two 
solutions, configurations 1 to 3 are the most important ones with higher coverage scores.  
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Table 3: Configurations that enable the product business 
 

 
 
4.5 Comparison of the solutions 
There are three configurations that are part of all three solutions. This shows that it is possible to 
achieve all three performance results at the same time. However, these configuration need at least 
five capabilities for servitization to be present. Achieving financial performance of the service business 
is the toughest challenge. However, establishing a profitable service business is not the main goal for 
many companies. Our results show that there are some configurations that need only one or two 
capabilities to be present to achieve non-financial performance or to enable the product business. 
 
5. IMPLICATIONS  
This study contributes by analysing the capability configurations reaching distinct performance results 
within a servitization context. It shows the importance of partnership with customers, network 
capabilities, pricing and sales capabilities for services, assessment of service quality, risk assessment 
and KPIs for services and development of services for a successful servitization path. Within the most 
important configurations, at least five of these capabilities have to be present. The only configuration 
that does not depend on the contingency factors needs the presence of all six capabilities. However, 
none of these capabilities is necessary. Therefore, the neo-configurational perspective seems to be a 
suitable approach for the analysis of capabilities for servitization, as this perspective allows the analysis 
of the conjunction between the capabilities. The results show that the same capability has to be 
present in one configuration, whereas it has to be absent in another configuration. As the solution for 
the three performance results analysed are different, a separate constructs approach for performance 
seems adequate in a servitization context. However, the results indicate that the solutions are 
interrelated and some configurations appear in more than one solution. Therefore it is possible to 
achieve different performance outcomes separately. Our results show that a neo-configurational 
perspective can help to understand how manufacturing companies can servitize successfully. It 
highlights that the contribution of some capabilities is dependent on other capabilities and that there 
are different, equifinal paths leading to performance. As the configurations leading to the performance 
dimensions differ, manufacturing companies have to decide their desired servitization objectives. As 
our results show there are some configurations that need only one or two capabilities to achieve non-
financial performance or to enabling the product business. This is contrary to the rather complex 
aspect to achieve financial performance of the services business. Therefore enabling the product 
business and non-financial performance can be achieved with relatively low investment, a profitable 
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service business needs more capabilities and therefore larger investments. This study can help 
servitizing manufacturing to find the necessary configuration of capabilities that is relevant to reach 
their concrete servitization objective. Moreover, we developed an online‐monitor which allows 
manufacturers to assess and compare their relevant capabilities within a servitization process 
(www.ise‐monitour.eu). Combined with the results of this study, firms can use the monitor as a 
valuable instrument on their servitization journey in order to reach their individually aimed service 
performance results. 
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ABSTRACT  
Purpose: The purpose of this research is to provide insights into the factors that may influence customers’ 
predisposition to purchase advanced services. Understanding the customer and its processes is vital for 
the delivery of profitable solutions based on advanced services. However, extant literature has focused 
on the manufacturer's point of view and only a limited number of empirical studies have investigated how 
customers promote or hinder servitization. 
Design/Methodology/Approach: The research is based on a customer survey of the elevator industry in 
Portugal. The 352 customers who answered represent more than 5% of the 140,000 installed elevators in 
Portugal. A number of hypotheses were developed and tested using the ordinary least squares regression 
method. 
Findings: Our findings show that a shift towards advanced services is of high importance in the elevator 
industry. The data seem to suggest that customers who already buy basic services have a predisposition 
to adopt advanced services in the future. We found also out that (a) customers who already show high 
intensity of contracted advanced services in the present have a high predisposition to adopt advanced 
services in the future, (b) customers in the professional segment show a higher predisposition to hire 
advanced services than other segments, (c) customers with larger portfolios of equipment under 
management have higher predisposition to adopt advanced services in the future, and (d) over time, there 
seems to be a balanced adoption of basic and advanced services, using basic services as a platform rather 
than providing basic services first to a high extent, followed by advanced services. 
Originality/Value: This research extends the literature by providing insights into the factors which affect 
the predisposition of customers to purchase advanced services. 

 
 

KEYWORDS: Servitization; Advanced Services; Customers; Elevator Industry; Survey 
 

1.  INTRODUCTION 
An increasing number of manufacturing companies is competing through a portfolio of integrated 
products and services, breaking the boundaries between manufacturing and service firms worldwide 
(Vandermerwe and Rada, 1988; Baines et al., 2009a; Johnstone et al., 2009). Sawhney et al. (2004) has 
highlighted that customer-centricity is essential in the development of product-service offerings. For a 
customer, service provision by the manufacturer may reduce the risk and decrease (or at least stabilize 
and make predictable) the maintenance and support costs that are incurred with the product operation. 
Therefore, customers are demanding more services (Baines et al., 2009a; Ryals and Rackham, 2012; 
Benedettini et al., 2017), for example, contracting for capability (Johnstone et al., 2009), which means 
that the asset has to be available and working properly, and the provider of the asset only gets paid when 
the asset is being used. According to Mont (2002), through services the customer may receive a greater 
diversity of options in the market with more customised offers. Customers also tend to demand more 
customization since they are more informed than ever before and seem to demand their providers to 
offer service based contracts (Neely, 2013). Therefore, manufacturing companies tend to add services to 
products, creating value for customers and ultimately for themselves (Baines et al., 2009a).  
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Nevertheless, only a limited number of empirical studies have investigated how customers promote or 
hinder servitization. However, understanding the customer and its processes is vital for the delivery of 
profitable solutions based on advanced services. Bigdeli et al. (2017) propose that future research should 
identify the opportunities for value creation within customers and the ways of demonstrating value to the 
customer and within their own organization (how to evidence value and how to communicate this to 
customers).  
To address this gap, our study theoretically articulates and empirically tests an integrated model of factors 
that influence the predisposition of customers to purchase advanced services. In doing so, we answer 
Baines et al. (2017) call for the evaluation of new service offerings from a viewpoint of customer 
acceptability and for the understanding of customers behaviours.  
The study is based on a survey of customers in the elevator industry in Portugal. This industry was chosen 
because transition to services is still an open issue in the industry and it covers a broad spectrum of service 
offerings, from basic to advanced services (Baines and Lightfoot, 2014), making it an interesting and rich 
setting to study. Kowalkowski et al. (2017) refers to the elevator industry as one that adopted servitization 
as a strategic response to the commoditization of the product and the corresponding limitation of revenue 
growth. Auguste et al. (2006) refer to the industry-leading manufacturer OTIS as an example of service 
development strategy focused on improving customer satisfaction and retention. Studying a single 
industry in one country, allows for the natural control of a number of contextual factors that may influence 
the customers predisposition to adopt increasing levels of advanced services. 
 
2.  THEORY AND HYPOTHESES 
In this paper, we analyze the factors that may influence customers’ predisposition to purchase advanced 
services. There may be a customer movement along the product-to-service continuum, that may be 
driven, not only by its financial performance improvement, but also for issues related to: 1) the transfer 
of risk from the operation to a competent provider; 2) the need to focus on the core processes of the 
business; 3) the reduction of capital investment costs in new equipment, preferring to abandon its 
ownership and instead pay for their use; 4) to increase its flexibility in relation to its installed capacity, by 
means of the acquisition of solutions to adapt its capacity continuously and rapidly. Customer 
organizations often want to focus on their core competences and outsource non-core functions, such as 
maintenance, to the provider of the equipment (Oliva and Kallenberg, 2003; Turunen and Toivonen, 
2011). Sousa and da Silveira (2017) argue that a servitized manufacturer not only provides value potential, 
but also co-creates value with the customer by adding services to products. These services affect the way 
by which customers create value and the manufacturer can influence the customers’ processes of value 
creation directly (through interactions). 
The co-creation of value with the customer through services is defined to a great extent by the types of 
services offered by the manufacturer (Cusumano, 2008; Eggert et al., 2014). Sousa and da Silveira (2017) 
distinguish between basic services (BAS) and advanced services (ADS). In BAS, the focus is on product 
provision, and the activities are centred on and around production competences, as well as on the 
exploitation of production competences to assure the equipment state and condition. BAS include 
product/equipment provision, spare parts provision, warranty, preventive maintenance, repair and 
overhaul. In ADS, the focus is on outcome assurance, and its offering is a strategic decision. Baines and 
Lightfoot (2014) defined ADS as a special case in servitization, meaning that the manufacturer delivers 
services that are critical to their customer’s core business processes (sometimes these ADS are also known 
as capability, availability or performance contracts). ADS include training in using the product, product 
upgrades, consulting, full maintenance contract, customer support agreement, risk and revenue sharing 
contract, revenue-through-use contract and rental agreement. ADS may extend the manufacturers’ 
operations into those of the customer for a lengthy term (5, 10, 15 years are typical), leading to a higher 
servitization intensity (Baines et al., 2009b). 
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Figure 1 presents the proposed research model and hypotheses. 

 

 
Figure 1 – Research model and hypotheses. 

 
The transition from a product to a service-based offering is based on a deliberate process of building-up 
new skills, as manufacturers change the nature of the relationship with the customer and focus on a 
service-based offering (Oliva and Kallenberg, 2003). Likewise, we can assume that a customer may also 
experience an evolution from the simple purchasing of products to the demand for basic and advanced 
services. The customer purchases a product that often needs support through the lifecycle. The customer 
expects and even demands BAS (Oliva and Kallenberg, 2003; Martinez et al., 2010; Sousa and da Silveira, 
2017). The relationship with the supplier evolves from a transactional one to a relational partnership, with 
the customer acquiring bundles of products and services. The customer benefits from these bundles due 
to increased interoperability, reduction in procurement costs, and exploiting supplier manufacturing 
competencies, e.g., through product maintenance (Kastalli and van Looy, 2013; Sousa and da Silveira, 
2017). As the customer benefits from the enhanced value proposition from the product-BAS bundle, and 
increases confidence in the manufacturer’s ability to provide quality services, it becomes more willing to 
contract ADS in the future (Gebauer et al., 2005; Sousa and da Silveira, 2017). These arguments lead us to 
the following hypotheses: 
 

H1: Customers who already buy basic services have a predisposition to adopt advanced services in the future. 
 
H2: Customers who already buy advanced services show a predisposition to increase the intensity of advanced services 

demand in the future. 
 

Basner et al. (2016) argue that the servitized offer should be designed based on customer problems and 
needs. Auguste et al. (2006) focus on the attributes that service buyers and users consider relevant in 
their service purchasing decision. The segmentation of a given market allows to divide it into well-defined 
parts, each of which consists of a group of customers who share the same needs and desires (Kotler and 
Keller, 2012). The division of a market into segments that respond with an homogeneous behavior in 
relation to a particular offer will allow the organizations that act in it to define in which segments they will 
present their offer and how they will implement it. But, as argued by Anderson and Narus (1998), a 
provider must have an accurate understanding of what its customers value, and would value. Gaining a 
comprehensive understanding of the value that the customer may attain is highly complex and difficult. 
The challenge seems to be the usage of tools that help manufacturers find ways to sell services bundled 
with products to different market segments (Kindström and Kowalkowski, 2009). For this purpose and as 
a previous step of evaluating the availability of a given market for the hiring of ADS, it is considered useful 
to segment the market that is intended to be evaluated. We propose a segmentation into professional 
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and non-professional customers. The professional segment comprises customers who (a) have formal 
organizations, (b) with a purchasing function organisation, (c) with technical and management skills, (d) 
that normally assess the service provider carefully and (e) that engage in a strong buyer-seller relationship: 
Business-to-business, or B2B relationship. All other customers are encompassed in the non-professional 
segment. ADS may have a significant influence on the customers’ processes of value creation, and the 
service process is complex, professional, with a high contact and customized. We therefore posit that it is 
important to assess if the contractual relationship and the predisposition to hire ADS, depends on the 
different market segments. In line with this reasoning, we advance the following hypothesis: 

 
H3: Customers in the professional segments show a higher predisposition to hire advanced services than the non-  

professional segments. 

The customer has a higher predisposition to contract services, if the combined offer of products and 
services is more efficient than internalizing those services (Kastalli and Van Looy, 2013). Likewise, 
customers may decide to hire ADS from a servitized manufacturer who has a higher level of competencies 
than themselves. The customer may obtain higher levels of process efficiency and focus on the core 
processes of its business. Following this reasoning, customers may consider the costs of contracting 
external services in relation to the indirect costs associated with information asymmetries and 
procurement, skills differences, quality of service differences, as well as costs associated with economies 
of scale between the service provider that services its entire installed base and a customer who has to 
invest in human and material resources to keep only their equipment (Kastalli and Van Looy, 2013). 
Companies use subcontracting for four main reasons (Quélin and Duhamel, 2003): 1) concerns about the 
company's main business; 2) access to external skills and quality improvement; 3) reduction of operating 
costs balanced with the costs of monitoring and control of suppliers; and 4) increased flexibility. We 
submit that customers with a greater number of equipment units under management have a greater 
predisposition of contracting long-term contracts and for hiring ADS in the future. Larger equipment 
portfolios are more complex to manage and therefore require more human, financial and technical 
resources to be allocated to areas of activity that are not the main focus of the customer organization. 
We therefore propose: 
 

H4: The size of the customer managed installed base leads to a higher predisposition to contract advanced services in the 
future. 

 
3.  SERVICES IN THE ELEVATOR INDUSTRY AND TYPES OF SERVICE CUSTOMERS 
This study focuses on the elevator industry in Portugal. According to ELA – European Lift Association, the 
installed base of the elevator industry in Portugal was approximately 140,000 elevators in 2017, evolving 
from 110,500 elevators in 2006. This industry was worth 287 Million Euros in 2017 – 95 Million Euros 
generated by new installations (products) and 192 Million Euros from services. Thus, around 67% of the 
global revenues are generated through services. While there are many lift companies operating (76 in 
2017), this industry faces a very high concentration on the supply side. The market share of the first five 
companies represents 77%. Being a long-lived equipment, elevators are technically complex and demand 
high safety requirements and, consequently, ongoing maintenance and inspection. Thus, elevator 
manufacturing companies have been providing services and bundle them with the products they sell for 
a long time. Because of the critical need to ensure the safety of end-users, there is a legal obligation that 
all lifts, which are installed and are in use, are subject to regular maintenance (in Portugal, a monthly 
periodicity is defined by law). The owner of the lift must sign a maintenance contract with a certified lift 
company. All large manufacturers offer maintenance services to their installed base, but not only an 
Original Equipment Manufacturer (OEM) is able to provide the service. There are several smaller 
companies providing maintenance to lifts produced or installed by the manufacturing lift companies.  
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The typical maintenance contract is three to five years long, with a minimum of one year. There are 
monthly, quarterly, half-year and yearly payment plans providing a stable source of revenue for the 
manufacturing lift company. There are two main types of maintenance contracts defined by law in 
Portugal: (a) The simple maintenance contract, which comprises the preventive maintenance, the 
functional check and care of all safety devices and setting and adjustment work of the lift (all other 
services, such as repairs, spare parts, overhauls must be paid for on a separate bill); (b) the full 
maintenance contract, which includes the preventive maintenance and the corrective maintenance (that 
is, repairs and supply of spare parts). This service contract covers all costs which can be incurred in 
connection with the operation of a lift system. 
 In the elevator industry both basic and advanced services are traditionally provided, such as consulting, 
preventive maintenance, full maintenance, modernization of older installed equipment, spare parts, 24 
hour service, and overhaul. Table 1 shows 10 different types of services that were identified in this 
industry. We classified each of these services as basic or advanced, following closely our adopted 
definitions for BAS and ADS (see Section 2). 
 

Table 1 – Types of services in the elevator industry. 

 
 

In Portugal, the installed based can be divided into the following types of buildings: 70% in residential 
buildings, 15% in office buildings, 8% in hotel buildings, 4% in health units, 2% in commercial and retail 
buildings, 1% in buildings with other types of use, namely industrial or transport infrastructure (Almeida 
et al., 2010). Following the segmentation approach proposed by Shapiro and Bonoma (1984), we defined 
several major customer segments. For a detailed description of the segmentation method see Shapiro 
and Bonoma (1984). In order to operationalize the market segmentation for our study, we also divided 
the aforementioned market segments in professional and non-professional segments (using the definition 
discussed in section 2). The resulting segments are presented in Table 2. 
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Table 2 – Customer Segments in the Elevator Industry.  

4.  METHODOLOGY 
The empirical context for the study is the elevator industry in Portugal. Studying a single industry in one 
country allows for the natural control of a number of contextual factors that may influence customer 
predisposition to buy advanced services in the future. The factors were identified based on a survey of 
the customers of the elevator industry in Portugal. A total of 3,127 customers were contacted initially. 
These respondents were identified by means of the address lists of a major elevator firm. Our goal was to 
reach respondents which were responsible for the purchasing and management of services. A vast 
majority of respondents held senior positions in purchasing. The sample also contained a limited 
percentage of operations managers and, especially for smaller companies, general managers, owners and 
the residents themselves. The process of carrying out the survey led to 352 responses, implying a response 
rate of 11%. Furthermore, surveys were only validated when at least 75% of the questions were answered. 
A validation rate of 65% was obtained implying 230 valid responses. These customers represent more 
than 5% of the 140,000 installed elevators in Portugal. Table 3 characterizes the respondents by segment 
and market size. 
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Table 3 – Number of Valid Answers by Market Segment and Market Capture Dimension. 

 

 
 
The variables used in the ordinary least squares regression model are defined in Table 4. 

 
Table 4 – List of Variables Used in the Model. 

 
 
Consistent with our research model, through the survey we measured the predisposition (or the intensity) 
of contracting BAS and ADS today (BAS|A and ADS|A) and in the future - in 5 years (ADS|F). We drew on 
the 10 service types defined in Table 1, asking respondents to answer for each service: “what is the actual 
contracting intensity?” and “what will be the contracting intensity in five years?”. Respondents had to 
rate 1 (“0-20%”), 2 (“20-40%”), 3 (“40-60%”), 4 (“60-80%”) or 5 (“80-100%”) each of these 10 services. By 
“contracting intensity” we mean the share of elevators under management, for which the service is 
provided. Therefore if the respondent rates the contracting intensity of a service, for instance with 2, that 
means that “20 to 40%” of the total elevators under his management have this specific service contracted. 
 
In order to validate the grouping of these 10 services in the categories of basic and advanced services 
referred before, we performed a confirmatory factor analysis of the measures (BAS|A, ADS|A and ADS|F), 
using StataMP13 software. A principal component analysis was performed, with varimax rotation and 
factor extraction method by the Kaiser criterion. The Kaiser-Meyer-Olkin values (values greater than 0.50) 
and the Bartlett sphericity test (p <0.05) were used to verify the suitability of the sample to perform the 
factorial analysis (Hair et al., 2014). According to Pestana and Gageiro (2014), factor loads greater than 
0.50 are considered significant. The internal consistency of the scales was evaluated through the alpha 
coefficient of Cronbach, which is considered satisfactory for values above 0.60 (Pestana and Gageiro, 
2014). The internal consistency analysis presented acceptable levels, with alpha coefficients of Cronbach 
above the critical threshold of 0.60, varying between 0.615 and 0.812. The variables BAS|A, ADS|A and 
ADS|F were calculated as the average value of “contracting intensity” of the services that belong to the 
basic or to the advanced services. For the operationalization of the customer segment (Cust_Seg variable) 
we used a dummy variable. The customer segment was “1” if the customer belonged to the professional 
segment and “0” otherwise. The size of the maintenance portfolio (variable Size) was obtained by the 
natural logarithm transformation of the total number of elevators managed and directly indicated by each 
customer (to correct for non-normality). 
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5.  RESULTS 
Hypotheses testing was carried out via ordinary least squares regression analysis using StataMP13 
software. Values for the constructs were computed by averaging across the corresponding indicators. 
Table 5 summarizes the descriptive statistics (SD stands for standard deviation) for all measures. 

Table 5 – Descriptive Statistics. 

In hypotheses H1 – H4, we tested a linear effect on the intensity of contracted advanced services in the 
future. The results of the regression analysis are reported in Table 6. All of our hypotheses were 
supported.  

Table 6 – Results of variables affecting future contracting intensity of advanced services 
 

6.  DISCUSSION 
Much research has been dedicated to the design and benefits of integrated product and service offerings. 
But only a limited number of empirical studies have investigated how customers promote or hinder 
servitization. Our model includes the following antecedents of the future purchase of advanced services: 
customer segment, size of customer equipment portfolio, current intensity of purchasing of basic and 
advanced services. We observed strong effects of BAS|A and ADS|A on the intensity of contracted 
advanced services in the future. All together, these findings provide support for the notion that future 
growth of advanced services builds on present levels of contracting of both basic and advanced services. 
This research extends the literature by providing new insights into the purchasing of basic and advanced 
services. 
 
First, customers who already buy BAS have a predisposition to adopt ADS in the future. As the customer 
moves along the service offerings dimension, the product becomes just a part of the offering and is no 
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longer intended to be the center of the value proposition (Oliva and Kallenberg, 2003). The customer 
benefits from the enhanced value proposition from the product-basic services bundle, and increases 
confidence in the manufacturer’s ability to provide quality services. Thus, the customer becomes more 
willing to contract ADS (Gebauer et al., 2005; Sousa and da Silveira, 2017).  
Second, customers who already show high intensity of contracted ADS in the present have a higher 
predisposition to buy ADS in the future. We argue that the customer will have an increased confidence in 
the manufacturers’ ability to provide services that are critical to its core business processes. Again, the 
trust in the service provider seems to be crucial. By trusting the provider, the customer becomes willing 
to contract for more ADS in the future.  
Third, customers in the professional segment show a higher predisposition to hire ADS than the non-
professional segment. The value added through ADS may have a significant influence on the customers’ 
processes of value creation (Mathieu, 2001a; Smith et al, 2014). In this case, the nature of the service 
processes is professional, complex, with a high customer-provider contact and customized (Gebauer et 
al., 2005; Baines et al., 2013). Therefore, the existence of a purchasing function organisation, with 
technical and management skills may lead the customer to understand more properly the benefits of ADS 
and to contract for more of these services in the future.  
Fourth, customers with larger portfolios of equipment under management have higher predisposition to 
adopt advanced services in the future. We argue that the complexity of managing larger portfolios leads 
the customers to focus its human, financial and technical resources on their main activities and reducing 
their operating costs by outsourcing services. Therefore, customers with a greater number of equipment 
under management seem to be more available for the formalization of long-term contracts and for the 
hiring of ADS in the future. Finally, there seems to be a parallel adoption of basic and advanced services, 
using BAS as a platform rather than providing BAS first to a high extent, followed by ADS (since both 
variables BAS|A and ADS|A are significantly positive). Our findings are consistent with Sousa and da 
Silveira (2017) and Kowalkowski et al. (2015), with servitization intensity building on product-basic 
services combinations, by adding ADS, but without ever giving up the supply of products and the provision 
of BAS. 
Our findings also encompass important managerial implications by offering guidance for the design and 
deployment of servitization strategies. Our study makes two recommendations for manufacturing firms 
that are servitizing or that are considering servitization: (a) the adoption of a market segmentation is vital 
for the development of the service offering. This allows service providers to identify homogeneous 
purchasing behaviors against a particular offer (Söllner and Rese, 2011) and to develop appropriate 
service packages that provide adequate levels of customer satisfaction in these segments. (b) In order to 
be successful in the adoption of servitization, manufacturing firms should develop and provide advanced 
services, mainly to the professional segments. (c) But, the manufacturer’s entry into the service market 
requires offering BAS first to learn how individual customers create value through product usage, and this 
facilitates offering ADS.  
We are fully aware of the limitations of the research reported in this paper, despite the care taken with 
the analysis and the benefits of a survey study. We look only to one single industry, in one country. Future 
research would benefit from international data collection and country comparisons. Although we cannot 
claim strong external validity from a single industry study, we believe that our results will hold in at least 
some other industries with a large installed base of products, for example industrial machines, aircrafts 
or HVAC-Systems (heating, ventilation, and air conditioning systems). Further empirical research in other 
product industries will help sort out these important issues. The same methodology could be applied in 
other industries in order to compare and validate the results. Future studies should also expand the 
factors considered, by collecting additional data from customers of different industries and expanding the 
full statistical model, by analysing the introduction of new advanced services in the industry: e.g. pay per 
use and renting (today these services are not provided in this industry in Portugal). Also, the criticality of 
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a potential breakdown of the equipment and its impact on the provision of ADS should be assessed in 
future research. Since servitization can be seen as a long-term, often incremental process (Gebauer et al., 
2012), there is a strong need for more longitudinal studies to identify and validate factors that might 
influence the customers predisposition to adopt increasing levels of ADS over time. Therefore, it should 
be analysed how the predisposition to purchase BAS and ADS may change over time.
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OVERCOMING THE CHALLENGES OF CHANGE MANAGEMENT ASSOCIATED WITH SERVITIZATION: 
LESSONS FROM 20 PRACTICAL CASES 

 
 

Shaun West, Paolo Gaiardelli and Anet Mathews 
 
 

ABSTRACT  
Purpose: The objective of this paper is to provide empirical examples from in depth interviews of how 
business leaders have overcome the barriers to servitization. This builds upon earlier studies by West 
and Gaiardelli (2017) and West et al. (2018). 
 
Design/Methodology/Approach: Using a prior survey as a starting point, 20 in-depth one-on-one 
interviews were carried out. The interviews used a semi-structured approach to identify the current 
practices used by firms to overcome the barriers to servitization. The results emerging from the 
interviews were organized according to the seven categories of servitization barriers defined by Hou 
& Neely (2013) and analyzed using a framework developed by Baines et al. (2016). 
 
Findings: The research underlines that the servitization process is not only a complicated cultural 
change process, but also rather resource and time intensive (West & Gaiardelli, 2017). While the 
major challenges that manufacturing firms face essentially fall into the seven categories defined 
by Hou & Neely (2013), unique challenges for each of the analyzed firms emerge in terms of 
internal approaches, external barriers and reactions to change management altogether.  
 
Originality/Value: This paper provides a full perspective on how servitization change management 
can be successfully achieved.  
 
KEYWORDS: servitization challenges, change management, case studies. 
 
1 INTRODUCTION 
It is generally agreed that servitization transformation calls for organizations to radically innovate all 
components of their business model (Gebauer et al., 2005). In particular, changes required by 
servitization entail different strategic (Baines et al., 2009), organizational and network challenges 
(Oliva et al., 2012). Such change by definition creates a major impact on the culture of a firm in terms 
of organizational intensity and service specificity (Mathieu, 2001) and involves a “gradual” and 
“consistent” (Zott et al., 2011) adaptation of the whole business model to overcome several internal 
and external hindering factors.  

Nevertheless, there is no unique, ideal servitization transition, as a successful transition to services 
depends upon context (Neely et al., 2011), including history, leadership and culture. In such a 
servitization journey, the role played by organizational and contextual factors can either speed up or 
delay the transition. Moreover, the impact can be quite different and depends on business 
heterogeneity in a market (Gebauer, 2007) or industrial context (Neely, 2008). 

However, while research has been developed around factors, benefits and paradoxes that can 
influence servitization taking a strategic and operational perspective, there are only a few works have 
focused on the change management actions that have to be addressed daily to accomplish a service 
process transformation (Baines & Shi, 2015). Therefore, more fundamental research is needed to 
understand the adaptation to new service strategies and forces that influence the transition to 
services for a manufacturing business (Gaiardelli et al., 2015).  

These gaps are the main motivations for the present research, whose main goal is to explore 
operational challenges to a servitization transformation. In particular, this paper aims to identify the 
impact of operational challenges on different types of companies in term of size, supply chain position, 
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industrial context and country, through examples of servitization lessons learnt (both positive and 
negative). In particular we will explore how (un)successful service leaders use (in)consistent 
managerial practices and tools to adapt existing business models into product-service configurations, 
achieving (in)significant valuable results with respect to competition. 

Since the goal of this paper is to understand how the management of a servitized company 
implements its day-by-day actions for efficient and effective product-service solutions, we will refer 
specifically to market-related and implementation-related barriers, supported by the literature 
(Baines et al., 2017; West & Gaiardelli, 2017; and West et al., 2018). Based on these prior research 
findings this paper uses Hou and Neely’s (2013) seven categories of barriers to guide interviews and 
analysis on operational challenges for servitization. 

In line with the background presented in section 2, section 3 introduces research methodology 
while section 4 reports the main results of the literature including a high-level overview of the firms 
interviewed (section 4.1) and critical analysis of lessons learnt (section 4.2). The results are discussed 
in section 5, with theoretical and managerial implications, while section 6 reports the conclusions of 
this paper, together with the identification of limitations and possible further developments. 

 
2 BACKGROUND AND MOTIVATION 
Lütjen, Tietze & Schultz (2017) describe three main categories of servitization barriers: i. strategy-
related barriers; ii. implementation-related barriers; and iii. market-related barriers. Implementation-
related barriers concern the way organizations deliver change management necessary for successful 
servitization at an operational level. This relates to how firms develop their strategy to face daily 
servitization challenges effectively. These barriers are described by Christopher (2004), Martinez et al. 
(2010) and Visnjic-Kastalli & Van Looy (2013), as adaptation to customer value propositions, 
organization of delivery systems, required skills and capabilities, and organizational structures, as well 
as customers’ and partners’ relationships (Vargo & Lusch, 2008). Market-related barriers are the 
difficulty for customers (Wang, Zhao and Voss, 2016) and partners to accept the process due to their 
behaviors and usage habits (White, Stoughton and Feng, 1999; Steinberger, Van Niel & Bourg, 2009). 

The work of West et al. (2018) confirmed that Hou & Neely’s (2013) barriers to servitization provide 
a practical framework to assess operational challenges. This agrees with the prior work of Alghisi & 
Saccani (2015) and Gebauer (2009), and confirms that leaders have practical challenges in 
implementing servitization strategies in their organizations. Since our goal is to understand how 
service managers implement effective actions in a specific industrial and organizational context, as 
well as to identify the effects of such actions on people, processes and organization, we argue that a 
theoretical framework addressing content (what changed), context (why changed) and process (how 
changed) variables should be useful to support our analysis and discussion. Among others, Baines et 
al. (2017) describe a theoretical framework to analyze servitization knowledge based on ‘change’. 
Based upon previous researches of Pettigrew (1988), Whipp et al. (1989) and Pye & Pettigrew (2005), 
this approach provides six higher level questions that provide context and rationale for change. 

 
3 RESEARCH METHODOLOGY  
According to the overall methodology shown in Figure 1, the research was built upon a five steps. The 
results of a previous survey conducted by of West et al. in 2018 (120 results) were used to rank the 
most important implementation barriers to servitization based on Hou & Neely’s (2013) seven 
categories. From this, 20 in-depth one-on-one interviews were carried out, as according the Gill et al. 
(2008) surveys backed up with interviews are an appropriate way to undertake qualities research. This 
was considered the best approach to gaining detailed feedback into change management at an 
operational level. The interviews followed a semi-structured approach to identify the current practices 
that had been used in the firms to overcome the barriers to servitization on a practical basis. The 
results emerging from the interviews were organized according to the seven categories of servitization 
barriers defined by Hou & Neely (2013). The Hou & Neely (2013) framework offers a suitable structure 
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for the assessment and was used in a prior study by West et al., (2018) to collate and analyze 
servitization barriers. 

 
Figure 1: Methodology used in this paper 

 
4 RESULTS AND ANALYSIS  
A summary of 20 firms interviewed over the period October-December 2018 is provided in Table 1. 
This table gives an overview of the types of business and the number of people interviewed. All 
interviews were recorded, in over 25 hours of recordings. All firms are anonymized in this study. 
 

Table 1: Overview of the business interviewed  
Firm Size  Segment Regions Products Services* 

Service 
P&L 

Interview 
duration Interviewees 

01 Large Additive 
machining Global Yes Basic  Yes 00:28 Head regional 

services 

02 
Very 
large Multi Segments Global Yes 

Basic – advance 
services Yes 00:59 Head of Service 

03 Very 
large 

Food Service 
Equipment Global Yes Basic – advance 

services Yes 00:24 Head services 

04 
Very 
large Multi Segments Global Yes 

Basic – advance 
services Yes 00:35 

Vice President 
Service 

05 SME Consulting EMEA  No Basic – advance 
services 

Yes 00:45 
Director of 
Strategic 
Programmes 

06 Very 
large Consulting Global No Basic – advance 

services Yes 00:28 Partner 

07 SME 
Mechanical 
processes EMEA  Yes Basic Yes 00:22 CEO 

08 SME Consulting Global No Basic – advance 
services Yes 00:27 Strategy 

Consultant 

09 Very 
large Multi Segments Global Yes Basic – advance 

services Yes 00:24 
Head of 
Business 
Development 

10 SME 
Galvanizing 
Industry 

EMEA & N. 
Am Yes 

Basic – advance 
services Unsure 00:51 

General 
Manager 

11 SME Project 
Management EMEA  Yes Basic – advance 

services Yes 00:42 CEO 

12 Very 
large Software Solution Global Yes Basic – advance 

services Yes 00:25 
Vice President 
Business 
Development 

13 SME Software Solution EMEA  Yes 
Basic – advance 
services Yes 01:21 

Managing 
Directors 

14 SME Software Solution 
and Consulting 

Global No Basic – advance 
services 

Yes 00:24 Managing 
Director 

15 Very 
large 

Mechatronic and 
Mechanical 
Processes 

Global Yes Basic – advance 
services Yes 00:30 

Global Vice 
President of 
Value 

16 Very 
large 

Health and Well-
being (Hearing-
Aids) 

Global Yes Basic – advance 
services 

Yes 00:29 Director Market 
Insight 

17 Very 
large Turbomachinery Global Yes Basic – advance 

services Yes 00:34   

18 Very 
large 

Turbomachinery Global Yes Basic – advance 
services 

Yes 00:34 Senior 
Consultant 

19 Large 
Aerospace, 
Defence and 
Security 

Global Yes Basic – advance 
services 

Yes 00:29: Service Sales 
Director 

20 Very 
large 

Water 
Technologies EMEA  Yes Basic Unsure 00:47 Sales Manager 

Notes:  Size of FTEs: SME <250; large <5000; very large >5000  . Services based on Baines et al. (2009) 
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4.1 Comparative ranking of the challenges 
The work of West et al. (2018) ranked in importance the barriers to servitization. Analysis of the 
interview results gave a different order. The structured and open-ended interviews matched the 
topics discussed to the seven challenges, so some differences in the rankings could be expected. 

     The two most important barriers identified in the survey from West et al. (2018) remain the two 
top most important barriers, albeit the order has switched. The third and fourth identified in 2018 
have counts of 8 and 9, suggesting that they are near identical in importance. The ecosystem barrier 
(customers, competitors and partners) scores here are lower than in the survey, with economic issues 
having a count of 9 (similar to knowhow and products and services). This could be because economic 
aspects are more important, or simply because they are easier to describe than aspects around the 
ecosystem. None of the interviewees explicitly described cases that included society and the 
environment as issues, a lack of interest that is in line with the 2018 results. 

The general alignment of interview content with the importance ranking from the prior survey 
results provides confidence that the interview data generally lines up with industrial trends. 

 
4.2 Critical lessons from the interviews on change management for servitization 
The lessons from the interviews were assessed for valuable input into overcoming challenges based 
on the depth of the contribution and its wider applicability. Short listing gave ten examples for 
servitization change management (highlighted inTable 2). Each provides a key insight, up to three 
servitization barriers and closes with what was learnt. Each of these interviews was described in detail 
using, where appropriate, the six questions from the Baines et al. (2016) framework, in a case reaching 
several pages in length. The objective of each individual case written based on the interview was to 
simplify the change management challenges and lessons so that they could be shared within the 
community to support the transition to services that is currently taking place. 
 
Example 1 – communication determines how well servitization is implemented within the company 
Re-defining the service business to enlarge their service scope was not enough for the firm to 
successfully implement servitization. They realized the importance of communication at all levels of 
the organization to support emotional issues around the change, placing “service business” on the 
agenda in every team discussion, staff meeting, review meeting, and executive committee meeting. 
 
Example 2 – service is not a painful necessity, but a potential for growth 
Provide the customers with active service offers using the installed base information to trigger the 
sales process. The use of the installed base helped to maintain customer relationship and integration 
of the scattered service business was initiated via a global meeting. 
 
Example 3 – re-define “after-sales” because the relationship with the customers should never end 
 “We are the market leader, we have been the market leader for years, so why change?” was the 
deep-rooted mentality across the organization. The firm saw this barrier early on and retrained their 
employees, providing customer process improvement support and redefining the term ‘after-sales’.  
 
Example 4 – we have the “knowhow”, customers don’t have the “know-why” 
Advanced solution, small customer-base and thus, high licensing cost. Lack of endorsement from 
major players (such as IBM and Oracle) makes it hard to land customers. While they manage to 
impress the customers with their presentations and advanced mock-ups, decision-makers tend to 
decline their quotes, as they have not experienced this software and did not see the value.  
 
Example 5 – turn internal competition into co-operation  
A lot of services were created just to justify the premium price of the product, but these were basic 
services that were offered to every customer, regardless of their needs. The firm formed teams from 
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service management and project management, which previously had limited contact, to develop 
services customers were willing to buy. 
 
Example 6 – IT Department was the barrier, but we had the top management on our side 
Subscription model is a novel concept within this industry, but any business transformation is possible 
only with the top management’s support. Possible IT problems for integration have become a 
secondary problem. Using customer journey mapping the sales team identified basic and more 
advanced services and were able to modularize the services and provide some on a subscription basis.  
 

Table 2: Overcoming barriers to servitization  
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Key lessons from the interviews to support overcoming the 
barriers 

01 X    X   
The comfort that comes with "risk-transfer" contracts was 
very attractive to the customers. Focusing on reducing  
customer risks supported the customer. 

021  X X X  X  Communication determines how well servitization is 
implemented within the company. 

03  X X X  X  
Creating a proactive approach was met with a huge resistance 
from the organization.  
Measuring the service P&L helped overcome resistance. 

042 X X    X  Service is not a painful necessity, but a potential for growth. 

05 X X    X  
Management were reluctant to invest in new services due to 
the change in cashflows 

06  X    X  Growing field service supported our customers but reduced 
the overall profit margin. 

07    X X X  
No one spoke Mandarin so we had to work with our local 
agents to provide local services. 

08  X  X    Do not start promising the customers with an advanced 
service that you cannot deliver. 

09    X  X  
Providing service solutions helped us shift the customers' 
focus from price to value. 

103  X      Re-define “after-sales”, because the relationship with the 
customers never ends. 

11 X   X    
Each service sale starts with building a relationship with the 
customers. 

12   X X    Our aim today is to help our customers efficiently complete 
their jobs-to-be-done. 

134 X  X   X  We have the “know-how”, customers don’t have the “know-
why”. 

14 X X  X    We now aim to help our clients reach commercial excellence 
though solutions. 

155  X X X X  X  Once the internal competition turned into co-operation, 
everything became easy. 

166  X X   X   IT Department was being the barrier, but we had the top-
management on our side 

177 X X X   X  The company was acquired and there was a clash of cultures 
and expectations 

188  X X X     
They used to call us pirates for daring to touch another OEM’s 
equipment. 

199 X  X X    The whole dynamics of the customer relationship changed 
once they understood that “we are in this together”. 

2010  X  X  X  A team of dedicated people is required for servitization 

Count 11 13 8 9 2 9 0  

Ranking 2 1 5 3= 6 3= 7  

Ranking (%)*  1 2 3 4 5 6 7  

Superscripted lessons are described below, *ranking based on West et al. (2018) 
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Example 7 – The company was acquired and there was a clash of cultures and expectations 
A service provider was acquired as part of an external growth driven servitization journey. It faced 
challenges post integration with the sharing of knowledge, business processes, finance expectations 
and communications. The OEM firm that bought the service business should have communicated why 
the acquisition was important and prepared better for the integration process. Communications 
needed to be improved, especially as both business has very different business rhythms. With a longer 
timeframe and more listening the differences would have been more clearly seen and understood. 
 
Example 8 – they used to call us pirates for daring to touch another OEM’s equipment 
Being acquired the firm had access to new technology, which expands their service portfolio and 
customer base. A US-based firm, they felt resistance from a traditional European OEM, but that did 
not stop them chasing opportunities to grow service business, steadily bringing in a higher revenue. 
The service business had different processes and market conditions to the OEM business, so both 
parts of the firm had to understand and appreciate the differences before claiming success. Active 
listening and assessing the differences in the two different business models took time, but by bringing 
people together more often it was possible for both halves to understand each other’s roles.  
 
Example 9 – the customer relationship changed with the joint approach of “we are in this together” 
The co-creation of service offers helped to gain the customers’ trust and develop a long-term 
relationship. The firm was initially only providing reactive services when requested, they changed to 
a more reactive approach through the use of their installed base and working with their customers to 
create service offers. 
 
Example 10 – a team of dedicated people is required for servitization 
Industry leader with high credibility and experience; customer satisfaction is at the best level. But if 
the company does not welcome service culture, their growth is headed toward a long-lasting 
stagnation. To transform the business from a project business to one that also values service was 
tough. Following a strategy presented to the board, a team of people were sent on a training program 
and given ‘service’ projects to work on. This created a core team with a ‘service mindset’ to help 
balance the project/product mindset of the traditional business. 
 
5 DISCUSSION 
The discussion is in two parts: the abstraction of the individual results based on the assessment of 
servitization ‘change’ according to Baines et al. (2016), then the practical implications. 
 
5.1 Assessment of the servitization ‘change’ 
The discussion will follow the structure of the six questions posed by Baines et al. (2016) and provides 
a high level abstraction of the inhomogeneity of the lessons to overcome the servitization change 
management process. This will be supported by the barriers identified by Hou and Neely (2013), which 
were used for the initial analysis of the results. The interviews also convinced the authors that the 
industrial community is searching for both peer support and practical expert support. 
 
What was the situation when the change occurred? 
In servitization, empirical cases show that the journey to new service transition strategies follows a 
continuous evolutionary process in rational stages. The interviews and detailed examples provided in 
the results demonstrate that there was no single starting point for the servitization process. Firms can 
be in different stages of the product-service lifecycle, operating within different businesses areas, 
characterized by different levels of service maturity. All firms will therefore have different starting 
points, although in general the process begins with a strategic decision made by senior management. 
This is in line with much of the change literature (Pettigrew, 1988; Whipp et al., 1989; Pye & Pettigrew, 
2005) that states that there is no one ‘right way’ to deliver a change program. 
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How did the change occur?  
The transition to services is started because of a strategic impulse from top management, and the 
motivation can come from a strategic choice to move into services (Mathieu, 2001; Gebauer; 2007; 
Baines et al., 2009), from a change in the market, or from an acquisition process. The changes were 
generally delivered by the existing management augmented with new people from outside. The most 
extreme interview provided evidence of 80% of the business leaders being replaced, whereas others 
generally augmented the existing employees. However, it was found essential to create a critical mass. 
What changed? 
The culture changed in the most successful firms as a result of the servitization change management, 
this meant the front line employees became more focused on customer relationships. This also 
affected internal processes from pricing of services to the sharing of knowledge. The use of the 
ecosystem provides possible new options for firms in terms of competitors becoming customers and 
agents becoming service partners. In some cases, this even extends the use of self-serve with 
customers becoming service partners; for an OEM this is quite a new approach. 
 
When should the change take place? 
There was limited evidence provided on “when”, as the interviews did not address this, rather 
assuming that change was ongoing. The literature suggests firms should act before their competitors 
to take first mover advantage. Nevertheless, even the competitive struggle for survival will tend to 
eliminate firms who fail to adapt and conform to profit maximization (Winter, 1969), changes in the 
ecosystem jeopardize a species’ success, unless it develops new characteristics to ensure its survival. 
This calls for continuous change and rethinking in business even when a market leadership exists.  
 
How should the change occur?  
The strategy for the change needs to be described by the senior managers and supported by changes 
in processes to enable the barriers to servitization to be overcome. It is not necessary to fire many 
people (although some have done this) or to hire in a core team of service specialists (others have 
done this). However it is necessary to have a core team focusing on servitization change management. 
 
What should be changed? 
Identification of the barriers to servitization (Hou & Neely, 2013) would provide a systemic approach 
to support the identification of what should be changed. The results of the interviews suggest that a 
specific action can influence more than one challenge, and that a single challenge can be tackled with 
different methods and approaches. As not all firms are the same, there is no single correct approach 
to change management that could be applied. 
 
5.2 Practical implications  
The use of practical examples of servitization lessons learnt (both positive and negative) would 
support firms facing individual challenges. The active use of the six change management questions of 
Baine et al. (2016), provides a useful set of checks that complement the servitization barriers of Hou 
& Neely (2016). This study provides an empirical basis for the development of a lessons learnt case 
book that could support the development of example cases. Such cases would support the change 
management aspects of servitization as well as providing input to servitization strategic options and 
operational/practical examples. 

The research underlines that the servitization process is not only a complicated cultural change 
process, but also rather resource and time intensive (West and Gaiardelli, 2016). While the major 
challenges that manufacturing firms face essentially fall under the seven categories defined by Hou 
and Neely (2013), there are also unique challenges for each of the firms analyzed in terms of internal 
approaches, external barriers and reactions to change management. 
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6 CONCLUSIONS AND RECOMMENDATIONS 
Much of the existing literature identifies and describes the barriers to servitization considering a 
strategic point of view and neglecting a more operational level. This approach makes it particularly 
complex to understand how service managers have to deal with the problems and challenges 
associated with service delivery on a daily basis.  

From the results of the interviews carried out with service managers of 20 industrial companies that 
have integrated effective service strategies into their operations over recent years, this paper provides 
full practical examples on how servitization challenges can be successfully overcome. Moreover, 
describing the failed approaches to embarking on service transformation, it gives an insight into the 
drawbacks of certain methods and practices. This paper uses change management and servitization 
literature to identify the challenges and then to analyze them. 

In particular, this paper shows that, while maintaining different approaches to service provision 
concerning specific companies’ characteristics, translating servitization strategies into effective 
operations requires suitable organizational structures, grounded skills, and strong service 
management commitment. However, it emerges that successful service operations require clarity in 
which direction to follow and their long-term orientation. Moreover, trustful relationships, as well as 
the loyalty and motivation of human resources, sustain performance. This is ensured over time thanks 
to the personal relationships that the service manager can establish with customers and collaborators. 
This approach has different advantages. The results of the interviews (once analyzed and anonymized) 
could then be used in a servitization change management book that can support operational managers 
and leaders with servitization change management advice.  

This work is based on a primary data collected over two years and therefore is in effect limited to a 
single point in time; more cases considered over a longer time frame would be helpful to understand 
the change processes better. Different actions can impact on different challenges in different ways, 
and this depends on the context. Therefore more information on the context would support deeper 
understanding from both external and internal perspectives. 
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ABSTRACT  
Purpose: This study seeks a better understanding on how tensions influence digital servitization with 
special regards to its network context. Digital servitization refers to the use of digital technology to 
drive the transformational processes whereby a company shifts from a product-centric to a service-
centric business model. However, shifting towards a new business model may cannibalise the existing 
one and this puts strain on the firm. The problem with such tension is that it often creates instability 
in business relationships and creates burden for value creation (Tóth et al., 2018). Paradoxes are 
experienced through cognitive, structural and/or emotional experiences of paradoxical tensions that 
may include ambivalence (Ashforth et al. 2014). Not all tensions are paradoxical tensions: the latter 
differs from other tensions by being grounded in seemingly contradictory arguments that are 
maintained over time (Johansen, 2018). The gap exists: strategizing in pluralistic contexts has become 
a demanded skill, yet research addressing paradoxical tensions should be further developed to 
accommodate to the increased complexity of environments with competing demands (Wright et al. 
2013). This is especially relevant for digital servitization due to co-existing product and services 
orientations as well as physical and digital components.  
Design/Methodology/Approach: A multiple case study approach was employed to study emerging 
tensions and paradoxes. Servitization has always drawn tensions to the organisation, yet digital 
servitization might increase, change or even lower tensions. The aerospace and maritime industries 
were chosen for the empirical investigation because both are well-established. Altogether 42 semi-
structured in-depth interviews were conducted with senior managers. 
Findings: Smart servitization is ripe with tensions. Some tensions are paradoxical in nature due to the 
underlying contradictions or bipolarity of co-existing strategic approaches. Identified tensions include 
network-related tensions triggered by the shifting roles and responsibilities of certain actors during 
smart servitization; tension around digital innovations such as potential incompatibility of various 
digital systems as well as questions around maintenance; data ownership, -access and term of usage; 
and tensions surrounding higher levels of centralisation of previously more dispersed organisational 
structures that became necessary to manage digital servitization compared to prior stages of 
servitization.   
Originality/Value: A framework of tensions and underlying paradoxes relevant to digital servitization 
is presented with proposed contributions to servitization literature and the study of tensions in 
business networks. Some of the identified paradoxes apply to a wider group of servitization practices, 
others appear characteristic to digital servitization initiatives.  
 

 
KEYWORDS: tension, servitization, digital servitization, paradox theory, aerospace, maritime 

 
1.  INTRODUCTION  
 
Digitalization has become an emerging area within the servitization domain under the term digital 
servitization; defined as the utilization of digital technologies for the transformational processes from 
a product-centric to a service-centric business model (Coreynen, Matthyssens, & Van Bockhaven, 
2017; Vendrell-Herrero and Wilson, 2016). The strategic importance of digital servitization is derived 
from changing and improving configurations of servitized offerings. Hence, digital services are 
substituting traditional products rather than complementing them as in the case of traditional field 
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service (Rymaszewska et al. 2017). This transformation considerably affects both firm-level 
organizational structures and processes (e.g. Skylar et al. 2019) and network-level interdependencies 
and power relationships (Vendrell-Herrero et al. 2017). While digitalization is enabling firms to provide 
new types of advanced services, it is also posing challenges to many firms and networks (Ng & 
Wakenshaw, 2017).  
 
A change toward digital servitization leads to the presence of dynamic factors such as turbulence, 
plurality, resource scarcity, and resource abundance (Roth & Ricks, 1994) which can accelerate the 
development of volatile environments (Smith & Lewis, 2011). Increasing the complexity of service 
operations inevitable force all involved actors, organizational members and network partners, to face 
an unpredictable, complex and a paradoxical environment (Hargrave and Van de Ven, 2017). A 
paradox is denoted as “contradictory yet interrelated elements that exist simultaneously and persist 
over time” (Smith and Lewis, 2011, p. 382). Paradoxes are a basic characteristic and inherent feature 
of any organization as the emerge as firms often creates new boundaries that incorporate an element 
and its opposite (Smith & Lewis, 2011). These paradoxical tensions catalyse latent contradictions to 
surface and manifest themselves among organizational members and network partners (Jay 2013). 
 
Prior servitization research has highlighted paradoxical tensions arising from coexistence of different 
business logics (Kohtamäki et al., 2018; Gebauer, 2005), such as those of digital and non-digital 
approaches (Leeflang et al., 2014) and product- and service-centric business models (Kohtamäki et al., 
2018). Tensions can also arise throughout an organizational shift towards a digital servitization 
business model. To pursue exploration of new business models, the firm needs to be willing to 
cannibalize previous business models, even if this means sacrificing some current sources of profit 
streams – this may be difficult due to profit-seeking and ingrained managerial cognitive frames, 
especially when the previous and the new business models serve the same customers (Velu & Stiles, 
2013). In addition, while positive change can be brought by some tensions (Autio, 2005), others might 
jeopardize innovation efforts and relationship-specific investments (Duarte & Davies, 2003), create 
instability in business relationships (Das & Teng, 2000), and hinder mutual value creation (Tóth et al., 
2018). With co-existing product and service orientations during digital servitization, paradoxical 
tensions may arise both internally and externally at a network level. For example, they may stem from 
the difficulties associated with ambivalence across strategic and operational levels of the firm (Lenka 
et al. 2018), as well as from managing the co-existence of different roles and models—such as when 
system suppliers simultaneously become performance providers (Kowalkowski et al., 2015). While the 
servitization literature has evolved significantly in recent years, a systematic review by Raddats and 
colleagues (2019) shows that the effects on the manufacturer’s business relationships as a result of 
digitalization and the potential of digitalization in creating new service offerings are fundamental 
aspects that warrant further research.  
 
Against this backdrop, this study seeks to unpack the complexities of digital servitization by examining 
how associated tensions and the underlying strategic paradoxes—positively or negatively—influence 
firms and their networks. By doing so, we seek to understand how digital servitization can enhance 
the service operations of manufacturers and how it influences relationships in the supply network. To 
this end, we examine leading firms in the maritime and aerospace industries, which are guided by 
similar institutional pressures (Barratt & Choi, 2007) and remoteness of operations that makes digital 
innovations highly relevant (Kocak & Caimi, 2005). A paradoxical theory lens is applied in this study 
due to its proven value for gaining insights on the management of contradictory business aims and 
theory development with present pluralistic phenomena (Rindova, 2011). Paradoxes can be tackled 
by tensions such as between stability and adaptability during organisational change (Denis et al., 
2001). Different goals are represented by paradoxical interrelatedness: competing demands incite 
tensions, yet not all tensions reside in paradoxical interrelationships (Iivonen, 2018).  
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We begin by outlining paradox theory and reviewing previous work published in relevant areas. We 
then provide an overview on digital servitization, its strategic relevance and then review literature on 
tensions in supply networks that informs our empirical study. The empirical part of the study then 
describes the methodological approach of multiple case studies and our findings. We then discuss our 
results emphasizing identified tensions and underlying paradoxes. Finally, we present conclusions and 
implications to the research on servitization and the wider domain of service operations. 

 
2.  DIGITAL SERVITIZATION  

Digital servitization can be referred to as the utilization of digital technologies for the transformational 
processes whereby a company shifts from a product‐centric to a service‐centric business model 
(Rapaccini & Gaiardelli, 2015; Sklyar et al., 2019; Vendrell‐Herrero, Bustinza, Parry, & Georgantzis, 
2017). Digitization, which is defined as “the conversion of analog information in any form such as text, 
images, sound or physical attributes to a digital format” (Ng & Wakenshaw, 2017, p. 3), has facilitated 
the servitization of manufacturing for decades (e.g., Anderson & Narus, 1998). However, as Paschou, 
et al. (2018) point out, digital technology alone is insufficient for creating new opportunities for value 
creation and capture. To bring about long‐term competitive advantage through digital servitization, 
firms have to master digitalization, which involve the socio‐technical processes that accompany 
digitization (Lusch & Nambisan, 2015). 

Studies of digital servitization show that it influences existing resource configurations (Story, Raddats, 
Burton, Zolkiewski, & Baines, 2017) and relationships within organizations and networks, and enables 
new ones (e.g., Parida, Oghazi, & Cedergren, 2016). From an intra‐firm perspective, it can enhance 
operational efficiency (Coreynen et al., 2017) and allows for closer integration between (central) back‐
end and (local) front‐end units, and between product and service units; for example, Sklyar et al. 
(2019) find that digital servitization requires increased centralization. From an inter‐firm perspective, 
it enables new forms of customer interaction and closer integration with different actors in the supply 
network (Coreynen et al., 2017; Sklyar et al., 2019). However, such reconfigurations may also create 
new tensions between and within firms, especially if some parties perceive a decreasing importance 
and influence within the organization. Furthermore, manufacturers often struggle to —internally and 
externally— visualize and find support for new digital service initiatives (Perks et al., 2017).  

3.  A PARADOX THEORY APPROACH 

Pressures for balancing change and stability create paradoxical tensions in organizational change 
processes (Lewis, 2000). Research on organizational change benefitted from applying a paradox 
theory approach (e.g. Luscher et al., 2006; Abdallah et al., 2011) because of its ability to study a variety 
of different contradictions, including the change in organizational values and power relations and 
innovation contexts (Andriopoulos & Lewis, 2010). To apply a paradox theory approach in the context 
of digital servitization, we start by defining what we mean by paradox, the social construction of 
paradoxes, the core principles of paradox theory and the benefits of adopting paradox theory lens 
complemented by a review of relevant paradox theory applications from business literature.  

Paradoxes are statements which, despite sound reasoning in isolation, result in conclusions that seem 
logically contradictory or hold some contradictory features (Poole & Van de Ven, 1989). Oppositional 
elements appear distinct, yet also jointly enabling such as the dynamics of coexisting change and 
stability (Farjoun, 2010). Importantly, Lewis (2000) notes that paradoxes are socially constructed. In 
fact, actors’ sensemaking creates them as actual problems that demand further efforts of social 
construction. Paradoxes may be contingent upon environmental factors that inform strategies on how 
actors can manage seemingly contradictory pathways simultaneously in an efficient way – identifying 
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the underlying tensions of this balancing act helps the operationalizability of paradoxes (Smith & 
Lewis, 2011).  
Paradox theory provides a meta-theoretical basis for identifying and analysing organizational 
responses to handle, defy, and transform tensions (Lewis, 2000). Paradox theory has been presented 
as theoretical framing to address contradictory issues that abound with tensions (Smith et al., 2017). 
Contradictory elements simultaneously oppose and support each other (Farjoun, 2010). Schad and 
Bansal (2018) point out that by framing recurring tensions as signs of a paradox – a persistent 
discrepancy between interdependent elements – researchers endeavour to explore the relationship 
between opposing elements.  
 

4. METHODOLOGY 

This study aims to achieve a comprehensive understanding of how, why and what sort of tensions are 
developed through digital servitization. A specific goal is to identify tensions that are relevant to 
paradoxes – tensions through which paradoxes manifest themselves. Therefore, a multiple case study 
approach is being undertaken that allows the in-depth investigation of a phenomenon (Eisenhardt, 
1989) and theory-building (Meredith, 1998) through the formulation of conceptual contributions 
(Siggelkow, 2007). A methodological abductive approach, systematic combining (Dubois & Gadde, 
2002) was applied: the initial theoretical framework of the study was further developed through 
matching the empirical evidence of the study to relevant literature. 

The aerospace and maritime industries were chosen for the empirical investigation because both are 
under similar institutional pressures. They are well-established industries with a few dominant 
players, stable networks with potential technological lock-ins. In these traditional contexts, tensions 
may become more apparent compared to more turbulent industries with different dynamics. Data 
was collected through semi-structured in-depth interviews with senior managers as well as during site 
visits. The data analysis was based on interview transcripts and detailed write-ups about each 
company and network context. The research team used these documents collaboratively to identify 
tensions and paradoxes for each case. For the data coding, we summarised the data by constructing 
overarching themes and identifying patterns across the different interviews and write-ups aligned 
with the coding scheme. 

 
5. RESULTS AND DISCUSSIONS 

Based on the analysis, a framework of tensions and underlying paradoxes relevant to digital 
servitization is presented with contributions to servitization literature and the study of tensions in 
business networks. Some of the identified paradoxes apply to a wider group of servitization practices, 
others appear characteristic to digital servitization initiatives. Some tensions evolve into conflicts and 
others remain latent are either observable through expressed discomfort and dissatisfaction or are 
unobservable. 

Role ambiguity in networks, coopetition, centalisation efforts and whether an actor can access useful 
data appear as characteristic patterns. In the maritime industry, for example, classification societies 
(non-governmental organisations that set maintain technical standards for the construction and 
operation of maritime vessels and offshore structures) have traditionally hold strong positions with a 
“clear role”.  However, with the maritime industry undergoing digital servitization, these organizations 
are radically changing their role in the network. Whereas their role used to be focused on approving 
third-party industrial products and services for the maritime market (e.g. in relation to safety), the 
classification societies have now also launched their own digital products and services and thus started 
to compete with the more established players. This dual role is being perceived as “rather strange” by 
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other maritime industry players and lead to challenges in creating “a constructive discussion”. 
Tensions arose, for example, when classification societies ask service providers about the 
technological characteristics of their digital services in order to approve them, which could potentially 
be used for the development of the societies’ own new digital offerings.  
 
Another type of tension related to roles taps into power questions and authority. While sea captains 
and pilots traditionally had considerable power over vessels / planes under their command, the 
situation has been changing due to digital servitization. For example, digital services that provide 
captains with GPS-based navigational advice are often used to reduce fuel consumption, with “fuel 
being a huge cost” for some customer segments. The same digital services typically allow operations 
centers to control positions. According to our respondents, some digital offerings were initially 
referred to as “Big-Brother-is-Watching-You software”, although “slowly the captains accepted it”. 
Interestingly, there still seems to be a clear divide between more and less experienced captains: the 
former refer to the latter as “monitor watchers” who “do not look outside” and instead follow only 
the advice appearing on computer monitors. Tensions are also present among pilots regarding their 
authority and reward systems. It triggers tensions relevant to digital servitization – and in this specific 
case these are coopetitive tensions – that system suppliers as well as manufacturers offer spare parts 
for aircraft to airlines, yet maintenance, repair and overhaul (MRO) services and control systems are 
delivered by system suppliers to manufacturers. From a manufacturers’ perspective some system 
suppliers therefore may appear both in the roles of suppliers and competitors.  

Role ambiguity (Chowdhury et al., 2016) is characteristic to various business contexts, yet digital 
servitization appears as a new relevant context, for example, through an increased level of 
transparency compared to non-digital service practices, some professions face more intense 
monitoring that affects perceived power. Paradoxical tensions around data access and ownership (i.e. 
if data is generated by one actor but managed by another) appears as a yet unexplored unique 
byproduct of digital servitization for which this study provides an illustrative case. 

Some interviewees indicated problems around that customer firms are often “conservative” in 
“keeping all versions on all fleet the same to avoid compatibility issues", which results in the installed 
systems missing the latest software updates. Despite signing long-term service contracts, until 
recently customer firms in the maritime industry had not been requesting ownership of their data. 
The issue of data ownership is now becoming increasingly important, with the ship operators and 
owners starting to insist that they should own it. Potentially, this situation might slow down the 
technological progress with digital services and even prevent service providers “from doing things that 
are already being done". The same data issue arose in the aerospace industry around which actors, 
when and under what conditions have ownership, access and analytical tools to use data. These 
questions deemed to be especially relevant in new product and service development contexts.  

The case firms exhibited internal tensions while implementing their strategic initiatives on digital 
servitization, with resistance towards the transformation appearing across hierarchical levels. To 
overcome such resistance, managers behind the transformation initiated large-scale measures —
enabled by novel digital tools — to centralize organizational structures. For example, local country-
level units traditionally had exerted considerable power and independence in terms of both strategic 
and operational decision-making, described by one of the respondents as “very much a club of 
cowboys that did what they wanted” where “every managing director had a lot to say about 
conducting business in their country”. With the local units resisting digital servitization initiatives, the 
change managers reduced the units’ power and independence by centralizing the firm’s organizational 
structure. Aided by digital tools such as a support case management system (“ticket management 
system”), centralized units were able to receive access to the information that had been previously 
available only at the local level. Interestingly, the next step of the transformation involved returning 
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some power to the local units in order to enhance customer relationships and improve local presence. 
At the same time, centralized control was maintained through creation of several digital operations 
centers that provided central units with direct access to customers and their vessels. Tensions around 
to what extent underlying organizational structures should be decentralized or centralized for digital 
servitization arose across the maritime and aerospace cases. This informs academic discussions on 
how servitization – in this specific case digital servitization –, should be organized (Turunen & Neely, 
2012). Furthermore, coopetition (e.g. Bengtsson & Kock, 2000) is widely discussed in business 
research, although not yet in the context of digital servitization. This study shows the relevance of 
coopetition for digital servitization.  

6. MANAGERIAL IMPLICATIONS AND LIMITATIONS 
 
When firms manage smart servitization it worth to raise awareness for potential tensions around 
professional identities, technical issues such as system maintenance, software updates, certifications, 
data ownership questions as well as contradictions between underlying centralisation and 
decentralisation processes. If these potentialities are already included as part of the strategic planning 
phase of digital servitization, the minimisation of potential harmful effects appears to be more 
efficient. A limitation is that industry-specific differences may apply – future research should address 
this, for example, by examining as well as comparing paradoxical tensions in retail, ICT and other 
industries. The tensions identified in this study are by no means all-encompassing and we 
acknowledge that may have been further, for example, latent tensions that we were less capable to 
capture during the course of the data collection and analysis. Future research should investigate 
actors’ roles in data-related processes (Zwitter, 2014). There are some overall positive tensions as well 
deriving from the push towards digital innovation of offerings – excitement, curiosity and frustrations 
because of uncertainties and risks appear mixed at times. This confirms that some tension, for 
example, creative tension, may eventually support the innovation process (Autio, 2005). 
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THE ROLE OF DIGITAL CAPABILITIES FOR DIGITAL PRODUCT-SERVICE SYSTEMS DEVELOPMENT 
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ABSTRACT 
 
 
Purpose: The servitization concept has been increasingly influencing the transformation of product firms 
towards more value-added offerings. By means of service infusion, products are being delivered in more 
complex solutions in the shape of product service systems (PSSs). Furthermore, the advent of digital tech-
nologies enabled new PSSs grounded by digital capabilities, i.e. digital PSS. Although the literature has 
already begun to explore some cases of PSS offerings supported by digital technologies, it remains a con-
siderable gap about the role of digital capabilities in new PSS solutions provided by product firms. In this 
context, the purpose of this study is to answer the important question: how digital capabilities support 
different types of PSSs? 
 
Design/Methodology/Approach: Following Cusumano’s et al. (2014) division of PSS offerings according 
to the role of service, i.e. smoothing, adapting and substituting, we conducted four case studies in Brazil-
ian companies representing these types of PSS. These cases were selected because the PSS offerings were 
supported by digital technologies. Through semi-structured interviews, we investigated how digital capa-
bilities supported the PSSs and how they influenced digital PSS development and firms’ strategies.  
 
Findings: Our findings show that the digital capabilities can have different implications in PSS and that 
their importance variates according to the role of services in adding value to the digital PSS offering. Par-
ticularly, product monitoring digital capabilities were highlighted as relevant for all types of PSSs, while 
optimization and autonomy digital capabilities were stated as important only to higher value-added of-
fers. In addition, to develop the digital capabilities in the product firm, it becomes necessary the engage-
ment of suppliers of digital technologies, in a relationship that depends on the technological knowledge 
of the company, the value proposition of the PSS and its orientation. 
  
Originality/Value: By exploring the association between digital capabilities, PSS offerings development 
and its ecosystem, this work contributes to advance in the research of the emerging topic of servitization 
through digital technologies. 
 
KEYWORDS: digital capabilities, product service systems, servitization, product-service solution, digitiza-
tion, collaboration 

1. INTRODUCTION 

Nowadays, there is a tendency of manufacturing firms to offer integrated solutions of products and 
services to their customers, instead of just products (Colen and Lambrecht 2013). This has been done to 
provide more complete value offerings to the clients (Baines et al. 2011; Visnjic Kastalli and Van Looy 
2013). This movement it’s called “servitization” for Vandermerwe and Rada (1988), which results in Prod-
uct Service Systems (PSSs). These systems are defined as a business model in which services are incorpo-
rated to a tangible product, traditionally offered by manufacturing firms, and has the purpose to provide 
the customers a bundle of goods, support services and knowledge that better meet their needs (Baines 
et al. 2017).  
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In the past years, with the cost reduction of sensors and cloud technology, PSS solutions were dissem-
inated through digital technologies, allowing the monitoring, storage and analysis of data (Marilungo et 
al. 2017). The ICT dissemination allowed the development of more advanced service layers, providing 
new connectivity and smart capabilities. These solutions are called “digital service solutions” (DSS), and 
they are delivered through a connected platform with digital transactions of information, software or 
goods, based on the Internet of Things (IoT) concept (Marilungo et al. 2017). The digitization is quickly 
redirecting industries and economies, allowing new PSS that transforms customer-supplier relationships 
and introduce new value propositions (Pagoropoulos et al. 2017). However, this transformation gener-
ates a big impact in the companies’ business models, bringing challenges in many strategic and opera-
tional aspects (Alghisi and Saccani 2015; Adrodegari et al. 2017; Marilungo et al. 2017).  

In this context, authors like Ardolino et al. (2017) and Rymaszewska et al. (2017) indicate that the 
digital technology role in the service business transformation is still poorly researched, suggesting further 
studies that better analyze how digital capabilities support the development of digital PSS. Considering 
this, an important research question appears: How digital technologies are used according the different 
digital PSSs? To answer this question, this paper aims to describe four case studies of digital PSS devel-
opment in Brazilian companies, identifying the digital capabilities that allowed their development. 
Through semi-structured interviews, we collect the feedback of CEOs and managers, which classified the 
digital capabilities in their offerings as little important, important and very important. We complement 
our findings with discussions about the strategies pursued by the companies and how they develop the 
necessary digital capabilities. 

 
2. THEORETICAL BACKGROUND 

Servitization, according to Vandermerwe and Rada (1988), is the value creation of the product by 
means of service addition, resulting in product service systems (PSSs). Through these systems, manufac-
turing firms seek to offer the client a complete bundle of goods, support services, self-services and 
knowledge (Baines et al.  2011; Visnjic and Van Looy 2013). The PSS can be offered in many variations, in 
which several studies aimed for such categorization (Coreynen et al. 2016). In the framework of Cusu-
mano et al. (2014), which identifies different types of PSS offerings according to the manufacturing firms’ 
competitive strategy, services offerings are divided in two main groups: complementary services or sub-
stituting services. Complementary services can be subdivided in: (i) smoothing services, which ease the 
sale or use of the product without altering the product functions; (ii) adaptating services, which are inte-
grated to the product and extend product functions. In substituting services, products are the background 
of the offering, with focus on the service. In order to reach this kind of offering, a radical change of the 
companies` business model becomes necessary, with several inherently challenges in strategical and op-
erational aspects (Alghisi and Saccani 2015).  

One solution found by the companies to support their business model transformation has been the 
application of digital technologies (Coreynen et al. 2016; Pagoropoulos et al. 2017). Digital technologies, 
such as the internet of things (IoT) concept, cloud computing, big data and predictive analytics, can con-
nect people, systems, companies, products and services within the digitization concept (Coreynen et al. 
2016; Tao et al. 2018). Through its capacity to capture and share data, IoT can be integrated in any service 
transformation strategy, including the support in new ways of payment through the identification, track-
ing and time registration of product usage (Ardolino et al. 2017). If the offering is performance-oriented, 
IoT can be combined with cloud computing and predictive analytics to collect field data and make predic-
tions about product failure and customer behavior, as in such case the company needs to monitor its 
service to reach the desired performance. Therefore, these technologies can enhance the management 
of operations with the provision of digital service solutions (Marilungo et al., 2017), overcoming some 
challenges of the service transformation in PSS (Coreynen et al. 2016).   
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In such context, digital PSS are developed, in which digital services and physical products become more 
integrated, resulting in more advanced offerings (Coreynen et al. 2016; Rymaszewska et al. 2017). This 
type of PSS can increase the value perceived by the customers, reduce entry market barriers and optimize 
operations, but demands new capabilities that can be a challenge for manufacturing firms (Coreynen et 
al. 2016). So far, literature describes digital PSS with capabilities that are able to: (a) identify the product 
and the user; (b) monitor product/process status and condition; (c) to situate where the product is 
through geolocation; (d) control and personalize the product functions; (e) make product behavior pre-
dictions through predictive analysis;  (f) optimize the product/process performance; and (g) develop au-
tonomous products (Ardolino et al. 2017; Marilungo et al. 2017; Porter and Heppelmann 2014; Ry-
maszewska et al. 2017). These digital capabilities enable digital PSS with more advanced service layers, 
such as the case of Canon, which developed a cloud platform that connects machines and monitors its 
status, ink level, and failure events, improving its maintenance service with no need of on-site technical 
visits (Ardolino et al. 2017). The case of Canon and other case studies described by Ardolino et al. (2017) 
and Coreynen et al. (2016) evidence how digitization enables different servitization strategies, according 
to the operational strategies of the companies. However, more case studies must be conducted to un-
derstand how digital PSSs can benefit from the plethora of applications of digital technologies. 

 
3. METHOD 

We conducted an empirical research in order to understand how digital technologies are used accord-
ing to the different types of digital PSS solutions. For this, our research is based on qualitative data anal-
ysis of case studies, conducted in large multinational companies located in Brazil.  

 
3.1. Selection and sample characteristics 

The case studies were selected by means of theoretical sampling, as they provide a clear comprehen-
sion of the studied phenomenon. We selected four manufacturing firms that offer digital PSS solutions 
through digital technologies. The information about each firm is shown in Table 1.  

 
Table 1: Sample characteristics 

Company Description Interviewee Years in the 
company 

Case A Energy, automation and medical equipment multi-
national company 

Business developer 5 

Case B Dental/medical equipment multinational company CEO in Latin America unit 12 

Case C Multinational company in the segment of elevators Services project manager 5 

Case D Building and residential automation company CEO 34 
 
3.2. Method for data collection and analysis 

We investigated the feedback from managers and CEOs about the digital PSS developed in their com-
panies. This data was collected through semi-structured interviews, with an average duration of 45 
minutes. All interviews were recorded and subsequently transcribed. In addition, notes were taken by 
the researchers during the interviews and other information was collected and triangulated from the 
companies` websites. The interviews were conducted in two steps: first, the understanding of which 
products and services a given company offers and the identification of its customers. Secondly, the un-
derstanding of how the services were provided with the products through digital capabilities and how 
these were obtained.  
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4. RESULTS 

In this section, we described the four case studies according to the conducted interviews. In each case 
study we address the reason for the digital PSS development, how digital capabilities enabled such de-
velopment and which technologies were necessary.  

 
4.1. Case A 

The Company A was a traditional developer and manufacturer of technologies for electric energy gen-
eration, industrial and building automation, medical equipment, railway vehicles, water treatment plant 
systems and more. The company started to offer different services, such as maintenance, extended war-
ranty, energy consultancy and complete solutions of energy as engineering studies, field services, equip-
ment upgrade and projects for efficiency and sustainability. Our case study is focused in the plant man-
agement offering, which can be considered a substituting PSS. Regarding the digital technologies level of 
the offering, the interviewee mentions the high technological level of the company, which since 2009 has 
been acquiring companies specialized in digital solutions and also in Industry 4.0 concepts. In 2017, the 
company launched its cloud platform in MindSphere, in order to connect all its products and collect 
equipment data. The data is then used to redesign products or displayed to the customer. This platform 
supported some PSS solutions offered by the company, as the energy service pack. With the Transition 
Minimized Differential Signaling (TMDS) and smart monitor system for remote monitoring, this pack is 
capable to diagnose and make predictions about the energy consumption. Furthermore, these technolo-
gies can collect real time data of the products that supports maintenance services. With the real time 
information, the service sector of the company monitors the equipment and, when a failure is detected 
or predicted, the company schedules the necessary correction with its customer. Information about the 
product user and location is important to make comparisons among different products offered and the 
behavior of the same product in different conditions. To develop such capabilities, even with high invest-
ments in its R&D department for a technological upgrade, the company had to acquire technology sup-
pliers and to make partnerships with startups and other companies, e.g. SAP for the cloud platform. 

 
4.2. Case B 

The second case study is a global leader company in dental equipment and diagnoses systems. The 
company, with headquarters and research and development sector in Germany, attempted to enter the 
Brazilian market, but faced some barriers once the customer needs in Brazil were different than the other 
markets supplied by the company. Unlike in Germany, orthodontists in Brazil usually use printed dental 
radiographies developed by chemical products. This culture is sustained by requirements of the public 
health care system in the country. Once the German digital dental scanner makes a digital radiography 
of the patients, a simpler process but with no development of a printed radiography, the company had 
to make an adaptation through a software that generates a physical copy of the digital radiography, even 
allowing the printing of several images in the same radiography. They started to offer a sale contract of 
the software along with the digital scanner. The software has no cost for the orthodontists in the first 
year of usage, period of the warranty of the equipment. In the subsequent years of utilization, the com-
pany charges for the usage of the software, possibly with remote monitoring and the development of 
fault diagnosis reports of the equipment, according to the contract chose by the orthodontists. This PSS 
solution can be classified as Adapting Services, once it expands the product functions. Furthermore, the 
company also uses the TeamViewer software for technical support, which enables the remote training 
for installation of the digital dental scanner and its usage instructions. With this software, the company 
significantly reduced costs by cutting off on-site trainings.  

According to the interviewee, the most relevant digital capabilities to develop the solution were the 
product and user identification, product performance monitoring, remote connectivity and control. The 
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software was developed by a partnership between the company and a supplier, once the Brazilian market 
had a specific need. The support service of the software to the orthodontists was offered only by Com-
pany B, except for a few software failures in which the supplier provides assistance through remote ac-
cess. Once the company participated in the software development, there is little interaction with the 
supplier.  

 
4.3. Case C 

The third case study is one of the world leaders’ multinational company in the elevators segment. 
Originally a manufacturer of equipment and components, the company added services to their offerings, 
which currently represents its biggest profit source (92%), especially the lift maintenance services of their 
own products or from other manufacturers. This service consists of monthly basis preventive inspections 
and corrective maintenance when failures occur, being considered as smoothing service once it doesn’t 
change the product functions. The company profits from the service provision and its outcome: the sale 
of new components that replace the damaged ones. However, they were having problems with the ser-
vice quality due to the low performance of some maintenance technicians. To optimize its efficiency, the 
company acquired smart glass technology to improve the maintenance technicians’ performance. The 
smart glasses are used as a video streaming tool via web platform, in which the technicians receive re-
mote assistance from a specialist to guide their activities, simultaneously improving their training. Fur-
thermore, the company also benefits from its telemetry sector responsible for the elevators sensing, 
which supports the fault analysis of the modern elevators, giving information to the technician about 
what procedures he must do in the preventive maintenance. In this PSS offering, the interviewee identi-
fied the most important capabilities: user identification, remote connectivity and control, data collection 
and analysis, optimization and autonomy. The web platform used was developed inside the company, 
whereas the smart glass technology was acquired by a supplier.  

 
4.4. Case D 

This study was conducted in a building and residential automation company. Traditionally, the com-
pany supplies only hardware products (over three million products per year) for big retainers, with little 
contact to the end customer. Now, the company is launching a residential automation line with smart 
and connected products, in which the customer can control some functions by distance, outside its resi-
dence. This offering is comprehended in a worldwide project to develop smart home products based on 
Bluetooth and a standard IoT protocol, in association with companies like Google, Apple, Samsung and 
others. The aim is to start to offer services to the end customer, which according to the director is a highly 
competitive capability to the company that still have no service oriented culture. Therefore, the company 
aims to provide smoothing services as automation projects in modules of easy installation for air condi-
tioning, TV, curtains, lighting and stereo, all controlled by the customer through a smartphone app, which 
is also a channel for technical support and marketing, promoting other automations packs. This way, the 
customer can gradually complement its home automation by acquiring each module at a time. This is a 
first step to start to provide information services about customer behavior, for smart energy for example. 
According to the interviewee, the app was externally developed and the essential digital capabilities to 
enable this project were the product monitoring, predictive analysis, data collection and analysis and 
product optimization. Other capabilities, such as user and product identification and product autonomy 
were considered as important to the project.  

All case studies consists in originally product firms, but with different service orientation. In Table 2 we 
show the strategy pursued by the companies and the digital capabilities considered as little important, 
important and very important to each service offering in the digital PSS.  
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5. DISCUSSIONS 
This research shows the variety of digital technologies applications according to different types of PSS. 

In sum, sensors ground the digitization to all companies as it enables the product identification and mon-
itoring capabilities, considered as very important in all cases. As corroborated by Kowalkowski et al. 
(2013) and Coreynen et al. (2016), it’s fundamental to monitor the parameters that ground the results of 
the PSS solutions. For instance, in pay-per-use contracts the monitoring capability is essential to monetize 
the product usage and maximize the company profits (Ardolino et al. 2017), which can also benefit from 
user identification, other capability considered as important in most of our case studies. In line with Ar-
dolino et al. (2017), user identification allows the personalization and optimization of the offering, by 
properly charging each user for the products usage. Furthermore, remote connectivity and control was 
also considered very important in three cases, for its capability to remotely manage maintenance con-
tracts and, in the substituting PSS solution, to make real-time actions in the product in cases of malfunc-
tions that can prejudice the agreed performance (Kowalkowski et al. 2013; Rymaszewska et al. 2017). 
Only Company D considered the latter two capabilities with little importance, once its offering provides 
standardized automation modules. In other words, the customers only purchase the desired systems, 
with no payment dependency of how much they use each system. Although Company D aims to provide 
performance solutions with customer behavior information in the future, the current offering has no 
connectivity to the objects within customers’ residence, in order to avoid their perception of privacy in-
vasion. This perception is seen as a barrier for the use of digital technologies to improve customer rela-
tionship, according to the CEO of Company D. Another problem the company is facing towards servitiza-
tion is how to manage new PSS offerings to the end customers without hampering the relationship with 
their direct customers, the retailers that sells products to the end customers.    

The companies with complementary services considered geolocation with little importance, once this 
capability doesn’t promote higher value to their offerings. Porter and Heppelmann (2014), and Ardolino 
et al. (2017) show geolocation as a capability that can increase the value offering, but doesn’t consider it 
very important, being only essential for some types of services such as car sharing services. For the com-
pany with substituting service, Case A, this capability was considered important once the plant location 
can have an impact on the PSS performance, being a factor to its configuration. 

In the case of technical support services, the optimization and autonomy capabilities were considered 
with little importance. Once the technologies that allow these capabilities are very expensive and still in 
its early stages in Brazil, the customers in this market doesn’t properly perceived its value, according to 
the interviewees. However, for the other types of PSS, these capabilities are considered important or 
very important. In line with Ardolino et al. (2017), they support PSS focused in performance, also evi-
denced in the Case A with the substituting services. Optimization is usually applied with predictive anal-
ysis (Ardolino et al. 2017; Rymaszewska et al. 2017), which represents a disparity of our findings with the 
literature, once Company C considers the latter as little important. This can be explained once a consid-
erable percentage of the elevators maintained by Company C are old and without updated systems that 
collects data, which is necessary for predictive analytics. This led the company to invest in smart glasses 
to improve the field services case by case, supporting each maintenance technicians’ performance.   

Regarding the digital capabilities, all product-oriented companies in our sample usually develop the 
technologies internally but with the engagement of a supplier, even though in a small representation in 
the offering due to the size and technological level of the manufacturing companies. Most of our inter-
viewees mentioned that when the company has a significant understanding of the technology, the inter-
action with supplier decreases. This fact is corroborated with the product development literature, which 
shows a higher intensity of the interaction with suppliers in the first steps of product development, with 
a significant decrease in the product launching steps (Durmuşoğlu and Barczak 2011). Furthermore, in 
the case study with higher value in the service offering, Case A, the company felt the need to acquire 
other companies in order to maintain the capabilities internally, indicating the importance of the digital 
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capabilities for higher-value digital PSS offerings. The acquisition of another firm has been one strategy 
pursued by some companies in order to develop the necessary capabilities for PSS (Xing et al. 2017). Our 
results may indicate an increased complexity in suppliers’ engagement for higher-value digital PSS devel-
opment, although further studies must be conducted to evidence this affirmation.  

 
6. CONCLUSIONS 
6.1. General findings 

The adoption of digital technologies can fundamentally facilitate the provision of many services related 
to a product. In such context, we found specific implications regarding the relevant digital capabilities of 
the companies to each PSS offered. The product monitoring capability was relevant to all case studies of 
the research. On the other hand, the user identification and remote connectivity and control were not 
considered important to the PSS with product orientation and with little interaction with the customer. 
The geolocation capability was important to the substituting services offering, where the location also 
affects how the company bill its customers, according to the product usage and its performance. 

According to our findings, companies usually develop the technologies internally or buy from the sup-
plier. However, there are factors as the lack of resources to develop specific projects or the need of ad-
aptation to international protocols that motivate companies to make new partnerships. Therefore, this 
study provides empirical data which complements the servitization literature, with insights about the 
engagement of suppliers of digital technologies. Once few studies approach the digital technologies con-
tribution to PSS offerings, and all of the existent literature has the focus of internal solutions developed 
by the companies, not considering supplier-customer engagement.  

 
6.2. Limitations and future researches 

The main limitation of this study is the reduced number of case studies and interviewees. Therefore, 
we recommend for future researches to increase the sample in order to make comparisons between the 
perceived importance of the digital capabilities the companies have and the ones they need to obtain, 
especially with the collaboration of suppliers. This is important to understand how the essential digital 
capabilities could be developed with the engagement of partners, likewise the possible arrangements of 
collaborations, in order to successfully develop a digital PSS. Lastly, considering that most studies has a 
qualitative approach, it would also be interesting to develop quantitative studies, in order to statistically 
investigate the relationship between digital capabilities and the collaboration in the performances of the 
companies.  
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THE ROLE OF CUSTOMER RELATED FACTORS FOR SERVITIZATION SUCCESS – A TWO-STEP QCA 
 

 
Eva Lexutt 

 
 

ABSTRACT  
Purpose: The purpose of this study is to examine the interplay between provider- and customer-related 
servitization success factors from a configurational perspective, hypothesizing that different 
configurations of customer characteristics, the type of service offering, and specific investments of the 
provider lead to servitization success. 
Design/Methodology/Approach: A two-step fuzzy-set Qualitative Comparative Analysis (QCA) is 
applied, in order to deal with the complex causalities that characterize servitization success. Data from 
143 German manufacturers are analysed, collected through an online survey in December 2017.  
Findings: The customer’s understanding of the provider’s business and the customer’s willingness to 
share information with the provider are necessary for servitization success. Three sufficient 
configurations are identified, indicating that different combinations of remote conditions – “customer 
information sharing” and “customer understanding of provider’s business” – and proximate conditions – 
“offering SSP”, “offering SSC”, and “specific investments” – consistently lead to servitization success. 
Originality/Value: This study contributes to servitization research by examining the role of customer-
related success factors for servitization success. It identifies different combinations of success factors 
depending on the kind of service offering, therefore facilitating better management decisions. 
Methodologically, it is the first application of two-step QCA in a servitization context. 
 

 
KEYWORDS: Servitization, Two-Step QCA, customer integration. 

 
1.  INTRODUCTION  
As a shift from being predominantly a product provider to becoming a service- or solution-provider, one 
major challenge of servitization is the integrative nature of the service offering. Service provision entails 
customer integration at different levels of the service development, production and delivery processes 
(Fliess & Kleinaltenkamp, 2004). This means that the customer has to be willing and able to participate 
in these processes (Grönroos & Helle, 2010). While servitization research recognizes the importance of 
the customer’s co-evolution with the supplier for successful servitization (Matthyssens et al., 2009), the 
majority of research focuses on provider related success factors (Fliess & Lexutt, 2019). Research 
focusing specifically on customer-related success factors remains scarce and is predominantly case-
study based, leading to complex and sometimes even conflictory results (Fliess & Lexutt, 2019). 
Consequently, there is a need for more quantitative research to draw a sharper picture of the 
contribution of customer-related factors to servitization success. The present study addresses this need 
by examining the interplay between provider- and customer-related servitization success factors from a 
configurational perspective.  
Organizational success in general, and servitization success in particular, is a causally complex 
phenomenon which is understood best from a configurational perspective (Fiss, 2011; Lexutt & Fliess, 
2018). Present quantitative research, however, almost exclusively adopts net-effects approaches, which 
are not suitable for capturing the different aspects of complex causality. While a few noteworthy studies 
examine servitization configurationally, adopting appropriate set-theoretic methodology (e.g. Rönnberg 
Sjödin et al., 2016; Böhm et al., 2017; Forkmann et al., 2017), no previous study examines the conditions 
or the outcome analysed in this study. This research therefore contributes both conceptually and 
methodologically to a more fine-grained understanding of the interplay between customer- and 
provider-related servitization success factors.  
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The following section provides a literature review on the customer characteristics that have been found 
to impact on servitization success. Section 3 introduces the adopted methodology two-step QCA. Then, 
the results are presented and discussed. The paper concludes with suggestions for management and 
future research.  

 
2.  CUSTOMER-RELATED FACTORS AND SERVITIZATION SUCCESS  
2.1 Servitization Success 
The outcome examined in this study is servitization success. Previous research often does not clarify 
how servitization success is conceptualized (Fliess & Lexutt, 2019). Studies that do apply a specific 
conceptualization use several different measures to capture success (Fliess & Lexutt, 2019). The most 
straightforward objective of servitization is to achieve higher returns by offering services that are 
profitable (Oliva et al. 2012). Sometimes the objective of offering services, however, is not to generate 
direct service profitability, but to strengthen the product-related business (Salonen & Jaakkola, 2015). 
Therefore it is important to also consider the more indirect performance implications of services when 
talking about servitization success. Consequently, in this study, servitization is considered successful if it 
has a positive, direct impact on the financial performance of the service business, meaning that the 
offered services are profitable (Oliva et al. 2012); as well as a positive, indirect or non-financial, impact 
on the performance of the firm, meaning that the offered services have a positive effect in terms of 
gaining and retaining customers and contributions to the product business (Raddats et al., 2015). In set-
theoretic terms, this means that both financial and non-financial success have to be present for a firm to 
be considered to have achieved overall servitization success.  
 
2.2 Customer-Related Factors as Remote Conditions 
A large number of conditions have been shown to impact on servitization success, most of them related 
to the provider organization (Fliess & Lexutt, 2019). Even though customer-related factors have been 
argued to be critical for servitization (Tuli et al., 2007) they have received comparatively little attention. 
This section introduces the customer-related servitization success factors that are identified in the 
literature and analysed in this study.  
Customer demand for services and bundled offerings is the basic precondition for any servitization 
(Kowalkowski et al., 2011). In this context, the complexity of customer needs has received some 
attention as a driver of the provider’s decision to servitize (Fischer et al., 2010). Customers increasingly 
differ on how they want to satisfy their needs and how they define their core competencies, leading to a 
rising need for service outsourcing (Fischer et al. 2010). Complex customer needs therefore drive the 
demand for services and are thus also causally related to performance (Gebauer et al., 2011). 
Specifically, complexity of customer needs has been shown to lead to higher customer centricity, 
innovativeness and service differentiation in the provider organizations, which in turn are related to 
business performance (Gebauer et al., 2011).  
One basic problem that manufacturers often face is customers expecting certain services for free 
(Anderson et al., 2009). Customer willingness to pay for services is therefore another precondition for 
manufacturers being able to generate additional revenue through services (Eggert et al., 2014). 
Particularly when it comes to complex, process-related services which generate high costs for the 
provider (Benedettini et al., 2017), customers have to be willing to pay a premium price for them 
(Helander & Möller, 2008).  
One of the most disruptive changes that comes with the transition from product- to service provider is 
the integrative nature of the service offering (Matthyssens & Vandenbempt, 2010). In order to 
successfully offer services, the customer has to be integrated at different levels of the service 
development, production and delivery processes (Fliess & Kleinaltenkamp, 2004). In other words, the 
customer has to be willing to share information with the provider (Tuli et al., 2007; Forkmann et al., 
2017). Due to the co-creation of services, customers need to communicate their needs and 
requirements to the supplier to initiate service creation and deployment (Forkmann et al., 2017). This 
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might also entail sensitive information (Grönroos & Helle, 2010). Particularly when it comes to extensive 
and complex service offerings, the customer has to provide the supplier with in-depth information and 
counselling regarding the political landscape and operations in the organization (Tuli et al., 2007).  
Furthermore, the customer has to be willing to adapt to the offered service and co-evolve together with 
the supplier (Grönross & Helle, 2010; Tuli et al., 2007). This involves the willingness to adjust and align 
activities, processes, resources, and competencies with those of the provider (Grönroos & Helle, 2010; 
Helander & Möller, 2008; Matthyssens et al., 2009). In order for the customer to be able to share the 
appropriate information and adapt the required processes, there has to be a certain degree of 
understanding of the provider’s business logic as well (Grönroos & Helle, 2010). This willingness to adapt 
to the supplier becomes particularly critical as the service offering becomes more solution- and process-
oriented (Grönross & Helle, 2010).  
Consequently, the effectiveness and value of a service offering and the potential of the supplier to be 
successful with servitization depends to a large extent on the willingness and ability of the customer to 
share information and adapt (Grönross & Helle, 2010; Tuli et al., 2007). At the same time, the provider 
also adapts his processes and practices to those of the customer (Grönroos & Helle, 2010). This means 
that the provider makes specific investments which increases his dependence on a specific customer 
(Grönroos & Helle, 2010). This renders servitizing providers particularly vulnerable to opportunism from 
their customers (Worms et al., 2017). Opportunistic behaviour seeks to exploit information asymmetries 
to the benefit of the one party over the other (Williamson, 1996). Consequently, for a provider to be 
successful with servitization, not only the cooperation of the customer is required, but also the absence 
of opportunistic behaviour.  
While the provider can make certain efforts to foster customers’ willingness and ability for integration 
and avoid opportunism (Fliess, 1996), ultimately the customer-related factors are outside of providers’ 
direct managerial control. In the context of this study, they are therefore considered remote conditions 
which form the preconditions for the provider-related conditions to lead to servitization success 
(Schneider, 2018).  
 
2.3 Provider-Related Factors as Proximate Conditions  
While a large number of provider-related factors is identified in the literature, the previous discussion 
showed that two aspects are particularly interrelated with the customer-related factors while at the 
same time impacting on success. These are 1)the type of service offering and 2)specific investments the 
provider makes in a particular customer relationship.  
Offering mostly services supporting the product (SSP), which “…ensure the proper functioning of the 
product and/or facilitate the client's access to the product” (Mathieu 2001, p. 40), as opposed to mostly 
services supporting the client (SSC), which aim at supporting different processes, actions and strategies 
of the customer (Mathieu 2001), or a combination of both, has strategic implications for the 
organization (Mathieu 2001), for customer integration (Salonen & Jaakkola, 2015) and different effects 
on performance (Wang, et al., 2018). Specifically, while also for relatively simple SSP a certain minimum 
of customer willingness for integration has to be present, the more complex and individualized the 
service becomes, the more critical customer willingness for integration becomes (Tuli et al., 2007).  
From a transaction-costs economics perspective, the adaptations the provider makes to his processes 
and practices to facilitate mutual value creation together with a specific customer constitute specific 
investments. These investments lose their value if the relationship they are made for is broken up 
(Williamson, 1996). Particularly in the case of SSC and solutions, a high degree of specific investments is 
required (Worm et al., 2017). Furthermore, offering process-related services often entails taking over 
responsibility for customer’s processes, which comes with a transfer of risks from the customer to the 
provider (Worm et al., 2017). This increases uncertainty and exposes the provider to opportunism and 
increased costs and risks (Worm et al., 2017). Consequently, while unavoidable in the solutions business, 
specific investments and risk transfer can lead to reduced firm profitability and therefore negatively 
impact on servitization success (Worm et al., 2017).  
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3.  METHODOLOGY 
3.1 Capturing Complex Causality with Two-Step QCA 
Organizational success in general, and servitization success in particular, are causally complex 
phenomena which are understood best from a configurational perspective (Fiss, 2011; Lexutt & Fliess, 
2018). Causal complexity means that the effects of the conditions on the outcome are 1)equifinal, i.e. 
there is more than one way to combine the causal conditions to achieve the outcome; 2)conjunctural, 
i.e. a causal condition might have different effects on the outcome, depending on how it is combined 
with other conditions; and 3)asymmetric, meaning that different combinations of conditions lead to the 
presence and to the absence of the outcome (Schneider & Wagemann, 2012). The complex and 
interconnected nature of the discussed conditions clearly indicates the presence of complex causal 
relationships when it comes to servitization success (Lexutt & Fliess, 2018).  
Current quantitative research almost exclusively adopts net-effects approaches, which are not suitable 
for capturing the different aspects of complex causality (Mahoney & Goertz, 2006; Woodside, 2015). 
Several researchers have therefore argued for the adoption of set theoretic methods in configuration 
research (e.g. Fiss 2011; Woodside, 2015). Following these recommendations, the present study 
employs fuzzy-set qualitative comparative analysis (fsQCA). QCA is a case-bases method that uses 
Boolean algebra and the rules of logical minimisation to identify configurations of conditions that are 
necessary or sufficient for the occurrence of an outcome (Schneider & Wagemann 2012). Being a set 
theoretic method, QCA expresses the investigated relationships in terms of cases’ memberships in the 
different sets, i.e. the examined conditions (Ragin, 2008). Since the examined conditions are not 
dichotomous, fuzzy sets are used, which allow partial membership scores (Ragin 2008). 
As discussed in the previous section, two categories of conditions are examined in the present study: 
customer-related and provider-related conditions. In relation to the unit of analysis, which is the 
provider organization, the customer-related conditions are causally more distant, as they are not under 
the direct influence of the provider, in contrast to the provider-related conditions, which are subject to 
conscious manipulation by management and are thus causally closer to the outcome (Thomann & 
Manatschal, 2016; Schneider, 2018). In other words, the remote, customer-related conditions provide 
the context within which the more proximate, provider-related conditions unfold their effect on the 
outcome (Thomann & Manatschal, 2016). In order to explicitly model the interplay between remote and 
proximate conditions and their effect on servitization success, two-step QCA is applied in the present 
study. In the first step, only the remote, customer-related conditions are analysed in an analysis of 
necessity (Schneider, 2018). Remote conditions that are identified as necessary for the occurrence of 
the outcome constitute the context in which the outcome is made possible (Schneider, 2018). 
In the second step, the necessary remote conditions are combined with the proximate, provider related 
conditions in an analysis of sufficiency (Schneider,2018). One of the aims of two-step QCA is to reduce 
the number of conditions included in the analysis of sufficiency in the second step (Schneider, 2018). 
Without the first step, 9 conditions would have been included in the present analysis, leading to 29 (512) 
possible combinations of them constituting the basis of the logical minimization (Schneider & 
Wagemann, 2012). This would dramatically increase the problem of limited diversity, making the 
interpretation of the results based on 143 cases difficult, if not implausible (Schneider & Wagemann, 
2012; Schneider, 2018). Consequently, only the two necessary remote conditions are included in the 
second step (Schneider, 2018). The results are presented and discussed in section 4.  
 
3.2. Sample, Operationalisations and Calibration 
An online survey of the German manufacturing sector was conducted in December 2017. The survey 
addressed CEOs and higher management with extensive knowledge about the service business and 
financial performance of the firm. 143 cases of companies belonging to the manufacturing sector and 
undergoing servitization were selected for the analysis. The industries mechanical engineering (28.7 %), 
electrical engineering (43.4 %), automotive(20.3 %), and chemical production (7.7 %) are represented.  
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The conditions are operationalized as follows: complexity of customer needs is measured by a 3-item 
construct adapted from Gebauer et al. (2011). Single items are used to capture customers’ willingness to 
pay (Helander & Möller, 2008), to share information (Tuli et al., 2007), to adapt business processes (Tuli 
et al., 2007) and customers’ understanding of the provider’s business (Helander & Möller, 2008). 
Customer opportunism and providers’ specific investments are captured each by a 3-item scale adapted 
from Palmatier et al. (2007). Offering of SSP and SSC is measured as the number of actively offered 
services in each category (Antioco et al. 2008). Finally, the construct servitization success contains two 
items regarding service profitability adapted from Oliva et al. (2012) and 4 items regarding non-financial 
service performance, based on Raddats et al. (2015).  
In order to transform the data into fuzzy set membership scores direct calibration is applied (Ragin 
2008). For direct calibration, three thresholds need to be established by the researcher: the threshold 
for full membership (1), the threshold for full non-membership (0), and the point of maximum 
ambiguity, where membership is 0,5 (Ragin 2008). All items except SSP and SSC were expressed in a 5-
point Likert scale. The end points of the Likert scale are used as thresholds for full membership (5 on the 
Likert scale) and full non-membership (1 on the Likert scale). As crossover point a 3.9 was chosen, 
meaning that cases that agree or fully agree (4 or 5 on the Likert scale) are considered to be more in the 
set than out, while cases that neither agree nor disagree, disagree or fully disagree (3,2, or 1 on the 
Likert scale) are considered to be more out of the set. To calibrate the set memberships for SSP and SSC, 
information from Eggert et al. (2011) and Eggert et al. (2014) regarding the average number of SSP and 
SSC offered by German manufacturing companies in comparison with the data at hand was utilized. For 
a case to be considered more in the set of “high offering of SPP” (or SSC, respectively), than out, it will 
have to actively offer an above average number of services in each category (Antioco et al. 2008). For 
SSP, the point of maximum ambiguity thus was set at 2.9 and for SSC at 1.9. Full non-membership was 
set at 0 services offered in the respective category, while full membership at all services offered (12 for 
SSP and 9 for SSC). 
 
4.  RESULTS AND DISCUSSION 
The Set Methods (Medzihorsky et al., 2016) and QCA packages (Dusa, 2007) in R 3.32 (R Core Team, 
2016) are used for the analyses. Following the two-step QCA approach by Schneider (2018), an analysis 
of necessity including the aforementioned customer-related conditions is conducted in the first step. As 
presented in Table 1, customers’ willingness to share information and customers’ understanding of the 
provider’s business logic pass the consistency threshold of .9 for necessary conditions (Schneider & 
Wagemann, 2012). As Coverage and Relevance of Necessity (RoN) are also satisfactory (Schneider & 
Wagemann, 2012), willingness to share information and understanding of the provider’s business logic 
are identified as necessary remote conditions for servitization success.  
This finding provides empirical, quantitative evidence for the particular importance of customers’ 
information sharing and understanding of the provider’s business for servitization success. Their status 
as necessary conditions means that in their absence, servitization success is consistently not achieved in 
the examined case companies. This is true regardless of the type of service offering, refining our 
knowledge regarding the importance of customer integration for SSC as well as SSP.  
 

Table 1: Results of the analysis of necessity for customer-related conditions 
 

Condition Consistency Coverage RoN 
Complexity of Customer Needs (CCN) .804 .792 .821 
Willingess to Pay (WP) .858 .733 .721 
Willingess to Share Information (IS) .911 .723 .673 
Willingess to Adapt Processes (CAD) .859 .709 .686 
Understanding of Provider’s Business Logic (CUND) .926 .683 .592 
Opportunism (OP) .736 .767 .820 
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Absence of Complexity of Customer Needs (ccn) .627 .650 .751 
Absence of Willingess to Pay (wp) .500 .620 .792 
Absence of Willingess to Share Information (is) .468 .651 .834 
Absence of Willingess to Adapt Processes (cad) .502 .655 .821 
Absence of Understanding of Provider’s Business Logic (cund) .414 .663 .866 
Absence of Opportunism (op) .653 .641 .724 

 
Without customers’ input regarding their needs, requirements, specifications or usage for a particular 
service, successful service creation and deployment is unlikely. This basically confirms the known fact 
that customer integration is a requirement in the service industry (Moeller, 2008) and consequently also 
for successful servitization. The findings further indicate that, customers do not only have to share 
information regarding their own needs and their own organization, but they also have to have a basic 
understanding of the provider’s business logic. Customers familiar with the provider’s business have 
more realistic expectations of the offering and know better what kind of information and co-creation 
effort is required from them (Grönroos & Helle, 2010). Furthermore, the aforementioned co-evolution 
of suppliers’ and customers’ activities, processes and practices that comes with servitization 
(Matthyssens et al., 2009) renders the customer’s understanding of the provider’s business a necessity 
(Grönroos & Helle, 2010). 
Necessity, however, does not mean that the presence of these two conditions is enough to ensure 
servitization success. It is possible for a case to exhibit the necessary conditions but not the outcome, 
without that contradicting the statement of necessity (Schneider & Wagemann, 2012). This is why 
sufficiency relations are examined in a separate analysis. Table 2 illustrates the results of the analysis of 
sufficiency. The inclusion cut-off is set at consistency .91 and 2 cases, in order to avoid drawing 
conclusions from single cases. The enhanced standard analysis is applied and no logical remainders are 
utilized. Capital letters indicate the presence, small letters the absence of the condition.  

 
Table 2: Results of the analysis of sufficiency for remote and proximate conditions 

 
Solution term Cons PRI CovS CovU 

1) IS*CUND*SPIN .864 .715 .805 .291 
2) IS*CUND*SSP*ssc .890 .661 .441 .020 
3) CUND*SSP*SSC*SPIN .908 .739 .384 .014 

Solution IS*CUND*SPIN + IS*CUND*SSP*ssc + CUND*SSP*SSC*SPIN .849 .694 .839 NA 
 
Three configurations of remote and proximate conditions are identified, indicating that different 
combinations of “customer information sharing” and “customer understanding of provider’s business” 
with the proximate conditions “offering SSP”, “offering SSC”, and “specific investments” consistently 
lead to servitization success in the examined cases. This provides evidence for the equifinal nature of 
servitization success.  
Configuration 1 shows that the combination of the two context conditions with providers’ specific 
investments consistently leads to servitization success, regardless of the type of service offering. The 
comparatively high unique coverage (CovU .291) indicates that this is the most common path taken by 
the examined companies. This emphasizes the importance of specific investments, indicating however 
that only in combination with the customer-related factors these investments also lead to servitization 
success. As specific investments increase the provider’s dependence on the customer, thus increasing 
search, information, contracting and enforcement costs (Williamson, 1996), on their own they are not 
necessarily beneficial for servitization success (Worm et al., 2017). If made in cooperation with a 
customer who is familiar with the provider’s business and willing to provide the required information for 
successful service creation and deployment, they do however consistently lead to servitization success. 
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This is an excellent example of conjunctural causality, further strengthening the argument for a complex 
causality of servitization success.  
Configurations 2 and 3 illustrate that, depending on the type of service offering, different combinations 
of conditions lead to servitization success. Specifically, with an offering focused only on SSP, specific 
investments are not causally relevant for servitization success (configuration 2). While product-oriented 
services still require customer integration, as indicated by the presence of the customer-related remote 
conditions, they tend to be more standardized, thus not requiring a high degree of specific investments. 
In contrast, when both product- and process-oriented services are offered, specific investments are 
causally relevant for servitization success (configuration 3). SSC tend to be more complex and 
customized, thus requiring specific investments from the provider (Worm et al., 2017). Interestingly, SSP 
are also offered in this configuration. As offering SSC and making specific investments is costly and risky 
(Worm et al., 2017; Benedettini et al., 2017), offering SSP offsets these costs and risks (Salonen & 
Jaakkala, 2015), leading to overall servitization success in configuration 3.  
 
5.  CONCLUSIONS AND IMPLICATIONS 
This study contributes to servitization research by explicitly recognizing and providing empirical 
evidence for the critical role of customer-related servitization success factors, which so far have received 
limited attention. It provides an alternative theoretical angle based on transaction costs economics. By 
applying a state-of-the art two-step QCA, which to the best of the author’s knowledge is the first 
application in servitization research, the present research strengthens the argument for the 
configurational and complex causality of servitization success.  
Out of the 9 examined customer-related conditions, only two are identified as necessary conditions and 
thus considered in the subsequent analysis. That does not mean, however, that the other conditions are 
irrelevant. While not a necessary requirement, as the examined cases achieve servitization success also 
in their absence, they might still have an impact on servitization success. More research is needed to 
further explore their role in servitization success. Additionally, the present research uses the providers’ 
perception of their customers’ characteristics. To gain a complete and realistic picture, future research 
should adopt a dyadic approach, also considering the customers’ perspective, which might differ from 
the providers’. Finally, the present study does not report on the absence of the outcome. In line with the 
assumption of asymmetric causality, future research should also examine the absence of servitization 
success.  
The present study also facilitates better management decisions. Servitization should only be attempted 
in cooperation with customers that are willing to share information and have a basic understanding of 
the provider’s business. This is true regardless of the kind of service offering. While not directly under 
the control of management, efforts to enhance both these factors should be made to ensure successful 
servitization. If the service offering is focused product-related services, specific investments are not 
related to success and could be avoided. On the other hand, specific investments in the relationship 
with the customer have to be made if complex, process-oriented services are offered. As these increase 
the vulnerability of the company to costs and risks, they should be complemented by product-oriented 
service offerings.  
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ABSTRACT  
Purpose: Service growth contributes to achieving competitive advantages for industrial companies. 
However, the servitization literature assumes that service growth is internally driven by developing 
service capabilities and extending service offerings. This assumption neglects external growth through 
mergers and acquisitions as an option for growing the service business. To close this research gap, we 
test whether mergers and acquisitions contribute to service growth in industrial companies.  
Design/Methodology/Approach: To study external growth, we deployed a time series and regression 
analysis. We consider the volume of acquisition activities as a key explanatory variable, and distinguish 
between two types of acquisitions: product companies and service providers. De pendent variables are 
the growth rate for service revenue and the growth rate in the share of service revenue. Data were 
obtained from annual reports of 53 European industrial companies over a period of 6 to 10 years. 
Altogether, we analyzed 452 data points on external growth. 
Findings: The hypothesis on the positive relationship between external growth (acquisition of product 
companies and acquisition of service providers) and service performance (growth rate for service 
revenue and share of service revenue) cannot be rejected. Interestingly, the acquisition of product 
companies strengthens service revenue growth rate. The only option to increase the share of service 
revenue in a way that service revenue grows faster that product revenues is the acquisition of service 
providers. Surprisingly, investments in companies for external growth appears to be an antecedent 
for extending the service business. 
Originality/Value: Our study is the first quantitative study on external growth as an option for 
achieving service growth in industrial companies. It opens up the current servitization literature 
towards a discussion on external growth, integrating aspects of mergers and acquisitions as an 
efficient way to develop service capabilities. 

 
 
KEYWORDS: Servitization, External growth, Panel regression analysis, Service growth, Mergers & 
acquisitions 
 
 
1.  INTRODUCTION  
Servitization requires industrial companies to extend their offerings and capabilities for service 
(Coltman and Devinney, 2013; Sousa and da Silveira, 2017; Valtakoski and Witell, 2018) and solution 
provision (Ceci and Masini, 2011; Ceci and Prencipe, 2008; Storbacka, 2011). Until now, research on 
servitization has largely assumed that these capabilities are developed internally to match the service 
transition (Kowalkowski et al., 2015, 2017). However, empirical evidence suggests that this is not the 
only option for service growth; many manufacturers, such as ABB (ABB, 2017) and KONE (KONE, 2017), 
regularly acquire other firms with specific service offerings and capabilities. In other words, evidence 
indicates that in practice many manufacturers use external growth to achieve service growth. Yet, the 
extant literature on servitization is largely silent on the use and role of external growth.  

The purpose of this paper is to study how external growth activities affects the growth of 
manufacturers’ service business. More specifically, we seek to address the research question: How 
does external growth affect the service performance of manufacturing companies? To study this 
research question, we use panel data on 55 European industrial companies over a period of 10 years 
collected from annual reports of these companies. For each company, we track their use of external 
growth, marking both product and service related mergers and acquisitions of companies.  
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Our findings suggest not only that external growth is relatively common for servitizing industrial 
companies, but also that mergers and acquisitions have implications service growth. More specifically, 
we find that acquisitions of product companies and service providers both improve the growth rate of 
service revenue as well as the share of service revenue. These findings suggest external growth as a 
viable path for acquiring the capabilities necessary for servitization and subsequently for growth of 
the service business. While limited in scope, our study is among the first to provide tangible evidence 
of this phenomenon in the servitization literature. The results confirm that external growth plays a 
larger role in servitization than suggested by prior research, prompting the need for further research 
in this area.  

 
2.  PRIOR LITERATURE ON SERVITIZATION AND EXTERNAL GROWTH  
Extant literature on servitization suggests a linear process of servitization (Kowalkowski et al., 2017): 
industrial companies proceed gradually from a largely product-centric business towards an increasing 
role of services (cf. Mathieu, 2001; Oliva and Kallenberg, 2003). Accordingly, research suggests that 
these companies need to develop capabilities for service (Coltman and Devinney, 2013; Sousa and da 
Silveira, 2017; Valtakoski and Witell, 2018) and solution provision (Ceci and Masini, 2011; Ceci and 
Prencipe, 2008; Storbacka, 2011). However, recently authors have started to question how well this 
linear model describes what industrial companies actually do with respect to servitization 
(Kowalkowski et al., 2015). Evidence suggests that companies may not only fail at servitization but also 
deservitize – abandon the service business altogether (Kowalkowski et al., 2017). As a whole, further 
research into the antecedents and consequences of servitization is still required (Baines et al., 2017). 

One particular research area lacking in both theory and empirical evidence is how industrial 
companies actually develop and attain the capabilities necessary for servitization. Until now, 
servitization literature has largely assumed that industrial companies develop these capabilities 
internally in a gradual manner, for example, through the innovation of service offerings or the 
recruitment of employees with service-related skills (cf. Raddats, Burton, and Ashman, 2015; 
Valtakoski and Witell, 2018). However, anecdotal evidence suggests that this is not the only strategy 
for developing the necessary capabilities. Many industrial companies instead seek external growth 
through the acquisition of product companies and service providers that have the capabilities needed 
when developing a specific type of service offering. For example, the current trend of digitalization 
may prompt industrial companies to acquire firms with competences related to information 
technology. Another common type of external growth is to acquire resellers or service partners, 
providing necessary complementary service components and direct access to a specific geographical 
market or customer segment.  

Obviously, the purpose of these external growth actions is to improve the competitive position and 
performance of the industrial company. Based on a multiple case study, Xing et al. (2017) argue that 
service growth through M&A can be achieved through the strategic choices of adding, utilizing and 
reconfiguring. In particular, such servitization-related acquisitions should improve the service 
performance of the acquiring company. As noted above, the literature lacks sufficient theorizing on 
the use and impact of external service growth. For this reason, we will draw on the general literature 
on mergers & acquisitions to develop hypotheses on how external growth (the acquisition of product 
companies and service providers) improves the service performance of the focal industrial company.  

 
3.  RESEARCH ON MERGERS & ACQUISITIONS AND HYPOTHESES 
Research on mergers and acquisitions (M&A) is a well-established field that has studied the 
phenomenon of external growth from multiple theoretical perspectives, including financial (Capron, 
1999), strategic (Ahuja and Katila, 2001) and cultural perspectives (Teerikangas and Very, 2006). As a 
result, the field has been described as fragmented (Haleblian et al., 2009; Larsson and Finkelstein, 
1999). Only recently more integrative theoretization of these activities have begun to emerge in the 
literature (Bauer and Matzler, 2014; Larsson and Finkelstein, 1999). 

Outside the purely financial motivations of eliminating organizational slack and exploiting 
unidentified asset combinations, literature on M&A suggests two main motivations for exploring 
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external growth: 1) improving market position through the acquisition of horizontal and vertical 
competitors; and 2) acquiring other companies to build necessary organizational capabilities for 
intended offerings. Although M&As are typically very complex corporate actions, and often fail 
(Cartwright and Schoenberg, 2006; Christensen et al., 2011), research does suggest that in appropriate 
context and management of the process, they can improve firm performance (Cartwright and 
Schoenberg, 2006). Obviously, this research has explored the antecedents of M&A success . Two 
typical factors contributing to successful M&A include strategic relatedness in terms of markets and 
products (Kim and Finkelstein, 2009) and organizational capabilities (Sears, 2017)  between the 
acquirer and the target company.   

In terms of servitization, external growth in the form of M&A can also take two forms: 1) the 
acquisition of service providers to gain access to customer bases or specific markets, and 2) the 
acquisition of organizational competences necessary to develop advanced offerings. While 
competences may also be related to softer organizational forms such as service provision, they are 
typically related to specific technologies or products. For this reason, we differentiate between two 
types of acquired companies: service and product companies. Service providers draw majority of their 
revenue from services and are focused on the provision of product and customer-focused services. 
They are also located downstream from the focal industrial company in the industry value chain. By 
comparison, product companies generate their revenue directly from products and technologies and 
indirectly from know-how related to these products. They are situated on the same level or upstream 
from the focal company.  

Given our focus on servitization, we are interested in a specific measure of success in external 
growth – service performance. This concept indicates how well the industrial company is doing with 
respect to its service business, and has been used in prior literature (Gebauer and Putz, 2007; Oliva, 
Gebauer, and Brann, 2012). We define this in terms of two financial indicators: growth of service 
revenue, and growth of the revenue share from services.  

To develop our hypothesis, we note that acquisition of service provider more directly translates into 
new customers and business, given that the firm already has a customer base and service contracts. 
Essentially, the acquired company continues its operations largely unaffected by the focal industrial 
company. This should also result in short-term effects given that the acquired capabilities can be 
utilized to service provision of existing offerings. As long as the acquired firm is sufficiently 
complementary, acquisitions of service providers should result in positive service performance (Kim 
and Finkelstein, 2009).  

By contrast, the acquisition of product companies can be seen as having long-term effects 
(Graebner, Eisenhardt, and Roundy, 2010); while the acquired products and competences are likely to 
have a larger impact in the long run, the realization of these benefits will take time as these capabilities 
need to be integrated with the existing capabilities of the focal industrial company (Sears and Hoetker, 
2014). Moreover, to the extent that the target is technological capabilities, the development of new 
products or service based on newly acquired capabilities will take time. While the complexity of the 
acquired company’s technology (Makri, Hitt, and Lane, 2010) and the management of the integration 
affect performance after the acquisition (Schweizer, 2005), the acquisition of product companies 
should improve the breadth of the industrial company’s offering. This should then generate 
opportunities for  further service provision given the increased complexity of the solution offering and 
the need to integrate this offering (cf. Storbacka, 2011). To summarize: 

 
Hypothesis: External growth has a positive relationship with service performance. 

 
 

4. METHODOLOGY 
The typically prolonged, processual nature of M&A activities and delay between the activities and the 
realization of benefits indicates that it is necessary to study the phenomenon longitudinally. For this 
purpose, we needed to put together a panel dataset of acquisitions of industrial companies and their 
subsequent performance. Although M&As are typically publicly announced and data on these 
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activities is readily available, collecting firm-level data on servitization is difficult, as firms do not often 
report product and service revenues separately. Given these considerations, we decided to focus on 
large European industrial companies as the context for our study. These firms have commonly adopted 
servitization as a strategy (Gebauer, Gustafsson, and Witell, 2011), and the authors were readily 
familiar with many of these firms and their business, which facilitated the validation of the relevance 
of the firms for our study. Moreover, as indicated by anecdotal evidence, these firms often employ 
external growth in their servitization. Finally, the annual reports of these companies have been 
previously successfully used to extract data on servitization of the company, which was necessary for 
our research approach.  

To narrow down the group of firms to include in our study, we focused on publicly listed companies 
in Sweden, Germany, Switzerland, Finland, UK and France. This ensures the availability of data as these 
companies are required to report their financials, as well as explain their strategies in annual reports. 
We also required included industrial companies to compete in manufacturing industries (NACE codes 
10-33). To ensure data availability and coverage, we focused on the years 2007-2016. To be included 
in our data frame, a company had to have at least one M&A activity during these years. Based on these 
selection criteria, we ended with a list of 53 companies. 

Data on included companies was extracted by master level students as part of a course assignment. 
Using company financial data, annual reports and news items on mergers and acquisitions, the 
students were given clear instructions on what data to extract and report. Extracted data were 
checked by the authors for validity by comparing randomly selected student-reported data points with 
available sources. No major discrepancies were noted. After discarding incomplete observations, we 
were left with 452 firm-year observations. 
 
4.1 Variables 
Dependent variable: Growth of service revenue. Using data on the yearly service-related revenue, we 
calculated growth of service revenue as the ratio of change in yearly service revenue and service 
revenue in previous year. 

Dependent variable: Growth of share of service revenue. We first calculated the share of revenue 
from services by dividing yearly service revenue with the total revenue of the company. Using these 
ratios, we calculated the growth in the revenue share in similar manner as above.  

Independent variable: Service acquisition. For each M&A activity by the industrial company, we 
recorded the scope of external growth from service acquisitions as the ratio of total value of M&A 
deals targeting service companies to the total revenue of the focal firm. Notably, we also recorded 
divestments by the focal industrial company; these were recorded as negative values of acquisition. 

Independent variable: Product acquisition. Similar to above, the scope of external growth due to 
product company acquisitions was measured as the ratio of the sum of M&A values to total revenue. 

Control variables. Given that the global economic depression starting in 2008 coincided with our 
timeframe, we included yearly dummy variables to account for variance in company performance due 
to global economic situation. 

The descriptive statistics and correlations between main variables are shown in Table 1. 
 

Table 1: Descriptive statistics and correlations 
 

 
 
4.2 Analyses 
The analyses consisted of two panel regression models with two dependent variables and control 
variables. Both Breusch-Pagan and GHM tests for pooled panel estimator were significant at p < .01 
for the service revenue growth model, indicating the need to account for heterogeneity across firms 

Variable Mean s.d. Range 1 2 3
1 Service revenue growth 0.08 0.12 [-0.33, 0.65]
2 Service revenue share growth 0.03 0.12 [-0.34, 0.58] .25
3 Product acquisitions 0.34 0.74 [-4.56, 5.68] .36 -.06
4 Service acquisitions 0.54 0.89 [-1.30, 6.20] .38 .43 .23
N = 452; All correlations above r > .1 are significant at p < .05
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and time. The Hausman test was highly non-significant, suggesting preference for a random effects 
model. Accordingly, we used random effects model to test our hypothesis on service revenue growth. 
By contrast, the test for heterogeneity for service revenue share growth model was non-significant, 
prompting the use of pooled estimation. Given the considerable heterogeneity present in the data, 
we used robust estimation (Arellano-Bond) for the standard errors of coefficients in both models. 
 
5. RESULTS 
The results of panel regression analysis are reported in Table 2. The findings indicate that external 
growth through the acquisition of service providers has a positive effect on both service revenue 
growth and service revenue share growth. Interestingly, the effect of product company acquisitions is 
positively related to service revenue growth but negatively with growth in service revenue share.  In 
other words, it appears that while the acquisition of product companies adds to the growth of service 
business at the focal industrial company, the simultaneous growth in product revenue due to the 
acquired business negates the effect on the service revenue share growth. However, with this caveat, 
the results support our hypothesis on the positive effect of external growth on service performance.  

 
Table 2: Results of panel regression analysis 

 

 
 

6. DISCUSSION 
Our results indicate that external growth is a viable option for growing service business. Interestingly, 
the acquisition of product companies also strengthens service revenue growth rate. This suggests that 
product company acquisitions conducted by industrial firms tend to have synergies with their 
emerging service business. However, to increase the share of service revenue in a way that service 
revenue grows faster that product revenues a company needs to acquire service providers. All in all, 
the findings suggest that to improve service performance industrial companies need to have a 
balanced acquisition portfolio that contains both product companies and service providers.  
 
6.1 Research implications 
In contrast to existing research on service growth that has focused on internal growth through 
development of capabilities, our findings clearly indicate that industrial companies seek external 
growth through servitization related M&As, and that this external growth affects their subsequent 
service performance. The two models for the growth of service revenues presented in this research 
shows that external growth can explain a substantial share (22.2% and 27.1%) of the service revenue 
growth and service revenue share growth in industrial companies. Our study thus strongly suggests 
further attention is needed on this topic in servitization research, given the potentially considerable 
effects on firm performance. The study also demonstrates the usefulness of general M&A literature 
in explaining external growth in servitizing industrial companies. Further research could thus draw on 
this sizable extant literature to further improve our understanding of the role of external growth in 
servitization and to provide a stronger theoretical foundation for research on service growth. 
Moreover, our study suggests that external growth and failure to succeed in it may partly help to 
explain the observed failures in servitization. Extending the scope of studies on external growth to 
diverstitures (cf. Lee and Madhavan, 2010) could also help to shed more light on the strategic choice 
of deservitization. 

Service revenue growth Service revenue share growth
Product acquisitions 0.039 (0.012) ** -0.020 (0.008) *
Service acquisitions 0.043 (0.006) *** 0.060 (0.009) ***

Year dummies

Estimation
R-squared
Adj. R-squared
F
N = 452; Robust standard errors in parentheses; * p < .05; ** p < .01; *** p < .001

14.887

0.292
0.271

13.914

0.334
0.222

Included

Fixed effects

Included

Pooled

Model
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6.2 Practical implications 
The findings of our study indicate external growth as a viable path for acquiring necessary resources 
and capabilities for servitization, and improving service performance in industrial companies.  
Servitized companies should thus consider whether external growth options would help them to grow 
in this respect. For example, the Swedish manufacturer SKF announced the acquisition of two 
companies in September 2014 to “strengthens service capabilities”. The first acquired company was a 
product company whose “technology expertise will help us to accelerate sales of our alignment and 
condition monitoring offerings”. The second acquisition target was a service provider whose 
“experienced people and high-quality services will make an important contribution to what we can 
offer to both OEM and aftermarket customers through our SKF Solution Factory network.” (SKF, 2014). 
As Vartan Vartanian, the president of SKF’s Industrial Market, Regional Sales and Service commented, 
an important part of our strategy is to grow our service platform business, both organically and 
through acquisitions”. Such deliberate strategies for service growth shows that leading industrial 
companies use external growth to achieve servitization of their product business. It further illustrates 
the different roles of acquisitions of product companies and service prov iders to grow the service 
business.  
 
6.3 Limitations and future research 
As noted in the literature review, M&A processes are complex and subject to many contingencies. The 
model used in this paper was relatively simple with respect to which factors can affect the 
performance outcomes of external growth. Despite this the results show clear effects. This suggests 
that further research on external growth in servitization is required and it should indeed be a fruitful 
area for further research given the complexity of the phenomenon, the common practical use of the 
external growth model, and the potentially great impact on company performance. In particular, 
future studies should try to build a more comprehensive and detailed model of the factors affecting 
the success of servitization related M&A activities and their outcomes, including implications for 
overall firm performance. 
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SERVITIZATION AND ACTIVITY COORDINATION 
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ABSTRACT  
 
Purpose: Although numerous perspectives have been adopted to study servitization, it is surprising that a 
communication centered perspective is found somewhat lacking. The purpose of this paper is to address 
this gap by considering the four flows model of communication in the context of servitization.   
Design/Methodology/Approach: We undertake an exploratory case study with a systems integrator for 
whom services is playing an increasingly strategic role. In addition, we have conducted interviews with 
customers and suppliers of the focal firm.  
Findings: We explicate three different pairings of the activity coordination with the flows of membership 
negotiation, self-structring and institutional positioning. Through the pairing of the flows our empirical 
analysis demonstrate different inherent challenges in constituting a complex service delivery organization.  
Research limitations/implications: How communication constitutes a service organization is a critical 
aspect in understanding activity coordination which is crucial for the delivery of advanced services.  
Originality/Value: The paper extends the literature on servitization by bringing a fresh perspective to the 
study of the organizing of services and understanding associated challenges in service transitions.  
 
 
KEYWORDS: servitization, communication, activity coordination, four flows  
 
1. INTRODUCTION  
The phenomenon of servitization - that is combining physical goods and services to create new offerings - 
has received, and continues to do so, significant attention. While the proclaimed benefits of such a strategy 
are manifold, it entails quite a radical change for organizations, such as design considerations (Raja et al., 
2018), development of capabilities (Raddats et al., 2017), and coordination of activities (Raja & Frandsen, 
2017). We turn to the communication is constitutive of organizing (CCO) perspective in order to understand 
the challenges that companies continue to face in organizing for services.  

The perspective of CCO is increasingly gaining attention from scholars within communication and 
organizational studies (Ashcraft et al., 2009; Cooren et al., 2011). Thus, a substantial literature supports the 
constitutive role communication plays for organizations (Ashcraft et al., 2009; Cooren et al., 2011). 
According to this “CCO” perspective, the organization is conceived as a social entity that is constantly 
produced and reproduced through the existence of interconnected communicative practices (Nicotera, 
2013; Taylor & Van Every, 2000). As such organizing and organizational existence are situated around 
communication; that is, communication no longer plays a peripheral role (Ashcraft et al., 2009).  

The CCO perspective contains a variety of theoretical roots and so rather unsurprisingly it is a fairly 
“heterogeneous theoretical endeavour” (Schoeneborn et al., 2014, p. 286). Yet despite this heterogeneity 
communication theory has the ability to act as an “explanatory mechanism for unpacking the ontology of 
organizations” (Putnam et al., 2009, p.5). It is this explanatory power that leads us to adopt a CCO 
perspective as a means to analyze organizing within the context of servitization, specifically by drawing 
upon the four flows model of communication (McPhee & Zaug, 2009). 

To date, surprisingly scant attention has been devoted to communication in organizing for servitization 
within the operations management domain. This is surprising, as communication plays a central role not 
only in terms of communicating service offerings but also in constituting the organizing activities through 
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which services are delivered. The coordination of such service activities within and across service providers 
and customers are important when delivering industrial services. Coordination is at the heart of operations 
management and its importance has been suggested in seminal contributions within operations strategy 
(Wheelwright and Hayes, 1985) and supply chain management (Lee et al., 1997). Coordination involves the 
day to day alignment of activities within an organization but also coordinating development across 
organizations (Oh & Rhee, 2008). Reflecting the importance of coordination, this paper explores the four 
flows with a particular emphasis on the activity coordination flow in conjunction with the other flows 
(membership negotiation, self-structuring and institutional positioning). In this paper, then, we set out to 
explore: How can we understand organizing for servitization using the four flows model?  
 
2 LITERATURE REVIEW  
In the classical ethnographic study conducted by Julian Orr (1996), service repair technicians share accounts 
as a means of informing one another about problems they encounter in their work and means of resolving 
them through coordination. Orr (1996) highlights the importance of the triadic relationship of the repair 
technician, customer and machine where services are not merely another thing to be sold. Essentially, 
services are processes requiring customer input (Sampson & Froehle, 2006) often involving the 
coordination of activities between multiple and mutually dependent actors.    

This way of characterizing service activities as taking place through a number of interdependent 
relationships raises the question of understanding how organizing activities are constituted through 
communication. We attempt to begin addressing this gap using the four flows model (McPhee & Zaug, 
2009) to understand organizing within the context of servitization. The four flows model draws on Gidden’s 
(1984) notion of the duality between structure and agency, in which organizations are seen to be both 
produced by and producers of communication (McPhee & Poole, 2001; McPhee & Zaug, 2009). Those flows 
are: membership negotiation, self-structuring, activity coordination and institutional positioning.  

Membership negotiation is not a given property of people but rather constituted through/in this 
communication flow (McPhee & Zaug, 2009). Miller and Jablin (1991) discuss the means by which 
newcomers acquire information, not just how they process it. In doing so they illustrate a communicative 
process whereby existing members give and new members seek information in turn constituting 
membership of “something”, i.e. the organization. Similarly, Alvesson and Willmott (2002) argue, that 
processes of inclusion and identity formation are fluid, unstable and reflexive. Even members deemed high 
status undergo a process of negotiating their spokesmanship and/or power claiming over organizational 
resources (McPhee & Zaug, 2009).  

Self-structuring is analytically distinct from activity coordination albeit they are often part of the same 
messages. Self-structuring concerns “internal relations, norms, and social entities that are the skeleton for 
connection, flexing, and shaping of work processes” (McPhee & Zaug, 2009, p. 36), as well as the processes 
that design the organization from hierarchal relationships and organization charts to information 
processing patterns (Galbraith, 1973). In short, self-structuring is especially managerial and encompasses 
the controlling and structuring of activities (McPhee & Zaug, 2009). 

Activity coordination is heavily influenced by the self-structuring flow in so far as the division of labor, 
work policies and timelines coordinate these activities but in practice these directions provide guidelines 
that are constantly interpreted and reinterpreted informally (McPhee & Zaug, 2009). Coordinated 
adjustments are required in response to new problems, exceptions and difficulties that arise frequently in 
an organization (Perrow, 1967). Coordination should not assume to mean that individuals are collectively 
working towards the organization’s goals; multiple attitudes and behaviors towards the organization co-
exist and in some cases individuals can coordinate how not to do work (McPhee & Zaug, 2009).  

Institutional positioning flow refers to communication between the organization and other entities at 
a macro level (McPhee & Zaug, 2009). Institutional theory in organization studies has numerous examples 
of how these entities – suppliers, customers, competitors and government regulators – communicate with 
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one another. Isomorphic pressures come either directly or indirectly from communication and many of 
them exert pressures because they structure future communicative relations within their institutional field 
(DiMaggio & Powell, 1983). The interlocutors are very often individuals that can be considered “boundary 
spanners” as they negotiate not only their own relationships with the different entities but the terms of 
recognition for the organization itself.  

These four communicative flows draw our attention to discourse in organizing, and are “analytically 
distinct, even though a single message can address more than one constitutive task; we need to recognize 
that complex organizations exist only in the relatedness of these four types of flow” (McPhee & Zhang, 2009, 
p. 21). Each flow is an interactive communication that involves both reproduction and resistance to rules 
and resources of the organization (McPhee & Zaug, 2009). The four flows model applies a pluralistic 
approach to human communication and its constitutive effects for organizations. Table 1 provides 
descriptions of each flow and, importantly, the question each flow asks, which we use to unpack our 
findings section.  
 
Table 1: Flow, description/includes and question it asks (Adapted from McPhee & Zaug, 2009)  

Description of flows  Asks question: 
Membership Negotiation: Socialization, identification, and self-positioning 
activities within, for example, departments, groups (formal and informal), 
teams, communities of practice, third party organization, etc. 

“Who are we?” 

Self-structuring: Reflexive structuring and control activities, especially 
managerial activities. I.e. organizational charts, policies and procedure, 
operating manuals, decision making and planning forums, budgeting, 
accounting etc.  

“What rules do we 
operate by?” 

Activity Coordination: Process of adjusting the work process and solving 
immediate practical problems. 

“What work are we 
doing together?” 

Institutional Positioning: Communication outside of the organization. 
Includes entities such as suppliers, customers, regulators, competitors and 
partners. 

“What external forces 
provide legitimacy?” 

 
3 RESEARCH METHODOLOGY  
An in-depth, exploratory single case study approach was selected given this is an underexplored 
phenomenon (Flyvbjerg, 2006) from a CCO perspective within a servitization context.  
 
3.1. Data collection 
Data collection was conducted in Denmark at EngCo’s (a pseudonym) headquarters to understand the case 
company and its service business. Data included semi-structured interviews, workshops, observations, site 
visits (at the Danish headquarters, operations in Asia and shipyards) and examination of internal and 
external documentation. A number of key informants in the service division were interviewed initially 
within Projects and Technologies (P&T) Division, followed by a number of rounds of interviews with project 
and other personnel in the division. Subsequent data collection then took place in Singapore with 
employees in both the projects and service business and at various levels from senior management, sales 
managers, procurement, service coordinators and engineers. The researchers also visited the operations 
at the shipyards. In addition, interviews were conducted with a number of customers and suppliers. 

In total, 24 interviews were conducted over a 3-year period with selected employees within P&T 
Division, and 11 interviews with customer and supplier firms. Interviews lasted between 47-175 minutes 
and were conducted in familiar environment at the employees’ workplace or on customer and supplier 
sites. All interviews were recorded with the consent of respondents and transcribed verbatim. 
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3.2. Data analysis 
The findings from the case were written up in an in-depth case study reports, forming the basis for 
subsequent discussions with interviewees to verify the accuracy of our findings. A second phase of data 
analysis, which includes the coding of all source material by one researcher was supported by the use Nvivo 
software. Each interview was thoroughly reviewed, taking quotes and certain comments from the interview 
transcripts which were then sorted according to the four flows model. Our thinking constantly interplayed 
between data collection and analysis, based on how well the data fitted existing, modified or emerging 
understanding and its relevance to the observed phenomenon (Miles & Huberman, 1994). The coding 
process informed the structure of the findings and discussion sections.  
 
4. CASE DESCRIPTION 
EngCo is a large engineering firm in the maritime industry that has been in operation for nearly forty years. 
It provides high-tech installations to firms in marine, shipbuilding, and wind industries throughout the 
world. On a global scale, EngCo has operations across Europe, the Middle East and Asia as well as Northern 
America and Australia. In this study, data were collected within a large division of the company that 
provided integrated systems for onshore and offshore telecommunications (e.g., turnkey communication 
systems, including satellites, data network and radio links for navigation and monitoring systems) and 
firefighting (e.g., water mist systems, sprinkler systems, deluge water/foam and gaseous systems, etc.,). 
The division employs approximately 220 employees, and while its shift towards services has been fairly 
recent (previously, service support was provided by project engineers), it has operated a fully functioning 
service department for several years. Today, EngCo is one of the largest players in Denmark within the 
offshore market, which accounts for 70% of their revenue. In terms of services, it provides installation, 
commissioning and servicing of equipment installed on-board vessels and offshore installations. 
Furthermore, 30-40% of revenue stems from manpower services. 
 
5. FINDINGS  
In this section, we present emerging findings from our exploratory study. We do so by discussing three 
pairings – (i) self-structuring and activity coordination, (ii) membership negotiation and activity 
coordination, (iii) and institutional positioning and activity coordination - of the flows, specifically each 
linked with coordination to provide insights into organizing for servitization.  
 
5.1. Self-structuring and Activity Coordination  
Our first pairing discusses self-structuring and activity coordination.  
 
What rules do we operate by?  
The formal structure of EngCo suggests internal conflict between the six divisions, leading to six largely 
independent companies which, in turn, impacts the collaboration and knowledge sharing amongst them. 
This is reflected in the following: 

“We are six independent companies. We do not talk to each other on a daily basis…and we are not acquainted with 
their technology and products or what they can offer. There are a lot of small conflicts between these divisions. 
Each division has to prove they have a good margin.” (Service Coordinator, Fire Fighting)  

Each division has their own profit and loss responsibility in order to facilitate internal sales and ensure 
proper allocation of costs and resources between projects, leading to a pre-determined profit margin of 
15% on internal sales, to ensure profitability on all tasks. Within EngCo, the P&T division which we studied, 
has established a separate service department (each division possess a service department largely 
independent of others with minimal contact). 
 
What work are we doing together? 
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As pointed out by McPhee and Zaug (2009), “self-structuring is a communication process among 
organizational role-holders and groups; it is analytically distinct from, though often part of the same 
message as, communication that helps coordinate the activities of members” (p. 36). Thus, it is useful to 
consider the implications of the self-structuring flow on activity coordination. Within the P&T Division, the 
service department was established in 2011 to coordinate service related activities after projects have been 
delivered. Given the nature of the work, it is common for customers to require ongoing service and support 
from project engineers, which the projects part of the business considers “essential to deliver” but “a 
hassle”. Whilst the projects part of the business deals with its counterparts in the customer organization 
responsible for capital expenditure (CAPEX), the service work requires coordination with the operations 
and maintenance (OPEX) part of the customer business (see Figure 1). It is for this reason the P&T service 
department was created.  
 

 
Figure 1: Project and service departments structuring and coordination across organizations 
 
First and foremost, the P&T Division considers itself to be a project business, readily accepting that “sales 
managers are completely focused on projects and not on services” (VP, Sales & Business Development). In 
part, this explains why services neither figure in the tender process nor is it highlighted as an offering during 
the sales process. However, there is recognition that a long change process is taking place. 

“…projects are king in [EngCo]. Because that’s where the money used to come from. But in the future, we have to 
build in that services actually are part of our market offerings. And that has to be built in our product, into our 
projects. As part of our business” (VP, Sales & Business Development).  

At the time of the study, internal relations between the projects part of the business and service 
department were limited.  
 
5.2. Membership negotiation and activity coordination 
Our second pairing discusses membership negotiation and activity coordination. Here we focus on both 
negotiating internally one’s membership and with external parties, such as customers and suppliers.  
 
Who are we? 
Identification, socialization and self-positioning are important aspect in negotiating membership. Within 
P&T Division, knowing “who are we” as a division and within projects and service departments respectively 
is crucial to organizing. As a division, there is an identity that needs to internally negotiated within EngCo. 
Then there is the membership negotiation internally between the different departments – such as bid and 
proposals, projects and service, etc. – that possess different degrees of power. Service is found to be a 
weaker partner within the division that struggles to be recognized or taken seriously; perceived by others 
to be there to pick up work they don’t wish to do. Neither is it in a position to negotiate its offering easily 
into the tendering process with the bid and proposal part of the division.  
 
What work are we doing together? 
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When it comes to activity coordination, there is the added complexity for engineers negotiating their 
membership at customer “sites”. Service work requires service engineers or technicians to oscillate 
between their own organization and the customer’s organization. Service is typically performed on 
customer sites off-shore placing specific requirements to acquire access. The membership construction 
process takes time for those entering a highly-regulated setting and in many cases the interaction with the 
customer typically lasts a few days. On some occasions, the customer asks for the same engineer on new 
tasks suggesting that those engineers they have previously worked with retain a membership of sorts, the 
customer still remains the gatekeeper as to what work they can carry out and the level access provided to 
facilities. This is significant because there are extensive barriers to membership in a context that requires 
experts who have both knowledge and experience. In such a scenario, the service engineer occupies a 
liminal space by holding membership in some form of both the organization and the customer(s) at the 
same time.  
 
5.3. Institutional positioning and activity coordination 
Lastly, our third pairing considers institutional positioning and activity coordination. 
 
What external forces provide legitimacy?  
EngCo does not exist in a vacuum. Hence, EngCo – or more specifically, the P&T Division – is subject to 
many different regulatory requirements and standards. In large part, this is due to the environment in 
which P&T Division operates; the offshore oil and gas industry. The actors in this institutional context 
consist of, to name a few, supranational bodies, national and local government bodies, regulatory 
authorities, as well as, organizations that provide certifications and set qualification standards for engineers 
working offshore. Customers do not permit any personnel onto their offshore facilities who do not meet 
stringent requirements. This is reflected in the following quote: 

“It has something to do with the legal terms around doing service on these installations. For instance, if we’re doing 
a 5-year recertification, every year a rig has to be re-certified, all systems, the board and stuff like that, also the 
firefighting systems. The way to do that is to make a long inspection list and then we’ll inspect all the points, and 
then you have to send into approved third party, normal, American Bureau of Shipping, Lloyds, DNV [Det Norske 
Veritas]. Then they have to approve these papers. You wait till … this system re-certified is approved, and then they 
have to send a surveyor out and he would just look and say, “Yeah, you said you will do that. Yeah, it’s okay.” 
(Service Coordinator, Firefighting Systems) 

Service in this industry is tightly linked with the certification requirements both in terms of the demand for 
service resulting from this but also in terms of living up to the requirements set by external regulators. The 
customers operation is dependent on documenting the adherence to regulations and service provision by 
EngCo affords legitimacy through its ability to communicate and demonstrate its capabilities to adhere to 
regulation. 
 
What work are we doing? 
Although there are a multitude of actors involved, it is clear that organizing for service work requires 
particular coordination efforts that are by no means straightforward. Activity coordination along with 
institutional positioning flows leave the firm delivering the services in an omnipresent spotlight, where 
failure to effectively perform the service or meet customer demands risks losing legitimacy. The impact this 
has on a service strategy is significant, particularly for a systems integrator like the P&T Division, who are 
dependent on different sub-suppliers. For example, one supplier described it as follows:  

“I very often tell them: ‘I want you to look good in front of your customer.’ So whatever we can do to help support 
you on site meetings - coming without any [Supplier] badges or anything, just come along … and answer technical 
questions or do a short presentation - we're willing to do that. Because if they look good at their customer, and we 
can help them, then it’s from my point of view quite easy for them to place an order here”. (Sales Engineer, Supplier) 
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The institutional positioning in front of the customer involves the inclusion of other actors, such as suppliers 
and regulatory bodies. As explained by the suppliers Sales Engineer, there is a need to coordinate the 
efforts from suppliers who supply important components for the systems to the customer. Hence their 
knowledge becomes important but also entail contractual and commercial sensitivity. 

Coordinating and organizing the handover of the integrated system present a key event and a particular 
point in time. Typically, here an Engineering, Procurement and Construction (EPC) would deliver P&T’s 
system as part of a larger installation, i.e. to a shipyard. This is often the first time the P&T division is 
permitted to be present or know who the end customer actually is. This is where the Factory Acceptance 
Test (FAT) takes place and all the different actors (e.g. EPC, end-customer, shipyard, P&T, other suppliers) 
are present. 

“When they are going to deliver to the customer, they go through FAT, that's the Factory Acceptance Test, and go 
through the specs that the customer said we want, like this build it to description and then we test it afterwards. 
Then we deliver to the customer.” (Telecom Manager) 

It is at the FAT that P&T must position itself to the end-customer in terms of service provision etc. While 
ideally presented during the tendering process, institutional positioning implies that the sale of service is 
legitimized at this point rather than earlier in the initial tendering process. Figure 2 depicts the process 
showing where service engineers are involved in the typical project process and the position of the FAT. 

 
Figure 2: Project process  
 
6. DISCUSSION AND CONCLUDING REMARKS 
The literature in operations management emphasizes the role of coordination, and in so doing has 
contributed to placing this as having strategic importance. Moreover, there is a tendency to focus on the 
structural and infrastructural aspects of organizing (Rudberg & Olhager, 2003). In contrast, the CCO 
perspective – or more specifically the four flows model – does not privilege the role of coordination ahead 
of the other flows but argues for the relatedness of these in organizing (McPhee & Zaug, 2009). As shown 
in the findings, activity coordination addresses other constitutive tasks. From the CCO perspective, “an 
organization is communication and communication is organization” (Putnam et al., 2009); whereas within 
operations management communication is considered to be just one element among many, and even that 
is a fairly limited conception of what communication entails (i.e. see Oh & Rhee, 2008).   

In this study, we set out to understand organizing for servitization using McPhee and Zaug’s (2009) four 
flows model. Specifically we pair the activity coordination flow with the other three flows based on the 
centrality of activity coordination to the organizing of service operations. To this end, our findings show 
how the flows can become imbricated; this overlapping or combining of flows, that is, they become 
“syncretized”. Our findings highlight the inherent tensions the case firm has to grapple with to organize for 
services. As such, the findings from this study provide a means of identifying operations improvement and 
ways of developing service delivery for servitizing firms.  

In our first pairing of self-structuring and activity coordination, the structuring heavily influences the 
manner in which service is coordinated. There are clear distinctions between projects and service parts of 
the business, but going beyond simply the design by examining this syncretic flow we were able to see how 
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the rules and work patterns shape the coordination of service. Effective delivery of service requires an 
appreciation for the impact workplace structures have on the ability of the organization and the individuals 
inside them to deliver desired outcomes.  

In the second pairing of membership negotiation and activity coordination, we were able to see how 
organizations engaging in servitization reframe their own organizational boundaries. Where service takes 
place and who carries out the service are important elements that characterize the negotiation process. 
Furthermore, understanding the CCO allowed us to consider the identity (or lack of) for individuals who 
operate in this liminal space between the organization and customer and what implications this has for 
coordinating service.  

Lastly, the third pairing where institutional positioning and activity coordination overlap the 
constellation of actors at the macro level shape how services can actually be delivered. Understanding that 
the coordination of service is not detached from its institutional field but in fact is constantly shaped by the 
communicative flows that determine many of the rules, standards and protocols that have to be adopted, 
failure to do so will mean the firm is unable to remain a viable partner in its (institutional) field.  
 
6.1. Limitations and Further Research 
The four flows model draws upon structuration theory (Giddens, 1984) and as a result privileges the 
agentive power of humans in communication. From such a theoretical position, it is only human actors that 
are able to communicate. Although structuration theory does provide a place for non-human actors (see 
McPhee & Iverson, 2011), it does not afford non-humans agency. Whilst the adoption of the four flows 
model has allowed us to understand the constitution of an organization engaging in services, a limitation 
we accept is we have been unable to consider non-human agency. Further research may consider the 
constitutive entanglement of the material and the social, or “sociomateriality”, and how they are 
inextricably bound up together (Orlikowski, 2007). 
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ABSTRACT  
Purpose: look into the relevance of access to finance and know-how on industrial asset management 
to launch advanced services 
Design/Methodology/Approach: multiple case study, explorative and qualitative research 
Findings: advanced services incentivize companies to amplify their scope for funds and instruments 
to finance and manage servitized market propositions, and to look beyond the traditional ways and 
sources for funding business operations. 
Originality/Value: drawing attention to financial barriers related to the implementation of advanced 
services 
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1.   INTRODUCTION  

Myriad studies have pointed out that companies with an interest in servitization are confronted 
with cultural and structural barriers (Baines and Lightfoot, 2013; Gaiardelli et al., 2014; Kindström and 
Kowalkowski, 2014; Vargo and Lusch, 2008). In the present paper, we argue that many firms -
particularly SMEs- also face challenges in the sphere of financial engineering/access to funding and 
industrial asset management when considering the implementation of use-based or performance-
based services. 

When offering advanced services - where revenue generation is directly linked to asset availability, 
reliability and performance (Baines and Lightfoot, 2014), the payment modalities are typically framed 
on a pay-per-use or pay-per-outcome basis and in many cases, this goes together with launching 
leasing schemes and de facto pre-financing the use of the goods concerned. The former implies a 
change to a company’s cash flows and its treasury management (Toxopeus et al., 2018).   

This can particularly pose problems to companies that do not have deep pockets or big cash 
reserves and who do not possess an internal funding mechanism (as in the form of GE Capital and 
other company-own financial services). I.e., companies that run their (financial) business in a rather 
traditional manner based on own resources and loans from classical banks (Kamp, 2019). Similarly, 
pay-per-use arrangements raise the complexity and risks of business operations and cash 
management. I.e., since it implies a different style of asset management (affecting the methods to 
determine the residual value of goods as well as depreciation/amortization rules) and of value 
capturing from supplier-user relationships (changes in cash flow management procedures and 
invoicing on an OPEX (operational expenses) instead of a CAPEX (capital expenditure) basis – see e.g. 
Gebauer et al., 2010). Consequently, when relying on external financiers for such operations, it is 
indicated to count with financial entities that know how to deal with the additional risks and 
uncertainties that advanced services bring along. 

Against this backdrop we analyze the financial implications of introducing advanced services that 
four industrial firms (from the railway, automotive, industrial vehicle and capital goods sector) have 
witnessed and with what kind of external partners (funds providers, industrial asset management 
firms) they sought to make use-based and performance-based services feasible.   

We conclude that advanced services incentivize companies to amplify their scope for funding and 
instruments to finance and manage servitized market propositions. I.e., to look beyond the traditional 
ways and sources to finance business operations. Companies that do not diversify their financial 
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sourcing strategies run a bigger risk of not getting pay-per-use services or use-based payment schemes 
off the ground. 

 
2.   WHY FOCUS ON FINANCE AS A PREREQUISITE FOR ADVANCED SERVICES? 

 
Interest in financial aspects to servitization goes back more than a decade, and started off by 

focusing on the question whether servitization pays off financially. Seminal studies in this regard come 
from e.g. Gebauer et al. (2005) on the service paradox and Neely (2008) with regard to the profitability 
of servitizing companies, while the work of Benedettini et al. (2015) digs further into the question why 
companies that servitize may underperform financially. 

The former studies focus ex post on the financial consequences of servitization rather than looking 
at finance as a prerequisite or input to servitization. Such an ex ante perspective is rarely found among 
servitization studies to date, with Perona et al. (2017) forming an exception. They point to the role of 
financial resources for achieving servitization capabilities, although they particularly emphasize the 
importance of finance for external acquisitions. In any case, from Perona et al. (2017)’s observation it 
follows that finance can be a key issue for firms that aspire to a servitization process. Hence, the 
(successful) implementation of servitization processes by firms could be limited in function of the 
financial strategies that they deploy and the financial resources to which they have access. 

Against the former backdrop, we organized a survey during Springtime 2018 that led to the 
participation of 56 industrial firms from the Basque Country (Spain). Through this survey, we gauged 
-among others- the most pertinent barriers that firms experienced with regard to the implementation 
of pay-per-use schemes. While this led to a variety of answers, what stood out was that those firms 
that had started to experiment or even launch such payment modalities pointed frequently to the 
issue of “lack of support from external fund providers”. This sparked our attention and led us to 
approach firms that had (successfully) tried to implement use-based payment schemes to enquire 
more in-depth after their experiences and how they dealt with the difficulties encountered. 
 
3.   METHOD 
3.1 Selection of cases 

The aforementioned survey provided us with access to a series of firms in the Basque Country with 
(initial or advanced) experience in the adoption of use-based payment modalities. From among the 
survey participants we selected four cases. The cases in question were chosen on the basis of desk 
research in search of evidence that the firms concerned were either trying to progress in this area 
and/or are operating in markets with exposure to pay-per-use practices (to ensure that we would be 
facing cases ‘of substance’).  
  



171

Bart Kamp & Ibon Gil de San Vicente 
 

Proceedings of the Spring Servitization Conference (SSC2019) 

On headlines, the cases can be characterized as follows: 
 

Table 1: Case characteristics 
 
 Case A Case B Case C Case D 
Sector Railway Automotive Capital goods Utilitary 

vehicles 
Juridical person Sociedad Anonima 

(Limited Company) 
Cooperative Sociedad Anonima 

(Limited Company) 
Cooperative 

Annual turnover Around 1 billion 
euros 

Around 750 
million euros 

50-75 million euros 31-40 million 
euros 

Ownership Stock listed on the 
bourse of Madrid 

Employee- 
owned 

Foreign-owned (German 
mother company) 

Employee- 
owned 

Income from 
service activities 

Approx. 25% 5% 15-20% > 25% 

Source: own elaboration. 
 

At each of the companies, we established contact with privileged witnesses (persons with 
responsibility for service business or for new business development in general). With each company 
representative, semi-structured interviews were held that lasted sixty to ninety minutes each. In 
addition, we held follow-up correspondence with interviewees to raise our understanding of their 
cases and to clarify further issues than those discussed during the interviews.  

In what follows, we structured the findings from the interactions with the selected companies by 
reporting first on their moves towards advanced service business and/or the implementation of pay-
per-use modalities, and secondly by reporting on the subsequent financial implications this brings. 
 
4.   FINDINGS 
4.1  Company A  

Company A is a manufacturer of a wide range of railway products and systems, from rolling stock 
to signaling systems. 
 
Development of advanced service business and/or the implementation of pay-per-use modalities 

At present, Company A does not employ pay-per-use formulas, but it does work increasingly with 
leasing contracts for its product line. Moreover, in the railway sector it is becoming increasingly 
common that tender issuers request build-operate and pay-per-use modalities.  

Particularly from the side of private railway operators (as opposed to state-governed railway lines 
and infrastructure) the interest in leasing contracts is becoming more manifest. Consequently, on 
railway markets that are privatized/ liberalized (e.g. in the UK through the so-called “ROSCO” figure 
that acts as an intermediary between OEMs of rolling stock and fleet management entities who, in 
turn, rent their material to railway line operators) it is more typical to expect pay-per-use schemes. 
 
 Financial implications   

Compared to the traditional earnings model of Company A, pay-per-use and similar advanced 
services formulas have a series of disadvantages. Particularly the fact that revenues are postponed 
and enter in a fractioned manner makes it less appealing. It implies that Company A would have to 
pre-finance the use of its products, whereas today it receives a portion of its order values at the 
moment of signing its deals, with subsequent portions being paid during the execution of the 
engineering and manufacturing activities and a further portion at delivery. De facto this means that 
the lion share of the revenues are obtained prior to the utilization of the assets produced.  
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Therefore, while Company A would certainly go along with eventual changes to the 
reward/payment system as they may unfold in the markets it addresses, the current payment 
modalities are more convenient. 
 
4.2  Company B  

Company B is chiefly a coachwork builder and bus assembler. Recently, it has also branched out 
into the business of electric energy devices, both for automotive and non-automotive applications. In 
the realm of the vehicles that the company mounts, we can point at electric battery charging systems 
and braking energy recovery systems. 
 
Development of advanced service business and/or the implementation of pay-per-use modalities 

Among their target audience a trend is starting to unfold towards leasing vehicles instead of 
purchasing them. This trend is particularly fueled through the arrival of electric propulsion. That is: 
whereas an electric engine and an electric battery have a priori a long lifetime, in practice their 
longevity (particularly of the battery) depends a lot on proper use and regular (re-)conditioning. 
Moreover, the technologies that underlie these assets are continuously advancing, implying that 
improved battery versions come out regularly. This has prompted a growing interest among bus 
companies to lease these assets in order to keep them in good condition and to be ensured of 
upgrades or replacements when next generations become available. Thus, the shift from conventional 
internal combustion engines to electric propulsion has stimulated Company B to enter into advanced 
service territory. At present, it is offering leasing schemes for electric batteries and for its buses as a 
whole, complemented by a large array of other services. Payments are typically based on a per 
kilometer basis per month and covers conditioning, upgrading and substitution of parts over time.  
 
Financial implications  

Through the application of pay-per-use or leasing schemes, Company B will be forced to recuperate 
electric batteries and entire vehicles, which will generate stock and the need for fleet management 
activities. Not only are these affairs that the company is used to, moreover they can cause substantial 
costs to Company B and require resources and skills for agency/coordination that the company does 
not dispose of internally. As such, the new situation generates financial risks and requires competence 
to manage and relocate the inventory that the advanced services model can generate. To deal with 
this foresight, the company looked for an external partner that would be able to alleviate both the 
financial and managerial complexities of the new earnings model. After they discarded their usual 
banking relations, they prospected among financial service providers that propose industrial asset 
financing and management solutions. I.e., financial entities that fell outside their normal search 
perimeter (examples: ABN AMRO Commercial Finance, De Lage Landen, Siemens Financial Services, 
PACCAR, Arval). 
  
4.3  Company C 

Company C is a manufacturer of industrial pumps and valves. The headquarters are located in 
Germany. For our interview, we talked with representatives of the manufacturing site/business unit 
in Spain. This unit is responsible for the production of an own line of products that are sold in the 
domestic and foreign markets (via sister organizations in other countries). In parallel, it is responsible 
for all sales activities of the group in the Spanish market. 
 
Development of advanced service business and/or the implementation of pay-per-use modalities 

Company C is rolling out a service business strategy offering different forms of assistance to users, 
which they had previously left in the hands of intermediaries who would go on to sign maintenance 
contracts and the like with the users of Company C’s pumps and/or valves. Its installed base can be 
found in a wide variety of organizations like hospitals, electricity plants and automotive factories. 
Among many of these customers, it appears to them that a sub-optimal use of the equipment happens 
frequently. This leads to premature degradation of items or excessive energy consumption. 
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Consequently, they developed a plan to propose more active repair and maintenance services as well 
as advice regarding energy-efficient use of their products. To pave the way for these market 
propositions, the company has developed electronic readers and data processors that can be applied 
to their pumps and valves and consulted via Cloud applications. 

Particularly since most of their customers are more interested in the function their products fulfill 
than in the pumps and valves as such, Company C expects that the idea of “product-as-a-service” could 
work for them.  
 
Financial implications  

When they started designing use-based payment formulas and leasing schemes for their products, 
at first, they prospected local financial entities and credit organizations to back-up these operations. 
This led to an impasse as the banks etc., to which they presented these kinds of projects and contracts 
to, were not willing to support them and/or dismissed them as they were unable to deal with the 
financial risks these contracts entailed. Accordingly, those that did respond to Company C’s request 
for financial support came up with non-competitive bids, charging excessive premiums for the 
financial solutions offered to cover themselves against eventual complications and risks.  

Since the mother company maintains a foundation in which part of the profits are allocated and 
administered for R&D and business innovation purposes, the Spanish subsidiary appealed to these 
internal funds. By means of these internal resources, the company can pre-finance its use-based 
service contracts without having to recur to external financiers.  
 
4.4  Company D   

Company D is a forklift outfitter for warehouses and the like. 
 
Development of advanced service business and/or the implementation of pay-per-use modalities 

Company D used to be fully focused on selling the vehicles it outfits, and this went in crescendo until 
the financial crisis broke out around 2007 and 2008. All of a sudden, the customers did not want to 
purchase and own forklifts anymore, and a broad interest in “forklifts-as-a-service” unfolded. This 
erosion of the cult of ownership obliged Company D to come up with leasing and rental schemes. 
Altogether, whereas in 2007 sales of forklifts represented 75% of its income versus 25% from rental 
or services, afterwards it evolved towards a split of 30-70.  

The outcome of this change in market preferences has been that Company D remains the owner of 
the majority of the forklifts that it launches on the market. As a consequence, it is like a patrimonium 
that it likes to see well taken care of to secure the highest Return-on-Assets possible. That is why the 
company has started to offer a wide range of services that support the preservation and conditioning 
of the assets to ensure that its productivity level and residual value remains as high as possible. 

An important support to that end is an own-designed Data Logger that collects and transmits a 
broad set of data on the use and state of the forklifts, its critical components and the operations for 
which it is used. This device allows the company to manage its fleet in a Smart and agile manner (both 
from an asset management perspective, and from a customer relationship and service provision 
perspective. The insights that the Data Logger provides help Company D to assist its customers 
improve their forklift user patterns, foresee in timely and to-the-point maintenance interventions and 
extend the lifetime of the vehicles. 
 
 Financial implications  

As nowadays the end products of Company D are less and less a sales item and more a form of 
capital assets, its interest in reaching a high occupation degree of its fleet has grown. Consequently, it 
has started to offer long-term as well as short-term renting formulas while it also initiated a highly 
active form of fleet management. Currently, the company is also preparing the launch of pay-per-use 
formulas. These would either entail a fixed entry sum or a monthly forfait and variable payment in 
function of a series of utilization parameters. Technologically speaking, Company D is ready for take-
off with its advanced services approach. However, particularly its finance and accountancy 
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department raised doubts about the feasibility and profitability of the venture. It estimated that it 
may be attractive from a commercial viewpoint, but it could be less so from a financial and 
administrative perspective. I.e., it could imply more risks, more administrative burden and the need 
for intensive (IT-borne) vigilance. Also, the fact that it would suppose pre-financing user operations 
generated concerns about financial risk management, possible debt increase and capital shortage. 
Particularly the fact that a considerable part of their forklifts are highly customized means that, in case 
of return, they may not be so easy to relocate in the market against a lucrative price. In other words, 
to make the most out of vehicles with high asset specificity requires a good knowledge of the market 
and a steady hand in bringing the right demand and supply partners together. 

 Treating these issues with their principal bankers left the company dissatisfied. Therefore, they 
decided to talk to foreign industrial asset management companies. This served as an eye-opener 
regarding the feasibility of the project. At present, the company is pondering when to launch its pay-
per-use service.  
 
5.  INTERPRETATION OF FINDINGS 
5.1  Triggers towards advanced services 

Advanced services are a complex matter. Hence it may not be surprising that in the cases of 
Company A, B and D, there was not really a proactive attitude towards implementing pay-per-use 
schemes in the first place. Rather, the trigger to consider them comes/came from the market 
environment (market pull). Moreover, whereas Company B and L have tried to react to this demand 
pull in an early stage, Company A is still slightly resisting or holding out against the demand for 
advanced services.  

Company C is the only case that displays a kind of “supply push” dynamic, as it actively tries to 
pursue an advanced services business model. This proactiveness was facilitated by the fact that the 
company disposes of in-house reserves to finance such operations, and hence, it is not faced with 
financial barriers in the same manner as the other cases.  

Thus, whereas Company C was/is not confronted with lack of access to funding, Company B and D 
were indeed forced to deal with this. As they were not willing or able to bear the financial risks of 
advanced services operations by means of own resources, they first prospected with their principal 
bankers and with other financial entities within reach (entities of regional or national origin). The 
outcome was a lack of interest and/or readiness on behalf of the surveyed parties. Consequently, they 
extended their search and ended up talking to foreign branch plants of industrial asset management 
and leasing firms (for example DLL, Arval) and with the financial service arms of foreign industrial 
conglomerates (e.g. Siemens Financial Services, GE Capital), who were in a position to offer convenient 
solutions. 
 
5.2  Access to finance for advanced services 

To mobilize funding to finance new business, companies can basically recur to two forms of 
resources: capital or debt. 

To start with, there is the possibility to use own capital (as done by Company C). If own capital is 
not sufficient to support a new business line (or if a company sets other priorities for its cash reserves), 
the alternative is to recur to external capital (in exchange for equity). However, both sources are 
contingent upon the size and ownership structure of firms. 

Whereas a limited company (Company A) can “raise” or increase its capital either by appealing to 
(new) investors or by issuing new/additional shares (in the case it is stock listed), this is not possible 
in the case of cooperatives (Company B and D). The alternative to using capital (i.e., financing through 
debt), means presenting a business case to a bank or similar kinds of financial entities and credit 
lenders.  

In that case, the variety of finance sources to which firms can turn to, their ability to develop a 
‘finance mix’ and build up relationships with non-conventional funders become an issue. Here we can 
see different methods, which go from standard forms of finance (loans, credit accounts, etc.) to 
agreements with financial service providers to incorporate financial solutions into the advanced 
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services c.q. payment models that they offer to the market (Davies, 2004). Arguably, companies that 
use classic banks and conventional credit lenders instead of organizations that are specialized in the 
financing and/or managing of industrial assets may encounter additional barriers to adopt such 
earnings models than firms that are accustomed to turning to providers of specialized financial 
solutions for use-based payment contracts.  

One reason for this is that asset ownership and the (on-balance) book value of assets is the way for 
the first group of financiers to appreciate a company’s worth, whereas the second is more open to 
creating dedicated constructions (off-balance) to get new forms of doing business on track, including 
modalities that rely on activity-based accounting or outcome-based compensations, and which may 
require the remarketing and repositioning of assets at a certain point in time (cfr. life cycle asset 
management – Rabetino et al., 2015). Moreover, it can be expected that businesses with a focus on 
funding operations and investments through own capital and classical banks are less likely to 
implement servitized earnings models, because those models entail higher levels of uncertainty and 
therefore risks (both for the industrial company and the financier that backs it up). To monitor and 
manage these, expertise is required with regard to financing outcome-oriented (manufacturing) 
operations, something that is more easily acquired by organizations that provide specialized financial 
services around industrial assets than by long-established banks (or by manufacturing firms without a 
dedicated in-house finance arm).1 2 

Essentially, the use of servitized earnings models in industrial settings requires a much more 
granular understanding of the state and value of production equipment and the operations to which 
they are submitted than what traditional financiers tend to possess or develop [see also Baines and 
Lightfoot, (2014), p.13]. Nor can traditional lenders afford to bear the risks represented by these new 
earnings models. Therefore, when industrial actors want to embrace servitized earning models, the 
need to shift from traditional finance models to outcome-based rental arrangements arises. And in 
the slipstream of the former emerges the interest in financial partners with sufficient know-how to 
offer customized financing options and to cope with asset due diligence and outcome-based income 
schemes.  
 
6. CONCLUSIONS 

Implementing pay-per-use formulas forces an industrial company to change its financial model, 
which affects its balance structure and its cash flows. As such, it leads to an increased accounting 
complexity and the need to mobilize financial resources prior to the period through which the asset 
in question will generate revenues. If an industrial company does not succeed in mobilizing such 
resources internally, support for advanced services operations are preferably obtained from entities 
that know how to deal with the new scenario.  

In concreto: 
● Advanced services unlock a transition period until the pay-per-use scheme starts to generate 

substantial cash flows, and this can generate treasury tensions. The former may create an 
interest in using “factoring” practices (FinanCE working group, 2016). 

                                                           
1 Arguably, traditional financiers operate within strict margins of risk (cfr. stress tests and Basel 
agreements) and advanced service contracts can easily fall outside of those risk margins, particularly 
if the finance house has no know-how regarding such operations. If the risk assessment (vis-à-vis the 
knowledge and skills to deal with them) is the primary indicator to determine the price for the financial 
service to be proposed, this price increases rapidly since the financier’s judgment is subject to 
considerable “bounded rationality”. 
2 Organizations that are specialized in financial services around industrial assets are more accustomed 
to managing such assets as a collateral. Their expertise allows them to participate in agreements 
between supplier and user during the duration of a contract. Once the contract is through or if it is 
ended prematurely, the financial service provider can recuperate the asset and pass it on to the 
original supplier or give it another destination.  
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● The need to be able to assess the risk of late payments or defaults on behalf of clients 
increases. Either the supplying firm invests in such abilities or engages with a factoring service 
(see supra). By all means, the issue of risk management of its user portfolio becomes more 
relevant and complex (InnovFin, 2015).  

● Accordingly, the financial risks of the business become bigger when a supplier has a fleet of 
durable goods allocated to third parties (FinanCE working group, 2016), which forms a further 
reason to solicit bespoke financial support and expertise. 

● The supply side will need to be able to value their stock on an ongoing basis to appraise the 
residual value of its assets (InnovFin, 2015). This requires very specific intelligence and may 
also be a reason to look for specialized financial support and to work with smart machines 
that can be monitored in real time through the use of sensors and cloud-based diagnostics). 

● Commercializing advanced services also has legal implications, particularly in case ‘something’ 
happens, be it to the asset in question (malfunctioning, improper use) or to the supplier-user 
relationship as such (InnovFin, 2015). This is also something to take into account when looking 
to design pay-per-use schemes and who to turn to for financial (and juridical) support.  

● In the event of take-back of assets at the end of a use-period or in case of rupture or non-
compliance of a contract (for instance, due to force majeure), a company needs to be able to 
resell or reallocate a piece of equipment in a lucrative manner. This may also make it 
worthwhile to appoint a (financial) partner that can take care of this asset management 
aspect. 
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ABSTRACT  
Purpose: This study aims to uncover different organisational designs to provide services to customers. 
This study employs the configuration perspective to uncover different constellations of organisational 
design choices, service infusion approaches, and core product characteristics that are sufficient to 
achieve superior financial performance. 
Design/Methodology/Approach: We conducted a qualitative study (Study 1) to explore distinct 
organisational design manufacturers undertake to pursue service infusion using interviews with 21 
managers of equipment manufacturing firms. Based on these insights, we formulate two propositions, 
which serves as the basis for our quantitative study (Study 2) using data from 161 equipment 
manufacturers and the configuration perspective.  
Findings: We show that manufacturers organise service infusion delivery through one or a 
combination of distinct design choices: internal through the product business unit, b) internal through 
a specialised service business unit, or c) external through a specialised service provider. We also show 
that neither service infusion approaches nor organisational design choices are themselves sufficient 
for achieving a high financial performance; they are essential components of configurations for 
achieving high financial performance. Our findings reveal equifinal configurations to succeed with 
service infusion across different organisational design choices. 
Originality/Value: Our study advances the literature by uncovering different organisational designs to 
provide services to customers. The findings contribute to the literature by revealing the complex 
interplays among organisational design choices and the degree of service provider integration, service 
infusion approaches, and product complexity in an attempt to better understand the interconnected 
structures between these concepts as well as patterns sufficient for accomplishing high performance. 
 
 
KEYWORDS: service infusion, organisation design, product complexity, service provider integration, 
configuration theory, fsQCA. 
 
1.  INTRODUCTION 
Service infusion is a global trend in manufacturing, where manufacturers are increasingly moving from 
an emphasis on products to an emphasis on services/solutions for customers (Forkmann et al. 2017a). 
It is advocated that service infusion generally helps manufacturers achieve better returns on sales and 
improve their value (Kowalkowski et al. 2013; Böhm et al. 2017). However, empirical evidence 
regarding financial benefits of service infusion is far from convergent. Although some manufacturing 
firms report that service infusion results in growth and profitability, others appear to struggle to turn 
a profit from their service approaches (Ambroise et al. 2018). Recent advances in the literature posit 
that the alignment between service infusion approaches, offering characteristics, and organisational 
design has a crucial influence on financial performance (Böhm et al. 2017; Raja et al. 2018).  

It is commonly assumed that providing more advanced services requires firms to reconfigure their 
organisations design and capabilities to align their service-based business model (Ulaga and Reinartz 
2011; Ambroise et al. 2018; Raja et al. 2018). However, there is no consensus in the literature with 
regard to an optimal or general organisational design to pursue service infusion. For instance, while it 
is advocated that many manufacturing firms increasingly resort to offering services through external 
service suppliers (Kowalkowski et al. 2013), some firms may also defuse reliance on an external service 
supplier due to lack of control on the quality of service delivered by external actors (Forkmann et al. 
2017b). Furthermore, offering service internally is challenging as it may be economically unfeasible 
for many manufacturers (i.e., due to the limited resource or operating in multiple markets) to master 
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internally all skills and processes needed to provide services (Gebauer et al. 2013). Importantly, the 
misalignment of service infusion approaches within the organisational design and processes may 
expose manufacturers to more failure risks (Benedettini et al. 2015; Raja et al. 2018). Therefore, a 
more nuanced understanding is required about what are different organisational designs to provide 
services to customers? When do manufacturing firms undertake a specific organisational design to 
successfully pursue service infusion? 

Our study offers two contributions to the literature by addressing these research questions. First, 
this study using in-depth interview with 21 managers of equipment manufacturing firms reveals that 
manufacturers organise service infusion delivery through one or a combination of distinct design 
choices: (a) internal through the product business unit, (b) internal through a specialised service 
business unit, or (c) external through a specialised service provider. Second, we adopt the 
configuration perspective to empirically show there are different constellations of drivers for 
successful service infusion across distinct organisational design choices. In particular, we employed 
fuzzy set qualitative comparative analysis (fsQCA) to investigate how complex interplays among 
organisational design choices, core product characteristics, and degree of service provider integration 
affect manufacturers to succeed with distinct service infusion approaches. Our findings reveal 
equifinal configurations to succeed with service infusion across different organisational design 
choices. For managers, our study highlights the importance of assessing the complexity of services 
offerings and core products to deciding how to infuse services. 
 
2.  CONCEPTUAL BACKGROUND 
Scholars adopt various terms to describe the different service infusion approaches (or classifications). 
These classifications include support product use and support client actions Mathieu (2001) product-
, use- and result-oriented services (Tukker, 2004), or smoothing, adapting and substituting services 
(Cusumano et al., 2015). Such classifications generally assume a simplistic linear trajectory from 
product support services to advanced services in the form of solutions. The most advanced form of 
service infusion is considered to be the provision of fully-managed solutions to achieve achieving 
competitiveness in the marketplace and customer satisfaction (Cusumano et al. 2015; Raja et al. 
2018). This study adopts the conceptualisation of service infusion approaches –smoothing, adapting, 
substituting–suggested by Cusumano et al. (2015), which has received limited attention so far, but 
provides valuable insights for manufacturing contexts characterised by service transition. This 
classification helps to capture the manufacturing firm’s shift of attention to services, when offering 
services provides a more stable source of revenue and profits than more volatile product sales. 
Further, this approach helps capture the condition that a firm combines multiple products and services 
to offer tailored solutions to customers as the substitute for offering standalone products/services. In 
this study, smoothing services represent services that facilitate product sale or usage without 
significantly altering a product’s functionality (e.g., delivery, installation, maintenance, helpdesk, 
training, finance, and warranty; Cusumano et al. 2015). Adapting services significantly expand the 
functionality of a product or help the customer develop significant new uses or adapt a product to 
novel conditions (e.g., customisation, upgrades, optimisation, refurbishing, and technical 
consultations; Cusumano et al. 2015). Finally, substituting services replace the purchase and use of a 
product (e.g., fully managing product-related operations, complete outsourcing; Cusumano et al. 
2015; Ambroise et al. 2018). It is advocated that firms may adopt different trajectories toward service 
infusion. In the early stages of an offering lifecycle, the services are more likely to be smoothing or 
involve adapting the offering to new uses and contexts, yet when the market matures, simple services, 
such as maintenance and training, dominate (Cusumano et al. 2015; Raja et al. 2018). The transition 
to offering more advanced services necessitates organisational design changes to support the 
provision of service offerings. This is described as a significant managerial challenge, where the 
‘mismatch’ between the services offered and the organisational design and processes can expose the 
firm to the risks of failure and bankruptcy (Benedettini et al. 2015). 

The extant research adopts two perspectives to investigate optimum organisational design to 
pursue service infusion. The first stream of research asserts that manufacturers should separate 
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product-oriented from service-oriented (or customer solution oriented) business units (Davies et al. 
2006). It is proposed that existing manufacturing units should continue to manufacture products, yet 
also become part of the back-end functions. Meanwhile, customer-facing service units should be 
developed in order to introduce the requisite capabilities to deliver services (Davies et al., 2006). The 
second stream of research adopts the service network perspective and posits that it may be 
economically infeasible for many manufacturing firms to master internally all the activities needed to 
offer services (Gebauer et al. 2013; Forkmann et al. 2017b). This stream of research shows that while 
many manufacturing firms resort to offering services through external service suppliers (Kowalkowski 
et al. 2013), some firms may also defuse reliance on an external service supplier due to lack of control 
on the quality of service offered by external actors (Forkmann et al. 2017b). However, none of these 
streams of research provides a complete picture of different organisation design choices that 
manufacturers may adopt to pursue distinct service infusion approaches (i.e., smoothing, adapting, 
substituting services). In particular, the extant studies have not yet investigated under what conditions 
manufacturers offer services internally and/or externally through a specialised service provider to 
achieve superior financial performance.  

This study adopts the configuration perspective to investigate the configurations under which 
service infusion approaches lead to increased financial performance. The configuration theory views 
firms as a system of multiple interdependent elements (i.e., strategies, structure, processes) that are 
orchestrated through a unifying theme (Böhm et al. 2017; Forkmann et al. 2017a; Heirati et al. 2019). 
A central tenet of configuration theory is equifinality, the same outcome can be achieved through 
different configurations of causal factors, i.e., that there are different ways to succeed with a given 
strategy (Fiss 2011). Drawing from the configuration theory and the service infusion literature 
discussed above, we anticipate that pursuing different service infusion approaches and organisational 
design choices in isolation should unlikely lead to high financial performance. The basic rationale 
behind this assumption is that consistently sufficient pathways to high financial performance consist 
of factor constellations, in which multiple elements complement and reinforce each other and 
produce a compound effect that exceeds those of the sum of its components. Different configurations 
lead to superior performance as long as their components (i.e., conditions) are aligned (Böhm et al., 
2017; Heirati et al. 2019).  

We employ configuration perspective to reveal the complex interplays among organisational 
design choices, service infusion approaches, core product characteristics, and degree of service 
provider integration in an attempt to better understand the interconnected structures between these 
concepts as well as patterns sufficient for accomplishing a high financial performance. To gain 
preliminary insights, we conducted a qualitative study (Study 1) to explore distinct organisational 
design manufacturers may undertake to offer smoothing, adapting, and substituting services. Based 
on insights from Study 1, we formulate two propositions, which serves as the basis for our quantitative 
study (Study 2). The purpose of this second investigation was to better understand how firms 
configure service infusion to achieve superior performance. 
 
3.  STUDY1: QUALITATIVE PRELIMINARY STUDY 
3.1 Data Collection 
We conducted a qualitative study to gain initial insights into how firms organise service infusion and 
key factors that relate to their performance implications. We run semi-structured interviews with 21 
managers across 17 manufacturing firms across diverse sectors, including lifting and handling 
equipment, sorting and packaging equipment, construction equipment, power and energy equipment, 
industrial automation, agricultural equipment, lighting systems, Nanotechnology equipment, and 
automated warehouse systems. The studied firms include medium-sized manufacturers as well as 
large-sized multinational corporations. The interviewees were senior executives in charge of key 
account management and services across business units that provide solutions to customers. Firms in 
our sample vary with regard to market experience (i.e., the number of years present in the market) 
and service infusion approaches (i.e., the type(s) of services they offer). The average interview lasted 
approximately 40 minutes. Following Ulaga and Reinartz (2011), we summarised the data in the form 
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of a memorandum about each case. Members of the research team independently reviewed all cases 
to distinguish key themes and issues raised by the interviewees. We compared the results, discussed 
differences, and jointly developed a table that outlines (1) a list of services offered by the firms and 
their contributions to firm performance, (2) the organisational design of service infusion, and (3) 
potential modifications of the organisational design to support and expand service infusion. 
 
3.2 Results and Propositions 
As shown in Table 1, the findings indicate that manufacturers organise service infusion using three 
predominant designs: a) internal through the product business unit, b) internal through a specialised 
service business unit, or c) external through a specialised service provider. Most of the firms tend to 
offer what say called “blue collar” and “less sophisticated services” (i.e. smoothing services, such as 
installation and maintenance) through external service providers. However, many firms actively 
defused their higher-level services to third parties to achieve higher growth figures by concentrating 
on the product business. For example, one of the executives mentions “…offering [advanced] services 
is like a gold mine…we do not want to give our gold mine to others.” Many executives also stress the 
importance of “direct interactions with customers to collaboratively develop and customise services” 
and the risk of “knowledge leak” when involving third parties in developing advanced consulting 
services. In addition, some respondents stress the fact that “there is no available [external] supplier” 
due to the complexity and uniqueness of their core products and associated services (i.e. 
Nanotechnology equipment). Therefore, the characteristics of service infusion represent a key factor 
that affects the firm’s decisions to offer services using different organisation design.  
 
Table 1: Study 1 sample composition 

Firm 

Services  Organisational Design 
Smoothing 

services 
Adapting 
services 

Substituting 
services  Internal 

product BU 
Internal 

service BU 
External service 

provider 
A ** *** *  × *** * 
B *** ** ×  *** × * 
C *** * *  ** ** ** 
D ** *** ***  × * * 
E ** *** *  *** × * 
F * ** *  * *** * 
G *** ** *  * × ** 
H *** ** *  *** × * 
I *** *** **  *** * *** 

 J *** * *  *** * * 
 K *** ** *  ** × ** 

L *** *** ×  ** ** × 
M * * ***  * * × 
N *** ** *  *** × × 
O *** * ×  *** × × 
P *** * ×  *** * × 
Q *** * ×  ** * *** 

Notes: ×= Not at all, *= Few (i.e. 1-2 services), **= Somewhat (i.e. 3-4 services), ***= To a great extent (i.e. 
over 4 services) 
 

Respondents also emphasise the importance of integration of the internal service supplier (i.e. 
internally via the product business unit, internal via a specialised service business unit) with product 
units (i.e. R&D and manufacturing) to successfully develop, customise, and offer services to customers. 
For instance, one executive alludes that “integrating with those [service provider] business units with 
engineering body of the firm is a challenging and painful experience.” Many executives stress that the 
same view of the customer needs and share objectives across product and service business units are 
essential to successfully develop customised products and services. For example, an executive 
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indicates that “we cannot tolerate mistakes in interacting with key customers…we have a 
comprehensive training program for our suppliers.” Importantly, we found that the firm’s size (i.e., 
medium-sized vs large-sized) and age does not affect organisational design choice and studied firms 
(at different size and age) may concurrently undertake one or multiple organisation design choices to 
offer distinct types of services. Based on these findings, we conclude that there is no optimal or 
general organisational design to pursue service infusion, instead there are different constellations of 
drivers for successful service infusion across distinct organisational design choices. 1 Thus, 

Proposition 1: Neither service infusion approaches nor organisational design choices are 
themselves sufficient for achieving high financial performance; they are essential components of 
configurations for achieving high performance. 

 
Many studied manufacturing firms in our sample choose to offer services internally through the 

product business unit when the level of the product’s complexity and customisation is high. Technical 
complexities involved in installation, customisation, and optimisation of these products minimise the 
potential to find an external service provider (i.e., with required specialised capabilities) to offer 
sophisticated services. Furthermore, many managers in Study 1 indicate that offering sophisticated 
products is involved with constant contact with customers to identify their needs and collaboratively 
develop and customise product-service solutions. Given that manufacturing firms should develop new 
capabilities to offer sophisticated product-service solutions (Ulaga and Reinartz 2011), offering service 
internally through the product business unit may facilitate the integration of newly developed 
product-related and service-related capabilities. Alternatively, many manufacturers tend to offer less 
sophisticated services (i.e., blue collar) through external service providers. This organisation design 
helps to minimise costs and investments associated with providing services across diverse markets. 
Most of the studied firms also insist on the degree of service provider integration as a crucial factor to 
ensure the quality of service offerings through external ‘certified’ service providers. These firms offer 
frequent training and communication (i.e., meetings, site visits) to ensure that certified service 
providers address customer needs following the focal firm’s standards. Beside these two organisation 
designs, many managers consider developing a specialised service business unit to internally offer 
services to avoid knowledge leak to third-party partners and have more control over interactions with 
customers. This organisation design can be used to offer blue collar (i.e., smoothing) to highly 
sophisticated (i.e., adapting) services and to offer substituting services (i.e., full-managed solutions). 
The degree of integration between the product and service business unit can vary depending on the 
technical complexity of the core product or service offerings. We conclude that different 
constellations of drivers (i.e., product/service offerings characteristics, service provider integration) 
for successful service infusion across distinct organisational design choices. Thus, 

Proposition 2: There are equifinal constellations of organisational design choices, service infusion 
approaches, product complexity, and service provider integration to achieve high performance. 

 
4.  STUDY 2: QUANTITATIVE STUDY 
4.1 Data Collection 
Based on insights from Study 1, we formulate two propositions which serve as the basis for our 
quantitative study. The purpose of this second investigation was to probe the propositions formulated 
above and gain additional insights into the interplay among product and service offering 
characteristics and organisational design choices. Our second study involved a survey of executives 
from equipment manufacturers in Iran, one of the “Next Eleven” fast-growing emerging economies 
and one of the most industrialised economies in the Middle East. We collected data from equipment 
manufacturers operating in diverse sectors including industrial automation equipment, electrical 
equipment, and energy and petrochemical equipment. The sampling frame consisted of a list of 400 
equipment manufacturers, which we obtained from the business directory of two Iranian universities. 
Key informants in the companies received an email inviting them to participate in the survey. Finally, 
we received 161 usable questionnaires (response rate of 40.3%). The sample consisted of 28.6% CEO 
or managing directors, 26.1% business development managers, 18% marketing or sales managers, 
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23% R&D managers, and 4.3 services or account management managers. Most of the respondents 
were male (70.8%) and the average age of the respondents was 38 years.  

A standardised questionnaire served as the data collection instrument. We measured all but one 
construct with established construct measures. We measured product complexity using five items 
from Wang et al. (2017). We used eight items from Flynn et al. (2010) to capture service provider 
integration. To capture the type of service offered, we developed labels based on prior work 
(Cusumano et al. 2015). Specifically, we wrote three paragraphs describing different services that 
firms could provide in combination with core products. For each of these services, we also gave 
different examples. Respondents were asked to assess each of the services with regard to its 
importance as part of the offering to their key customers. We employed a seven-point Likert-type 
importance scale anchored in 1 = “not important at all” and 7 = “extremely important.” Finally, we 
used five items to capture firm performance (Flynn et al. 2010). The original questionnaire was created 
in English and translated into Persian using the back-translation procedure to ensure translation 
equivalence. We pre-tested the questionnaire with eight executives to ensure the readability and 
comprehensibility of translated questionnaires. 

We assessed the reliability and validity of the measurement model using multiple fit indices and 
parameters of the particular construct measures. The results of a confirmatory factor analysis indicate 
an acceptable overall model fit (χ2/df = 1.7; CFI = 0.93; TLI = 0.92; RMSEA = 0.05). The results reveal 
that composite reliabilities and average variances extracted exceed the thresholds of 0.60 and 0.50, 
respectively. Analysis of discriminant validity procedure indicates satisfactory discriminant validity, as 
the square root of the average variance extracted of each construct is higher than the correlation of 
that construct with all other constructs in the measurement model. These results suggest the 
satisfactory measurement model fits. Following Podsakoff et al. (2003), we examined the potential 
threat of common method variance (CMV) and found no evidence of CMV. 
 
4.2 Results 

We employed fuzzy set Qualitative Comparative Analysis (fsQCA) to examine formulated 
propositions. FsQCA describes how the membership of cases in the sets of antecedent conditions (or 
combinations thereof) is linked to membership in the outcome set. The goal of fsQCA is to provide 
insights into the causal connections between conditions, which can be expressed in terms of necessity 
and sufficiency. Following procedures outlined in the QCA literature (Fiss 2011), we performed the 
analyses in three steps. First, we calibrated the construct measures to obtain the fuzzy-set 
membership scores for each of the cases in the sets of antecedent conditions and the outcome set. 
We used the direct method of calibration to obtain the fuzzy-set scores for all conditions. Given that 
all conditions were captured on a seven-point Likert-type rating scale, we set the threshold for full 
membership at value 7, full non-membership at value 1, and the crossover point at value 4. Second, 
we performed an analysis of necessity to examine whether any of the antecedent conditions is 
necessary for the outcome. Third, we run an analysis of sufficiency to identify consistently sufficient 
pathways to high financial performance.  

The results indicate that only smoothing services can be considered as a necessary condition, as 
all other consistency values are smaller than the necessity consistency threshold of 0.90. Therefore, 
smoothing services can be considered as a prerequisite (almost always an antecedent condition) to 
achieve superior financial performance. Table 2 details the results of the analyses of sufficiency. As 
shown in Table 2, we performed an analysis of sufficiency for three groups of organisation design. For 
manufacturing firms that pursue service infusion internally through a product business unit, 
configurations 1.1 and 1.2 indicate that the presence of product complexity and service provider 
integration in combination with smoothing services (1.1 and 1.2) and adapting services (1.2) are 
sufficient conditions to achieve high financial performance.  

For manufacturing firms that pursue service infusion internally through a specialised service 
business unit, configurations 2.1 indicate that smoothing services represent a sufficient condition in 
the absence of product complexity and other service infusion approaches to achieve high 
performance. Configurations 2.2 and 2.3, however, view service provider integration as a sufficient 
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condition in the absence of product complexity (2.2) and adapting and substituting services (2.2 and 
2.3) to achieve high performance. Finally, configuration 2.4 reveal substituting services as a sufficient 
condition when the remaining conditions (i.e., product complexity, service provider integration, other 
service infusion approaches) are present but have subordinate roles to achieve superior performance. 

For manufacturing firms that pursue service infusion externally through a specialised service 
provider, Configuration 3.1 and 3.2 probe that this organisational design allows firms to achieve 
superior performance in the presence of only smoothing services (i.e., the absence of substituting 
services in 3.1 and absence of adapting and substituting services in 3.2). While configuration 3.1 
indicates product complexity as a sufficient condition, configuration 3.2 views service provider 
integration as a sufficient condition to achieve high performance. The overall solution constancy for 
all configurations were over 0.92, thus exceeding the commonly used threshold of 0.8 (Fiss 2011). In 
addition, the overall solution coverage score of all configurations was over 0.53 indicating that all 
configurations cover over 50% of the outcome set, which – in comparison to R2 values that are 
frequently used in variance-based methods – can be conceived as a substantial ‘explained’ proportion 
of the outcome. 
 
Table 2: Analysis of sufficiency 

  
Internal product 

BU   Internal service  
BU   External service 

provider 
Conditions 1.1 1.2   2.1 2.2 2.3 2.4   3.1 3.2 
Core product complexity ⚫ ⚫  ⊗ ⊗  ⚫  ⚫  

Degree of integration ⚫ ⚫   ⚫ ⚫ ⚫   ⚫ 
Smoothing services ⚫ ⚫  ⚫  ⚫ ⚫  ⚫ ⚫ 
Adapting services  ⚫  ⊗ ⊗ ⊗ ⚫   ⊗ 

Substituting services ⊗   ⊗ ⊗ ⊗ ⚫  ⊗ ⊗ 

Notes: Black circles indicate the presence of a condition; circles with “X” indicate the absence. 
 
5.  DISCUSSION AND IMPLICATIONS 
This study aims to advance the current body of knowledge by uncovering different organisational 
designs to provide services to customers. We also reveal the complex interplay among organisational 
design choices, product-service characteristics, and degree of service provider integration in an 
attempt to better understand the interconnected structures between these concepts as well as 
patterns sufficient for accomplishing a high financial performance. Our study contributes to the 
literature by uncovering that manufacturers organise service infusion delivery through one or a 
combination of distinct design choices: (a) internal through the product business unit, (b) internal 
through a specialised service business unit, or (c) external through a specialised service provider. Our 
qualitative study shows that there is no optimal or general organisational design to pursue service 
infusion, instead there are different constellations of drivers for successful service infusion across 
distinct organisational design choices. Manufacturers undertake one or a combination of these 
organisational design choices to serve their key customers considering the type of their service 
offering, core product characteristics, and degree of required service provider integration. We used 
insight from the qualitative study to formulate two propositions as the basis to probe the complex 
interplay among organisational design choices, service infusion approaches, core product complexity, 
and degree of service provider integration. 

Our findings provide support for all propositions. First, the results reveal that the service infusion 
approach (i.e. smoothing, adapting, substituting) along with the degree product complexity and 
required service provider integration affects the organisation design choices. Our findings extend the 
recent studies on offering services through external suppliers (i.e., Gebauer et al. 2013; Forkmann et 
al. 2017b) by showing the condition under which manufacturers decide to resort delivery of services 
through external service providers or decide to defuse reliance on an external service provider and 
deliver services internally. The extant studies commonly consider resource investment associated with 
service infusion, possession of complementary resources, and risks of losing control or knowledge leak 
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as key determinants of reliance or defusing reliance on external service providers (Gebauer et al. 2013, 
Kowalkowski et al. 2013; Forkmann et al. 2017b). However, little attention is given to the core product 
and service offering characteristics and the degree of integration required to offer sophisticated 
solutions to customers. Our study also advances the literature by showing that condition under which 
manufacturers decide to internally deliver services through their existing product business unit or 
through developing a specialised service business unit. Importantly the results from both Studies 1 
and 2 complement each other by showing that different configurations can exist concurrently within 
a firm to successfully pursue distinct service infusion approaches.  

Second, our findings advance the current knowledge on organisational design considerations for 
service infusion and challenge the assumption that “firms that focus on one strategy are more 
effective than firms that attempt multiple strategies” (Metters and Vargas, 2000, p. 677). Instead, we 
reveal equifinal configurations to succeed with service infusion across different organisational designs. 
Study 2 reveals there are equifinal configurations of conditions for each organisation design choice 
(i.e., internal product business unit, internal service business unit, external service provider) to achieve 
increased performance. Our findings advance the work of Benedettini et al. (2015) by uncovering 
different interplays between the services offered and the organisational design choices that minimise 
the failure risk and allow manufacturers to achieve high financial performance. More specifically, we 
found that offering smoothing services internally through the product business unit drives financial 
performance in the presence (i.e., high degree) of both product complexity and service provider 
integration. However, the presence of both product complexity and service provider integration is not 
essential when offering smoothing services externally through a specialised service provider. We also 
found that manufacturing firms can offer adapting services in the presence of product complexity and 
service provider integration through either an internal product business unit or an internal specialised 
service business unit to achieve superior performance. Interestingly, we found only one configuration 
where offering substituting services internally through a specialised service business unit allow 
manufacturers to achieve high performance in the presence (i.e., high degree) of product complexity, 
service provider integration, smoothing services, and adapting services. This configuration is in line 
with organisational design choice of Firms D, I, and M in Study 1. Firm D, particularly, elucidates how 
developing a specialised service business unit help to offer sophisticated lighting systems and fully-
managed solutions to customers and grow the ratio of revenue generated by services at an increasing 
pace. For managers, our study highlights the importance of assessing the complexity of services 
infusion approaches and core products as well as the degree of service provider integration to deciding 
how to infuse services across different organisational design choices. 

   
ENDNOTE 
1. Besides these findings, the results of the interviews revealed that the firm’s strategic characteristics 
(i.e. service orientation, product orientation) and environmental dynamics have important roles. The 
effect and interplay among these factors are investigated in a separated study (i.e., an extended 
version of this paper). For the purpose of this conference paper, we only examine the interplays 
between product and services offerings characteristics and organisation design choices. Additional 
tables and results will be provided during the presentation. 
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DEPICTING THE PROCESS TOWARDS DIGITAL SERVITIZATION  
 

Marko Kohtamäki & Rodrigo Rabetino 
 
 

ABSTRACT  
Purpose: As manufacturers struggle with the transition process towards digital servitization, the 
present study takes stock of recurrent research on digital servitization and taps into the change 
process through concepts related to the process. We build on the practice theory and ask how does 
the grand narrative on digital servitization unfold in the context of a servitized manufacturer, and 
how is intentional storytelling utilized to guide the process of strategic change towards digital 
servitization? 
Design/Methodology/Approach: Based on an in-depth single case study, we intend to conceptualize 
the digital servitization process and develop a framework based on a narrative methodology. 
Findings: The present study identified micro-stories that unfold the process of digital servitization. 
Moreover, the study explains how company management has used intentional stories to shape the 
process of digital servitization over a long period.  
Originality/Value: The present study contributes to the servitization literature by creating a novel 
framework on the change towards digital servitization by utilizing the concepts of antenarratives and 
intentional storytelling. 
 

 
KEYWORDS: Digital servitization, change process, strategy-as-practice (SAP) 
 
1.  INTRODUCTION 
Defined as the convergence between digitization and servitization (Lerch and Gotsch, 2015), digital 
servitization is a relatively new concept that connects servitization and digitalization (Paschou et al., 
2018). The literature stresses the digital side of servitization in relation to various related concepts, 
such as the industrial internet, the Internet-of-Things (IoT), smart products and services, and 
Industry 4.0 (Ardolino et al., 2018; Grubic, 2018; Martín-Peña et al., 2018). The recurrent processes 
of smart servitization interplay with digital technologies in terms of data acquisition, warehousing, 
analytics and decision making (Porter and Heppelmann, 2014), whereas digitization enables 
servitization (Coreynen et al., 2017) and the provision of advanced services (Saul and Gebauer, 
2018). Indeed, previous servitization-related research has involved core digital components of 
remote diagnostics and has evolved towards IoT (Grubic, 2014; Hasselblatt et al., 2018; Paschou et 
al., 2017). The idea of digital servitization goes beyond the simple exchange of electronic data or the 
use of information and communication systems (ICT) to improve service operations; it involves the 
transition process from products and add-on services to customized smart solutions and advanced 
services (Baines and Lightfoot, 2013; Rabetino et al., 2017). This transition towards digital 
servitization involves a complex interplay between digital technologies, micro-practices and 
processes, strategies and offerings and other actors in the ecosystem, including systems of systems 
(Grubic and Jennions, 2018; Porter and Heppelmann, 2014). Thus, in the fourth industrial revolution, 
companies have new opportunities regarding a variety of sensors and automatized data collection 
methods, big data analytics, robotics, and artificial intelligence. This transition should be studied not 
only from the technology perspective but also from the business perspective. Servitization research 
requires development of the digital servitization concept, and alternative narratives on servitization 
(Luoto et al., 2017; Martinez et al., 2017).  
 
Regardless of some inspiring research on firms applying digital technologies when servitizing, the 
emerging research on digital servitization has typically focused either on describing how firms use 
and struggle to use different technologies and how this process results in new product-service 
offerings and innovative business models or on describing service transformation pathways 
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(Ardolino et al., 2018; Coreynen et al., 2017) and the related digital capabilities needed for such a 
transformation (Ardolino et al., 2018; Lenka et al., 2017). Contrary to the common suggestion of 
understanding servitization as a process of change in a manufacturer’s strategy or business models, 
research has primarily focused on strategy content-related aspects (Rabetino et al., 2018). While it 
opens new opportunities for service innovation through the implementation of novel and hopefully 
profitable digital business models, digital servitization involves complex social processes of 
organizational change and, hence, organizational inertia, tensions, and even paradoxical challenges. 
As such, companies seem to face similar issues with digital servitization as they previously had as 
‘service businesses’ (Coreynen et al., 2017) – without capabilities for value appropriation, a proper 
earning logic and business model, a company is just servicing, without ‘business’. The existing 
research on digital servitization is mostly focusing on the content of servitization, while the research 
on the process towards digital servitization, is scarce. 
 
The present study intends to address the following questions: how does the grand narrative on 
digital servitization unfold in the context of a servitized manufacturer, and how is intentional 
storytelling utilized to guide the process of strategic change towards digital servitization? In so doing, 
this study contributes to the emerging literature on digital servitization by taking stock of the 
process towards smart product-service systems. Using data from 72 interviews, company reports, 
and case observations from projects over the past 18 years, we tap into the process of digital 
servitization through an in-depth case study. This research approach enables us to analyze the 
journey of a leading solution provider in its industry and understand its process towards digital 
servitization. As a contribution to the literature on digital servitization, we apply the concepts of 
antenarratives and intentional storytelling in a processual study of longitudinal data. Hence, the 
study corresponds to calls for servitization studies using the practice theoretical approaches 
(Kohtamäki et al., 2018). 
 
2.  THEORY 
Servitization is a transition process in which a company transforms from the provision of pure 
products and simple add-on services to complex product-service systems, including customized 
products and advanced services (Baines et al., 2017; Baines and Lightfoot, 2013; Carlborg et al., 
2018; Kowalkowski et al., 2017). In product-service systems, products, services, and software 
become interdependent, as defined by previous studies. This interdependence means that products 
and services are interlinked in value co-creation through the product lifecycle, while the potential 
value created by ICT and software is embedded in advanced services, such as optimization and 
condition-based monitoring. Hence, it is the combination of hardware, software, and knowledge 
that enables higher use value through the optimization of product usage and service business 
orientation (Kowalkowski et al., 2013a; Lightfoot et al., 2011). 
 
In reference to digital servitization, this study emphasizes the important role of IoT, the industrial 
internet, big data, and remote diagnostics in the process of servitization (Ardolino et al., 2018; 
Opresnik and Taisch, 2015). We live in an age of constant digital revolution, where new technologies 
emerge and impact companies throughout value systems (Vendrell-Herrero et al., 2017). 
Automation generated by the IoT will eventually change manufacturers’ value chains and operations 
within ecosystems or platforms (Iansiti and Lakhani, 2014; Ng and Wakenshaw, 2017). 
Manufacturers’ business models are changing, and they must develop new capabilities to better 
utilize the opportunities provided by smart algorithms and software (so-called smart technologies; 
Lenka et al., 2017). This adaptation demands improved integration between customized products, 
sensors and data warehousing, analytics, services and pricing. Previously, conservative 
manufacturers had to rapidly learn how become software-company-like and adapt to a new, more 
agile development culture, where customers expect improved software capabilities from products. 
Users of new product-service systems may not be satisfied with user interfaces from the 1970s, and 
they want to use smart products that connect to digitalized PSS (Cenamor et al., 2015; Lerch and 
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Gotsch, 2015) that can be monitored and adjusted for sustainable value (Vandermerwe and Rada, 
1988). This where the leading manufacturers have been moving, as suggested by new servitization 
research (Hasselblatt et al., 2018). 
 
The previous servitization literature has focused extensively on remote technologies, such as data 
acquisition through a variety of sensors, data warehousing, and data analytics, while studies have 
paid less attention to the integration between software, products, and services – that is, how value 
is created and appropriated through IoT (Ardolino et al., 2018; Rymaszewska et al., 2017). For 
obvious reasons, the early literature has devoted much attention to how information is collected 
from the installed base (Grubic, 2014). In their study, Lenka et al. (2017) identify digitalization-
related capabilities, such as intelligence, connection, and analytic capabilities, that feed perception 
and responsive mechanisms, which in turn enable value co-creation. In a recent study, Grubic and 
Peppard (2016) describe how servitized manufacturers utilize remote monitoring technologies 
identifying factors that enable and constraint achievement of desired outcomes. Ardolino et al. 
(2018) find digitalization critical to any servitized manufacturer, while identifying a set of capabilities 
based on four cases. In another study, Hasselblatt et al. (2018) analyzed servitized manufacturers 
searching for capabilities needed for successful application of IoT. They identified strategic 
capabilities of IoT, such as, solution platform building, value selling and delivery, business 
intelligence, and digital business model development. Rymaszewska et al. (2017) study how 
companies can create value through IoT in servitization by using an explorative case study. Finally, 
Porter and Heppelman (2014) depict the movement from product to IoT by utilizing the concept of 
smart products. Value creation plays a significant role when they present their model of monitoring, 
control, optimization and autonomy.  
 
The literature on digital servitization concentrates on the content of digitalization in servitized 
manufacturers. The same has been noted on reviews exploring servitization. Only rarely, previous 
studies engage the process of digital servitization, such as how the digital servitization evolves over 
time. This is not only a scholastic question, but also an issue of high managerial relevance – how to 
manage digital servitization, what should be the sayings and doings of managers responsible for the 
development process towards digital servitization. So far, very little is known regarding the micro-
processes of digital servitization, even though they are at the core of the implementation of 
organizational change. 
 
 
3.  METHODOLOGY 
3.1  Method, data collection and analysis 
Driven by the research purpose, the present article utilizes an in-depth single case study (Piekkari et 
al., 2010) to perform a thorough analysis of the digital servitization process and related 
antenarratives and practices. We utilize interview data to identify the antenarratives of the 
transition process towards digital servitization. The research process has been lengthy, starting in 
2012 and continuing until today. During the process, we have collected data based on interviews, 
informal discussions, strategy presentations, annual reports, press releases, and newspaper reports. 
As such, in implementing this synthesizing practice applied in previous servitization-related research 
(Kindström and Kowalkowski, 2014; Storbacka et al., 2013), we have been closely following the 
company’s progress for over ten years. During the research process, researchers utilized various 
sources of data to increase the accuracy (Yin, 1994) and reliability (Beverland and Lindgreen, 2010), 
and to identify novel perspectives for the study (Dubois and Gadde, 2002). In particular, the 
researchers collected a significant amount of interview data and analyzed publicly available 
documentary data, such as annual reports and strategic documents. The interviews were conducted 
as a part of a research program on servitization between November 2012 and December 2017. The 
interviews primarily focused on describing the case company’s servitization processes, digitalization, 
remote technologies and business intelligence, strategies and organizational practices, including 
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enabling and disabling factors. To cover these issues within complex and lengthy processes, we 
selected the interviewees from various business units and organizational levels. Interviewees had to 
have lengthy experience at the firm, and some perspective regarding the servitization process. They 
had titles such as vice president of digital transformation, director, general managerial manager, 
business development manager, after sales manager, and business intelligence manager. We 
analyzed 72 face-to-face interviews from the single case company. Interviews took 4,607 minutes, 
lasting from 25 minutes up to 172. All the interviews were recorded and transcribed.  
 
3.2  The case context 
The empirical study concentrates on a case company operating in the manufacturing industry. We 
study a global technology company, a provider of integrated solutions including complex customized 
products, advanced services, and well-developed software. Listed on the stock exchange, the case 
company is a global leader in complete lifecycle solutions for two different markets. It provides 
smart integrated solutions for products, services and software for “optimising installation 
performance throughout the lifecycle, using data analytics and artificial intelligence to support 
customers’ business decisions” (Company report 2017). By emphasizing technological innovation 
and total efficiency, the company does provide performance services related to its large, customized 
integrated solutions. The company’s “digital transformation will provide increased customer value 
through a new era of collaboration and knowledge sharing” (Company report 2017). In 2017, the 
company net sales totaled approximately 5 billion euros, with EBITA from net sales over 15%. The 
net sales of services cover over 40% of revenues, and the company employed more than 15,000 
employees. The company has clearly defined its core competencies and centralized divisional 
structure. 
 
4. CONCLUSIONS 
4.1  Theoretical contribution 
The study analyzed the transition towards digital servitization, antenarratives and the role of 
intentional narratives in the digital servitization journey. We analyzed an in-depth case study over a 
twenty-year period to understand how digital servitization unfolds by describing it through the 
antenarrative approach. Thus, our study responds to calls for alternative narratives in servitization 
(Luoto et al., 2017) and, by using an antenarrative approach, unfolds the journey towards digital 
servitization. More importantly, we highlight how intentional storytelling can be used to facilitate 
organizational change towards digital servitization. 
 
One of the overarching motivations for this study was the lack of in-depth qualitative case studies 
providing processual analysis of the actual journey towards digital servitization. Many survey and 
multiple-case studies have been conducted and will continue to be needed in the future; however, 
servitization research has lacked in-depth single-case studies. The present study is one of the first to 
delve more deeply into this transition path by using the antenarrative approach and delving into 
micro-level narratives that eventually reflect and shape the journey towards digital servitization. As 
the core finding, we identify a plentitude of antenarratives in four time zones. In an interplay 
between empirical data and existing servitization theory, we end up with 14 second-order themes of 
antenarratives that focus on four main topics: service technologies, micro-activities and processes, 
strategies and offerings, and the ecosystem. These four topics emerge from the data as relevant and 
resonate with the previous servitization literature. 
 
The present study set out to unfold the intentional narratives used to guide the journey towards 
digital servitization, and it extends the literature on managing this journey. This study revealed the 
process of organizational change towards digital servitization and, in particular, how the process is 
mobilized through five modes of intentional storytelling: customer centricity, integrated solutions, 
digital transition, reconfiguration of capabilities, and ecosystem creation. Intentional stories are 
narratives that management consciously uses to guide digital servitization. We argued how the 
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central narrative of organizational change manifests through the five modes of intentional 
storytelling, which provide themes that management used to mobilize the change towards digital 
servitization. For instance, the customer centricity intentional narrative is a constant reminder that 
the experience of value is always co-created, and co-creation begins from the customer and happens 
in the relationship (Kohtamäki and Rajala, 2016; Kowalkowski et al., 2013b; Ng et al., 2012). 
Additionally, the intentional story highlights the importance of digital transition, e.g., that remote 
diagnostics is part of a larger transition to offering optimization services as a critical component of 
integrated solutions. Instead, the reconfiguration of capabilities highlights the need to develop new 
capabilities, processes, and resources, which takes time and requires constant effort. Hence, it is not 
easy to turn sayings into doings, when creating the capabilities of digital servitization. Finally, 
according to the ecosystem narrative, the company is not an island, and in the digital age, it cannot 
create value by itself; it must lock in with the ecosystem and collaborate effectively to co-create an 
ecosystem that can strive. If not, alternatives will emerge and ultimately replace the ecosystem. 
Based on our broad and in-depth data, management has well understood the mainstreams of 
development and the direction in which the company should evolve over time. However, the data 
also demonstrate the meaningful emergence of the process. While the process of digital servitization 
is very much emergent, this does not mean that strategizing and planning are unnecessary; instead, 
in planning, a certain amount of emergence should be accepted. If this is the case, intentional 
storytelling provides a flexible tool for managing digital servitization. Intentional storytelling may 
play an imperative role in digital servitization, which must be recognized in the servitization 
literature. 
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ABSTRACT  
Purpose: PSS (Product/Service System) is a specific type of offering in servitization and requires a special 
way of designing to exploit its full potential. Today, thanks to increasing interest in big data, IoT (Internet 
of Things) and big data analytics (BDA), we are seeing an enormous opportunity to further advance the 
practice of PSS design and delivery. Now, questions arise as to how these technologies could improve PSS 
design and delivery: does such a PSS design process already exist that can accommodate various types of 
incoming big data through IoT? Is there a need to amend existing PSS design processes to exploit the 
obtained data? At present, no clear answer to these questions can be found in the literature. This 
conference paper aims to pave the way forward for research in PSS design and show opportunities to 
improve design and operational practices using big data, IoT and BDA. 
Design/Methodology/Approach: The research method adopted is a literature review and analysis. First, 
PSS design methods and procedures are reviewed in a systematic manner and consolidated as a general 
PSS design procedure. Second, opportunities for using big data, IoT and BDA to improve PSS design and 
delivery are identified in the general description. Third, issues for further research and development are 
presented. 
Findings: The review clarifies what, in essence, the literature scientifically informs us about PSS design 
methods. The common denominator for PSS design methods could be composed of ten steps. Eight out 
of the ten steps were found to be relevant with use of big data, IoT and BDA. The relevance was also 
described as pros and cons in terms of quality, cost, and time (delivery). 
Originality/Value: First, the paper is one of the earliest high-level reviews of PSS design from the 
viewpoint of big data, IoT and BDA. Second, it gives a perspective of various possible relations between 
PSS design and big data, IoT and BDA. Third, the paper presents further scientific and practical research 
opportunities in this area, building upon insights available in the state of the art of PSS design. 
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1.  INTRODUCTION  
PSS (Product/Service System) design has been heavily researched in the last two decades as reviewed by 
(Vasantha et al., 2012; Qu et al., 2016a; Mahut et al., 2017; Brambila-Macias, Sakao and Kowalkowski, 
2018): concepts (Goedkoop et al., 1999; Tukker, 2004), models (Sakao et al., 2009; McKay and Kundu, 
2014), methods (Aurich, Fuchs and Wagenknecht, 2006; Kimita, Sakao and Shimomura, 2017), and tools 
(Arai and Shimomura, 2004; Komoto and Tomiyama, 2008) for PSS design have been proposed in the 
literature. We acknowledge the advancement of scientific insights and industrial practice: some of the 
academic knowledge has been used effectively in industry. Even effective implementation of a PSS design 
method in a prescriptive manner in a company has been reported (Matschewsky, Kambanou and Sakao, 
2018). 

Today, thanks to industry's increasing interest in big data (big data can be recorded), IoT (Internet of 
Things; things can be connected, and thereby the big data can be collected) and big data analytics (the 
collected data can be analysed; BDA hereafter) as reviewed by (Liao et al., 2017), we are seeing an 
enormous opportunity to further advance the practice of PSS design and delivery in industry. This  is 
evident in industrial reports: e.g., (Dinges et al., 2015) list important technologies to further enhance PSS. 
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The report (Braune et al., 2018) expects different types of services enabled by various technologies of 
Industry 4.0. Now, a question arises as to how these technologies could improve PSS design and delivery: 
does such a PSS design process already exist that can accommodate various types of incoming big data 
through IoT? Is there a need to amend existing PSS design processes to exploit the obtained data? At 
present, no clear answer to these questions can be found in the literature, although some insights on how 
to sense, record, access, and utilize such data in servitization (i.e., a process for a firm to increase service 
provision (Baines et al., 2017) have been presented: e.g., (Lerch and Gotsch, 2015; Rymaszewska, Helo 
and Gunasekaran, 2017; Ardolino et al., 2018).  

This paper aims to pave the way forward for research in PSS design and show opportunities to improve 
design and operational practices using big data, IoT (as a representative example of connectivity for 
accessing data in this paper) and BDA. The research method adopted is a literature review and analysis. 
The literature addressed in PSS design methods is comprised of scientific journal articles, while that in big 
data, IoT and BDA includes both scientific and grey literature. First, PSS design methods and procedures 
are reviewed and consolidated as a general PSS design procedure. Second, opportunities for using big 
data, IoT and BDA to improve PSS design and delivery are identified in the general description. Third, 
issues for further research and development are presented.  

The contributions of this paper are three-fold. First, the paper is one of the earliest high-level reviews 
of PSS design from the viewpoint of big data, IoT and BDA. The review clarifies what, in essence, the 
literature scientifically informs us about PSS design methods, and thereby provides an opportunity for 
comprehension of past achievement in PSS design. Second, the paper gives a perspective of various 
possible relations between PSS design and big data, IoT and BDA. Third, the paper presents further 
scientific and practical research opportunities in this area, building upon insights available in the state of 
the art of PSS design. 

 
2.  A GENERIC PROCEDURE FOR PSS DESIGNING  
A literature review and analysis of PSS design methods is presented in a report by Neramballi and Sakao 
(2019). The space limitation does not allow full description of the literature review and analysis. An 
interested author is invited to access to the report, which is freely accessible. Key information for the 
review and analysis is described below.  

The purpose of the review and analysis is to create a foundation of PSS design that can be related to 
use of big data, IoT, and big data analytics. Therefore, the outcome is preferred to be of reduced 
complexity. The goal is set to derive a common denominator of the widely recognized PSS design methods 
to form a generic procedure and not a comprehensive procedure. I.e., the resulting procedure is based 
on major aspects of widely-acknowledged PSS design methods but does not cover every PSS design 
method proposed in literature.  

The search was undertaken in the Web of Science database. The following sets of keywords were 
utilized in different combinations to carry out the search. Set 1: PSS, product service systems*, integrated 
product service systems*, integrated product service offering*, integration of product* and service*, 
functional product*; Set 2: design, development; Set 3: methods*, tools*, support*, framework*, 
procedure*. 

An initial search result of 1,804 hits was obtained, and the search was subsequently refined to 1,161 
hits by selecting articles as the document type. The following refining criteria were applied to check for 
relevance of the articles: 1) The articles should include a detailed description of a comprehensive PSS 
design method; 2) The design method should have been validated in empirical settings/illustrations; and 
3) The article should be well accepted within academia, with a minimum of 50 citations in the Web of 
Science database. Relevant research areas were selected to further refine the results to 240 articles. Titles 
and abstracts of these articles were scanned for relevance to further narrow down the list to 20 articles. 
These 20 articles were read through, and articles discussing issues such as PSS implementation, decision 
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review and analysis is described below. 

The purpose of the review and analysis is to create a foundation of PSS design that can be related to 
use of big data, IoT, and big data analytics. Therefore, the outcome is preferred to be of reduced 
complexity. The goal is set to derive a common denominator of the widely recognized PSS design methods 
to form a generic procedure and not a comprehensive procedure. I.e., the resulting procedure is based 
on major aspects of widely-acknowledged PSS design methods but does not cover every PSS design 
method proposed in literature.  

The search was undertaken in the Web of Science database. The following sets of keywords were 
utilized in different combinations to carry out the search. Set 1: PSS, product service systems*, integrated 
product service systems*, integrated product service offering*, integration of product* and service*, 
functional product*; Set 2: design, development; Set 3: methods*, tools*, support*, framework*, 
procedure*. 

An initial search result of 1,804 hits was obtained, and the search was subsequently refined to 1,161 
hits by selecting articles as the document type. The following refining criteria were applied to check for 
relevance of the articles: 1) The articles should include a detailed description of a comprehensive PSS 
design method; 2) The design method should have been validated in empirical settings/illustrations; and 
3) The article should be well accepted within academia, with a minimum of 50 citations in the Web of
Science database. Relevant research areas were selected to further refine the results to 240 articles. Titles 
and abstracts of these articles were scanned for relevance to further narrow down the list to 20 articles. 
These 20 articles were read through, and articles discussing issues such as PSS implementation, decision 
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support tools, knowledge support framework, etc. were not considered as the objective was to identify 
comprehensive design methods for PSS development in the state of the art. A final list of 5 articles with 
more than 50 citations in the Web of Science database was selected for further analysis (Alonso-Rasgado 
et al., 2004; Aurich et al., 2006; Geum and Park, 2011; Maussang et al., 2009; Maxwell et al., 2006).  

It identified key recurring issues across prominent PSS design methods, and synthesized the findings in 
the form of the following aggregated procedure to be carried out during PSS design. They are 
recommended to be applied in the given order, with iterations wherever required.  
 
1. Identification of a functional unit for the offering being designed. 
2. Identification of all potential stakeholders along the value chain with respect to the functional unit 

from a systems perspective. 
3. Identification of requirements regarding the offering from the various stakeholders. 
4. Identify value provided (existing and potential) to the stakeholders. 
5. Identify relevant criteria for evaluation of solutions based on the requirements and value. 
6. Identify and integrate product, service or other elements that can collectively, as a solution, fulfil the 

requirements and create value,  
7. Examine the balance between these elements from a systems perspective. 
8. Select feasible combinations of these elements to synthesize solutions. 
9. Evaluate the solutions against the criteria. 
10. Select the best solution. 
 
3.  POTENTIAL OF IOT, BIG DATA AND BDA IN PSS DESIGN 
Emerging technologies such as IoT, big data and BDA (Ahmed et al., 2017) are becoming more and more 
popular in industry. In this chapter, the various possibilities of using these technologies to support PSS 
development are explored. This is based on the authors' own reasoning and interpretation of relevant 
literature regarding the existing/potential applications of these technologies to support each step of the 
generic PSS design procedure (see Section 2.3). The procedure was analysed to identify the potential 
applications of these technologies to support each of the 10 steps and are described in Table 2. 
 

Table 2: Potential of utilizing IoT, big data, and BDA in each step of PSS design 
 
Steps IoT Big Data BDA 
1 Functional 
unit 
identification 

In order to properly identify a functional unit to normalize or scale up, IoT can collect 
data from existing scenarios, and together with big data and BDA can better reveal 
the relevant market segment and obligatory properties in terms of timeliness, 
accuracy, and broadness, that are necessary to define the functional unit. For 
instance, “annual lighting of a work area of X square metres with Y lux” can be easily 
identified based on these technologies. Such performance dimensions can be 
obtained by data analytics for determining a functional unit (Plehn et al., 2012). 

2 Stakeholder 
identification 

 Big data and BDA from market analysis can reveal 
more details of the value chain of stakeholders. For 
instance, some potential stakeholders in the system 
may be missed but with these technologies, such a 
risk is minimized.  To the authors' best knowledge, 
there are no suitable references to support this. 

3 
Requirement 
identification 

 Big data and BDA from market analysis can reveal 
more details from, e.g., customer feedback or a 
market survey to better describe the requirements 

199

Sakao, Liu & Neramballi 
 

Proceedings of the Spring Servitization Conference (SSC2019) 

support tools, knowledge support framework, etc. were not considered as the objective was to identify 
comprehensive design methods for PSS development in the state of the art. A final list of 5 articles with 
more than 50 citations in the Web of Science database was selected for further analysis (Alonso-Rasgado 
et al., 2004; Aurich et al., 2006; Geum and Park, 2011; Maussang et al., 2009; Maxwell et al., 2006).  

It identified key recurring issues across prominent PSS design methods, and synthesized the findings in 
the form of the following aggregated procedure to be carried out during PSS design. They are 
recommended to be applied in the given order, with iterations wherever required.  
 
1. Identification of a functional unit for the offering being designed. 
2. Identification of all potential stakeholders along the value chain with respect to the functional unit 

from a systems perspective. 
3. Identification of requirements regarding the offering from the various stakeholders. 
4. Identify value provided (existing and potential) to the stakeholders. 
5. Identify relevant criteria for evaluation of solutions based on the requirements and value. 
6. Identify and integrate product, service or other elements that can collectively, as a solution, fulfil the 

requirements and create value,  
7. Examine the balance between these elements from a systems perspective. 
8. Select feasible combinations of these elements to synthesize solutions. 
9. Evaluate the solutions against the criteria. 
10. Select the best solution. 
 
3.  POTENTIAL OF IOT, BIG DATA AND BDA IN PSS DESIGN 
Emerging technologies such as IoT, big data and BDA (Ahmed et al., 2017) are becoming more and more 
popular in industry. In this chapter, the various possibilities of using these technologies to support PSS 
development are explored. This is based on the authors' own reasoning and interpretation of relevant 
literature regarding the existing/potential applications of these technologies to support each step of the 
generic PSS design procedure (see Section 2.3). The procedure was analysed to identify the potential 
applications of these technologies to support each of the 10 steps and are described in Table 2. 
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instance, “annual lighting of a work area of X square metres with Y lux” can be easily 
identified based on these technologies. Such performance dimensions can be 
obtained by data analytics for determining a functional unit (Plehn et al., 2012). 

2 Stakeholder 
identification 

 Big data and BDA from market analysis can reveal 
more details of the value chain of stakeholders. For 
instance, some potential stakeholders in the system 
may be missed but with these technologies, such a 
risk is minimized. A study such as (Gupta et al., 2018) 
utilized BDA as a fundamental basis for informed and 
data-driven decision making in supporting a circular 
economy from a stakeholder perspective. These 
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and identify potentially hidden ones.  A study such as 
(Gupta et al., 2018) proposed a model for utilizing 
BDA as a fundamental basis for informed and data-
driven decision making in supporting circular 
economy from a stakeholder perspective. 

4 Value 
proposition 

n/a (not applicable)  

5 Criterion 
identification 

 Big data and BDA can reveal useful information from, 
e.g., customer feedback and market surveys to better 
identify the criteria. For instance, some potential 
criteria may be missed, but with these technologies, 
such a risk is minimized. To the authors' best 
knowledge, there are no suitable references to 
support this. 

6 Element 
integration 

IoT, big data and BDA can collect useful information, e.g., market surveys, financial 
figures, and lifecycle data to identify customer behaviour and the value for 
stakeholders and how to provide the values. IoT can also create and lift customer 
value (Shih et al., 2016). 

7 Balance 
examination 

IoT can collect real-time data, and with big data and BDA of real-time customer 
feedback and market surveys, will help further in this step for better fulfilment of 
requirements and value creation. To the authors' best knowledge, there are no 
suitable references to support this. IoT can help to obtain real-time data and 
particularly improve in the key process areas such as remote machine setup, 
corrective and predictive maintenance, material supply, product pricing, and 
information reporting (Zancul et al., 2016), together with big data and BDA. These are 
considered valuable for optimizing and balancing the trade-off between product 
performance vs. service aspects like, e.g., more accurate prediction of mean time 
between failures (MTBF), optimizing the design of service schedules, and the trade-
off between PSS performance and environmental performance like emissions. 

8 Selecting 
combinations 

 Based on big data and BDA, optimization can be done 
to propose a set of not only feasible but also optimal 
solutions. To the authors' best knowledge, there are 
no suitable references to support this. 

9 Evaluating 
combinations 

 The obtained solutions can be further evaluated 
based on big data and BDA in addition to traditional 
evaluation methods. For instance, historical data and 
data analytics can bring more insightful views to 
obtain more objective and accurate evaluation 
results, which will lead to making a better decision. 
In general, BDA adds value to the decision-making 
process (Elgendy and Elragal, 2016).  

10 Solution 
selection 

n/a (not applicable)  
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technologies also help to create and lift customer 
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service aspects like, e.g., more accurate prediction of mean time between failures 
(MTBF), optimizing the design of service schedules, and the trade-off between PSS 
performance and environmental performance like emissions. 
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 Based on big data and BDA, optimization can be done 
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solutions. To the authors' best knowledge, there are 
no suitable references to support this. 

9 Evaluating 
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 The obtained solutions can be further evaluated 
based on big data and BDA in addition to traditional 
evaluation methods. For instance, historical data and 
data analytics can bring more insightful views to 
obtain more objective and accurate evaluation 
results, which will lead to making a better decision. 
In general, BDA adds value to the decision-making 
process (Elgendy and Elragal, 2016).  

10 Solution 
selection 

n/a n/a n/a 
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Furthermore, the pros and cons of these technologies are characterized and applied to the relevant steps 
of the PSS design procedure (see Section 2.3) in Table 3.  
 

Table 3: The pros and cons of utilizing IoT, big data, and BDA in the 10 steps of PSS design 
 
Categories Applicable 

steps* 
Pros Cons 

Quality / 
effectivene
ss 

3 The user behaviour data from IoT 
can be utilized to analyse the user 
preferences. By focusing on users 
and their preferences, PSS 
providers can uncover new 
business opportunities, identify 
hidden user needs (Step 3) and 
help companies innovate for the 
future (Scherer et al., 2016; 
Breschi et al., 2017; Pezzotta et 
al., 2018). 

Particularly, in the early stage of 
employing and implementing smart 
technologies to carry out PSS design, it 
can lead to negative effects due to, e.g., 
the lack of human resources regarding 
designers as well as technical resources 
in smart technologies, which may 
directly harm the effectiveness and 
reliability. To the authors' best 
knowledge, there are no suitable 
references to support this. 

Time 3, 6, 7, 9 Through BDA, knowledge can be 
found from historical PSS design 
data. This can help PSS providers 
configure (Step 6) and optimize 
(Step 7) PSS design solutions 
quickly and reduce the 
development cycle of PSS 
(Hussain, Lockett and Annamalai 
Vasantha, 2012; Belkadi et al., 
2018).  
Furthermore, the discovered 
knowledge can be used to reduce 
the iterative processes of 
requirement identification (Step 
3), requirement mapping, scheme 
configuration (Step 6) and 
scheme evaluation (Step 9) for 
the traditional PSS design 
methods (Qu et al., 2016a; Song 
and Sakao, 2017). Thereby, some 
design and decision-making 
processes that require human 
experience and intervention can 
be removed, and the 
uncertainties in the PSS design 
processes avoided. 

In order to effectively help the PSS 
design by using smart techniques, it will 
take a lot of time to train the technicians 
(Kach, Azadegan and Wagner, 2015; 
Tisch et al., 2016) and to help them to 
master the smart techniques. As a 
result, in the early stage of using smart 
technologies for PSS design, it will likely 
lead to a longer R&D cycle. PSS 
providers need more time to verify the 
effectiveness of PSS solutions designed 
with smart techniques in practical 
applications. 

Cost 6 The reduction of economic costs 
of PSS design through IoT and 
BDA is mainly reflected in the 
following aspects: 

In order to achieve smart technologies 
enabled by PSS design, the PSS 
providers need a massive investment of 
human resource, i.e., skilled data 
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Furthermore, the pros and cons of these technologies are characterized and applied to the relevant steps 
of the PSS design procedure (see Section 2.3) in Table 3.  
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The accurate user preferences 
and needs identified through IoT 
and BDA can be used to avoid the 
excessive functions of PSS design 
(Step 6), to implement the open 
innovation, and to reduce the 
R&D costs (Manyika et al., 2011; 
Zheng et al., 2018). 
The discovered knowledge can be 
used to shorten the R&D cycle, 
thereby reducing the economic 
cost of PSS design. In addition, by 
applying the knowledge, the 
labour costs of different PSS 
design phases can be saved. 

analysts, as well as hardware and 
software resources (IoT infrastructures) 
(Huang et al., 2012).  
In addition, with the wider usage of IoT, 
the risk of information leakage is 
increased (Horváth and Vroom, 2015; 
Babiceanu and Seker, 2016). Therefore, 
additional technicians in the 
information security field are necessary 
for PSS providers to ensure smooth 
operations.  
As a result, the economic cost is 
increased because of the increased 
hardware, software, human resources, 
etc. 
 

Note: * Other steps may be applicable, but these steps are supported by the text in the table. 
 
4.  CONDLUDING DISCUSSIONS 
Section 2 consolidated the insights of PSS design in the form of an aggregated procedure with ten steps 
based on a review and analysis of scientific literature. This type of representation of knowledge in PSS 
design is rarely found in the extant literature; compare this with earlier reviews (Vasantha et al., 2012; Qu 
et al., 2016b; Mahut et al., 2017; Brambila-Macias, Sakao and Kowalkowski, 2018). In addition, this 
representation as such will contribute to further advance the research and practice of PSS design.  

Then, Section 3 identified opportunities for enhancing each step of the derived PSS design procedure 
with big data, IoT, and BDA based on studies reported in the literature or, where such studies were not 
found, the authors’ own reasoning. A few steps were discovered to show the advantages of using big data, 
IoT, and BDA based on the literature; for instance, stakeholder identification (Step 2) has been reported 
to show such advantages (Shih et al., 2016). This shows the enhancement possibilities of industrial 
practice of PSS design. On the other hand, several steps were shown to have the potential to benefit from 
using big data, IoT, and BDA, but at present miss scientific studies of such demonstration, requirement 
identification (Step 3), criterion identification (Step 5), element integration (Step 6), balance examination 
(Step 7), selecting combinations (Step 8), and evaluating combinations (Step 9). This means that these 
steps provide research opportunities. Further, solution selection (Step 10) and value proposition (Step 4) 
exhibited insufficient relevance to use of big data, IoT, and BDA: the solution selection can be carried out 
effectively as long as sufficient results from the evaluation (the previous step) are available. The value 
proposition after the requirement identification (Step 3) is also possible without the help of big data, IoT, 
and BDA once the requirement identification is sufficiently conducted. This means, on an overall level, 
that PSS design processes from the state of the art are possible to exploit the obtained data through 
connectivity and the obtained information through BDA as they are without developing a new PSS design 
process suitable for using such data and information from scratch.  

In addition, these results showing concrete ways that a PSS design process can accommodate various 
types of incoming data and information are presented with higher granularity than that found in the 
extant literature. That is, to the best of the authors' knowledge, most earlier studies of relevance (Hussain, 
Lockett and Annamalai Vasantha, 2012; Peruzzini, Mengoni and Raponi, 2016; Qu et al., 2016a; Song and 
Sakao, 2017; Belkadi et al., 2018) stay on a generic level with regard to PSS design, e.g., to reduce time to 
market of the whole design, and seldom show which concrete steps of design benefit from the obtained 
data and information.  
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The accurate user preferences 
and needs identified through IoT 
and BDA can be used to avoid the 
excessive functions of PSS design 
(Step 6), to implement the open 
innovation, and to reduce the 
R&D costs (Manyika et al., 2011; 
Zheng et al., 2018). 
The discovered knowledge can be 
used to shorten the R&D cycle, 
thereby reducing the economic 
cost of PSS design. In addition, by 
applying the knowledge, the 
labour costs of different PSS 
design phases can be saved. 
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software resources (IoT infrastructures) 
(Huang et al., 2012).  
In addition, with the wider usage of IoT, 
the risk of information leakage is 
increased (Horváth and Vroom, 2015; 
Babiceanu and Seker, 2016). Therefore, 
additional technicians in the 
information security field are necessary 
for PSS providers to ensure smooth 
operations.  
As a result, the economic cost is 
increased because of the increased 
hardware, software, human resources, 
etc. 
 

Note: * Other steps may be applicable, but these steps are supported by the text in the table. 
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Further, the paper showed possible negative impacts or investment needed, in particular, regarding 
users’ knowledge and skills. This is not peculiar to big data, IoT, and BDA; any new technique needs to be 
evaluated against benefits over costs before its adoption in practice. Thereby, this conference 
contribution showed positive and “negative” relations between PSS design against big data, IoT, and BDA 
and thus advanced the body of knowledge within this topic. Compared to earlier work, for instance (Baines 
et al., 2017), showing how to utilize such data, information and related technologies in servitization (i.e., 
organizations’ transition processes towards providing more services), this paper provides new knowledge 
in engineering design. The authors, in the near future, intend to increase the comprehensiveness of this 
work so that the relations of PSS design with big data, IoT, and BDA will be understood more accurately.  

Practical contributions of this paper are twofold. First, the presented 10 step procedure for PSS design 
incorporates essential elements from PSS design methods acknowledged widely in academia. It is not 
comprehensive in relation to the latest literature but maintains essence of PSS design from classic 
literature. The essence is represented in a condensed form and, therefore, it is more efficient to be 
exploited in practice: for instance, when practitioners use this in relation to an existing design process or 
R&D process of a company on question. Second, the insight of this paper helps practitioners with one way 
to connect adopting the new technologies (i.e., big data, IoT and BDA) and capturing value in a well-
planned manner with a systems perspective. This is enabled through addressing PSS design, which is a 
kind of planning of a long term (e.g., a product lifecycle) by nature and builds upon a systems perspective. 
Thereby, the insight facilitates practitioners avoid sub optimisation in a certain phase of the lifecycle or 
by one single function (or department) of a company. 
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HOW FIRMS CO-CREATE DIGITAL INNOVATIONS: 
EXPLORING DIGITAL SERVITIZATION AND CO-CREATION 

 
David Sjödin and Vinit Parida 

 
 

ABSTRACT  
Purpose: Digitalization is a fundamental disruptive force of Industry 4.0, which is revolutionizing the 
way business is conducted within industrial value chains. However, many firms are not prepared to 
benefit from the promise digitalization holds. A radical shift in the innovation process is required 
entailing increased emphasis on agility and co-creation of value through design, customization and 
delivery of increasingly intangible digital offerings in cooperation with their customers. Yet, 
literature on this topic is scarce. The purpose of this paper is to investigate how firms can co-create 
digital innovations with their customers to avoid the digital paradox. 
Design/Methodology/Approach: The present research is based on an empirical study of five 
providers and their customers in manufacturing industries. 
Findings: The results showcase the importance of aligning roles in co-creation and presents a 
detailed process model of ideation, development and implementation. Notably, we identify how 
forming dedicated joint teams at the strategic, managerial and operational levels are key to ensure 
appropriate cooperation and governance of co-creation engagements. We further detail how key 
activities for the joint teams vary over the phases of the innovation process. 
Originality/Value: This study contributes to the growing body of literature on value co-creation in 
digital servitization by providing an in-depth account of how value co-creation processes for 
leveraging digitalization unfolds between provider and customer. This study offers four 
contributions. First, this study shows that value co-creation require openness and resource 
dedication from both provider and customer. Second, results show that value co-creation processes 
are interdependent and both parties perspective should be considered in parallel to ensure 
alignment throughout the process. Third, value co-creation is best managed through an agile 
approach which requires continuous innovation over time especially in the delivery phase. Finally, 
using the value co-creation lens provides novel insights into the digital paradox and how to profit 
from complex digitally enabled advanced services. 

 
 

KEYWORDS: Digital servitization, digitalization, co-creation, advanced services, relationships 
 

1.  INTRODUCTION AND BACKGROUND 
Digitalization represents deep-seated changes in industrial and organizational activities, processes, 
and competencies required to seize the opportunities and respond to the challenges engendered by 
the new digital paradigm. Innovation is at core arising from an immense range of enabling 
technologies, such as the Internet of Things, Big Data, Artificial Intelligence, Cloud Computing, 
Augmented and Virtual Reality, and Blockchain (Rindfleisch et al., 2017; Parida et al, 2019).  Indeed, 
the proliferation of digital technologies increases the pace of change, leading to significant 
transformations in a number of industries enabling radical changes in products, services, innovation 
processes, business models and the very nature of business activities in industrial ecosystems 
(Kalakota and Robinson, 1999; Bharadwaj et al., 2013; Ghezzi et al., 2015; Andal-Ancion, 2003; 
Lyytinen et al., 2016; Nambisan, 2017; Parida et al, 2019; Skylar et al, 2019). Examples of this radical 
departure are smart and connected products (Porter and Heppelmann, 2014, 2015; Iansiti and 
Lakhani, 2014; Svahn et al., 2017), which enable providers to provide increased customer service by 
monitoring and analyzing the performance of product to increase value creation. For example, 
engineering corporations such as ABB, General Electric, and Siemens are investing strategically in 
data gathering and analytics capabilities and in cloud-based platforms. Specifically, digital 
technologies are expected to help manufacturing companies undergo the servitization transition 
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from being a product provider to a solutions provider (Hasselblatt, Huikkola, Kohtamäki, & Nickell, 
2018). This rising trend is encapsulated in the concept of digital servitization, or the provision of 
digital service innovations embedded in a physical product (Holmström & Partanen, 2014). 
Typically, product providers adopt a digital servitization strategy to differentiate themselves from 
competitors (Opresnik & Taisch, 2015) and to explore new revenue streams in collaboration with 
their customers (Scherer, Kloeckner, Ribeiro, Pezzotta, & Pirola, 2016). However, despite expending 
considerable effort in offering digital services, many companies struggle to create real customer 
value, and both providers and customers ultimately fail to realize a financial return on their 
investment in the fast paced digital era (Gebauer, Fleisch, & Friedli, 2005; Kastalli & Van Looy, 2013; 
Suarez, Cusumano, & Kahl, 2013; Pagoropoulos, Maier, & McAloone, 2017). Discussions with senior 
managers within the industry often raise the question of are we digitalizing fast enough and are we 
investing in the right things? This prevalent uncertainty can lead companies to end up in a digital 
paradox where increasing revenues from digital services are not delivering increased profits as 
rampant cost increases are prevalent. Indeed, while digital technologies raise quality and improve 
efficiencies but at the same time drive higher costs of service as more advanced solutions and 
capabilities become available demanding higher entry investment and maintenance costs (Porter 
and Heppelman 2014). 
To counter these problems many studies suggest that digitalization requires a revised innovation 
process and greater involvement of customers in value co-creation processes (Ghezzi and Cavallo, 
2018; Sjödin et al, 2016). However, this can entail many challenges as firms are inexperienced in 
managing this type of development. For example, digitalization has the potential to affect the 
different stages of the innovation process in ways that are complex and ambiguous due to the vast 
array of enabling technologies and the multitude of ways in which they can "augment” product and 
service performance (e.g., Hui, 2014; Iansiti and Lakhani, 2014; Barrett et al., 2015). These 
challenges are especially important as digitalization enables radically new value propositions which 
customer may not understand or be ready to adopt as their requirements are continuously evolving 
as well. At the same time, digitalization reduces the time needed to develop and launch innovations, 
shrinks the lifecycle of new products and services on the market (e.g., Marion, 2015), and requires 
companies to cross-fertilize their knowledge base with technologies they are not familiar with. 
Successfully responding to these challenges requires agility as well as co-creative capabilities in 
product and service development (e.g., Kock and Gemünden, 2016), which in turn requires bold 
changes in the way the innovation process is managed, how innovation activities are organized and 
governed, and the competencies and roles of those involved in innovation processes. These changes 
are particularly important in the way firms works together with their customers to create value. Yet, 
little is known on how firms instil these changes in their value co-creation practices. Thus, despite 
broad awareness of the changes that digital technologies bring to innovation processes, several gaps 
hinder a more complete understanding of how digitalization affects product and service 
development and how value co-creation can be organized and managed. In particular, this study 
targets three gaps: 
First, we still lack in-depth insights into how to work together with customer involving multiple 
cross-functional actors across multiple phases of the innovation process. Indeed, many studies argue 
that digitalization can change the role of customers, opening doors for the adoption of a more 
customer-centric approach. Yet, detailed insights into how such processer are facilitated is lacking. 
Thus, delineating the order and composition of innovation activities for both parties within each 
phase of the process is particularly valuable to understand the relational dynamics within the digital 
innovation process. Prior studies have argued that the needs and requirements of each phase are 
different and, thus, a detailed analysis of the activities that facilitate progress across the phases of 
ideating, developing and implementing digital innovations is needed (Parida et al, 2019; Sjödin et al, 
2018). In addition, the roles and responsibilities of various cross-functional actors may change. Thus, 
given that the interactions between the provider and the customer in digitalization are more 
iterative and interdependent (Sjödin et al, 2016), an opportunity to grasp the interdependencies in 
digital innovation over time is an important research gap.  
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Second, there is a need of further understanding agile and cost effective innovation processes for 
digital innovations. Senior managers who confront accelerating change and increasing complexity 
are realizing that their organizations must become more adaptive through initiatives designed to 
produce customer-focused implementation ready innovations.  Recent research suggests that new 
agile development opportunities are presented when firms leverage digital technologies to innovate 
their offering. Yet, many issues still remain in understanding how firms can instill speed and 
effectiveness into the digital innovation process by working in a more agile way.  Indeed, digital 
technologies, such as analytics, virtual prototyping, or simulation of production processes arguably 
holds the potential for fostering greater agility in innovation processes, enabling new types of 
experimentation, exploration, and “fast fail” approaches. However, we still lack detailed insights into 
how such agility can be deployed in manufacturing sectors where linear approaches to innovation 
(e.g. stage-gate) are still predominantly applied before approaching the market with new 
innovations.  
This study seeks to address these research gaps by exploring the innovation processes that enable 
providers and customers of digital innovation to achieve increased value from co-creation and avoid 
the digital paradox. Given both the opportunities for value creation and the threats to value capture, 
it is critical to understand how such process unfold and how parties engage in different roles across 
the process. Thus, this study seeks to uncover: How firms can co-create digital solutions with their 
customers to avoid the digital paradox? 
The present research is based on an empirical study of five providers and their customer 
relationships in manufacturing industries. The results showcase the importance of aligning roles in 
co-creation and presents a detailed process model of ideation, development and implementation. 
Notably, we identify how forming dedicated joint teams at the strategic, managerial and operational 
levels are key to ensure appropriate cooperation and governance of co-creation engagements. We 
further detail how key activities for the joint teams vary over the phases of the process.  
This study contributes to the growing body of literature on value co-creation in digital servitization 
by providing an in-depth account of how value co-creation processes for leveraging digitalization 
unfolds between provider and customer. This study offers four contributions. First, this study shows 
that value co-creation require openness and resource dedication from both provider and customer. 
Second, results show that value co-creation processes are interdependent and both parties 
perspective should be considered in parallel to ensure alignment throughout the process. Third, 
value co-creation is best managed through an agile approach which requires continuous innovation 
over time especially in the delivery phase. Finally, using the value co-creation lens provides novel 
insights into the servitization paradox and how to profit from complex digitally enabled advanced 
services.line) 
2. METHODS 
This study is based on an exploratory multiple case study of five providers and their customer
relationships concerning digital services. Case studies make it possible to mobilize multiple
observations on complex relational processes (Eisenhardt, 1989; Eisenhardt, & Graebner, 2007) and
are particularly useful in developing new insights into theoretically novel phenomena (Edmondson & 
McManus, 2007), such as how providers and customers transform and co-create innovations in
digital servitization. This approach allows versatile and complementary insights to be obtained. 
Our sample included globally active Swedish providers and customers engaged in digital servitization 
relationships. 
Data for the present study was gathered primarily through individual, in-depth interviews with
participants in from providers and customers active in digital servitization. We developed a semi-
structured interview tool for our interviews. Therefore, we undertook interviews with numerous
managers from both the customer and the provider sides of the relationship. To do so, we organized 
separate interviews with each of them. 
In total, 40 respondents were interviewed from all cases. The respondents were selected because
they were actively involved in the relationship. Respondents were asked open-ended questions with 
the support of an interview guide. The guide was developed based on themes about digital
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servitization, value co-creation between provider and customer, and how business relationships 
start and evolve over time. For example, respondents were asked to consider questions relating to 
broad themes such as ‘How did the digital servitization relationships evolve?’, ‘Which activities are 
critical in facilitating digital innovation?’, and ‘How was different roles involved in the process?’. In 
seeking answers to these overarching questions, we encouraged informants to base their answers 
not only on the relationships studied but also on their broader experience so that empirical 
comparisons were facilitated. 
 
Following Van Maanen (1979) and Clark et al. (2010), we selected an interpretive research approach, 
which “gives voice in the interpretation of events in a first-order analysis to the people actually 
experiencing those events” (Clark et al., 2010 - p. 403). The data analysis was based on a thematic 
analysis approach, which provides ways to identify patterns in a large and complex dataset (Braun & 
Clark, 2006). Moreover, it provides a means to effectively and accurately identify links within 
analytical themes. Through a series of iterations and comparisons, it is possible to identify themes 
and overarching dimensions so that an empirically grounded framework can be developed. In doing 
so, we followed a three-step process similar to that described in recent literature. Data was coded 
into categories following a thematic analysis approach to find relevant themes and patterns (Braun 
& Clarke, 2006). These were then clustered into second-order themes, which were converged into 
aggregate dimensions (Braun & Clarke, 2006; Gioia, Corley, & Hamilton, 2013). 
 
3.  FINDINGS: AN AGILE INNOVATION PROCESS FOR CO-CREATION IN DIGITAL SERVITIZATION 

 
In this section, we present the findings that emerged inductively based on the data analysis.  In 
seeking to explain how provider and customer work together in co-creating digital innovations, we 
began by identify themes corresponding to the building blocks or key principles for digital service 
innovation processes (e.g. digital micro-service investment strategy, agile digital service co-creation 
and practice based capability development). In addition, key roles for co-creation was identified (e.g. 
digitalization steering team, agile development team and operational optimization team). Figure 1 
provides an illustration of the data structure. After describing the building blocks separately, we 
turn, in the following chapter, to an emergent framework that specifies the interrelationships and 
need for alignment among key roles in co-creation, and how they enable/hinder achievement of and 
progression from specific phases in the innovation process. The model shows how providers and 
customers cope with managing the tension and alignment between value-creation and value-
capture activities in managing the digital paradox. 

Figure 1. Data structure
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First, our analysis of how companies where working with innovation in digital servitization 
uncovered a more flexible innovation process focused on co-creation. Three themes or principles 
where found to encapsulate this process, digital micro-service investment strategy, agile digital 
service co-creation approach, and practice-based capability development. As respondents described 
these principles would ensure the needed flexibility, pace and customer focus to the digital 
innovation process. 
 
Second, our results show how firms generally employ three multifunctional and interorganizaitonal 
teams to direct the digital innovation initiatives: digitalization steering team, an agile technological 
development team and an operational optimization team. 
 
4.  DISCUSSION 
 
This study has provided new insights into the digital innovation process by focusing on value co-
creation in provider-customer relationships. The results showcase the importance of aligning roles in 
co-creation and presents a detailed process model from ideation throughout development and 
implementation. Notably, we identify how forming dedicated joint teams at the strategic, 
managerial and operational levels are key to ensure appropriate cooperation and governance of co-
creation engagements. We further detail how key activities for the joint teams vary over the phases 
of the innovation process. This study contributes to the growing body of literature on value co-
creation in digital servitization by providing an in-depth account of how value co-creation processes 
for leveraging digitalization unfolds between provider and customer.  
 
The findings provide a comprehensive account of the digital innovation process, rooted in interactive 
need finding and problem solving activities involving both provider and customer teams at different 
levels. In particular, the findings contribute to delineating the scope of digitalization partnerships 
where partners are deeply integrated into each other’s operations not only in the early design 
phases but throughout value delivery. Agility is core to our findings, in that firms would iterate and 
make quick “micro services” to progressively develop higher value creating digital systems. The 
process model depicts a dynamic and iterative digital innovation process through which new digital 
opportunities are explored, valued, designed, agreed upon and sometimes discontinued. Indeed, 
digital innovation is clearly not a one-time activity; it is an iterative process in which providers and 
customers not only need to agree on initial opportunities for exploiting digitalization  but also to 
make sure that these are adapted to ongoing changes in the relational dynamics and add on novel 
innovations over time. The findings provide a more practically rooted view of this process, 
facilitating further refinements to the digital innovation process literature by focusing on co-creation 
in relationships.  
 
This study contributes to the growing body of literature on value co-creation in digital servitization 
by providing an in-depth account of how value co-creation processes for leveraging digitalization 
unfolds between provider and customer. This study offers four contributions. First, this study shows 
that value co-creation require openness and resource dedication from both provider and customer. 
Second, results show that value co-creation processes are interdependent and both parties 
perspective should be considered in parallel to ensure alignment throughout the process. Third, 
value co-creation is best managed through an agile approach which requires continuous innovation 
over time especially in the delivery phase. Finally, using the value co-creation lens provides novel 
insights into the servitization paradox and how to profit from complex digitally enabled advanced 
services. 
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where found to encapsulate this process, digital micro-service investment strategy, agile digital 
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creation in provider-customer relationships. The results showcase the importance of aligning roles in 
co-creation and presents a detailed process model from ideation throughout development and 
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of the innovation process. This study contributes to the growing body of literature on value co-
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for leveraging digitalization unfolds between provider and customer.  
 
The findings provide a comprehensive account of the digital innovation process, rooted in interactive 
need finding and problem solving activities involving both provider and customer teams at different 
levels. In particular, the findings contribute to delineating the scope of digitalization partnerships 
where partners are deeply integrated into each other’s operations not only in the early design 
phases but throughout value delivery. Agility is core to our findings, in that firms would iterate and 
make quick “micro services” to progressively develop higher value creating digital systems. The 
process model depicts a dynamic and iterative digital innovation process through which new digital 
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unfolds between provider and customer. This study offers four contributions. First, this study shows 
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INDUSTRY 4.0: EXPLORING COLLABORATIVE SUPPLY NETWORKS  
FROM THE PERSPECTIVE OF SERVITIZATION OF A MATURE PUBLIC TRANSPORT SYSTEM 

 
Caroline Ennis and Nicholas Barnett 

ABSTRACT  
Purpose: Digital transformation in the era of Industry 4.0, with its revised, prescribed frameworks of 
practice, include those which are redefining the contextual characteristics that strongly advocate 
collaboration within the supply chain; and in doing so, see this element of the operations function as 
being an increasingly critical contributor to operational performance.  We deepen the understanding 
of the concept and operationalization of the collaborative supply network in terms of it being a value 
ecosystem wherein value is captured and exploited within servitization practices (Baines & Lightfoot, 
2013), as present within a mature public transport system.   
Design/Methodology/Approach: So, we take a qualitative approach through the critical review of the 
business unit level perspective as this provides an understanding of the implied intention of the digital 
transformation of the organisation, as associated to its the operational capability. Through joint 
interview discussions with the strategic and technical business unit leaders, we determined the realities 
of implementing a collaborative approach towards supply network relationships and the ability to 
exploit a range of Industry and Service 4.0 technologies, particularly when external suppliers seek to 
apply technology push to enable operational improvement.   
Findings: We conceptualised the perspective of 'value contribution' and 'collaboration' as present 
between the strategic and technological/operational business units, within a mature public transport 
system during a period of cost reduction and at a time when they are heavily impacted by the 
technology push from external suppliers.  We touch upon the merging and interdependence of the two 
business units, which have forged strong collaborative relationships between the strategic intention 
and operational design and capability.  We were able to determine the current joint efforts to exploit 
value within the supply network, such as the requirement  for efficiency of customer processing 
machines and the quality of customer experience for escalator services.   Servitization is shown to be 
present through the manner in which the two business units have made the decision to apply technical 
capabilities to install sensory devices to collect customer usage data that brings precise, reactive 
planned escalator maintenance  in the form of servitization of transportation products; despite the 
business units being unaware of it as being a representation of servitization practice (Crowley, Burton, 
& Zolkiewski, 2018).    
Originality/Value: By exploring the contribution, in relation to the level and extent of the strategic 
intention of organisations; and the associated development of its [digital] operational capability, we 
argue that, the performance of the operation is critically linked to the collaborative supply network 
strategy, and as such, the future approaches taken by the organisation will benefit from research that 
supports the understanding of the current realities and the their deployment of servitization practice, 
which inherently require close collaboration between supply networks.  In the era of Industry 4.0 with 
its progressive digital transformation, this research brings the possibilities to generate deeper 
understandings that inform future developments in collaborative supply networks as value ecosystems.   
The research seeks to bring servitization beyond conceptualization and into the forefront of practice 
and to be able to have it more clearly understood from an organizational and strategic perspective, in 
order that it can be applied to capture and exploit value at the operational level. 
 
KEYWORDS: Industry 4.0, operations strategy, collaborative supply networks, value ecosystem, 
servitization in public transport 
 
1.  INTRODUCTION  
We are interested in how the strategy for digital transformation effects and impacts on the supply 
network aspects of the operation (such as internal business to business unit supplier collaboration and 
engagement in the planning, designing and day-to-day service delivery).  We understand that cyber-
physical systems, as present in the Industry 4.0 era, have facilitated a paradigm shift that exploits 
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technological capability and that it enforces a more collaborative approach to supply network 
relationships and competitive dynamics. We are aware that the strategic intention and [digital] 
operational capability of an organisation is intrinsically linked; and that more can be learnt about the 
realities of practice through explorative case studies. Service provision in the Industry 4.0 era, is 
increasingly adopting manufacturing-based frameworks of practice to be able to exploit the benefits 
that these offer in terms of operations efficiency and effectiveness.  For example lean processing and 
just-in-time (JIT) production are continuing to make significant differences to healthcare provision in 
some regions such as Sweden (Kohlberg, Dahlgaard, & Brehmer, 2006) where lean was seen able to 
support the flow of service activities to support the overall [efficient and effective] processing of 
patients.  More recently, health care contextual research (Maijala, et al., 2018) has found that 
leadership traits play a critical role in the successful implementation of lean.  They state that those 
strong in successful lean leadership tended to include a demonstration the following capabilities: 
problem solving, making change occur, empowering, communicating, coaching, supporting, facilitating, 
and being democratic. In the Journal of Public Money and Management, there has been further debate 
on the changing to lean in public services (Holmemo, Ingvaldsen, & Benders, 2017:6) which discusses 
how “local managers had to decide which lean principles and tools were useful to their units and how 
they should be used”. In their editorial for a more recent article in the same journal, (Bateman, Radnor, 
& Glennon, 2018) state lean relates to the people issue, along with process and sustainability and that 
the reduction in spending levels continues apace across the globe.  
     This shift towards lean in public services therefore comes in the light of the economic constraints 
within UK services and specifically for public transport in London, and at  a time when there has been a 
significant drop in government funding (Transport for London, 2019: How we are funded).   For 
Transport for London (TfL) this means that there is a need to adopt, a simpler business structure, leaner 
processing, sustainable approaches to product lifecycle, and to deploy technology as efficiently as 
possible in performing the service delivery. Working with suppliers offers a chance to exploit lean in 
terms of cooperation where the supplier becomes an extension of the production line [service process] 
(Paton et al., 2011) and to capture value from supply networks and operational processing where 
possible.  Previous studies on Industry 4.0 have articulated the reasoning about the benefits of Industry 
4.0, with its paradigm shift to cyber-physical systems and revised business models.  Hence, the 
transformation of organisations in the era of Industry 4.0 has led to a re-framing of business models 
and practices.  One such framing is that of stakeholder value contribution as associated to supply chain 
relationships cooperating within a highly dynamic network system. These ecosystems tend to be fluid 
in nature which makes it difficult to understand the contribution of value arising from the range of the 
interdependent components (Geisberger and Broy, 2012, cited in Lasi et al., 2014) co-operating within 
the network system of the supply chain.  

 
2.  THEORETICAL POSITIONING TOWARDS THE RESEARCH APPROACH 
Organisations are generally characterised as having three levels of strategy (Barnes, 2018).  At the 
strategic, top level it’s about the business that you are in, the relationships between different elements, 
the resources, and the design of overall control.  Where organizations have business units, these come 
under the level of overall control and focus on the contribution, competitiveness and objectives of the 
business.  At the subsequent, day-to-day operational level, the considerations are for the functional 
performance and delivery of the offering (product/service) that include decisions for technology and 
workforce.  Put simply, “operations management (OM) is the science and art of ensuring that goods 
and services are created and delivered successfully to customers” (Collier & Evans, 2017).  When 
considering operational level strategy, what actually happens within organizations is ‘decision making 
based’ which Paton, et al., (2011:52) define as the major set of decisions about core competencies, 
capabilities and processes, technologies, resources and key tactical activities necessary in the function 
or chain of functions that create and deliver product and service combinations.  
     Significantly, the relationship between the top level strategic intention and operational level 
capability is a critical factor in the successful performance of an organization, and one that over the 
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lifecycle of the organizational development should see the operations performance capability 
becoming the influencer of the revised strategic intention.  Interestingly Barnes (2018:75) explores this 
day-to-day perspective, viewed as the ‘functional level strategy’, wherein operations is one functional 
element; and he states that “an effective operations strategy is also one that makes a contribution to 
the competitive advantage of the organization”.  In which case, with the shift towards cost cutting, 
value for money and revenue generation, the extent to which the organization has enhanced its 
operations performance, provides the chance to exploit the value that this capability has in terms of 
both the internal and external operating environment.  Hayes and Wheelwright (1988), considered this 
as the competitive edge perspective, defining it as an organization moving through enhancement stages 
from correcting worst problems; to adopting best practice; to linking strategy with operations; ending 
up being such a high performer that it acts to support external providers of similar or related market 
offerings.   
     Subsequently, their more recent research at Harvard, with additional academics, (Hayes, et al., 
2004), appears to address the paradigm shift into the 4th Industrial Revolution, Industry 4.0; wherein 
the outcome defines that there are business to business, functional hubs, focussed across a common 
process or requirement. (Chen & Miller, 2015) see that there is a shift away from competitive 
behaviour, towards collaboration and determine that rivalry between organisations is about economic 
and market competition; and that the Awareness-Motivation-Capability (AMC) model, (when seen 
through the lens of relational competition), offers a number of performance consequences in 
comparison to the original competitive dynamics model; wherein engagement between firms is core to 
competition. Pertinently, they state that more attention is now paid to all stakeholders, as the need to 
garner support in any given situation becomes more of an imperative; and that the changing nature of 
competition drives awareness of the social and business need for closer relationships.  
     Technological advances have always impacted manufacturing. Initially it was steam which enabled 
mechanisation. This was then followed by the intensive use of electrical energy enabling mass 
production, and more recently by widespread digitalisation which allowed for the automation of 
production processes. (Lasi et al., 2014) define the term Industry 4.0 as having two development 
directions; one, as the application pull (related to the change in the operating framework) and the 
other, as the technology push, wherein industrial practice and use of mechanisation and automation 
will further increase.  They describe how these are characterised by cyber-physical production systems 
and networks. The enabler of such a transformation will be the integrated use and coordination of 
multiple advanced information technologies (e.g. Internet of Things, cloud computing, data analytics, 
smart objects, etc.) which promises to change the landscape of manufacturing.  For example, it is now 
possible to equip production plants (its machines, components, etc.) with sensory abilities and 
connection to an Internet-enabled platform enabling an increased level of monitoring and control.  A 
further consequence, is the accumulation of enormous amounts of data (Big Data), which can, if 
organised and processed effectively and efficiently, provide benefits for the enterprise, its business 
partners (e.g., supply chain or business ecosystem) and its customers (e.g., mass-customisation).  
Moreover, Berman (2012), in the context of digital transformation defines the essential business 
capabilities, which require a consideration of transforming the operating model and to be able to design 
new business models.  In terms of the supply chain perspective, Berman talks of going beyond 
traditional partnerships with developers and suppliers and to consider that in the new business model, 
organisations should explore how to collaborate with their competitors.  
     The increased level of data sharing and cyber-physical integration among network partners can lead 
to a shift in the way organisations compete/collaborate (Chen and Miller, 2015) and in the way that 
value is created and captured in a business ecosystem (Urmetzer, et al., 2016). Industry is traditionally 
recognised for the manufacturing of physical goods. However, in order to more adequately satisfy 
customer expectations and compete effectively on the market, industrial firms have increasingly 
offered services that either complement or integrate the manufactured product. Therefore, 
relationships between network partners are increasingly becoming service-based relationships and the 
networks in which they operate are enabling competitive performance as a result of cooperation and 
collaboration (Prajogo, et al., 2016). It can be expected that the increased flexibility, adaptation and 
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customisation that Industry 4.0 brings to the operating models and production will further reinforce 
this phenomenon, which is known as Servitization (Baines & Lightfoot, 2013; Bigdeli, et al., 2017).  
     In considering businesses being organised into networks and the difficulty in handling and 
interpreting value creation and capture Letaifa (2014) provides an outline of the theoretical 
developments of business ecosystems which refers to the work of Moore (1993) who in his seminal 
article “Predators and Prey: The New Ecology of Competition”, puts forward the concept of business 
ecosystem for the first time.  Letaifa (2014) talks of a system that includes resources of all sorts, drawing 
in capital, partners, suppliers, and customers to create cooperative networks determining the transition 
from supply chains to ecosystems. It provides a good scope of applied cases including radio stations 
and universities and it shows how the ecosystem unfolds over time and in concluding it mentions that 
the ecosystem requires a balance between value-co-creation and value-capture objectives to be able 
to innovate and survive.  Urmetzer et al., (2016) then develop this further to focus on building a 
framework to help solve the problem of a lack of ability to understand the complete value exchange 
between partners in business ecosystems (focusing on the direct and indirect value capture and 
creation between key stakeholders). And in drawing on literature at the intersection of servitization, 
digital business models and supply chain, Vendrell-Herrero et al. (2017) empirically explore how digital 
disruption has affected business-to-business (B2B) interdependencies. They mention how 
dematerialisation of physical products is transforming the way firms are positioned in the supply chain. 
Specifically, they propose that these new market conditions can empower downstream firms, but that 
upstream firms can still capture additional value through digital services if their servitized offer includes 
difficult to imitate elements.   
     With the transformation to digital operations in a servitization era we should explore how 
organizations are integrating and collaborating their operations within the supply network.   It is also 
pertinent to seek to understand how the holistic perspective of the service-dominant ecosystem 
(Luftenegger, Comuzzi, & Grefen, 2013) enables collaboration and value, and what this ‘servitized’ 
business model looks like in a range of product-service system contexts.  There is evidence though that 
there is dissonance towards servitization and that there is currently a need for a clear understanding of 
the organizational intention in adopting it (Crowley, Burton, & Zolkiewski, 2018); in which case a first 
step is to assist organizations in the understanding of where it might be present and unrecognized as 
such; and that in doing so they are able to determine the value that it brings to the organization.  

 
3.  OBJECTIVES AND METHODOLOGIES 
Set in the Industry 4.0 era, and framed by the contribution of operations capability aligned to strategy 
(Hayes & Wheelwright, 1988; Hayes, et al., 2004) the research includes understanding how 
adopting 'collaborative' supply network strategies acts to support the effective and efficient delivery of 
London Underground services.  It seeks to explore how the strategy and technology and networks 
business units might capture and exploit the value and capability that the wider supply network 
members offer.  We aim to do this by exploring how the organisation articulates and frames strategic 
intention and digital operational capability and how it adopts a ‘collaborative’ supply network as part 
of digital transformation. The intention is to understand the current collaborative perspectives and 
intentions of the business unit to business unit supply network relationships and dynamics.   This offers 
an opportunity to understand and conceptualize the characteristics and design of the network and be 
able to frame a model of collaborative practice as associated to the BSI 11,000 model and in later 
research the ISO 44,000 framework.   Adapting and applying the BSI 11,000 model (BSI, 2010b), which 
defines the stages and indicators of collaboration between businesses working together, we identify 
the occurrence and strength of these characteristics for a small number of the elements of the 
product/service offering.  In order to consider the future of research in this field, we wanted to first 
establish a conceptual understanding of an Industry 4.0 collaborative supply network and servitization, 
through undertaking a initial and then deeper study of a case in which this is taking place.   
     Strategic intentions of organisations, and the characteristics of competitive and relational business 
approaches, as applied when [co]operating and collaborating within a supply network system and more 
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recently within interdependent, supply chain ecosystems, originated from the perspective of business 
ecosystems (Moore, 1993).  In which case, the intention of this research is to be able to further define 
and understand collaborative business and ecosystem perspectives as evident within supply network 
relationships.  The context for the research is determined by the factors and characteristics of Industry 
4.0 era as related to service supply systems and networks in a mature public transport service and to 
the transition towards digital transformation.  It seeks to provide conceptual considerations of 
collaborative, interdependent supply chain network ecosystems that can be understood and thereby 
become practical realities for other transport systems applying digital transformation. In addition, 
through the exploration of the strategic intention of the organization and operational implementation 
of it seeks to identify the occurrence of servitization practice, whether recognized and identified or not. 
     Designing the research questions took some time as it needed to carefully consider the perspective 
of the BSI 11,000 Standards that outline the strategic framework, indicating the characteristics of 
collaborative relationship management (BSI, 2010b); and the eight stage approach that it prescribes for 
how to achieve this.  Firstly, adaptions were made to the naming of the stages of the prescribed lifecycle 
of collaborative relationship management, to provide an academic articulation of the terms. So, for 
example the stage 1, awareness perspective, was renamed ‘strategic awareness’ and stage 2, 
knowledge, was renamed ‘strategic direction’.  This did not change the overall way in which the case 
could be explored through questioning though, as it just acted to set it within what the researchers 
judged to be a more categoric and substantive academic position.  Pertinently, this then linked the 
industrial perspective with the theoretical framing within the field of operations strategy and 
operational capability as specifically related to Industry 4.0 and servitization. Refinement established a 
scope of research that seeks to explore: 1) Strategic Direction; 2) Own Digital Operational Capability; 3) 
Use and Impact of 4.0 Technology; 4) Partner Selection; 5) Working Together; 6) Value Contribution;   
7) Collaborative Capability Management; and 8) Relinquish Collaboration.  Question sets had then been 
designed around the eight stages to gather the data with regard to what we wanted to find out about 
the extent of collaboration within the supply network of Transport for London, in line with these BSI 
standards and from the perspective of Industry 4.0 and Service 4.0.     

 
4.  CONTEXT AND CONCEPTUAL REFINEMENT 
Transport for London is the umbrella organisation, within which there are a number of business units 
(TfL, 2018) which are 1) Customers, Communication & Technology; 2) General Counsel; 3) Finance;        
4) London Underground Ltd; 5) Commercial Development; 6) Crossrail 2; 7) Human Resources;                        
8) Transformation; 9) Major Projects; 10) City Planning; 11) Surface Transport; 12) Walking and Cycling; 
and 13) Delivery Unit (note that it is note clear what the scope for 12 and 13 are as there are no listings 
for sub-ordinate roles beneath the director level).  During this initial stage interview, with The Senior 
Strategy Manager, (for London Underground for Technology and Networks), and  The Senior Business 
Architect, (Surface Operations); the efforts were targeted towards generating a deeper understanding 
of the conceptual perspective of collaborative supply relationships and how these appear to manifest 
themselves within internal and external supply networks.  We expected there to be a more complex 
consideration compared to the more tangible elements of manufacturing due to the dynamic, non-
linear, and intangible elements and nature of service provision; which there was.  The design of the 
interview was driven by a precise set of questions which was intended to capture categoric detail from 
the two participants.   
     At this early stage of conceptualisation and initial exploration, we were surprised to find that the 
carefully designed set of questions (based on the refined articulation) were not able to be fully 
deployed; or as categorically as they had been intended.  What actually transpired from the initial 
research engagement, is exactly what Peters et al., (2013) conclude, in that the business network is 
largely a reflection of what we know and understand about them [already].  They explore how 
academics undertake research into business networks and in their considerations they talk about how 
researchers, of business network practice, should not undertake a deliberation about how to do the 
research.  Deliberating about whether to undertake qualitative research with a social constructivist lens 



222

Ennis and Barnett 
 

Proceedings of the Spring Servitization Conference (SSC2019) 

(seeking to unpick and rebuild what has been socially constructed by its actors following it having been 
substantiated by academics); or to do so with a critical realist one, (seeking to come to terms with the 
nature of reality which is graspable by research and can therefore be easily theoretically framed to build 
new concepts), is not allowing for determination of the ‘real-life’ practice.   
     The attempt to conceptualise in such a way, demonstrates that these assumptions will restrict the 
opportunities that the research process and data collection provide to be able to interpret the 
phenomenon of collaborative supply networks and the actual implementation of it in specific cases 
(Walsham, 2006).  Actually, drawing from what Walsham (2006) and Peters et al., (2013) advocate, it is 
a better to approach the research by working closely with the business network participants to 
understand their perspective and the business supply network dynamic, as played out in practice.  In 
which case, the data collection should include letting the participants be very open with the responses 
to the broader topical areas; and as the interpretative researcher, to be able to see what themes are 
evident with the data and what questions it appears to address.  In this case this has come along with 
the promise of access to other business network members from which the data and therefore 
knowledge will grow and the applied understanding will develop.  Fortunately, the current participants 
have offered to continue with the research in its later stages and will be able to accommodate 
introductions to additional business unit executive and senior level management; which will be further 
supplemented by the access to day-to-day operational staff to extend the research further, enabling a 
view at all levels of strategy (Barnes, 2018). 
     During the qualitative research process it is necessary to conduct precise, consistent and exhaustive 
activities that result in credible academic outcomes; which includes rigorous and relevant thematic 
analysis (Nowell, et al., 2017).   At this stage, the researchers have undertaken a broad scope review of 
the themes within the interview transcript data and we are able to determine the following questions 
and themes within them:  
Q1. What is the strategic intention and digital operations capability between business units as internal 
elements of the supply chain?  
Themes include: technology as a solution; the recurring mention of the four priorities of the umbrella 
organisation (affordability, customer service, safety and reliability, and people; inhouse sourcing 
complimenting outsourcing; consultancy as an exploitation of the external value of the operational 
capability; competency [in the era of Industry 4.0]; value for money; constraints of legacy technology; 
and collaboration as an intention. 
 Q2. What are the characteristics of the relationship between the business units as network members?   
Themes include: the occurring mention of collaboration as practice (overlapping from the strategic 
intention); delivery partners working together; oversight and due diligence; partnership relationships; 
competency capturing and sharing; outsourcing as realized from technology push of external suppliers; 
forums; sharing knowledge; and delivery partners working together.   
     These themes are interesting, in that there is little mention of digital transformation, which is 
perhaps demonstrating the digital is inherent in all that they do.  What is significant though, is the 
dominance of the themes of collaboration and value [capture] and that these match with the 
theoretical positioning that Urmetzer, Matinez, & Neely, (2016) conceptualize; most pertinently,  this 
was the original trigger for the authors to undertake research in this field back in 2017.  
      
5.  CONCLUSION 
London Underground and Surface Operations seems to merge together as internal supply network 
members, which is evident within the interview process, where there appears to be a seamless 
connection between the two business units and their senior managers; this is specifically evident when 
the articulation of the strategic intention and the digital operational capability comes across as mutually 
understood and appreciated.  This very close working relationship (demonstrating collaborative internal 
supply networks), came as a result of an intended strategy; which aimed to bring these two business 
units closer together, and which hoped to avoid differences in strategic planning; and therefore to be 
able to address the four priorities more broadly and constructively; particularly as the reduction in 
funding began to impact very heavily on the overall organisation.  Here the point that came across most 
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obviously was the need to ensure value, and “so we define what we want, make sure we’ve got the 
money, make sure of the outcomes, try and define the business case that we are trying to achieve, look 
to T&D [Technology & Data Business Unit, Surface Operations] and look at the technical options of how 
we can deliver that” (Senior Strategy Manager on what his role is).   What arose from the interview 
proceedings, was a much more fluid and natural data set, which appeared very much driven by the 
collaborative and dynamic behaviour of the two senior level business unit participants, whose natural 
approach and mutual appreciation of the broader internal and external supply network appeared to 
show a deep level of understanding of the application of collaborative relationships.  This deserves 
further research looking at it from the perspective of organisation development and dynamics of 
individual actor’s behaviour (but not for this project to undertake).   
     There are a number of very good examples given in the data that indicate how Transport for London 
work with external supply network members and here we can draw upon a single applied example of 
servitization in a superficial manner only, as so far, there has not been the chance to explore the applied 
realities of these specific aspects of the data.  So for this example, we wanted to be able to explore and 
consider what the participants from the business units understood about the concept of servitization 
in public transport and how servitization of products is operationalized in London Underground.  
Understandably, they would not necessarily be fully aware of the concept of servitization of products.  
So, as we planned to be able to naturally capture examples of servitization, without being too explicit; 
we drew from the points they made about escalator services and the need to ensure customer 
satisfaction and the operational reliability of this element of the overall transport service.  Fortunately 
this example had evolved during the interview session; and would have done so, based on the 
progressive design of the interview questions, and the flow towards the consideration for the use of 
Industry 4.0, and Service 4.0, technology (see Ennis et al., 2018) and servitization; although the business 
unit participants did not recognize their service process technology as applied in this manner.  The 
interview culminated in them  having discussed how using sensory devices to track escalator usage 
enabled them to understand the precise point in time when maintenance of the product was required; 
and then, as we identified for them, that they were operationalising servitization; thus enabling lean 
outcomes and value capture based on Industry 4.0 concepts and digital transformation.  In which case, 
whilst it could be determined that the research design was prescriptive in nature, the openness of the 
business unit participants has enabled them to learn about the theoretical framing of this concept of 
collaborative supplier relationships  (BSI, 2010a); and simultaneously (and collaboratively), enabled the 
researchers to generate an early stage understanding of the operationalization of the concept. This 
demonstrates that the value of collaboration extends beyond the explicit and obvious; and that it is 
notoriously difficult to understand the dynamics of the ecosystem in which you [co]operate; and, most 
importantly, that there is still a lot to learn about the realities of collaboration and relationships in 
applied practice in the era of Industry 4.0.   
     Certainly, as we progress further with research, and understand more deeply the benefits of digital 
transformation, and the related contribution of value to the ecosystem of suppliers, within the era of 
Industry 4.0; we will be able to understand more about the operational perspectives of the measures 
of that value contribution, and capture.  Ultimately, where value contribution and capture is 
measurable and quantifiable (Urmetzer, Matinez, & Neely, 2016), there will be an appropriate level of 
appreciation towards that contribution that sustains the overall collaborative relationship and brings 
value in a range of ways, such as cost and time savings, increased productivity and knowledge capture.  
This could be wherein the range of network members are seen to be cooperating, interdependently 
within a pool, where the contributing members are characterised as bubbles, which can expand, deflate 
or float away.  The future is one of technological revolution and uncertainty, which as researchers bring 
us many opportunities, one of which is to be able to explore how this pool avoids too many of the 
members feeling deflated, exploited and undervalued; and one where there is a fair appreciation of the 
value which the members contribute to the overall pool and the ecosystem of collaborative suppliers. 
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ABSTRACT  
Purpose: Circular business models have a huge potential to lead to economic, social and 
environmental benefits. But in order to archive this it is crucial to reach global implementation. 
Therefore, the purpose of this paper is to investigate how firms can assess the potential and criteria 
for implementing circular business models in different global markets. 
Design/Methodology/Approach: To reach the stated purpose, we have adopted a quantitative 
research approach and undertaken 25 explorative interviews in three large Swedish manufacturing 
companies and their global service network. 
Findings: In this paper, a decision support tool to choose the appropriate circular business model for 
global implementation has been developed that facilitates the first steps towards circular business 
models implementation. It identifies eleven criteria that should be analysed to decide the appropriate 
circular business model.  
Originality/Value: Circular business models have not yet reached wide implementation. One reason 
is that they are often presented as one fits all solutions but this is not appropriate for global 
implementation. Therefore, the decision tree that is developed in this paper helps companies to 
choose the circular business model that is most appropriate for a specific product in a specific market.  

 
KEYWORDS: Circular business models, Servitization, Product-Service Systems (PSS), Global markets,
Service network, Decision making.

1.  INTRODUCTION  
The circular economy is a necessary response to the global need for an ecological economy, which 
requires economic activities that are consistent with the three principles: Reduce, reuse, and recycle 
(Ying & Li-Jun, 2012). Circular business models have a huge potential to lead to economic, social and 
environmental benefits. But in order to archive this it is crucial to reach broad implementation of 
circular business models beyond pilot projects and local initiatives. The largest effects can be reached 
when large companies that even operate globally implement circular business models as the core of 
their operations. However, global implementation of circular business models is challenging and the 
variety of different circular business models requires the consideration of many factors.  

The dispersed nature and diversity of customer segments, each of which has specialized
requirements and regional differences, makes implementing circular business models a problematic 
undertaking requiring new organizational capabilities and routines (Baines et al. 2007; Parida et al. 
2019; Reim et al., 2019). More importantly, recent studies indicate that providers of service innovation 
need to align their agenda with their distribution network; otherwise they risk market failure and 
unexpected costs (Story et al., 2016). In contrast, much of the prior literature has focused on internal 
changes (e.g. capability development) of providers and the technical feasibility of circular business 
model offers, and thus, the demand and preferences from the global distribution and market side has 
almost been ignored in literature (Tukker, 2004).  

As most large manufacturing companies operate globally, their delivery network partners also tend 
to be globally distributed. This adds to heterogeneity within the global distribution network, where 
products and services sales largely rely upon readiness and willingness of their distributers to sell 
circular business models successfully (Lewandowski, 2016; Reim et al., 2019). Without the alignment 
of the providers sustainability and circularity strategy to the distributers demands and requirements 
the customers will not be able to take advantage of the full potential. Even though the importance of 
business model development for circular economy has been highly emphasized in literature 
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(Lewandowski, 2016), there is a gap in literature on how to choose and implement circular business 
models globally. To fill this gap, the purpose of this paper is to investigate how firms can assess the 
potential and criteria for implementing circular business models in different global markets. 

Our results build on an exploratory case study with three global manufacturing companies and 
representatives from their global distributer networks. The results identified eleven criteria that help 
to determine which circular business model is most appropriate for a specific product in a specific 
market. The criteria are developed based on circular business model tactics, namely, sustainability, 
product and service design, network, marketing and contracts. There is no one-fits-all solution to 
global implementation of circular business models and a careful analysis of decision factors is 
necessary.  The next section provides the theoretical background to this study. This is followed by a 
description of the research methodology. In section four the key findings and the decision tool 
developed from our case study are presented. Finally theoretical and managerial contributions are 
presented together with suggestions for future research. 

 
2.  THEORETICAL BACKGROUND  
2.1 Circular Business Models 

During the last century, industrial and technological development, together with global trade, has 
resulted in enormous economic growth that has enhanced human welfare. However, this 
development path is rooted in exponentially increasing resource usage (Kok et al., 2013). The circular 
economy is essentially a response to the global need for an ecological economy, which requires human 
economic activities that are consistent with the three principles: Reduce, reuse, and recycle (Ying & 
Li-Jun, 2012). Against this background, circular business model need to be designed to create and 
capture value while helping achieve an ideal state of resource usage (e.g., finding a model that most 
closely resembles nature and comes close to achieving the complete cycling of materials). Accordingly, 
the goal of the business model shifts from making profits through the sale of products or artefacts to 
making profits through the flow of resources, materials, and products over time, including reusing 
goods and recycling resources. This reasoning implies that companies can reduce negative impacts on 
the environment by delivering and capturing value through this alternative value proposition. 
However, undertaking such ambitious transformation requires close collaboration and coordination 
between industrial network actors to achieve close or slow material loops.  

Lewandowski (2016) uses six business actions to implement the principles of the circular economy 
opportunities depicted from the ReSOLVE framework (Ellen MacArthur Foundation, 2015) to describe 
circular business models. Regenerate describes the shift to renewable energy and materials. It is 
related to returning recovered biological resources to the biosphere. Share actions aim at maximizing 
utilization of products by sharing them among users. Sharing means also reusing products as long as 
they are technically acceptable to use, and prolonging their life through maintenance, repair, and 
design-enhancing durability. Optimise actions are focused on increasing the performance/efficiency 
of a product and removing waste in the production process and in the supply chain. They may also be 
related to leveraging big data, automation, remote sensing, and steering. What is important is that 
optimization does not require changing the product or the technology (Lewandowski, 2016). Loop 
actions aim at keeping components and materials in closed loops. The higher priority is given to inner 
loops. Virtualize actions assume to deliver particular utility virtually instead of materially. Exchange 
actions are focused on replacing old materials with advanced non-renewable materials and/or with 
applying new technologies (e.g., 3D printing). It may also be related to choosing new products and 
services (Ellen MacArthur Foundation, 2015). 

 
2.2 Business Model Tactics 
The different types of circular business models describe how sustainable value can be generated. But 
a set of tactics based on that choice will determine how much value will be generated. Tactics are 
defined as the company’s residual choices at an operational level after deciding which business model 
to apply (Casadesus-Masanell and Ricart, 2010). Reim et al. (2015) identified 5 tactics that are relevant 
to consider for PSS implementation and are indeed also relevant for circular business model 
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implementation. The five tactics are contracts, marketing, networks, product and service design, and 
sustainability which are described applied to circular business models in the following.  

The first of the five tactic areas, contracts, addresses how rights and liabilities are distributed among 
the involved parties (e.g., provider or customer). A  circular business model contract is designed to 
address all aspects related to providing the service and to state the rights and liabilities of involved 
parties clearly. Such contracts are significantly more complex than selling a specific product outright, 
and the terms of the agreement must be adapted according to the context (Richter and Steven, 2009). 
The complexity of the contract depends on the quantity of the specified regulations included in the 
contract. Importantly, the long-term relationship between the provider and customer based on the 
circular business model contract is crucial; therefore, it must to be handled carefully in order to 
balance the interests of both parties. It is also important to establish incentives to reduce the risk of 
adverse behaviour in the relation (Azarenko et al., 2009). The literature indicates the importance of 
assessing risk carefully and ensuring suitable compensation for the risk-bearing party. Richter and 
Steven (2009) perceive contracts as the foundation for representing and implementing a particular 
business model. Formulating the contract has a major impact on creating value and generating 
revenue while operating under a specific business model. To maximize the captured value of the 
circular business model, it is essential to align with the contract-related aspects of responsibility and 
terms of agreement, contract formalization and complexity, and incentives and risk level (Reim et al., 
2015).   

The second of the five identified tactics, marketing, describes how circular business model providers 
interact, communicate, and use customer and market insights to implement their business model. 
Several studies noted that implementing a business model has important implications for the 
company’s marketing activities (Kindström, 2010; Schuh et al., 2008). When competing with low-cost 
producers, the service offering with its sustainability benefits is a very important method of nonprice 
marketing that can attract customers (Schuh et al., 2008) and thus differentiate the provider from 
competitors. In addition, many authors stressed that the long-term relationship (as opposed to a 
transition-based relationship) has a significant impact on customer loyalty in the circular business 
model context (Sundin et al., 2010; Tucker, 2004). This intimate relationship ensures increased insight 
into the customer’s operations and an understanding of their needs and preferences. Such insights 
are extremely valuable for developing new  offers (Azarenko et al., 2009; Tukker, 2004). Moreover, 
more intense customer interaction and focus on sustainability means that  marketing activities differ 
significantly from traditional product- or service-oriented innovation marketing. 

The third of the five identified tactical areas describes how circular business model providers use 
their network relationships with external partners to ensure successful implementation. Facilitating 
circularity and providing services adds several new tasks to the operations of manufacturing or service 
companies. Because the companies cannot perform these tasks independently, they must develop 
networks and partnership infrastructures (Baines et al., 2007; Kuo, 2011). In this context, a network 
describes the relationships and interactions with different external stakeholders (e.g., customers, 
dealers, service partners, and suppliers). The need to collaborate closely makes the partner selection 
process important (Mont, 2002). Providers must be willing, for example, to work with unfamiliar 
prospective partners as they attempt to compensate for lack of in-house competences (Evans et al., 
2007). This tactic, however, is not only about with whom to collaborate but also the type of 
collaboration, which can differ significantly based on the services offered (Schuh et al., 2008). After 
choosing a partner or partners and determining the level of interaction, much effort is needed to 
develop ways to coordinate the relationships and share the right information efficiently in the 
network.  

The fourth of the five identified tactical areas describes how circular business model providers 
design product and services to meet the diverse needs of customers and successfully implement 
circular business models. Product and service requirements change along with the various types of 
services provided as companies offer circular solutions. To meet new product and service design 
requirements, special emphasis is placed on aligning physical product characteristics with service offer 
characteristics and vice versa. Several preferable product properties (e.g., the ability to be maintained, 
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upgraded, and reused easily) can be identified, which will increase the value creation of the circular 
business model (Sundin and Bras, 2005). A close, long-term relationship with customers may also 
favour or require a product and service design that is adapted to special customer needs. This adds 
further complexity to providing the service (Azarenko et al., 2009). In the literature, several case 
studies and conceptual papers highlight the importance of an adapted product and service design in 
which the entire life cycle of the product is considered (Sundin and Bras, 2005).  

Sustainability focused operational practices represent an important and final tactical area. Most 
studies take for granted that implementing circular business models drives environmental benefits. 
However, recent studies have acknowledged that circular business models in some cases can even 
have a negative effect on the environment while maintaining only economic benefits (Kuo, 2011, 
Tucker, 2004). Thus, deploying sustainability tactics can ensure circular business models are 
implemented successfully and can signal a proactive approach that will ensure sustainability driven 
changes meet the dual goals of economic and environmental benefits. The highest potential for 
sustainability improvements results from either increased resource use or innovations that make the 
production or delivery process more sustainable.  

 
3.  METHOD 
The present study is based on an exploratory case study involving three global Swedish manufacturing 
company that actively offer circular business models. We studied the case companies from different 
levels including strategic and distribution network level. This research design was chosen because 
there is limited knowledge about how circular business models can be implemented in a global setting 
and the factors effecting the choice of circular business model. Information from rich real-life cases 
can help identify new aspects and phenomena derived from reality (Eisenhardt, 1989; Yin, 2003), such 
as relationships between provider and distributer that form the conditions for successful circular 
business model implementation. The case companies have been chosen because of their long 
experience with advanced service provision and operations in global markets which facilitates the 
implementation of circular business models. In particular, the case companies are working actively 
with improving sustainability in all aspects of their operations which also includes their international 
business. Furthermore, the case companies have undertaken significant steps to change their global 
business model to ensure sustainability advances through circular business models in global markets. 
Thus, all three companies represent appropriate cases for the present exploratory study.  

The company A is an international world leading provider of construction equipment. They offer 
products and services in more than 125 countries through proprietary or independent dealerships. 
Currently they offer several services in addition to their machines like maintenance contracts, 
extended warranty and to keep track of error codes and fuel consumption. Twelve respondents were 
interviewed which are actively involved in the current service provision and development at the 
company. These were from top management and middle management levels as well as the regional 
distributers. 

The company B manufactures press hardened automobile parts for global market. The unit of 
interest in this case is the tooling department located in Sweden which internally supplies to the press 
hardening factories across the globe. Services currently offered by company B are maintenance 
training, simulations and process optimization. To improve their efficiency of their products, they are 
currently developing an business model which is based on guaranteeing a certain “number of strokes” 
that their tools will perform for a specified duration. The improved resource utilization brings 
significant sustainability benefits. We conducted interviews with six respondents from different parts 
of the organization, e.g., head of product, project manager for product-services, and financial project 
manager.     

The company C manufactures forest machines for the global market. They offer several circular 
business models that include fleet management systems as well as advanced service agreements that 
controls the machine to do maintenance in the post appropriate way to increase the lifetime of both 
the machines and all individual parts. We conducted interview with seven respondents from different 
parts of the organization, e.g. sales manager, business developer, IT manager, and managers of 
international service points.    

Proceedings of the Spring Servitization Conference (SSC2019)



231

Reim, Parida, Sjödin & Lenka 
 

Proceedings of the Spring Servitization Conference (SSC2018) 

The present study’s research approach was qualitative and based on semi-structured and open-
ended interviews. The interview guide was designed to explore the global differences when 
implementing circular business models, related challenges and readiness level. Furthermore, 
questions about the needed support and future circular business model plan were ask to compare the 
maturity between the different global settings.  

The face-to-face interviews lasted between 60 and 90 minutes, and interviews were recorded and 
transcribed in addition to the notes the researchers took during the interviews. The companies also 
shared internal documents before the interviews that were used to help the researchers understand 
their operations. These documents and the transcribed interviews and notes built the basis for the 
analysis.  

The data analysis was based on open coding content analysis where headings were written into the 
transcriptions based on different risks that where mentioned (Elo and Kyngäs, 2008). This first-order 
categories were then analysed for links in order to cluster them into theoretically distinct groups, the 
second-order themes, and finally aggregate theme or dimensions were identified (Nag et al., 2007). 
The preliminary results of the present study were shared at the validation workshop, and the 
participants commented and added to the findings.  

 
4.  RESULTS 
Our empirical results clearly show that global markets vary significantly and that circular business 
models cannot be implemented as a one fits all solution to all markets. In order to decide which 
circular business models is most appropriate in a certain market, this study developed a decision tree 
with eleven decision criteria that are structures based on PSS implementation tactics (Reim et al., 
2015). Figure 1 shows the decision tree and in the following the decision criteria are explained in detail.   
 
4.1 Sustainability Decision Criteria  

The decision tree should be used for a specific market and a specific product that has potential the 
positive triple bottom line effects. The first criterion that is connect to increased resource utilization. 
When the product itself has not potential for increased resource utilization, the only possible circular 
business model is the regeneration business model. This business model focuses on efficient 
production and energy recovery in production to reach sustainability benefits.  

When the product itself has potential for increased resource utilization, larger benefits are possible. 
Therefore, criterion two asks which innovation type is driving the new circular business model, either 
incremental or radical. Incremental innovations would leave the underlying technology aspects of the 
product rather unchanged and instead the way of providing the product with related services or 
complements would represent the circularity of the business model.  

Radical innovations question all underlying assumptions of the product, including technology, 
distribution and appearance. This radical innovations have high potential for circularity because 
systems are redesigned from scratch and circularity can be considered from early on. Commonly, 
certain markets are more open for radical innovations that can change a whole industry, markets that 
lag behind might need more preparation for bigger shifts that can be reached with the implementation 
of rather incremental approaches.  

 
4.2 Product and Service Design Decision Criteria 
Following the path of incremental innovation from the sustainability aspects, the third criteria of the 
decision tree explores whether service agreements are appropriate to improve the functionality of 
the product which would benefit circularity. Service agreements are close connected to the reuse, 
remanufacture and recycle logic of the circular economy. Also PSS are defined around environmentally 
friendly values that mainly build on the increase of the service part of the product provision. If service 
agreements are not appropriate to improve the product, the choice of circular business model is limit 
to customer operation optimization business models. This type of circular business model does not 
improve the product itself but rather how it is used in relation to other products or equipment at the 
customer. Fleet management is a common example from our case studies which can be offered to the 
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customer without more advanced service agreements as an add-on product which optimizes 
operation to be more sustainable.  

 

 
Figure 1: Global Circular Business Model Decision Tree 
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Radical innovations have a major impact on product and service design. Criterion 4 analyses 
whether the global production of the product can be  replaced by local production for example 
through the use of 3D printing. Especially for spare parts this can be a disruptive technology that 
significantly reduces transportation and production to stock. If this is possible, an exchange circular 
business model can be implemented which has the highest potential to favour circularity and 
sustainability. This is the case because this business models can also make use of the logic that is 
behind all other circular business model types. If the production cannot be replaced, criterion five asks 
if the product can be dematerialized for example by being offered virtually. When this question can 
be answered with yes, a virtual production business model should be target because of its significant 
benefits for sustainability. Our responders frequently described that for example machine training 
secessions can be hold with remote coaching and based on data analysis instead of a coach driving 
around to visit all operators.  

 
4.3 Network Decision Criteria 
For products that can be significantly improved through service agreements but cannot be 
dematerialized, the  criterion six which is related to the network tactic explores the companies 
connection to an international service delivery network. Without a supportive service delivery 
network only the implementation of the customer operation optimization business model will be a 
viable option. When the connections to the international service delivery network exist, it is important 
to figure out whether the service network has sufficient competence to provide advanced services 
(criterion 7). If not, again only customer operation optimization business models should be considered 
because they do not necessarily require local service delivery networks. Because service delivery 
network actors can be either owned by the provider company or external partners, the competence 
can also be acquired from different sources. But the provider company should be well aware of the 
current competence level of their service delivery actors.  

 
4.4 Marketing Decision Criteria 
Not only the competence of the service delivery partners varies significantly in different markets, also 
the market perception of advanced services. Therefore, criterion eight analysis if the company has a 
strong brand image in the market towards offering services that facilitate circularity. If not, criterion 
nine highlights the importance of a close customer relationship that facilitated the adoption of new 
service offerings. The customer readiness and acceptance are crucial for the success of the circular 
economy. This underlines that the marketing tactic is highly relevant in this setting to prepare 
customers for new ways of consumption and product ownership.  

 
4.5 Contracts Decision Criteria 
When the brand image of the company is low and the customer relationship is not very close, it is 
important for the company to question whether the company is able to manage the risks that are 
related to service agreements (Criterion 10). When no sufficient risk management solution can be 
found only customer operations optimization business models should be offered until the risk 
management can be secured and more advance circular business models can be implemented. If the 
risk management question is solved, the company should finally, based on criterion eleven, evaluate 
whether  it is possible to keep the ownership of the product or not. When the company keeps the 
ownership, product looping business models are a good option to implement because 
remanufacturing and upcycling is easily possible. If the ownership is preferably transferred to the 
customer there are anyways a huge variety of service agreements available that are based on sharing 
responsibility and are in line with PSS offers that facilitate sustainability and circularity.     

 
5   CONCLUSIONS 
The present study makes several theoretical contributions. First, the application of business model 
tactics to circular business models is crucial to support the global implementation of circular business 
models (Reim et al., 2015). This is especially important because global distributers are very different 
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from each other and there is no one fit all solution to support them in the process of becoming a 
circular business model provider (Zarpelon Neto et al., 2015). Furthermore, the categorization 
highlights that circular business model implementation is affected by factors on various levels and 
business areas which differ in terms of readiness level of global distributer network.  
The second contribution of the present study is to develop a circular business model decision support 
framework that builds on the business model tactics. Specifically, we identified eleven decision criteria 
that guide the choice of circular business model. The different circular business models have been 
identified and described in literature (Lewandowski, 2016), but decision support has been rare 
especially when it comes to global implementation of circular business models.  
 For managers responsible for developing circular business models globally, it is especially 
important to realize that the adoption of circular business models by the diverse distributer network 
is crucial in order to reach out with their sustainability strategy to the customers. There are many 
reasons why service networks hesitate to adopt circular business models and the readiness level varies 
significantly. Therefore, understanding of the fact that global service networks have to be treated 
differently based on their prerequisites and characteristics is crucial. However, the global service 
network actors are not only influenced by their own characteristics, the customers they serve and also 
the overall market conditions contribute significantly to the differences. Furthermore, this 
understanding will significantly improve the relationship between manufacturer and the service 
network because the most appropriate circular business model will be chosen.  

Although the results provide several contributions to the emerging circular business model 
literature, the present study has certain limitations that should be considered when interpreting the 
results. Accordingly, the limitations provide a starting point for future research. First, by choosing 
cases in which companies are actively working to develop its circular business model offers, we gained 
insights from their long experience. The insights are limited to large Swedish manufacturing 
companies, however, thus adopting a broader case selection would provide the potential for better 
cross-case analysis. Future research could also conduct further empirical studies to validate or extend 
the findings of the present study through quantitative studies. Second, the present study analysed the 
circular business model implementation from the manufactures view. Therefore, we recommend that 
future research takes a different view and develop circular business model implementation strategies 
that are also based on the internal activities of the service network. Future research should investigate 
whether these findings hold under other conditions (e.g., companies from Asian countries). Finally, 
the present study identifies criteria that affect the choice of the circular business models. Our list may 
be incomplete, however, and the criteria are not weighting to determine the most critical criterion. 
Creating this weighting would be very beneficial for future circular business model implementation.   
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ABSTRACT	
Purpose:		Circular	Economy	(CE)	is	a	mean	to	decouple	economic	growth	and	resource	use.	Despite	its	
relevance	 for	 our	 future,	 the	 effective	 implementation	 of	 circular	 business	 models	 poses	 several	
challenges.	 The	 paper	 investigates	 how	 the	 introduction	 of	 digital	 technologies	 can	 simultaneously	
facilitate	the	development	of	servitized	business	model	and	that	of	CE	
Design/Methodology/Approach:		A	multiple	case	study	addresses	the	role	of	selected	digital	
technologies	for	the	implementation	of	servitized	business	models	that	contribute	in	achieving	the	
benefits	of	CE	
Findings:	A	 conceptual	 framework	 connects	 the	 adoption	 of	 servitized	 business	models	 (in	which	 the	
product	ownership	is	retained	by	the	supplier)	with	the	CE	value	drivers	(Increased	resource	efficiency	,	
Extended	lifespan,	Closed	loop),	based	on	the	evidence	collected	from	the	literature	and	the	case	studies	
Originality/Value:	 The	 paper	 contributes	 to	 advancing	 knowledge	 on	 the	 interrelationships	 among	
Circular	Economy,	Servitization	and	Digital	technologies,	and	also	contributes	to	connecting	the	research	
streams	on	these	three	topics	that	have	been	developed	somewhat	in	isolation	to	date	
	
	
KEYWORDS:	Circular	Economy,	Digitalization,	Servitization,	Industry	4.0,	Sustainability;	3D	Printing.	
	
1. 		INTRODUCTION	
Circular	 Economy	 (CE)	has	been	widely	 recognized	by	 the	 literature	a	mean	 to	 reach	 sustainability	by	
decoupling	 economic	 growth	 from	 resource	 use	 (Merli	 et	 al.,	 2018).	 The	 introduction	 of	 servitized	
business	models	(BMs)	has	been	acknowledged	as	a	factor	enabling	the	introduction	of	the	CE	paradigm	
into	 companies	 (Kjaer	 et	 al.,	 2019).	 As	 an	 example,	 Mont	 et	 al.,	 (2006)	 showed	 how	 leasing	 and	
reconditioning	models	applied	 to	baby	prams	can	 lead	to	environmental	benefits	 such	as	 the	reduced	
consumption	of	virgin	material.	 In	addition,	Digital	technologies	support	the	 implementation	of	the	CE	
paradigm	(Alcayaga	et	al.,	2019;	Okorie	et	al.,	2018).	But	while	the	literature	is	 increasingly	addressing	
the	role	of	digital	technologies	in	the	servitization	process	of	manufacturing	companies	(Ardolino	et	al.,	
2018),	little	research	relates	digital	technologies	to	CE	(Pagoropoulos	et	al.,	2017).	

In	 this	 paper,	 we	 investigate	 how	 the	 introduction	 of	 digital	 technologies	 can	 simultaneously	
facilitate	the	development	of	servitized	business	model	and	that	of	CE.	Therefore,	the	following	research	
question	has	been	formulated:	 ‘how	can	digital	 technologies	enable	the	transition	to	CE	at	companies	
through	the	deployment	of	servitized	BMs?’	

A	conceptual	framework	connecting	the	adoption	of	servitized	BMs		with	the	three	CE	value	drivers,	
i.e.	 (i.)	 Increase	 resource	 efficiency,	 (ii.)	 Extend	 lifespan	 and	 (iii.)	 Close	 the	 loop	 (Ellen	 MacArthur	
Foundation,	 2015)	 is	 then	 proposed.	 Secondary	 case	 studies	 addressing	 the	 role	 of	 selected	 digital	
technologies	(i.e.	Internet	of	Things,	Big	Data	and	Analytics,	and	3D	Printing)	for	the	implementation	of	
such	servitized	BMs	and	for	the	effectively	achievement	of	the	benefits	of	CE	provide	the	basis	for	the	
development	of	the	framework.	

Thus,	 the	 paper	 is	 organized	 as	 follows.	 Section	 2	 sets	 the	 background	 of	 the	 study.	 Section	 3	
presents	 the	 multiple	 case	 studies,	 and	 in	 Section	 4	 the	 conceptual	 framework	 is	 developed.	 Finally,	
Section	 5	 discusses	 the	 results,	 illustrating	 conclusions	 as	 well	 as	 limitations	 and	 future	 research	
directions.	
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2. 		BACKGROUND		
2.1 		Circular	Economy	and	Servitized	business	models		
The	 concept	 of	 CE	 has	 arisen	 as	 a	 way	 to	 decouple	 economic	 growth	 from	 resource	 consumption	
(Ghisellini	 et	 al.,	 2016).	Moving	 towards	 scenarios	 of	 Circular	 Economy	would	 lead	 to	 cost	 savings	 in	
materials	up	to	630	billion	of	Euros	per	year	in	case	of	durable	consumer	goods,	and	up	to	700	billion	of	
dollars	per	year	in	the	sectors	of	food,	beverages,	textiles	and	PCG	(Ellen	MacArthur	Foundation,	2012).	
In	 general,	 CE	 contrasts	 the	 linear	 economy	 by	 enabling	 several	 closed-loop	 cycles	 of	 reuse,	
remanufacturing,	 and	 recycling	 (Braungart	 et	 al.,	 2007).	 CE	 can	 be	 defined	 as	 “an	 economic	 system	
restorative	and	regenerative	by	design,	implemented	by	one	or	more	supply	chain	actors	through	one	or	
more	of	the	four	building	blocks	(circular	product	design,	servitised	business	models,	reverse	logistics	and	
enablers)	 in	order	 to	 replace	 the	end	of	 life	 concept	with	 reducing,	alternatively	 reusing,	 recycling	and	
recovering	 materials	 in	 production,	 distribution	 and	 consumption	 processes,	 for	 both	 technical	 and	
biological	materials,	with	the	aim	to	accomplish	sustainable	development”	Bressanelli	et	al.,	(2018a).	

Companies	willing	to	adopt	the	CE	paradigm	may	convert	their	value	proposition	by	the	means	of	
three	CE	value	drivers	(Ellen	MacArthur	Foundation,	2016):	

1. increasing	the	utilization	of	assets	and	products,	thus	pursuing	resource	efficiency,	for	 instance	
by	 maximising	 the	 exploitation	 of	 the	 finished	 product,	 through	 the	 supply	 of	 the	 function	
instead	of	the	ownership	of	goods	(sharing,	pooling,	pay-per-use,	..);	

2. extending	 the	 lifespan,	 for	 instance	 by	 provision	 of	 repair	 and	 maintenance	 (preventive	 and	
predictive	 instead	 than	 reactive),	 or	 by	 favoring	 multiple	 use	 cycles	 of	 the	 goodsthrough	 its	
collection	 when	 worn	 out	 and	 its	 distribution	 to	 the	 same	 user	 or	 to	 another	 category	 of	
customers;	

3. closing	 the	 loop,	 i.e.,	 enhance	 the	 activities	 of	 refurbishment,	 remanufacturing,	 and,	 as	 an	
ultimate	 option,	 recycling.	 For	 instance,	 companies	 may	 promote	 the	 collection	 of	 worn	 out	
goods,	 their	 disassembly	 into	 single	 components,	 their	 reuse	 as	 ‘secondary	 raw	 materials’	
(reassembly	phase)	and/or	as	spare	parts,	or	the	recycling	of	such	materials.	

	
The	literature	envisages	a	shift	from	the	sales	of	products	to	the	provision	of	services	as	a	lever	to	foster	
the	adoption	of	the	CE	paradigm	(Bocken	et	al.,	2016).	In	this	regard,	companies	should	convert	not	only	
their	whole	BM	(Adrodegari	and	Saccani,	2017;	Linder	and	Williander,	2017).		

Indeed,	 between	 pure	 product	 sales	 and	 pure	 service	 provision,	 a	 spectrum	 of	 different	 options	
exist,	 where	 products	 and	 services	 are	 combined	 to	 varying	 degrees.	 One	 of	 the	 most	 remarkable	
taxonomies	is	the	one	by	Tukker	(	2004).	He	proposed	three	categories	of	BMs:	product-oriented,	use-
oriented,	and	result-oriented.	Through	product-oriented	BMs	it	is	uncommon	for	companies	to	achieve	
CE	 objectives,	 since	 rarely	 do	 the	 offered	 solutions	 increase	 resource	 efficiency,	 extend	 the	 product	
lifespan,	or	close	the	loop	(Tukker,	2015).	Instead,	usage-focused	BMs	intensify	resource	efficiency	e.g.,	
through	sharing.	Finally,	in	result-oriented	BMs,	the	company	is	responsible	for	all	lifecycle	costs	and	this	
provides	 a	 powerful	 incentive	 to	 design	 products	 for	 CE.	 This	 will	 lead	 to	 by	 increasing	 resource	
efficiency,	extending	 the	product	 lifespan,	and	collecting	back	products	 to	allow	multiple	 lifecycles.	 In	
accordance	with	Tukker	(2015),	result-focused	BMs	may	be	the	most	effective	ones	to	move	towards	CE	
	
2.2 		Digital	Technologies	for	the	Circular	Economy	and	Servitized	Business	Models	
Among	 the	 Digital	 Technologies	 (DTs)	 we	 focus	 on	 IoT,	 Big	 Data	 &	 Analytics	 and	 3D	 Printing.	 Such	
technologies	 have	 been	 pointed	 out	 as	 enablers	 for	 both	 the	 transition	 towards	 servitized	 BMs	
(Rymaszewska	et	al.,	2017)	and	CE	(Despeisse	et	al.,	2017;	Ellen	MacArthur	Foundation,	2016;	Jabbour	
et	 al.,	 2017;	 Lewandowski,	 2016).	 Their	 role	 as	 enablers	 of	 CE,	 however,	 has	 been	 quite	 under-
investigated	to	date	(Nobre	and	Tavares,	2017;	Pagoropoulos	et	al.,	2017).	
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The	 Internet	of	Things	 (IoT)	 technology	refers	 to	supplying	devices	with	sensors,	which	give	them	
the	ability	to	communicate	and	to	become	active	participants	in	an	information	network	(Rymaszewska	
et	al.,	2017),	leading	to	the	diffusion	of	smart	and	connected	products	(Porter	and	Heppelmann,	2014).	
When	 products	 become	 smart,	 companies	 may	 upgrade	 only	 their	 digital	 components,	 such	 as	 the	
product	 firmware,	 thus	 enhancing	 product	 upgradability	 (Rymaszewska	 et	 al.,	 2017).	 Product	
upgradability	 may	 in	 turn	 contrast	 product	 obsolescence	 and	 its	 resulting	 material	 waste,	 thus	
enhancing	the	transition	to	CE	(Pialot	et	al.,	2017).		

Big	 Data	 are	 usually	 defined	 in	 literature	 through	 the	 four	 V’s:	 volume,	 variety,	 velocity,	 and	
veracity	(Jabbour	et	al.,	2017;	Pagoropoulos	et	al.,	2017).	As	a	result,	Big	Data	cannot	be	analyzed	using	
traditional	 software	 or	 database	 techniques	 and	 should	 be	 addressed	 with	 appropriate	 analytics	
techniques	(Pagoropoulos	et	al.,	2017).	Analytics	allow	companies	to	transform	data	into	insights,	which	
provides	the	basis	 for	a	better	decision	making	(Cenamor	et	al.,	2017;	Rymaszewska	et	al.,	2017).	This	
will	allow	developing	sustainability-oriented	decision-making	processes	connected	with		the	provision	of	
advanced	 services,	 such	 as	 preventive	 and	 predictive	maintenance,	 as	 exemplified	 by	 the	 Rolls-Royce	
“Power-by-the-Hour”	case	(Parida	et	al.,	2014).	

3D	printing	can	be	defined	as	“a	process	of	 joining	materials	to	make	objects	from	3Dmodel	data,	
usually	 layer	 upon	 layer,	 as	 opposed	 to	 subtractive	 manufacturing	 methodologies”(ASTM,	 2012).	 3D	
Printing	 achieves	 advantages	 in	 terms	 of	 design	 freedom,	 mass	 customization	 and	 co-creation	 with	
respect	 to	 traditional	subtractive	 technologies	 (Despeisse	et	al.,	2017).	 It	has	been	acknowledged	that	
the	 usage	 of	 3D	 Printing	 has	 the	 potential	 of	 reducing	 the	 environmental	 impact	 of	 production	
processes,	 reduce	 transportation	 activities	 by	 enabling	 the	 development	 of	 more	 distributed	 supply	
chains,	enable	the	product	lifecycle	extension	and	closing	the	loop	thanks	to	the	increased	opportunities	
for	repairing	and	refurbishing	of	products.	

3. CASE	STUDIES	
Given	the	exploratory	nature	of	the	research	and	the	fact	that	the	body	of	knowledge	about	CE	is	in	its	
infancy	 (Franco,	 2017;	 Jabbour	 et	 al.,	 2017),	 the	 multiple	 case	 study	 was	 considered	 as	 a	 suitable	
methodology	for	the	empirical	 investigation	 (Yin,	2009).	 In	fact,	case	studies	allow	“how”	questions	to	
be	answered	with	a	relatively	full	understanding	of	the	complexity	and	nature	of	the	phenomenon	(Voss	
et	al.,	2002).	 In	this	section,	three	case	studies	have	been	analyzed.	Each	case	is	related	to	a	company	
who	has	undertaken	a	servitized	BM	to	reach	CE	through	digital	technologies.	The	studies	refer	to	the	
household	 appliance	 industry	 which	 holds	 a	 significant	 environmental	 impact	 improvement	 potential
(Ellen	MacArthur	Foundation,	2012).	

3.1 			Alpha	
Alpha	is	a	household	appliance	retailer	that	operates	in	northern	Europe.	It	provides	washing	machines,	
dishwashers,	 and	 tumble	 dryers,	 adopting	 a	 servitized	 BM	 enabled	 by	 digitalization.	 Through	 	 IoT,	
indeed,	 the	 company	 is	 able	 to	monitoring,	 in	 real	 time,	 data	 concerning	 the	 product	 use,	 as	well	 as	
return	of	 such	 information	 from	customers	 to	producers.	Bundles	offers	contracts	 (subscriptions)	 that	
give	customers	the	right	of	access	and	usage	of	the	appliance	under	a	pay-per-month	or	a	pay-per-use	
scheme.	 Since	 the	 usage	 cost	 affects	 more	 than	 the	 60%	 of	 the	 total	 cost	 of	 ownership	 of	 washing	
machines	(Saccani	et	al.,	2017),	the	company	can	guarantee	a	lower	total	cost	to	its	customers.	

When	users	 end	 the	 subscription,	 the	 appliance	 is	 collected	by	 the	 company.	A	 full	 performance	
check	is	executed	and,	after	that,	Alpha	provides	the	appliance	to	a	new	user,	within	a	new	subscription.	
When	appliances	become	technologically	obsolete,	they	are	collected	and	replaced—old	appliances	are	
repaired,	 refurbished,	and	cleaned.	When	 they	become	energy	 inefficient,	 they	are	 sent	 to	 secondary	
markets,	such	as	developing	countries.	
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The	IoT	technology	enables	the	tracking	and	monitoring	of	product	activity	during	the	usage	phase.	
Alpha	uses	this	functionality	to	control	users’	activities	on	products,	thus	discouraging	careless	behavior	
that	 may	 lead	 to	 a	 quicker	 wear	 and	 tear,	 and	 to	 enable	 appliances	 sharing	 between	 multiple	
households.	In	fact,	in	order	to	share	the	same	appliance	within	multiple	users,	real-time	data	regarding,	
e.g.,	 the	 availability	 of	 appliances	 (free	 or	 busy)	 must	 be	 collected	 and	 shared	 among	 households.	
Sharing,	 in	 turn,	 increases	 product	 utilization.	 Thus,	 this	 functionality	 increases	 resource	 efficiency.	
Moreover,	this	functionality	extends	the	product	lifespan,	since	improper	user	behavior	during	product	
usage,	which	may	lead	to	a	quicker	wear	and	tear,	is	prevented.	

The	 information	 gathered	 through	 IoT	 is	 also	useful	 for	 providing	better	 technical	 support	 in	 the	
field	(Rymaszewska	et	al.,	2017;	Spring	and	Araujo,	2017).	The	analysis	of	this	information,	by	the	means	
of	appropriate	analytics,	provides	a	useful	 support	 for	external	Alpha	 technicians.	 For	 instance,	 repair	
and	spare	parts	management	is	improved	by	learning	which,	among	the	appliance	components,	breaks	
down	with	the	greatest	frequency.		

Finally,	 the	 IoT	 entails	 an	 easier	 product	 upgrade	 for	 Alpha.	 In	 fact,	 Alpha	 is	 able	 to	 remotely	
upgrade	only	the	firmware	that	controls	the	appliance’s	usage	of	consumables,	 thus	 incorporating	the	
most	up-to-date	programs.	This,	in	turn,	achieves	a	reduction	of	consumables.	

	
3.2 		Beta	
Beta	is	large	international	group	operating	in	the	small	appliance	industry.	It		has	recently	undertaken	a	
project	of	3D	printing	of	spare	parts,	with	the	target	of	granting	the	supply,	along	the	entire	service	life	
of	the	product,	of	determinate	plastic	components,	also	for	the	products	no	longer	manufactured.	
The	major	 application	 of	 3D	 printing	 according	 to	 a	 Circular	 vision	 is	 linked	with	 the	management	 of	
spare	parts.	Manufacturing	 in	additive	and	on	demand	way	the	spare	parts	allows	reducing	the	 	stock	
(and	the	related	costs	of	stock	maintenance)	of	such	components	(it	is	in	fact	necessary	to	have	just	the	
3D	model	of	the	concerned	part),	and	allows	decreasing	the	transport	costs	required	for	the	transit	of	
spare	parts	through	the	various	levels	of	the	supply	chain.	Indeed	a	number	of	selected	service	network	
partners	of	the	company	has	been	endowed	with	3D	printers	and	technical	training	in	order	to	print	a	
pre-defined	set	of	spare	parts	“on-demand”	in	order	to	perform	repair	activities	on	the	appliances.	
This	way	 the	company	 is	proposing	a	message	of	 lifespan	extension	of	 small	appliances	 to	customers,	
that	in	the	past		have	been	more	and	more	incentivized	to	replace	small	appliances	once	they	had	some	
technical	issue,	instead	of	having	them	repaired.	
	
3.3 	Gamma		
Gamma	 is	 a	 SME	 designing	 and	 selling	 self-service	 laundries	 (concept,	 layout,	 equipment,	 detergents	
and	support)	to	small	entrepreneurs,	but	also	directly	owns	some	laundry	facilities.	In	order	to	increase	
the	share	of	consumers	who	prefer	to	access	its	washing	and	drying	service,	instead	of	owning	personal	
appliances,	 Gamma	 developed	 a	 project	 that	 aims	 at	 offering	 a	 personalised	 customer	 experience	
through	 laundry	 digitalisation.	 Laundry	 equipment,	 the	 automated	 counter	 and	 cash	 register	 where	
users	select	machines	and	programs,	as	well	as	the	electrical	heating	and	security	systems	of	the	facility,	
are	all	connected	to	a	central	system.	This	central	system	allows	monitoring	remotely	the	whole	facility,	
and	 the	 owner	 can	 remotely	 control	 the	 main	 parameters.	 As	 well,	 the	 digital	 solution	 offers	 the	
opportunity	 to	 improve	 customer	 experience,	 e.g.	 through	 an	 app	 that	 provides	 information	 to	 users	
about	 the	 state	 of	 the	 machines	 and	 a	 personalisation	 of	 the	 customer	 experience	 based	 on	 the	
information	 about	 usage	habits	 (e.g.	 preferred	 type	of	machines	 and	programs),	 ad	 hoc	 discounts,	 et	
cetera.	 This	 will	 increase	 the	 machine	 lifecycle	 duration	 (through	 the	 improvement	 of	 maintenance	
activities),	a	reduction	of	the	overall	energy	consumption	of	the	facility,	increased	revenue	streams	for	
the	 self-service	 laundries.	 Gamma	 bases	 is	 offering	 on	 	 a	 close	 partnership	 with	 a	 manufacturer	 of	
professional	washing	machines.	
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4. 		FINDINGS		
Combining	the	main	evidences	of	the	background	analysis	and	of	the	cases	analyzed,	a	framework	that	
points	 out	 a	 specific	 set	 of	 functionalities	 enabled	 by	 IoT,	 Big	 Data	 &	 Analytics	 and	 3D	 Printing	 in	
servitized	 BMs	 has	 been	 designed,	 based	 the	 framework	 developed	 by	 Bressanelli	 et	 al	 (2018b)	 and	
including	 the	 role	 of	 3d	 printing	 technology.	 More	 specifically,	 we	 identified	 seven	 functionalities,	
namely:	 (i.)	 improving	 product	 design,	 (ii.)	 monitoring	 and	 tracking	 product	 activity,	 (iii.)	 providing	
technical	 support,	 (iv.)	 providing	 preventive	 and	 predictive	 maintenance,	 (v.)	 optimizing	 the	 product	
usage,	 (vi.)	 upgrading	 the	 product,	 (vii.)	 enhancing	 renovation	 and	 end-of-life	 activities.	 Each	
functionality,	 as	well	 as	 its	 relations	with	 the	CE	value	drivers,	 is	here	described	 in	 the	 following.	 The	
findings	are	then	summarized	in	Table	1	

1. First,	 by	 equipping	 products	 with	 IoT	 sensors	 to	 collect	 usage	 data,	 and	 by	 analyzing	 them	
through	 appropriate	 analytics,	 and	 adopt	 3d	 printing	 in	 their	 prototyping	 and	 production	
processes	 companies	may	 improve	 the	 design	 of	 their	 products	 according	 to	 CE	 principles.	 In	
this	case,	products	can	be	redesigned	to	be	maintained,	upgraded,	disassembled,	and	recycled	
more	easily,	thus	extending	products	lifespans	as	well	as	closing	the	loop.	

2. By	monitoring	the	product	condition,	status,	location,	and	usage,	companies	discourage	careless	
users’	 behavior	 that	 may	 lead	 to	 quicker	 wear	 and	 tear—therefore,	 product	 lifespan	 is	
extended.	IoT	through	the	tracking	of	such	information	allows	the	development	of	sharing	BMs,	
thus	increasing	resource	efficiency	

3. Moreover,	 the	 introduction	 of	 3D	 printing	 technologies	 enhance	 technical	 assistance	 and	
maintenance	activity,	by	e.g.	 allowing	 the	availability	 the	printing	of	discontinued	 spare	parts,	
and	reducing	service	times	through	geographically	distributed	points	of	production	for	the	parts.	
This	makes	logistics	models	that	extend	the	product	lifespan	economically	viable.	

4. Furthermore,	 Big	 Data	 and	 analytics	 allows	 the	 development	 of	 preventive	 and	 predictive	
maintenance	services,	contributing	to	the	product	lifespan	extension.	

5. By	 analyzing	 the	 Big	 Data	 collected	 through	 IoT	 with	 appropriate	 analytics,	 companies	 may	
provide	to	their	customers	personalized	advice,	with	the	aim	to	optimize	the	usage	phase,	e.g.	
by	reducing	the	energy	consumption.	This	feature	helps	increase	the	resource	efficiency.	

6. With	smart	connected	products	(Porter	and	Heppelmann,	2014),	companies	may	upgrade	only	
their	 digital	 elements.	 As	well,	 3D	 printing	 allow	 retrofitting	 or	 upgrading	 products	with	 new	
design	of	 components	with	better	performance	or	 increased	duration.	 In	 sum,	upgrading	may	
allows	a	reduction	of	the	product	consumables	(e.g.,	energy)	o	increased	productivity	during	the	
usage	phase,	 increasing	resource	efficiency.	Moreover,	 the	 lifespan	of	the	product	can	also	be	
extended.	

7. Finally,	 through	 the	 IoT	 technology,	 companies	 can	 access	 real-time	 product	 location	 and	
condition.	 This	 information	 may	 be	 used	 for	 a	 better	 execution	 of	 end-of-use	 collection,	
refurbishment,	remanufacturing,	and	recycling	activities		This,	in	turn,	attains	closing	the	loop.	

	
5. 				CONCLUSION	
The	 literature	 has	 pointed	 out	 how	 digital	 technologies	 can	 be	 enablers	 of	 both	 servitized	 BMs	 and	
diffusion	 of	 the	 CE	 paradigm	 (Baines	 and	W.	 Lightfoot,	 2013;	Despeisse	 et	 al.,	 2017;	 Ellen	MacArthur	
Foundation,	2016;	Kamp	and	Parry,	2017;	Lenka	et	al.,	2017).	However,	how	digital	technologies	favor	
the	transition	towards	CE	has	not	been	analyzed	in	detail	yet	(Nobre	and	Tavares,	2017).	To	contribute	
to	 building	 knowledge	 on	 this	 aspect,	 this	 paper	 focuses	 on	 how	 IoT,	 Big	 Data	 &	 Analytics	 and	 3D	
Printing	 act	 in	 the	 deployment	 of	 servitized	 BMs	 to	 attain	 the	 three	 fundamental	 CE	 value	 drivers	
pointed	out	by	literature,	i.e.,	 increase	resource	efficiency,	extend	product	lifespan,	and	close	the	loop	
(Ellen	MacArthur	Foundation,	2016),	pointing	out	seven	digital	 technologies	 functionalities	 that	allows	
overcoming	the	obstacles	towards	the	adoption	of	CE	paradigms	(Bressanelli	et	al.,	2018a).	
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The	 study	 has	 some	 limitations.	 Since	 only	 secondary	 case	 studies	 have	 been	 performed,	
generalization	 is	 difficult	 to	 achieve	 (Voss	 et	 al.,	 2002).	 Moreover,	 only	 a	 small	 number	 of	 digital	
technologies	 from	 the	 wider	 range	 of	 those	 impacted	 by	 the	 fourth	 industrial	 revolution	 have	 been	
explored	in	this	study.	These	limitations	provide	additional	avenues	for	research. 
	

	
Table	1:	The	conceptual	framework	

DIGITAL	TECHNOLOGY	

FUNCTIONALITY	

SOURCE	OF	CIRCULAR	VALUE	

IoT	 Big	
Data	

3D	
Printing	

Increase	
efficiency	 Extend	lifespan	 Close	the	loop	

	
	

	

1.	Improving	circular	product	
design	 	 	

	

	

	 	
2.	Product	monitoring	
(status,	usage,	etc.)	 	 	 	

	 	
	

3.	Technical	assistance	and	
repair	 	 	 	

	
	

	 4.	Predictive	Maintenance	 	 	 	

	
	

	
5.	Optimization	of	the	
product	usage	

	
	 	

	

	
	

6.	Upgrade	(digital	and	
physical)	 	

	 	

	
	

	
7.	End-of-use	collection	and	
re-generation	 	 	
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AN ALIGNMENT FRAMEWORK OF SERVITIZATION VALUE CHAIN COLLABORATION AND 
GAMIFICATION REWARD 

Victor Guang Shi, Tim Baines, Keith Ridgway, James Baldwin, Ali Bigdeli,  
Daniel Andrews, Panagiotis Petridis 

RESEARCH MOTIVATION 

Building a collaborative value chain relationship is probably the most critical step for successful 
servitization. Gamification rewards provide participant with extrinsic incentives can help servitization 
providers to promote collaborative engagement with value chain partners. However, given the 
different nature of servitization value chain collaborations and the impracticality of a single 
gamification reward to address all servitization governance issues. The challenge is about ways to 
integrate perspective between game user and game developers. To address this research need, we 
propose an alignment framework for servitization value chain collaboration and gamification rewards, 
which involves visualising the context of different servitization value chain collaboration and 
developing an engaging gamification rewards experience. This study structured as follows; first, we 
conceptualise close-tied and weak-tied value chain partnership to help game user and game 
developers to visualize the structural context of servitization value chains. Second, we adopt self-
determination theory to help us align key features of gamification reward: 1) financial gamification 
reward and 2) Non-financial gamification reward. Lastly, we demonstrate the application of the 
alignment framework by showcase two game case, which adopt non-financial gamification reward to 
promote servitization value chain collaboration (both close-tied structures and weak-tied structures). 
This study provides useful discussions to guide future servitization and gamification development. 

CONTRIBUTION TO THEORY AND PRACTICE 

Gamification reward Differences in servitization value chain context requires assessing alignment with 
gamification rewards. For example, misapply financial reward are counterproductive to value chain 
collaboration, such as unfair share of financial compensation can create potential break down over 
dispute, and financial incentives encourage parties to focus on the things that entitle them to receive 
rewards can lead to opportunistic behaviour (de Asís Martínez-Jerez, 2014). Self-determination theory 
(SDT) has been a useful theory to examine the potential impact of gamification rewards development. 
SDT as the theoretical perspective argues that extrinsic rewards as a cognitive instrument is associated 
with recognition that confirm value chain partner’s capabilities (Stock et al., 2015). Theoretically, 
feeling autonomous stands in stark contrasts to feel pressured and controlled (Stock et al., 2015). 
Clever gamification content creation promotes innate need of autonomy addresses value chain 
partner’s interests in a non-threating and motivation approach (Shi et al., 2017).  SDT considers how 
various gamification rewards mechanics influence individual behaviour and organizational level 
change (Werbach and Hunter, 2012). SDT distinguishes two important element of gamification 
rewards, first, the financial rewards by offering economic incentives for the achieved outcomes, and 
second, the non-financial rewards focuses on the enjoyment processes of competing, recognition of 
achievement and access to knowledge (Stock et al., 2015, Shi et al., 2017). 
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KEY DISCUSSION POINTS 

 Financial gamification reward in weak-tied structure Financial gamification reward can
potentially benefit servitization providers to attracting wider variety of weak-tied value chain
partners to explore new service innovation from otherwise disconnected field of business.
Because weak-tied partners have the potential to serve as a conduit for new ideas and market 
information (Burt, 2009). Servitization provider can extend beyond their traditional field of
expertise to learn valuable insight from exploring different perspectives (MacCormack et al.,
2013). 

 Financial gamification reward in close-tied structure Financial gamification rewards such as
virtual currencies, leader board that linked with real-world economic compensation can
potentially benefit servitization provider to drive efficiency improvement with close-tied 
business partners. Particularly for ‘high reliability’ manufacturing service provider, failure by the 
customer to operate service provider’s complex technologies with extreme competence could 
have disastrous consequences (Baines and Shi, 2015). Servitization provider can link financial
gamification reward with data capture and monitoring to ensure proper functioning of the
complex industrial equipment and obtain immediate performance feedback to provide visibility 
for any misconduct. 

 Non-financial gamification reward in weak-tied structure In weak-tied value chain structures, 
servitization provider can formally empower their development partner for the overall
innovation process, and does not require continuous value chain communication with their
development partners, because low inter-dependent activities, where changes in partner’s
development processes do not require changes to the service provider’s technological core
activities (Hoetker et al., 2007). Non-financial gamification reward can attract a variety of non-
traditional problem solvers to generating solutions (MacCormack et al., 2013). Non-financial 
gamification reward may include: thrill of competing, reputational effect of performing well,
access to new knowledge and contribution to a meaningful cause – are independent of any
economic value from the solution found (MacCormack et al., 2013). Non-financial gamification 
reward creates mutually supportive rules and shared expectations of reciprocity will encourage 
value chain parties to remains operationally autonomous, which allows flexibility in their
relations for tackling problems outside of the dominant design.

 Non-financial gamification reward in close-tied structure Non-financial gamification reward
can also potentially benefit close-tied value chain partners to promote faster problem
resolution and creating the state of high emotional openness to facilitate easy knowledge
access (Kim et al., 2015, Dyer and Nobeoka, 2000, Un et al., 2010). Servitization provider in
close-tied value chain structures often ‘owns’ the technology it has developed and sold. What
is not ‘known’ is how to adapt their technology to the user’s unique requirements. Non-financial 
gamification reward can help to integrate close-tied partners into value creation (Deterding,
2015). 
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SERVITIZATION AS A PLATFORM OFFERING 

 

Rajiv Puri 

 

RESEARCH MOTIVATION 

Servitization is a transformative trend sweeping over the manufacturing industry. This transformation 
is playing out at a time when platform-based business models are impacting multiple industries. These 
models have begun to emerge on the equipment services front as well, e.g., “Urgent.ly” roadside 
assistance platform and Lufthansa Technik’s “AVIATAR” digital aviation ecosystem platform.  

As is pointed out in the book “Platform Revolution” by Geoffrey G. Parker et al, “platform based” 
models can scale rapidly and disrupt the traditional “pipeline based”, linear value chain models. A 
platform based business model has a few defining characteristics. It comprises of a multi-sided market; 
supports exchange of value while enabling generation of new value; and provides the capabilities for 
participants to share, collaborate and transact with each other.  

Previous research has examined service network orchestration with a platform approach (Eloranta & 
Turunen, 2015) and the industrial ecosystems for Servitization (Winther-Hansen, Frandsen & Raja, 
2018). This paper further examines the case for a platform based model for Servitization, the solution 
components for such a model and the value delivered to platform participants. 

CONTRIBUTION TO THEORY AND PRACTICE 
Typically, field services are set-up as a linear value chain model as depicted in the picture below. The 

OEM set-up the value chain. 
The dealers and distributors 

are organized primarily by geography and could be dedicated to just one OEM. The field service team 
could belong to the OEM, the dealer/distributor, the operator or a third party organization. The linear 
nature of the model and the siloed operations of value chain members constrains the flow and sharing 
of value. It also impedes avenues for uncovering additional value as it takes longer to set-up newer 
services and any new services may not create a financial payoff for more than one value chain 
member.  

With the advent of smart products, there’s an upsurge of data that can be of use to multiple OEMs, 
services providers and consumables manufacturers serving a common set of customers. Available 
technologies also allow for easier collaboration amongst such product/services providers. An example: 
data captured by an agricultural machine about its operating parameters and environment could be 
of use to the agricultural machine OEM, the labour provider, the seed manufacturer, the fertilizer 
manufacturer and the lubrication oil reseller. This presents an opportunity to maximize and share the 
value through a networked community of participants collaborating in a multisided market.   

In order to make it easy for participants to join such a platform, it needs to be designed so that it is 
open and scalable. In order to trigger the network effect, the platform needs to provide value added 
services to draw in a significant number of participants. At the same time, it needs to provide for 
foundational marketplace capabilities for participants to collaborate, share and transact. Finally, it 
needs to have a data layer that can consolidate equipment, environmental, transactional and historic 
data in order for participants to execute their roles and for advanced capabilities such as predictive 
analytics to work effectively.  
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The figure below captures the key platform capabilities required for a platform based servitization 
model.  

 

In addition to the above, the platform needs the required identity and access management, cyber 
security, rules engine, notifications and workflow capabilities.  

The figure below depicts the ecosystem view of the platform and how it connects the various 
participants in a multi-sided marketplace. Consider “M1” as the manufacturer who sets up and 

operates the platform while M2-Mn are 
other manufacturers who sell equipment 
and services to customers C1-Cn. S1-Sn are 
pure play service providers; O1 - On are 
consumables providers and W1-Wn are 
workforce providers. The platform’s 
transactional capabilities provide for 
interactions between the participants. Data 
analytics triggers key transactions and 
provides insights. The platform’s 
architecture ensures scalability, seamless 

collaboration through APIs, and strong data privacy mechanisms.   

The platform architecture, however, is the end state. At the outset, it is important to define the vision 
for the platform, who the participants will be, how the participants will be recruited and what value 
shall be articulated to them during recruitment.  

Lastly, there’s a need to develop a commercial model that allows the marketplace operator to recover 
their costs and service providers to provision their services in billing models like outcome based 
services.   

KEY DISCUSSION POINTS 

 What are the biggest constraints in moving into a platform business model for servitization? 
 How do we recruit other platform participants to trigger network effect? 
 How should we uncover untapped value which can benefit Servitization platform participants? 
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ADOPTION OF BLOCKCHAIN TECHNOLOGY FOR INTEROPERABLE  

TRANSPORT SERVICES 

 

Seyed Ebrahimi, Victor Guang Shi, Lenny Koh, Lucy Smith, James Baldwin 

 

RESEARCH MOTIVATION 

The current passenger transport markets in Europe are a very complex mix in terms of fragmented 
institutional background. The complexity of this large mix of commercially opened and of regulated 
services, cannot be fully appreciated without considering the business network in which these 
organisations are embedded. For instance, different transport actors develop systems that store and 
use information at local level. This is in response to the public service contract with the authority, 
whereby each country or region could have its own local public transport requirement. This has 
resulted in hundreds of transport solution to emerge, with each having its own system produced at 
city level by either authorities and/or transport service operators (serving around 64,5 billion yearly 
passengers in the EU). Blockchain technology can be applied to the development of future transport 
systems to enable advanced servitization model (door-2-door seamless travel) with efficient 
environmental and operational benefit (Grubic, 2014).  

 
CONTRIBUTION TO THEORY AND PRACTICE 

The objective of this study will focus on identifying the impact of blockchain technology on transport 
servitization through evaluation of its benefit and barriers. We adopt a Delphi design to gain insight 
from leading expert in blockchain technology provider, public agencies and transport operators. 
Following section, we highlight a number of applications where blockchain could aid the transport 
actors to accelerate their servitization development.  

 

KEY DISCUSSION POINTS 

 Transparent Public Transportation Data (Operational) If a personal vehicle breaks down, one 
passenger won’t be able to go to work.  However, if that happens to a bus or train it affects 
group of 40 or more. Understanding how good public transportation vehicles function, is vital 
to the system operating sustainably and effectively. A mainstream argument in support of 
public transportation decreasing levels of pollution emissions (Guan et al., 2016). Although we 
have well-established operational and environmental performance benchmarks for when the 
vehicles are effectively maintained (buses emit 20% lower carbon monoxide per passenger vs 
private cars), however such figures can only be relied upon if we have reliable systems in place 
that ensure vehicles functioning effectively.  A real-time database of information on 
transportation fleets through blockchain enables higher level of awareness. The distributed 
ledgers on blockchain are permanent, transparent, and immutable. 

 Better Maintenance Data Tracking / Improving Safety (Operational) The public should be able 
to safely assume that buses aren’t driving around their city with faulty brakes or a combustible 
engine.  It has been reported that “buses and other public transport have a higher chance of 
fatal accidents per registered vehicle” (JS, 2019). For instance, last year in Rome 22 public buses 
exploded further highlighting the failing public transportation system in major cities.  Advocates 
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of blockchain tout it for its accessibility, immutability and automation by multiple parties 
(Weber et al., 2016). It could help delegate maintenance requirements, and issue automated 
alerts and usage reports for fleets of public vehicles. Such advantages could lift the burden off 
of private/public private staff, who usually have no choice but to depend on outdated 
maintenance systems. 

 Universal Transit Payment/Ticketing (Economic) The process for acquiring and using tickets, 
particularly through different means of public transport, is usually time-consuming and 
fragmented. Passengers that want to use multiple trains, catch a bus, and ride a rental bike 
would probably require executing a number of different financial transactions. Developing more 
effective ticketing systems or using a single platform could improve such bureaucratic/time-
consuming processes (Weber et al., 2016). Taking advantage of blockchain-linked platforms 
(unique “mobility” tokens), could simplify the above process and provide a single platform for 
the purchase and storage of digital tickets. 

 Mobility as a Service Economy (Economic) Economy could benefit from advancements in 
ridesharing and autonomous vehicles for public transport. For example, mobility-as-a-service 
(MaaS) concept, can provide a faster, better connected and more personalized transportation 
in future smart cities. The EU’s Mobility-as-a-service Alliance aims to expand the above concept 
and integrate different types of transport, into a one-unit mobility service available on demand. 
Reports suggest that by 2030, car sales would have reduced ($142.5 to $138 billion), and 
revenues derived from with Mobility-as-a-Service are expected to have risen ($1.35 trillion). 
Blockchain could be used to store records and facilitate transactions on a single platform, and 
facilitate the transition towards a communal transportation paradigm. 

 Transit Equity (Social) In the UK, over 10% of the drivers have disabilities, and face issues 
obtaining insurance. This is further complicated with scammers taking advantage of the system 
(obtaining disability badges). Transit equity refers to the fair treatment of drivers/passengers 
irrespective of where they may be. What if a person qualifying for a handicap sticker in one 
township moves? They’d want to retain the same rights in their new city. An interoperable 
database of rights data would maintain privacy, enhances equity across borders, increase 
efficiency, and reduce fraud. 

 Fewer Paper Trails (Environmental) Almost every industry is heading toward 
reusable/paperless operations (greener operations). Blockchain ledgers could be a viable 
replacement for paper-based records systems. It could provide a digital system for ticketing, 
receipts, confirmations, and other aspects of travel (e.g. leaving train pass at home) 

 Non-Traditional/Decentralized Public Transportation systems (Social-economic) Among 
places constantly striving towards sustainable transportation systems, are the top 5 most bike-
friendly cities (Amsterdam, Tokyo, Copenhagen, Barcelona, and Portland). However, in 
countries such as China an unsystematic/overabundance of bike-sharing services led to cities 
deluged by abandoned and broken bikes. Blockchain technology can aid governments in 
successfully implementing such transportation sharing systems. It could assist the rewarding 
riders with tickets and tokens for utilizing public transportation. This will help popularize non-
traditional modes of public transportation. 
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SERVITIZATION IN THE CREATIVE AND CULTURE INDUSTRIES 

Luis Rubalcaba, Jon Sundbo and Alberto Peralta 

RESEARCH MOTIVATION 

The Creative and Cultural Industries and the Arts (CCI) are recognized to be a factor in promoting and 
social integration and inclusion. At the same time, they drive economic and social development and 
are part of the innovation eco-system and CCI are currently confronting a set of emerging dynamics 
that we identify in three major and interrelated groups: servitization, value co-creation and 
digitalization. Servitization is a way to move towards value co-creation by innovating existing business 
models. This paper provides a theoretical contribution on its role in CCI introduces a servitization logic 
into the studies of CCI, which is an addition to traditional culture and culture economic studies, and a 
focus on user (customer, citizen) inclusion in and value co-creation of CCI activities and products 
(“customization”). For CCI, servitization is a way to produce new value co-creation by combining mass 
standardization through digitalization means and customization through engagement of CCI users 
(clients, citizens, organizations). 

CONTRIBUTION TO THEORY AND PRACTICE 

Our conceptual approach remarks servitization as the way to move towards value co-creation by 
innovating existing business models. Our theoretical contribution on its role in CCI introduces a 
servitization logic into the studies of CCI, which is an addition to traditional culture and culture 
economic studies, and a focus on user (customer, citizen) inclusion in and value co-creation of CCI 
activities and products (“customization”). This will provide a novel understanding of CCI’s economic 
and social role and it changes the focus from the “production” or push side (e.g. artistic creativity and 
messages, goods and service providers) that has characterized much theory of CCI towards the 
demand or pull side and buyers’ (users) increased power. The servitization, together with digitalization 
and changes in the market-public institution-informal economy structure facilitates the co-creation of 
CCI based experiences for customers, users and other relevant stakeholders (empowerment and 
inclusion). 

The servitization approach also leads to new understanding of CCI’s input to other industries as some 
CCI are truly business services. The music industry provides a case of new business models using both 
digitalization and servitization. Digitisation, co-creation and servitization (involving collaborations 
between ‘labels’, platforms and fans) has transformed the sector, generating new employment, roles 
and opportunities. At the same time, it has provided a space in which non-established, niche and 
experimental artists can fund their music (via crowd-sourcing), promote it, find an audience, and 
collaborate remotely with producers, musicians, technicians and promoters.  

Finally, the role of servitization in CCI is linked to the concept of value co-creation. Service-led and 
dynamic environments have evoked a revised understanding of value co-creation through services; 
values are not ‘delivered to’ but ‘co-created with’ users. Value co-creation, if successful, is usually 
reflected in firms increased turnover and employment. The shifting focus of value chains from being 
linear to co-created means that value is seen as co-created in networks of stakeholders such as 
suppliers, customer, customers’ network, partners and intermediaries. Value co-creation occurs in 
markets with high relational complexity, low substitutability and high contextuality, like CCI. Value co-
creation is the move of CCI goods-oriented products and elite-oriented arts and culture activities into 
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services-oriented products and processes where CCI can offer smart combinations of arts and services 
leading to higher co-production between suppliers and clients, and more options for citizen inclusion. 
This concept is also linked to that of social innovation. 

This provides a novel understanding of CCI’s economic and social role and it changes the focus from 
the “production” or push side (e.g. artistic creativity and messages, goods and service providers) that 
has characterized much theory of CCI towards the demand or pull side and buyers’ (users) increased 
power. The servitization, together with digitalization and changes in the market-public institution-
informal economy structure facilitates the co-creation of CCI based experiences for customers, users 
and other relevant stakeholders (empowerment and inclusion). 

KEY DISCUSSION POINTS 

CCI play a major role in current economies and societies as they create and transmit culture and have 
a role in growth and welfare: 

• Servitization is the way CCI become services-related industries, oriented to final customers 
through co-productive services and. At the same time, profiting from digitalization and mass 
customization. 

• This provides a novel understanding of CCI’s economic and social role and it changes the focus 
from the “production” or push side (e.g. artistic creativity and messages, goods and service 
providers) that has characterized much theory of CCI towards the demand or pull side and 
buyers’ (users) increased power. 

• The servitization, together with digitalization and changes in the market-public institution-
informal economy structure facilitates the co-creation of CCI based experiences for 
customers, users and other relevant stakeholders (empowerment and inclusion). 

• Servitization move CCI to a level where engagement of CCI clients, citizens and providers 
increase generate new value co-creation. 

CCI represent a paradigmatic case where servitization is pushing a process where standardization 
and customization work in the same direction: value co-creation in the global world. 
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A SERVITIZATION APPROACH TO PUBLIC INNOVATION THROUGH PUBLIC-PRIVATE NETWORKS: 
CASES FROM SPAIN 

 

Alberto Peralta* and Luis Rubalcaba  

University of Alcala, Spain 

  

RESEARCH MOTIVATION 

This is an ongoing research that aims to investigate value co-creation oriented to describe strong 
evidence-based foundations for public-private network strategies and mechanisms to enhance 
launching improvements and new ideas within the public administrations. The overall goal of this 
project, resembling the EU H2020 CoVAL project, is to improve efficiency and the effective 
transformation of public service delivery. More specifically, the contributions of this research are: 1. 
Description of the existence of public-private servitizing service networks experiences; 2. Case 
studying public-private service networks in the context of servitization; 3. Deriving theoretical 
preliminary implications for multiagent service-oriented frameworks in the public sector; 4. Deriving 
measurement, managerial, and political implications. This study builds on a number of relevant 
theoretical frameworks that include service theory, under the servitization strategy, but also collective 
innovation theory (open innovation, user-led innovation, virtual users and user-created content, 
innovation communities, and employee-driven innovation).  

Under the new public governance paradigm, used extensively in all developed countries, a new 
perspective of innovation has replaced the transition to innovation in the public sector, from mere 
adaptations or incremental improvements, to continuous and even disruptive innovations (Markides, 
2006). This paradigm assumes public services as services and not as goods, and thus allows a broader 
and more open concept of innovation integrating both technological and non-technological 
dimensions (e.g. innovation co-design, value co-creation, organizational or business model 
innovation). Along this line, Osborne (2010, 2018) gives special relevance to the collaborative 
dimension of the public institutions and groups, addressing new alternatives for internal collaboration. 
He also provides new approaches to the public-private sectors integration, including the citizens 
themselves, to develop conventional and new ways of participation and joint efforts towards service 
innovation. 

But there are older paradigms of public administration in place and widely active everywhere and 
using servitizing service networks. Therefore, here we study the three different paradigms of an 
innovative public administration (traditional public administration, TPA; new public management, 
NPM; new public governance, NPG: Desmarchelier, Djellal, & Gallouj, 2018. We present how 
servitization, understood as an integrative strategy, can help design and deploy service innovation in 
any of the three paradigms. On the one hand, thanks to building up public-private service networks 
oriented at the design and execution of innovation (functions, experiences, solutions) (Faïz Gallouj, 
Rubalcaba, & Windrum, 2013). And on the other, activating “the movement from products to 
solutions” (Paiola et al., 2013, in Weigel & Hadwich, 2018: p.255), or servitization of products, towards 
the achievement of their common and/or institutional goals. Our concept of servitization of public 
goods (or services) represents a synthesis of a number of theoretical proposals. These include the 
service science’s central role of humans within the service systems (Maglio & Spohrer, 2008), the role 
of skills and capabilities (tangible or intangible) in the supply of services (Gallouj & Weinstein, 1997), 



256

Executive Paper 

Proceedings of the Spring Servitization Conference, SSC2019 

the “Service-Dominant logic” co-creation of value by the recipient of that value  and its provider (Lusch 
& Vargo, 2006; Vargo & Lusch, 2004), and the Public Service Logic separation of public services 
(functions and experiences) from market services (Osborne, 2018). Using the relational view of Dyer 
and Singh (1998) (in Weigel & Hadwich, 2018), we also would concentrate on the network as the unit 
of analysis. Thus, we want to complement the study of the effect of servitization in a public entity with 
the analysis of the relationships within the public-private network. 

CONTRIBUTION TO THEORY AND PRACTICE 

The contribution of the paper clarifies how a servitization strategy, executed through public-private 
networks, activates innovation for a greater good within a public administration, whether its guiding 
paradigm is TPA, NPM or NPG. The expected benefits are related to the each of the types of goals 
these paradigms seek: Better efficiency and coverage for TPA administrations; increased 
competitiveness and adaptation capabilities to external changes in NPM organizations; and improved 
ability to dynamically place the citizen and his/her needs in the center of the public solutions debate, 
as collectivities but also as individuals, for NPG institutions. 

The contribution of the paper clarifies how a servitization strategy, executed through public-private 
networks, activates innovation for a greater good within a public administration, whether its guiding 
paradigm is TPA, NPM or NPG. The expected benefits are related to the each of the types of goals 
these paradigms seek: Better efficiency and coverage for TPA administrations; increased 
competitiveness and adaptation capabilities to external changes in NPM organizations; and improved 
ability to dynamically place the citizen and his/her needs in the center of the public solutions debate, 
as collectivities but also as individuals, for NPG institutions. 

KEY DISCUSSION POINTS 

Our concluding remarks describe how servitizing public-private networks helps resolve potential 
conflicts between service innovation design. More specifically, based on the set of case studies 
investigated in this research, lessons will be drawn on:  

a) the potential impacts of various configurations of networks on public service quality, efficiency and 
performance, based on the existence of public-private networks experiences across different UAE
state members 

b) the advantages/disadvantages of different types of network models through case studying specific 
networks or collaborations in the UAE 

c) the implications for maximizing the efficiency of resources in these networks, deriving theoretical
preliminary hypotheses for multiagent frameworks in the public sector 

d) the role of policy-makers in supporting the development of successful public-private networks,
arriving to preliminary measurement, managerial, and political effects of those networks 
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STEERING MANUFACTURING FIRMS TOWARDS IoT ENABLED SERVICE AND PRODUCT BUSINESS  

Claudio Lamprecht, Heiko Gebauer, Elgar Fleisch, Felix Wortmann, Timo Gessmann 

RESEARCH MOTIVATION 

During the last decades industrial transformations have been fundamentally changing the way 
companies generate, capture and deliver value. Respectively, how manufacturing companies do 
business with their customers as well as how products are developed, produced and delivered (Gersch 
& Goeke, 2007). Today, digital servitization – consisting specifically out of the two macro trends 
Industry 4.0 and servitization – is disrupting product companies’ business strategies and operations 
(Porter & Heppelmann, 2015). 

Thereby, servitization embraces the boost of the service offering directly coupled to their products by 
shifting from purely selling goods to hybrid product-service offerings. Whereas, Industry 4.0 is 
considered a new industrial revolution in which the junction of a set of emerging technologies 
(internet of things (IoT), big data and analytics) results in cyber physical systems enabling to maximize 
the whole product lifecycle value. The convergence of these two trends results in digitalized services, 
providing disruptive ways to generate value both for the external customer and the firm’s internal 
processes. For example, Liebherr’s FridgeCam building the basis for services such as storage 
optimization, shopping guidance and food management support or Michelin’s pay per kilometer tire 
offering where emerging technologies such as real-time monitoring and analytics enabled a profitable 
offering through better tire usage management and tire lifecycle costs. However, despite high 
investments of firms to extend their technical capabilities on embedding connectivity into products 
and on cloud-based platforms for utilizing data for digital services, many manufacturers still not fully 
realize the expected growth benefits.  

In order realize the expected growth benefits, recent research argues for the necessity of adequate 
performance measurement and management (PMM) systems to effectively steer their investments 
(e.g. Bigdeli et al., 2018; Nudurupati, Tebboune, & Hardman, 2016). Despite its rationality, 
considerable challenges remain for large manufacturing companies regarding service taxonomy, 
hybrid accounting, relevant key performance indicators (KPIs) and their steering implications. Since 
there is a need to obtain a holistic understanding of operations and profitabilities to improve 
companies overall servitization and Industry 4.0 profitability. 

CONTRIBUTION TO THEORY AND PRACTICE 

This upcoming study responds to the identified KPI and steering gap through an in-depth case study 
at a large manufacturing firm. Where data is collected by conducting semi structured interviews (30-
40) with managing directors and controllers, complemented through expert interviews (10-15) with
executives from software companies, venture capitalists and consultants. The following contributions 
are proposed for academics as well as practitioners. 

Emerging technologies induce an increasing shift from a product-dominant towards service-dominant 
organizations to offer innovative combinations of products and services. Resulting in a need to rethink 
how firms are measured and managed (Nudurupati, Tebboune, & Hardman, 2016). More specifically, 
following the famous quote “what you measure is what you get” (Kaplan & Norton, 1992, p. 71), the 
successful implementation of such IoT enabled product-service business relies on a comprehensive 
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measurement framework based on relevant KPIs. Hitherto considerable research on indicators exists 
for “pure” analog servitization. For example, Kastalli, Van Looy, and Neely (2013) emphasizing ‘service 
adoption’, ‘service coverage’ and ‘complementarity index’, and Rabetino, Kohtamäki, Lehtonen, and 
Kostama (2015) pointing out the need to quantify total cost of ownership. However, these traditional 
KPIs focus mainly on delivering value-in-exchange rather than value-in-use and therefore may not 
support the target setting and the business objectives of manufacturing companies in a digital era. 
Furthermore, unidimensional reporting, which still prevails in many organizations, limits the steering 
of the changes such as servitization and Industry 4.0. Pointing out the need to complement financial 
data with the data collected by the installed base, which remains largely unaddressed in academic 
literature. For example, the underlying case company illustrated cases where giving out free hardware 
and software would allow them to secure huge spare part service revenues in the future through 
gaining/retaining important market shares and occupying the whole customer value chain. Although 
the advantages over the traditional sale model were clear, the focus on KPIs such as CapEx (capital 
expenditure) prohibited them from adopting the new more valuable business model. Thereby also 
presenting a huge risk of losing towards start-ups entering the market with these business models. 
The example highlights the need for measures that adequately depict the nature of the manufacturing 
business in the digital era. Hence, we discuss relevant KPIs for managing IoT enabled business and 
their respective reporting and target management through the stages of the digitalization process. 
Thereby we are also discussing necessary service classifications for reporting and measuring service 
business, as well as the handling of hybrid offerings. 

Furthermore, we are witnessing situations where revenues of the traditional purely physical service 
business will come under severe pressure from digitalization. Hence, we provide an understanding of 
the relationships and tradeoffs between KPIs and their steering to handle such situation. Thereby 
managers should recognize that emerging digital technologies lead to a portfolio of digital business 
models. Which only succeeds if any tendencies on cannibalizations are actively mitigated and 
synergies among these digital business models are ensured. 

KEY DISCUSSION POINTS 

 Traditional KPIs focusing mainly on delivering value-in-exchange rather than value-in-use and 
may not support the business objectives of manufacturing companies in a digital era. 

 Relevant KPIs represent a combination of financial and installed based information collected 
through emerging technologies. 

 What are relevant KPIs? 
 Internal and external reporting should be reconsidered in the light of new innovative business 

models for manufactures. 
 Manufacturing firms lack adequate measurement and control systems to steer their

servitization and Industry 4.0 investments. 
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HUMAN RESOURCES BARRIERS AND DRIVERS IN SME’S DIGITAL SERVITIZATION: FRENCH CASE 
STUDIES. 

 

Nadine DUBRUC, Sophie PEILLON 
 

RESEARCH MOTIVATION 

In one hand, Servitization modifies in depth three organizational dimensions: corporate culture, 
human resource management and organizational structures (Gebauer & al., 2012; Neu & Brown, 2005; 
Oliva and Kallenberg, 2003). In the six elements defined by Baines and Lightfoot (2013), organizational 
factors are recognized as a key issue within the servitization process of goods manufacturers. On the 
other hand, Digitalization is one of the major trends that will change business in future years (Porter 
and Heppelmann, 2014; Clegg and al, 2017; Zheng and al, 2018). It must be consider also as one 
important organizational change in SMEs (Parviainen et al. 2017). There is little in-depth research on 
human resources elements. Porter and Heppelmann (2014), Lerch and Gotsch (2015), Coreynen and 
al (2017), Suesse et al. (2018) point a lack of qualified employees to develop and provide such services 
in a digital context. In this paper, we focus on HRM challenges in SMEs, on HRM barriers caused by 
the necessary modifications to be able to develop services and digitalization. By knowing the Human 
Resources points that are problems in services, we can suggest some solutions to prevent or to deal 
with this issue. We observed Human Resources practices by strategic areas: staffing, compensating 
and motivating (Garand, 1992; Thévenet et al., 2009). “Staffing” covers recruitment, job definition, 
skills and career management, training… “Compensating” concerns remuneration, pension and 
retirement. “Motivating” is about work organization, how responding to individual needs and 
expectations. 

CONTRIBUTION TO THEORY AND PRACTICE 

SMEs Observations 
periods 

Information about our case studies : activities, employees, issues about digital and 
servitization  

SME1 2012-2013 Design and manufacture of machine tools. 120 employees. International markets. 
Objective / services: develop an overall product and service offer of the business. 
Remote maintenance. Securing data exchanges with customers, traceability of 
customer production. 

SME2 2012-2013 Automation and electricity. 18 employees. Beginner in services. French market. 
Partnership with software suppliers. Securing data exchanges with customers, 
traceability of customer production. 

SME3 2013-2014 Repair of household appliances. 24 employees. Beginner in services B to B. French 
market. Management of customer requests and files. Spare parts tracking. 
Monitoring of service delivery. 

SME4 2014-2015 Industrial blades company, bought in 2009 by the actual CEO. 8 employees. French 
market. Beginner in services. Data backup on different media, wide range of data, 
securing data exchanges with customers, interoperability of IS 

SME5 2014-2017 Manufacture of showerheads. 1 employee. French market. Management of 
customer requests and files. 

SME6 2014-2015 Manufacturer of industrial machines, 200 employees. International markets. 
Objective / services: develop services turnover. Set up an IS allowing a first level of 
response in depending on the characteristics of the customer. Set up a monitoring 
system. Set up a traceability of the customer's production 

SME7 2015-2018 Engineering and production of agricultural sprayers. 250 employees. International 
markets. Objective / services: develop services turnover. Application development 
for customers. Wide range of data, interoperability of IS. Develop a Customer 
Relationship Management. Integrate digital skills and develop digital culture. 
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Our research is based on eight research projects with SMEs in France. We have supported these 
various SMEs in their strategic reflections on the relationship between Product and Services. In these 
various action-research projects, we have taken up the elements observed on digital and servitization. 
Different levels of exchanges allowed us to go into depth and validate the understanding of the 
elements of our studied cases and to identify barriers and drivers for servitization and digitalization 
(Straw, 1996; Evered and Reis Louis, 1981; Gioia et al., 2010).  

BARRIERS: In Human Resources Management, we observe how HRM have been impacted by 
digitalization and servitization. SMEs need recruiting IT technology skills (SME 1-3-4-6-7-8) and have 
problem recruiting technical skills (SME 1-3-4-8), and technicians who want to share worktime in 
France and abroad (SME 8). Technology intelligence skills and customer data analysis knowledge 
should be develop in support team (SME 1-3-4-6-7-8). For some, cost accounting and services 
financing knowledge are missing for helping the sales team to develop services (SME 3-4-6-7) or more 
basically, services sale skills could missing (SME 2-3-4). Moreover, some need to develop educational 
engineering skills to be able to conceive training program for customers, for example to learn them to 
have a better use of their product (SME 6-7-8). Working time organization and remunerations need to 
be adapted to let employees available 24/24, 7/7 or sharing their working time between in France or 
abroad (SME 8). 

DRIVERS: The results show that Human Resources Policies could be oriented on few points to be 
helpful to SME's digital servitization. In staffing, SMEs need to expand their recruitment sources with 
more relationships with schools. Partnerships could be structured; interns from new diplomas in 
digitalization could be integrated. Offer opportunities of jobs with moments to improve expertise and 
others to improve customers’ relationships. Training programs of IT technology and technology 
intelligence must be developed. In compensating, new ways for technicians’ remuneration should be 
find to motivate employees to work on news hours and abroad. In motivating, imagine a path logic for 
technicians with a variation in international exposure time should be a solution for SMEs. Develop 
home office after foreign mission could be another way to motivate for going abroad. Recognize the 
digital competence of some by appointing them as referent or tutor. 

KEY DISCUSSION POINTS 

 Recruiting IT technological skills is essential for SMEs to be able to add new digital services. 
 Training programs on different topics should be develop in SMEs: technology intelligence, IT 

technology, customer data analysis, cost accounting and services financing.  
 Imagine new work organisations to adapt to the needs of customers and the expectations of 

new generations of employees, might be necessary in a digital servitization transformation. 
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MANUFACTURERS’ DESIGN SKILLS FOR THE DESIGN OF ADVANCED SERVICES. INSIGHTS FROM FIVE 
BASQUE MANUFACTURERS.  

Iker Legarda, Ion Iriarte, Maya Hoveskog & Daniel Justel 

RESEARCH MOTIVATION 

Today, servitization represents an attractive strategy for manufacturing companies aiming to 
differentiate in highly competitive markets. ‘Advanced services’ embody the most sophisticated 
offerings among this trend. Through advanced services, manufacturers can tightly align their 
objectives with the customer’s objectives, offer better value propositions and achieve a significant 
raise in income. However, several financial, organisational, market and cultural challenges prevent 
manufacturers from designing, developing and deploying new advanced services. In particular, 
developing such complex service offers requires singular service design capabilities (Patrício & Fisk, 
2013). Manufacturers often lack methods and tools to design new service concepts, as they tend to 
underestimate those skills. 

Therefore, the purpose of this paper is to shed light on how Basque manufacturers can be enabled to 
offer higher value propositions based on advanced services. Particularly, we aim to unveil which are 
the design methods they currently employ, what new competences they need to develop and what 
challenges they have to face. This paper discloses the first results of the IND-SERVDES project, which 
aims to propose a new model to guide Basque manufacturers in the design of advanced services. This 
paper presents one of the first outcomes of the project, namely determining the readiness of Basque 
manufacturers to design advanced services.  

CONTRIBUTION TO THEORY AND PRACTICE 

Fourteen managers from five manufactures in the Basque country participated in the research, as we 
illustrate in Table 1. These manufacturers were selected for this research as they are actively aiming 
to build a portfolio of advanced services. We designed the research following Stewart’s (2017) and 
Kohtamäki, Baines, Rabetino and Bigdeli’s (2018) methods to diagnose companies’ digitalization and 
servitization capacities. The data collection method was via semi-structured interviews, following a 
list of 26 predefined topics to diagnose the current competences of the companies to design and 
develop new advanced services. The questions derived from a literature review on the fields of 
servitization, advanced services and service design. Finally, we ordered them into six blocks: 
servitization strategy, client-market, people and organization, new advanced service development, 
enabling technologies and service deployment. 

Table 1. Interviewed persons and brief description of the participating companies. 

Company code Company brief description Participants 
Manufacturer A Plastic blow moulding machines manufacturer. Innovation Manager, Industrial Manager. 
Manufacturer B Construction equipment manufacturer. Marketing Manager, Systems Manager, 3 

Technical Engineers. 
Manufacturer C Industrial power transmission components 

manufacturer. 
Industrial Manager, Innovation Manager. 

Manufacturer D Industrial cooking, refrigeration and laundry 
appliances manufacturer. 

Marketing Manager, Commercial Services 
Manager. 

Manufacturer E Forming machine tools manufacturer. Innovation and Technology Manager, Head of 
Metalworking Unit Service, Systems Manager. 
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The findings of the study show three principal lessons that are relevant for companies that aim to 
embed competences and employ methods for designing advanced services. First, interviewed 
companies do not follow a defined process for designing and developing new services. Moreover, their 
knowledge about specific methods and tools for designing and developing services is scarce. The 
organizational processes are commonly product-oriented even if the companies are delivering 
services. However, participants declared their willingness to integrate and systematize the use of 
methods and tools to design and develop new services. 

Secondly, results show that there is a clear gap between the business strategy, the development of 
enabling technologies and the conceptualization of service-oriented value propositions. Companies 
declare that they are looking for advanced services as a means of gaining market differentiation and 
customer loyalty. They have also reached an advanced maturity level on the development of the 
technologies that would enable the advanced services (i. e., ‘Internet of Things’ technologies). 
Nevertheless, they claim that they do not know how to design new service concepts aligned with their 
business strategies and the enabling technologies. They declare that they lack competences to identify 
what service concepts can truly deliver value to their customers. 

Thirdly, participating companies find it difficult to estimate the costs derived from advanced services. 
They especially struggle when the nature of these services is relational and long-term. This implies risk 
sharing and higher transparency levels with their clients. Furthermore, companies find it difficult to 
monetize services directly, as clients are used to receive them intrinsic to the product offering. As a 
result, this increases the uncertainty and delays taking action on advanced services. 

This paper brings new knowledge to the literature in the fields of servitization, advanced services, 
service design and business model innovation. The contribution of this paper also resides on a deep 
understanding of the needs and context of Basque manufacturers willing to develop new advanced 
services and the accompanying business models. It forms the grounding before addressing how 
industrial companies can build competences to design new services. 

KEY DISCUSSION POINTS 

 How can manufacturers design advanced services systematically?
 How can manufacturers build competence to identify what creates value to the client and design 

service propositions accordingly aligned with the business strategy and enabling technologies? 
 How can manufacturers measure financial (costs) risks of long-term relational advanced services? 

REFERENCES 

Kohtamäki, M., Baines, T., Rabetino, R., & Bigdeli, A. Z. (2018). Practices and Tools for Servitization: 
Managing Service Transition. Cham, Switzerland: Springer International Publishing AG. 

Patrício, L., & Fisk, R. P. (2013). Creating new services. In Serving Customers: Global Services 
Marketing Perspectives (pp. 185–207). Warwick, UK: Tilde University Press. 

Stewart, D. (2017). Industry 4.0 in practice: learnings from a diagnostic pilot study in Scotland. SMAS 
Future Manufacturing Conference 2017. 

AUTHOR CONTACT DETAILS 

Iker Legarda, Mondragon Unibertsitatea, ilegarda@mondragon.edu 
Ion Iriarte, Mondragon Unibertsitatea, iiriarte@mondragon.edu 
Maya Hoveskog, Halmstad University, mayhov@hh.se 
Daniel Justel, Mondragon Unibertsitatea, djustel@mondragon.edu 



265

Executive Paper 

Proceedings of the Spring Servitization Conference (SSC2019) 

A RELATIONAL VIEW ON DIGITAL SERVITIZATION: 
EMPIRICAL INSIGHTS FROM PROVIDER-CUSTOMER RELATIONSHIPS 

Anmar Kamalaldin, Lina Sundén, David Sjödin & Vinit Parida 

RESEARCH MOTIVATION 

Providers are increasingly leveraging digitalization and offering their industrial customers more advanced 
services which are enabled by digital technologies such as the internet of things, remote monitoring, big data 
analytics, and artificial intelligence. This trend is referred to as digital servitization, which can be defined as 
the provision of digital services embedded in a physical product (Holmström & Partanen, 2014), and it is 
enabling significant changes in how value is created and captured in industrial relationships. In order to fully 
benefit from digital servitization, providers and customers need to transform their relationships. However, 
there is limited knowledge on how a provider and a customer govern their dyad relationship in the context 
of digital servitization. Prior studies have placed dominant focus on provider’s perspective, with only a few 
insights on how customers work closely with providers. A research gap exists in understanding how provider-
customer relationships transforms over time, and what governance strategies are appropriate for successful 
implementation of digital servitization. 

To address this gap, this paper applies the relational view theory (Dyer & Sing, 1998; Dyer et al., 2018) as a 
lens for the purpose of studying how dyad relationships in digital servitization can be successfully governed 
by parties involved. To that end, research was conducted based on multiple case study of four dyad 
relationships between Swedish providers and customers that are actively involved in digital servitization. In 
total, 40 respondents from seven companies were interviewed, and data was analyzed based on thematic 
analysis approach to identify relevant themes and patterns (Braun & Clark, 2006). Although data collection 
followed an inductive approach, data aligned with the four determinants of interogranizational competitive 
advantage suggested by the relational view: complementary resources and capabilities, relation-specific 
assets, knowledge-sharing routines, and effective governance (Dyer & Sing, 1998; Dyer et al., 2018). The 
results of this study demonstrate that these determinants have great influence for governing relationships 
between the provider and customer in digital servitization. 

CONTRIBUTION TO THEORY AND PRACTICE 

This study provides theoretical contribution to the body of literature on servitization, and specifically digital 
servitization, by highlighting the importance of relationship governance, and how this is gradually 
transformed as the relationship develops. It demonstrates that taking a relational view is vital to reaching 
higher levels of digital servitization where benefits are maximized to both provider and customer. The study 
shows how relational transformation unfolds through interdependent activities along the process, and that 
governance is a central activity that needs to be progressively developed over time. The study provides novel 
insights into the middle way of transforming from contractual governance to relational governance, and we 
refer to this as ‘transitional governance’, which we argue is vital for a fruitful transformation of a relationship 
within digital servitization. 

In addition to the theoretical contributions, the study has managerial implications for senior managers who 
are involved in servitization efforts in manufacturing companies, as well as managers in companies pursuing 
the procurement of digital services. The study can guide managers in prioritizing activities and investments 
by making informed decisions. Furthermore, the study guides managers in developing appropriate 
governance mechanisms for different maturity levels of the relationship in order to advance the business 
relationship within digital servitization. 
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KEY DISCUSSION POINTS 

• Different levels of digital servitization relationship requires different focuses and investments by 
involved parties. However, focusing on one determinant to the neglect of the other might lead to 
failing to generate the intended value. 

• The study stresses the importance of finding the ‘right level’ for the relationship, rather than always 
opting for the most advanced form of digital servitization, as it is not always the best option for all 
companies. 

• The provider and customer should be transparent about what investments are required at different 
levels of the relationship, so they can balance risk and reward accordingly. 

• Further quantitative studies can strengthen the proposition that greater investment in the relationship 
by involved parties leads to higher relational value, and help understand the dependent variables. 

• An interesting line of investigation would be studying other types of relationships, other than dyads. 
Taking a network or ecosystem perspective with multiple actors can provide interesting insights for 
studying relationships within digital servitization. 
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DIGITALIZED SERVITIZATION AND INTEGRATED SOLUTIONS  
IN THE OFFSHORE WIND INDUSTRY 

Jørn Kjølseth Møller 

RESEARCH MOTIVATION 

In 2017, renewable energy reached a breakthrough in Europe, when it became cheaper to install 
offshore wind power than to build new fossil-fuel based power plants, partly because of technolo-
gical innovation and larger offshore wind turbines, but the move to larger offshore wind turbines to 
harvest the benefit of large-scale production of renewable energy is a risky one. While bigger machines 
allow for higher output, the losses that arise when turbine fail are also more significant.  

The wind power industry´s answer to this challenge has been to move towards a predictive and 
scheduled form of operations and maintenance, which means a kind of digitalized servitization of the 
wind power industry. It has also involved a green transformation of energy companies to build a 
renewable value chain made up of various components and capabilities ranging from generation of 
green power, through storage, transmission, and distribution to the consumption side. 

This digital value creation builds on the deployment of advanced analytics and artificial intelligence, 
strengthening interfaces and mobility by augmenting the employees´ and customers´ experiences 
through human-machine interfaces, as well as a raised level of automation. It means a significantly 
scale up of the digital efforts, increasing external recruitment and further leveraging of in-house 
capabilities to stay competitive in a changed business eco-system characterized by a zero-subsidy 
regime when it comes to new offshore projects in the North Sea. 

The rapid change in the digital servitization and transformation call on a new digital business models 
to create value for the customers and capture value to the energy companies, but also a focus on 
recruiting new skills to secure the dynamic capabilities of developers and operators of renewable 
energy resources in relation to changes in business model (Teece 2018). 

A review on the framing of digital business models (DBM) in the literature on digititalization and 
servitization of manufacturing (Martín-Peña et al. 2018, p. 95) contains various items. In the study the 
focus is on: 1) The critical role of the company´s digital transformation for the configuration of DBM, 
2) DPM as a unit of analysis, 3) A multidisciplinary view on how companies do business in the new
digital scenario, and 4) An emphasis on value networks and business eco-systems.

The impact of the digitalized servitization on the Danish energy company Ørsted A/S is investigated to 
identify the role the digital transformation has on the configuration of its Business Model. Also to 
document the need to focus on dynamic capabilities to maintain the competitive edge in the energy 
industry by giving innovation a key priority. The examination builds on data collected from selected 
offshore projects and auctions in the Nord Sea area, where Ørsted A/S has been active in winning bids. 
The purpose is to show how Ørsted A/s has managed to make this transformation in DBM, comply 
with changes in the business eco-system(to a zero-subsidy regime) and to develop dynamic 
capabilities that support integrated energy solutions. 

This transformation also requires a renewable value chain made up of various components and 
capabilities from green power, through storage, transmission, and distribution to the consumption 
side, i.e., having a multidisciplinary view, business units investing significantly in innovating and 
strengthening existing product offerings and bringing in new and integrated solutions into the 
portfolio of the energy companies. 
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CONTRIBUTION TO THEORY AND PRACTICE 

The study contributes in various ways to the research in digital transformation and servitization of 
manufacturing, with servitization understood as the process of increasing value by adding services to 
firm´s offerings: 

Firstly, it extends the analysis of the digitalization and servitization of manufacturing and services to a 
new context – the production and offerings of renewable energy, a 

Secondly, it also contributes to understanding the impact of a new and changed eco-business system 
in the energy industry characterized by zero-subsidy regimes and new institutional rules (public 
regulation). 

Thirdly, it focuses on the crucial role of dynamic capabilities to stay competitive and innovative in the 
green transition from fossil-fuel energy production to renewable energy production, which requires a 
renewable value chain (different from the known fossil-fuel value chain) made up of various new 
components and capabilities. These range from new technology and skills in the generation of green 
power, through storage, transmission, and distribution to the consumption side. 

Lastly, this study has some managerial implication for the organizational practice of energy 
companies. The analysisof dynamic capabilities in the digital and green transformation of the energy 
industry highlight the importance of developing the internal skills that companies should develop or 
acquire to successfully address the digitalization and servitization, i.e., management should 
consciously examine what capibilities that are needed to operate a successful Digitialized Business 
Model.  

KEY DISCUSSION POINTS 

• Digitization has enabled novel business models based on sophisticated, advanced services. 
• Data collection, big data analytics, smart autonomous products, and capital goods will transform 

business models and create new opportunities for products-as-a-service business models and co-
creation. 

• Digitization traverses company strategies, service operations, and connections with many
participants in the supply chain of the offshore wind industry. 

• However, digitization may also represent an alternative to servitization by automating the O&M
activity of wind power which mean a de-servitization of the wind power industry. 
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SELLING INTEGRATED PRODUCTS AND SERVICES: THE ROLE AND FINANCIAL PERSPECTIVE OF THE 
SALES ORGANIZATION 

Marianna Lena Kambanou 

RESEARCH MOTIVATION 

Many industrial manufacturers operating in the B2B are turning towards the provision of integrated 
offerings of products and services; this shift is commonly known as servitization. They typically rely on 
personal selling and operate through direct sales organizations or other intermediaries e.g. 
franchisees or sister companies. The servitization of the manufacturer has a direct effect on the sales 
organization because the sale of services differs from the sale of products. Servitization affects the 
organization, the roles and the competences of the sales function and has yet to be comprehensively 
explored. Currently some sales organizations are struggling to reap the full benefits of selling 
“products and services as an add-on” or “products-as-service”. This has a knock-on effect for the 
manufacturer and the customer who do not generate the expected value from these offerings. A 
better understanding of how selling integrated products and services affects the sales organization 
and its processes can help the sales organizations servitize and the manufacturers to support them.    

This work adds to the existing literature in this field by researching two cases of sales organizations 
that sell industrial machinery with services (Table 1) as a result of manufactures’ servitization. The 
services for each case differ in type and level of integration with the product. For confidentiality 
reasons aliases are used. Company Ipsos has many years of experience in selling integrated products 
and services. The services include maintenance and repair that can be added as a service contract to 
a sold product or sold when the customer needs them. Additionally Ipsos offers availability contracts 
where the monthly fee includes access to the product and services. Evros is fewer years of experience. 
It provides IoT based information services that are sold as an optional add-on service contract to a 
product.  Through interviews with salespeople and management at Evros and Ipsos, conducted by the 
author and supervised master thesis students, the differences of selling products and different types 
of integrated products and services were identified and subsequently analysed.  

Table 1 Case company descriptions 

Product 
component 

Service 
component 

Integrated product and service offering Type of 
selling 

Sales 
organization 

Evros  Industrial 
machinery 

Information 
services 

1. Product sale
2. Product sale with service contract 

Personal  
B2B 

Dealer -
franchisee  

Ipsos Industrial 
machinery 

Maintenance 
and repair 
services 

1. Product sale and need based services sale  
2. Product sale with service contract 
3. Availability contract 

Personal  
B2B 

Sister - 
daughter 
company 

CONTRIBUTION TO THEORY AND PRACTICE 

The first contribution is to highlight that the type of services offered and the level of integration of the 
product and the service will affect the outcome of the sales company’s servitization. Information and 
IoT based services, as offered by Evros, create value for the customer by solving their problems. To 
formulate the value proposition an in-depth understanding of the customers’ business that goes 
beyond the knowledge required for selling the product is needed. Moreover, the salespeople find it 
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challenging to keep up with the software developments. Therefore, in many markets the sales of 
products and services contracts are assigned to separate salespersons. On the other hand, the 
customer value from repair and maintenance services, as sold by Ipsos, is perceived to be easy to 
communicate, especially since product and services are integrated and clearly packaged in availability 
contracts. Therefore, the same salesperson is responsible for selling all types of offerings. 

The second contribution is to demonstrate that the financial incentives of selling products and selling 
integrated products and services are in conflict to each other and therefore salespeople need to 
receive training in order to understand this conflict. In addition, the sales incentives structures e.g. 
commissions and performance indicators need to be changed to reflect the new financial incentives. 
For example, a customized product is more expensive which translates as more revenue in the case of 
a product sale. On the other hand, in the case of an availability contract where the revenue derives 
from the first contract and subsequent contracts or sales, a highly customized offering will 
substantially decrease the overall revenue because it cannot be resold or go out on new contracts 
without substantial remanufacturing. In the case of Ipsos, whose salespeople are assigned 
geographical areas and therefore sell both products and integrated products and services, it became 
evident that the salespeople struggle to function between two sometimes-conflicting incentive 
structures and performance indicators while also trying to fulfil the customers’ needs. Therefore, 
these structures have to be designed to be in balance so that neither the product nor the integrated 
product and service becomes the least preferred option to sell, unless this is the manufacturers or 
sales organization’s strategy. Therefore, the third contribution is to show that selling both products 
and integrated products and services in parallel is difficult to perform and manage. 

The fourth contribution concerns the time horizon of servitization. Initial time investment is high in 
terms of person-hours because an in-depth understanding of customer needs and setting up the 
administration of the relationship is time consuming. The benefits are collected over time and mainly 
by setting the stage for future contracts, because as one salesperson said “you are in the right place 
at the right time”. Therefore, a sales company has to be strategic in choosing customers to invest this 
time in and balancing the long-term sales organization’s goals with the incentives for salespeople. 

Finally as stated in literature, this work confirms the need for much closer relationship and information 
sharing between the manufacturer and the sales organization. To better understand, the customer 
value that can be delivered by the services and well as the needs of the customers, processes and 
tools that encourage information sharing have to be developed. Additionally, manufacturers need to 
be build up support systems and tools to help the sale of the integrated products and services.  

KEY DISCUSSION POINTS 

 Different types of services and their level of integration with the product affect the outcome of 
the sales organization’s servitization. 

 The financial incentives of selling products and selling integrated products and services are in
conflict and therefore doing both successfully simultaneously poses challenges. 

 Selling integrated products and services is time consuming and therefore costly and should be
managed strategically. 

 Information sharing between the manufacturer and the sales organization is crucial for success. 
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USE OF STORYTELLING IN THE TRANSITION FROM PRODUCT TO SERVICE 

Sandra Ann Benbow & Daniel Andrews 

RESEARCH MOTIVATION 

Storytelling has been identified as part of corporate culture in the research literature since the 1970s 
(Pettigrew, 1979), and is used as a powerful management tool to facilitate knowledge sharing 
(Hummel, 1991), guide problem solving (Mitroff and Kilman, 1975) and generate commitment to 
change (Briody et al., 2012). According to James and Minnis (2004) stories are carriers of meaning and 
influence and engage both reason and emotion to influence behaviour and create change. Dennehy 
(1999) agrees that a well-told story can illustrate almost any key business concept and evoke both 
visual imagery and emotion. The story has been one of marketing’s best tools for creating interest, 
desire and relationships with customers.  

Storytelling can be used as a vehicle for communicating complex ideas (Orr and Bennet, 2017), gaining 
stakeholder buy-in (Garud et al., 2018) and strategic planning (Barry and Elmes, 1997). Arguments 
made implicit through storytelling can be more persuasive than more conventional forms of 
communication (Feldman et al, 2004) and can therefore be used to engage customers in the transition 
from product to service.  

Although there are many narrative types, there are relatively few frameworks that exist that allow 
managers to create organisational stories. Andrews (2018) argues that the structure of the Hero’s 
Journey (Campbell, 1949; Vogler, 2007) can be used to help practitioners reflect upon the content of 
myths and create stories of future change through critical reflection. He states that stories using prior 
or current contexts to compare or contrast with present or future contexts, using the Hero’s Journey 
framework, can be persuasive tools that engage stakeholders with the company’s story.  

Andrews (2018) has adapted the Hero’s Journey to develop a storytelling framework called the 
Stakeholder’s Journey. This journey is based upon a research-informed conceptual framework that 
distinguishes between the content, context, roles and performance of organisational myths, through 
which meaning is generated over time.  

The stakeholder takes the role of hero in the story and the storyteller is the mentor, guiding them 
through it. Andrews (2018) suggests assigning the role of mentor to the storyteller facilitates both 
engagement and empathy with the stakeholder and their needs moving forward. This framework is 
visualised as a circle with two rings: the inner ring corresponds to stages in the hero’s journey and the 
outer ring shows how this relates to organisational contexts.  

However there is no current storytelling framework specifically for engaging customers with an 
advanced service offering. This research addresses this gap by adapting the Stakeholder’s Journey to 
the Customer’s Journey for this purpose.  

CONTRIBUTION TO THEORY AND PRACTICE 

This research contributes to the literature through a novel action research study employing 
storytelling in an advanced services context. In addition it makes a contribution to practioners in 
general and to knowledge. It is an example of research with a positive impact on real business issues 
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and how to close the practioner-researcher divide by involving a wide range of stakeholders in all 
aspects of the research process, from the initial stages of problem definition to dissemination 
(Anderson et al, 2001). The research has developed a potentially useful tool for managers to create 
compelling arguments, made implicit through stories, to take new service propositions to market, and 
provides a structured framework to help solve real business problems. 

Having a process-focused approach for the transformation of the business model used by the focus 
company of the study, the research strategy applied was action research (Coughlan and Coghlan, 
2002). The literature review considered a number of models and frameworks including the Customer 
Value Proposition Canvas (Osterwalder et al, 2014) and the Stakeholder’s Journey (Andrews, 2018), 
which formed the basis for an analytical framework.  

Data were collected via a variety of methods such as workshops, interviews and analysis of documents. 
The workshops consisted of two half day sessions involving the focus company. A number of in-depth 
interviews with the Managing Director of the focus company were carried out, as well an interview 
with the participant customer. All interviews and focus groups were designed to explore and evaluate 
the customer pains and gains to create a customer value proposition.  

The research produced a clear a value proposition with a defined capability and revenue model for an 
outcome based contract. A story to engage potential customers was developed using the Customer’s 
Journey. In addition, recommendations on how to achieve a business model fit were proposed to 
support the company to pilot the advance service offering. 

KEY DISCUSSION POINTS 

 This research was based on a consultancy project with one SME. 
 Is it possible to use storytelling to engage a customer with an advanced service offering? 
 The Customers’ Journey is a new model that is yet to be proven and tested. There is scope to

continue this work with further research by developing this framework with a larger sample of 
companies. 

AUTHOR CONTACT DETAILS 

Sandra Benbow  Dr Daniel Andrews 
The Advanced Services Group  The Advanced Services Group 
Aston Business School  Aston Business School 
Aston University  Aston University  
Aston Triangle  Aston Triangle 
Birmingham   Birmingham  
B4 7ET  B4 7ET 
UK  UK  
s.a.benbow@aston.ac.uk d.andrews@aston.ac.uk



273

Executive Paper 

Proceedings of the Spring Servitization Conference (SSC2019) 

INDIA’S ROADMAP TOWARDS INDUSTRY 4.0 – A POLICY PRESPECTIVE 

 

Pinosh Kumar Hajoary, K.B Akhilesh 

 

RESEARCH MOTIVATION 

Industry 4.0 also termed as “Smart Manufacturing” or otherwise called as fourth Industrial revolution 
was first coined in Germany by German academics, practitioners and government officials during 
Hannover Fair in the year 2011. The term smart manufacturing is used interchangeably with Industry 
4.0 and Smart factory. Some of them call it as “Industrial Internet of Things”. According to Gilchrist 
(2016), the Fourth Industrial revolution/Industry 4.0 is defined with respect to design principles and 
its technological trends. However, the term “fourth Industrial revolution” has been widely used in 
most of countries to define the next generation technological transformation in manufacturing 
Industry. Smart manufacturing or fourth industrial revolution is a subclass of digital transformation in 
an already prevailing business settings (Porter et al.,2016). According to L.A Bloem da Silveria Junior 
et al. (2018) technology policy are “an extended vision to the future in a chosen field composed of 
collective knowledge and imagination of brightest change agents in that field”. However, company 
like Motorola has announced two types of policy roadmaps named as “emerging technology 
roadmap” and “product technology” policy roadmap. Emerging technology is concerned with the 
budding technologies over a period meanwhile product technology is concerned with changes in its 
product components over time. This study will unearth the policies and its status undertaken by 
government of India in order to adopt Industry 4.0 technologies in MSME, SMEs in the country. India’s 
rise and success in IT services sector has helped position itself in global map as powerhouse and 
destination for major IT companies.  
 
CONTRIBUTION TO THEORY AND PRACTICE 
 
The above study will enhance and unearth the policies towards Industry 4.0 in Asian countries and 
contribute to the practice and implementation strategies by various governments.  
 
 Table 1. Polices by the Government of India 

Ministry Initiative Objectives 
Ministry of Heavy Industries 
and Public Enterprises. 

National Manufacturing 
Policy 

To foster growth in the market share 
of manufacturing from current 16% 
to 25% GDP by 2022 

Department of Industrial 
Policy and Promotion. 

National Plan for 
Manufacturing Clusters 

To bring about a convergence in 
multiple models of development of 
industrial cluster by Central govt. 
and state govt. so as to affect better 
cost efficiency and optimal 
utilization of resources. 

NITI Aayog National Program on AI To promote AI skill-based education 
and roadmap in the country. 

Department of Electronics 
and Information Technology 
(DeitY) 

IoT To create IoT industry of 15 billion by 
2020 and development of IoT skills. 
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Department. of Science and 
Technology. 

Mission on CPS To establish CoE for AI, Robotics 

National Productivity 
Council 

CoE IT for Smart 
Manufacturing 

To foster and be as a felicitator for 
startups, entrepreneurs. 

Department of Industrial 
Policy and Promotion. 

Make in India To promote foreign investment in 
India and skill creation within the 
country.  

Department of Electronics 
and Information Technology 
(DeitY) 

Digital India To digitally empower citizens and 
create digital society and high-end 
connectivity across the country. 

It is said that to unleash the true potential of Industry 4.0, it has to be accessible and adopted by 50 
million plus small-scale enterprises in the country (Aima & Kpmg, 2018). Advancement of technology 
in manufacturing has brought ample opportunities for Indian manufacturing sector to adopt and adapt 
to changes according to current market needs. India is currently the 6th largest manufacturing country 
in the world and is expected to become the 5th largest by the end of 2020 as per global manufacturing 
index study published by Deloitte. According to the study undertaken by World Economic Forum, India 
is ranked at 91 in Network readiness Index among 139 counties in the world. However, in terms of ICT 
use and government efficiency it is currently ranked at 68.  Singapore tops twice in a row in the 
network readiness index followed by Finland while United States is ranked 5th. 

INDIA’S ADVANTAGE 

Yong Population: India’s population is currently poised at being the youngest population in the world 
with an average age less than 30 years.  Every month, approximately 1 million take up jobs (WEF,2019) 
in manufacturing sector, IT and other areas.  

Skilled Workforce:  India produces one of the largest Engineers in the world with its strong IT services 
ecosystem.  However, with fast changing market environment, skills obtained have become redundant 
over time and reskilling and skilling efforts are on by the government with latest technical skills.  

Favourable Policies:  India currently has many policies in place for the next level of manufacturing 
with a series of initiatives like Make in India, Digital India, Skill India, Start up India, FDI etc. Such 
initiatives will strengthen the ecosystem and build a strong foundation for adoption and 
implementation of Industry 4.0 strategies in a longer run.  

KEY DISCUSSION POINTS 

 Can India Leapfrog towards Industry 4.0?
 What are the key challenges and issues in moving towards Industry 4.0? 
 What are the policies undertaken by European Union in moving towards smart manufacturing? 
 Policies undertaken by Govt. of India in transition towards Industry 4.0
 Impact of Industry 4.0 on Employment. 
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OPEN SERVICE INNOVATION - THE CHALLENGES OF USER INTEGRATION IN DIGITAL SERVICE 
INNOVATION 

 

Christopher Garrelfs, Marie Luengen and Prof. Dr. Carsten Schultz 

 

RESEARCH MOTIVATION 

Started with Hippel’s customer active paradigm in 1978 followed by the concepts of open innovation 
(Chesbrough, 2003) and user innovation (von Hippel, 2005) the key role of the user as a source of 
innovation has been remarked in the context of new product developments (Ogawa & Piller, 2006). 
Innovation through user integration gain importance when manufactures that facing the commodity 
trap (Chesbrough, 2011) seeking for new market growth and differentiation through adding value by 
adding services (Baines et al., 2013; Wise, 1999): Manufactures have a lack of competencies in the 
development and provision of new user-oriented services. As a final result, a mismatch between user 
requirements and market developments may lead to missing financial benefits and reverse 
servitization processes (Benedettini et al., 2015; Kowalkowski et al., 2017). Therefore, user integration 
practices play an even more important role in the context of servitization. But the prevalence of open 
innovation and user innovation concepts that mainly focus the end user as the key source of 
innovation reaching their limit in the development of radical service innovations. The complexity 
exceeds the capabilities of average users caused by emerging data driven technologies like cloud 
computing, big data analysis and machine learning that converge in a system approach by various 
network partners (Ardolino et al., 2016; Huang & T. Rust, 2017). In addition, today’s digital service 
efforts involve not only complex technologies, but platform-based information networks and changes 
in the integrated value chain (Ardolino et al., 2016). This could limit end users to make valuable 
contributions within the service development and be more severe in the context of servitizing 
manufactures, as the technical complexity further increases (Edwards et al., 2015; Lettl et al., 2006). 
That gives rise to the question who are the sources of innovations and what actor-related challenges 
users face when it comes to more radically service innovations. 
 
CONTRIBUTION TO THEORY AND PRACTICE 

We focus on the case of tele-audiology, where manufacturers complement hearing-aids with digital 
services, to investigate sources of service innovations and differences between stated user needs and 
actual developments of servitizing hearing-aid manufacturers. We apply an inductive case study and 
develop a conceptual framework to describe relevant challenges of user integration. We contribute 
the concepts of value co-creation by not only focussing the end user but the current service provider, 
named professional user, as an important source of innovation. 
In tele-audiology, the audiologists as the professional user that 
provide the current services of consultation and fitting of 
hearing-aids, have insides in both fields, product and service.  
When it comes to servitization of hearing-aid manufacturers, 
professional users can be valuable contributors in the service 
innovation process but may fear increasing strategic 
dependencies and long-term competence losses through digital 
provided services of manufacturers. Therefore, we use 22 in-depth interviews with end users (hearing-
aid users) and professional users (audiologists). An analysis of patents and secondary data from 
hearing-aid manufacturers leads to a description of innovation activities of manufactures. The results 
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indicate that average end users are unable to contribute to radical service innovations. Contrary to 
hearing-aid users, professional users (audiologists) articulate more needs. But radical service 
innovations mainly originate from manufacturers that drive new service opportunities: 

In a second step we contribute to the service innovation research by pointing out the user-related 
challenges and propose management instruments that support user integration to finally increase the 
market acceptance of radical service innovation. Particularly, the growing complexity and users’ 
functional fixedness appeared to be the main barriers for end user. For example, end user made 
critical evaluations of innovations caused by negative experiences with past and present service 
processes. We propose that manufacturers should integrate indirect users like technical experts from 
outside the audiology to overcome the barrier of functional fixedness. In addition, modularization 
strategies and the integration of end users with outstanding knowledge help to overcome the problem 
of the growing complexity. Professional users often hesitate to transfer their sticky knowledge due to 
a fear of increasing strategic dependencies and long-term competence losses. To propose detailed 
management instruments for this, we focus our future research by investigating acceptance factors 
among both, professional users and end users on the basis of the identified challenges. 

KEY DISCUSSION POINTS 

 The case study is focussing user-related challenges of open service innovation processes. How
can future research investigate the manufacturer-related challenges, e.g. the not-invented-here 
syndrome?  How can we transfer the case results to a generalized framework? 

 In future research we run a quantitative approach to evaluate the meaning and
interdependencies of the identified challenges on both sides, end users and professional users. 
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Overall identification and comparison of user requirements and manufactures developments

Manufactures 
developments

(patent analysis)
H(VPi) h(VPAi) H(VPAi) h(VPAi) Frequency Categorization

7 0,44 0 0,00 3 completely in line
5 0,31 4 0,67 15 completely in line
0 0,00 3 0,50 12 partly in line
0 0,00 0 0,00 10 partly in line
6 0,38 0 0,00 10 partly in line
6 0,38 3 0,50 11 partly in line
3 0,19 1 0,17 7 partly in line
0 0,00 3 0,50 6 partly in line
5 0,31 0 0,00 2 partly in line
5 0,31 2 0,33 1 partly in line
5 0,31 3 0,50 1 partly in line
0 0,00 2 0,33 2 partly in line
3 0,19 4 0,67 3 partly in line
0 0,00 0 0,00 7 not in line
0 0,00 0 0,00 4 not in line
0 0,00 0 0,00 2 not in line
0 0,00 0 0,00 1 not in line
0 0,00 0 0,00 1 not in line
0 0,00 0 0,00 1 not in line
0 0,00 0 0,00 2 not in line
8 0,50 2 0,33 0 not in line
0 0,00 2 0,33 0 not in line
0 0,00 2 0,33 0 not in line
0 0,00 2 0,33 0 not in line

End user 
requirements

User setting of the hearing aid

Physical action based control
Augmented Reality

Monitoring hearing aid 

Streaming of audio sources
Smartphone as single control unit

Scene classification
Consideration of hearing 

(analysis of interviews)

Monitoring vital data

Online appointment
Digital master data maintenance

(analysis of interviews)

Comparison

Digital supported hearing advice
Digital communication of expert 

  Identified Functions

Interactive auditoy training
EEG based control
Location function
Replay function
Gesture control

Unified Wireless interface

Monitoring of auditory data
Remote fitting
Anonymous data processing
Online chat
Voice Control

Professional user 
requirements
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A FORMER « 3.0 PREY’S » CHALLENGE TO BECOME A « 4.0 PREDATOR »:  
A CASE STUDY ON THE « DIGITAL TWIN-AS-A-SERVICE » MARKET 

BENJAMIN SERRA 

RESEARCH MOTIVATION 

Identified as a technological pillar of the "fourth industrial revolution", a Digital Twin (DT) can be 
defined as “a virtual representation of what has been produced” (M. Grieves, 2014). This virtual 
representation can concern a manufactured good (an engine, a bike), a production system (a shop 
floor, an assembly line), or a system of systems (a plant).  
At the first scale, the DT appears acts as an emulation/simulation tool that allows industrial actors to 
manage the lifecycle of a product from its design to its deposit as a waste. Concerning the two others 
scales, the DT stands as a simulation-based decision tool dedicated to industrial processes planning, 
improvement or visualization (i.e includes systems sizing, validation and verification, real-time 
manufacturing processes overview and monitoring, simulation of future production scenarios, 
energies consumption data, employees and resource flows tracking, virtual and augmented reality 
assisted tasks, predictive maintenance…).  
In these early times of technological dissemination, mastering DT technology is becoming a strategic 
matter of competitiveness, for both suppliers (producers seeking to catch more value-added selling 
DT or DT related services associated to their products), and customers looking for new sources of 
productivity gains.  
On this emerging market, expected to represent more than 20 billion dollars annual of sales in five 
years, DT-based value can be created with selling a scaled DT that a customer will use by himself 
regarding to defined objectives. On a second way, providers can propose DT-as-a-Service offerings, or 
“Cyber-physical Product-Services Systems” (CPSS, S. Wiesner & al., 2017), either “architecture-
oriented”, or “content-oriented” (J. Chen & al, 2014), to meet their clients’ needs. Depending on their 
core business, providers may, in that case, have to build new ecosystems to shape value networks 
consistent with their servitization strategies.  
These value networks can be studied on two levels. At the meso-economic scale, the analysis outlines 
providers’ strategies to shape new “business ecosystems” (J.F. Moore, 1993) allowing them to deliver 
“value-twin-based” to their customers (alliances, partnerships, external growth, internal growth). 
Within the four main identified categories of “DT-as-a-Service” providers (automatism and 
mechatronics industries, software developers and editors, process or machine engineering 
consultancy companies and supply chain management consultancy companies), we can observe 
different strategies at stake to become a 4.0 “predator” (Ibid). 
These strategies are depending on how, at a micro-economic scale, providers plan their business 
models to be able to provide value to their customers. This communication intends to show how an 
intervention research methodology can be used to drive strategic choices with co-prototyping 
business models in order to provide digital twin-based services. More particularly, it adresses this 
problematic in the context of Solystic’s strategy, a French medium size company providing 
mechatronics systems to mail and parcels industries, which also stands as a former “3.0 prey” seeking 
to become a “4.0 predator” with marketing a proprietary DT technology, SOSI, developed for its own 
need.  

CONTRIBUTION TO THEORY AND PRACTICE 

At the theoretical scale, this work is based on four main scientific fields. Technological and technical 
backgrounds on Digital Twin (requirements, device connectivity and interoperability, coding 
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languages…) are provided by researches in the fields of production engineering and 
informatics/(cloud) computing for industries. Management sciences provide the framework to 
understand servitization strategies (S. Vandermerwe & J. Rada, 1988; T.S. Baines &al., 2017), methods 
to design business models coherent with these strategies (A. Osterwalder & Y. Pigneur, 2011) and 
practices to implement Product-Service Systems offerings (A. Tukker, 2004) in an evolving competitive 
market (T.S. Baines & al., 2013; M.J. Porter & J.E. Heppelmann, 2014). They also supply the 
methodological framework to build an intervention research approach with involved partners (A. 
David, 1999). 
One of the theoretical goals of that nine months long research project is to gather knowledge created 
in engineering and computing sciences around concepts as “Wisdom-as-a-Service” (J. Chen & al., 
2014), “CPSS” (S. Wiesner & al., 2017), “smart PSS” (A. Valencia & al., 2015; P. Zheng & al., 2018), or 
business model innovation in a 4.0 industry context (A. Frank & al., 2019), with more general 
knowledge built around PSS in management sciences. The objective is to anchor the process of 
knowledge creation in the field of the management sciences.  
At the empirical level, this work should provide data to characterize the different forms of the business 
ecosystems allowing to deliver DT value-based services. Multiple forms of partnerships and alliances 
have been set between actors since 2010 and billions of dollars have been engaged by major actors 
(particularly automatism and mechatronics global leaders) both in internal and external growth in the 
field of software development, sensors and actuators technologies, and cloud computing and high-
performance computing.  
Finally, as far as the particle level is concerned, this work attends to provide Solystic a bunch of data 
and knowledge allowing the firm to design both its future business ecosystem and its value proposal. 
The main objective is to co-elaborate the extent of possibilities to sell services around their digital twin 
technology, and to stress the consequences of the different strategic choices regarding to internal and 
external competences. Another objective is to set a pricing methodology to allow Solystic to establish 
both a whole Digital Twin-as-a-Service offer and more compartmentalized proposal, like Testing-as-a-
Service offerings.  

KEY DISCUSSION POINTS 

 How a medium sized company can compete with industrial conglomerates and specialized
software engineering companies on the DT-as-a-Service market? 

 How to make sure that the best value propositions are going to be selected during the co-
prototyping process? 

 What is the “fair-price” for tailor-made services? Which functional unit could be used as a
reference to set a pricing method (numbers of lines of codes? Payment per sensor/actuator 
installed? Volume of treated data? number of simulations?) 

 How to balance the business ecosystem choices regarding to the reorganization of the internal
and external competences? 

 Which criteria can be used to build a categorization of the DT-as-a-Service practices?
Technological, pricing practices, provided services, relationship with the clients? 
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EXPLORING SERVITIZATION TO INNOVATE FOR SERVING THE CLIENT-OF-CUSTOMER 

Bart Bluemink MSc*), Dr.ir. Lianne W.L. Simonse, Prof.mr.dr.ir. Sicco Santema, Odeke Lenior MSc  

RESEARCH MOTIVATION 

Studies in the field of manufacturing strategies of Bustinza and Raddats identifed servitization as a 
useful strategy to create a competitive advantage (Bustinza, Bigdeli, Baines, & Elliot, 2015; Raddats, 
Baines, Burton, Story, & Zolkiewski, 2016). In his survey among industrial firms in UK, Baines finds that 
many manufacturers succeed with adding services to their product offers, helping them to increase 
revenues and to create more customer focus (Baines, Lightfoot, Benedettini, Whitney, & Kay, 2010). 
To enable this change into a more service oriented innovation approach, according to Barquet, 
organizations have to explore, learn and adopt new ways of working in their projects, or even partner 
up with other organizations in their network (Barquet, de Oliveira, Amigo, Cunha, & Rozenfeld, 2013). 
Following a servitization strategy brings competitive advantage and helps companies to develop new 
product-service propositions that are more focused on bringing value to the customer, operating in a, 
most likely, totally new business context. However, little research is known about how to create new 
user experiences and value propositions throughout the whole customer value chain; how to create 
product-service solutions for the client-of-customer. 
Above that, managers in industry are increasingly challenged to take advantage of digitalisation 
opportunities related to Something-as-a-Service innovations. To address this challenge they require a 
new way of integrating business networks to consumers, articulated in adapted design strategies and 
methodologies. The aim of this research is to provide a designer’s initial lens on customer-to-client 
servitization. Observations and evaluation of cases in the industry took place at a Dutch manufacturer 
of baggage handling systems, operating in the aviation business. As cases we selected projects of 
student teams that conceived PSS concepts and built demonstrators to test and evaluate. 

CONTRIBUTION TO THEORY AND PRACTICE 

In continuation of the on-going conversations about the role of design in servitization, this research 
contributes to insights on interaction between managers and designers, between theory and practice 
and between client and customer in a complex stakeholder network context.  
The scientific relevance of this research is to develop knowledge and expertise about design for 
servitization in order to design product-service solutions that provide new user experiences, adding 
value throughout the whole customer chain. Until now servitization studies have been mainly focused 
on a one-to-one relationship between the manufacturer and the customer, as well as on creating 
product-service systems with network partners in a business-to-business context. As of yet hardly any 
studies are known that study how a technology driven manufacturer, operating in a business-to-
business context, can create product-service solutions that provide value until the last link in the value 
chain; the end user. We want to know how this manufacturer can create impact for the end user with 
new product-service solutions,  that are launched by its customers. We want to gain knowledge about 
a customer overarching servitization process in a business-to-business context, in which the creation 
of product-service solutions for the end user (the client-of-customer) is included. Here we identify a 
lack of knowledge. Translated to the case of a technology driven manufacturer, this research 
contributes to the design practice of creating product-service solutions for end users (being the client 
of manufacturer’s customers; the client-of-customer), in a collaborative network setting. 
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This research to further explore and discover this customer overarching servitization process 
generates knowledge that helps technology driven manufacturers to create meaningful end user 
experiences. And seen from a sustainable perspective, Parida claims that product-service systems 
offer opportunities to acquire competitive advantage by providing sustainable solutions for end users 
(Parida & Wincent, 2019). In that sense this research is relevant since it helps technology driven 
manufacturers to explore and develop sustainable revenue models like Shared-Use or Pay-per-Use 
value propositions for the end user in the customer value chain.  
Our preliminary findings in five cases that have been carried out show that deliberately focusing on 
designing new user experiences for the client-of-customer, rather than a focus on the application of 
advanced technologies, enriches and enhances the value, created throughout the whole customer 
value chain. It is therefore recommended to incorporate user experience design capabilities from the 
start in the innovation process. 

KEY DISCUSSION POINTS 

 This explorative study is limited; it is based on a literature scoping review and on the observation 
and evaluation of experimental cases, carried out at one manufacturer. 

 The study focused on technology driven manufacturers.
 The literature scoping study focused on servitization research, reported in scientific journals. 
 Exploring Serving the Client-of-Customer in the Service Design research domain was not in scope 

of this study, but could lead to already existing knowledge. 
 The study focused on the use of existing design methods and tools, applied in the servitization 

process. 
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GROWTH STRATEGIES AND ADJUSTMENT OF OPERATIONS IN SERVITIZATION: BALANCING 
BETWEEN SERVICE-PRODUCT STRATEGY, ENTREPRENEURIAL ORIENTATION, AND 

ORGANIZATION RESTRUCTURING TO REGENERATE SERVICE GROWTH 

Tuomas Huikkola & Marko Kohtamäki 

 

RESEARCH MOTIVATION 

Technology companies have moved downstream to generate market benefits in the era of declining 
product margins, increased competition from low-cost countries, and longer product lifespans. 
Technology companies have thus attempted to differentiate in the markets by starting to develop, 
sell, and deliver services and solutions (bundle of products, services, and software) to its clients. 
Services and solutions have become increasingly important for technology companies as they 
potentially enable firms to achieve strategic differentiation, financial advantages, and marketing 
benefits in the markets. 
 
While it has been widely acknowledged that technology companies are able to create wealth through 
services and solutions, little is known how these firms regenerate the growth of services and solutions 
over time. This study stems from the extant interview data from established technology companies 
that have succeeded in developing and maintaining their service and solution business growth for 
decades. Based on collected company data, we noticed that firms follow certain patterns in their 
attempts to pursue sales growth in services and solution businesses. Namely, they regularly switched 
their service-product strategies, altered emphasis in market orientation, and restructured their 
organizations to generate wealth in downstream business. To conceptualize this change, we viewed 
these three lenses through three-dimensional figure. This figure 1 presents altogether eight 
archetypes of strategies needed to pursue certain change. Even though we acknowledge that pure 
forms rarely exist in real life, they are needed to increase our understanding of the issue related to 
maintaining service growth in technology companies.  
 

 
Figure 1. A typology of growth strategies in servitization. 
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CONTRIBUTION TO THEORY AND PRACTICE 

As a main contribution, the study’s results extend the understanding how technology firms regenerate 
service and solution growth through alignment of service-product strategy, organizational structure, 
and entrepreneurial orientation, and how they adjust their operations based on changes in these 
strategy modes. Based on collected data from five successful technology companies, we find that 
adjusting operations to these changes is far from easy. In particular, middle managers find these 
strategic changes confusing and they are likely to increase organizational inertia. Top managers need 
to pay attention to mitigate the organizational inertia that stems from these strategic choices and 
changes. 

As a managerial contribution, executives should pay attention to tensions caused by the changes. 
Typically executives make changes to address some occurring problems but these changes possibly 
create other problems. Hence, executives should understand the strategy configurations and trade-
offs of these changes. They should also understand the time required for such changes. Quite often 
not enough time is given to follow-up the consequences of these far-reaching strategic decisions. 

KEY DISCUSSION POINTS 

• The study’s findings are based on 40 executive interviews and extensive secondary data
collected from five globally operating technology firms that have successfully servitized their
businesses for decades 

• Technology firms regenerate the service growth through balancing between service-product 
strategy (standardized vs. tailored), entrepreneurial orientation (corporative vs.
entrepreneurial), and organization structure (separate vs. aligned) 

• Altogether eight archetypes of strategies to regenerate service growth are presented 
• Executives create organizational tensions and inertia when pursuing these strategic changes. 

These tensions include “efficiency vs. customer needs”, “agile vs. stable”, and “complex vs.
simple” 

• In particular, middle managers find these changes confusing. Top executives need to pay
attention to mitigate the organizational inertia that stems from the changes 
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A RELATIONAL VIEW ON DIGITAL SERVITIZATION: 
EMPIRICAL INSIGHTS FROM PROVIDER-CUSTOMER RELATIONSHIPS 

 

Anmar Kamalaldin, Lina Sundén, David Sjödin & Vinit Parida 

 

RESEARCH MOTIVATION 

Providers are increasingly leveraging digitalization and offering their industrial customers more advanced 
services which are enabled by digital technologies such as the internet of things, remote monitoring, big data 
analytics, and artificial intelligence. This trend is referred to as digital servitization, which can be defined as 
the provision of digital services embedded in a physical product (Holmström & Partanen, 2014), and it is 
enabling significant changes in how value is created and captured in industrial relationships. In order to fully 
benefit from digital servitization, providers and customers need to transform their relationships. However, 
there is limited knowledge on how a provider and a customer govern their dyad relationship in the context 
of digital servitization. Prior studies have placed dominant focus on provider’s perspective, with only a few 
insights on how customers work closely with providers. A research gap exists in understanding how provider-
customer relationships transforms over time, and what governance strategies are appropriate for successful 
implementation of digital servitization. 

To address this gap, this paper applies the relational view theory (Dyer & Sing, 1998; Dyer et al., 2018) as a 
lens for the purpose of studying how dyad relationships in digital servitization can be successfully governed 
by parties involved. To that end, research was conducted based on multiple case study of four dyad 
relationships between Swedish providers and customers that are actively involved in digital servitization. In 
total, 40 respondents from seven companies were interviewed, and data was analyzed based on thematic 
analysis approach to identify relevant themes and patterns (Braun & Clark, 2006). Although data collection 
followed an inductive approach, data aligned with the four determinants of interogranizational competitive 
advantage suggested by the relational view: complementary resources and capabilities, relation-specific 
assets, knowledge-sharing routines, and effective governance (Dyer & Sing, 1998; Dyer et al., 2018). The 
results of this study demonstrate that these determinants have great influence for governing relationships 
between the provider and customer in digital servitization. 

 
CONTRIBUTION TO THEORY AND PRACTICE 

This study provides theoretical contribution to the body of literature on servitization, and specifically digital 
servitization, by highlighting the importance of relationship governance, and how this is gradually 
transformed as the relationship develops. It demonstrates that taking a relational view is vital to reaching 
higher levels of digital servitization where benefits are maximized to both provider and customer. The study 
shows how relational transformation unfolds through interdependent activities along the process, and that 
governance is a central activity that needs to be progressively developed over time. The study provides novel 
insights into the middle way of transforming from contractual governance to relational governance, and we 
refer to this as ‘transitional governance’, which we argue is vital for a fruitful transformation of a relationship 
within digital servitization. 

In addition to the theoretical contributions, the study has managerial implications for senior managers who 
are involved in servitization efforts in manufacturing companies, as well as managers in companies pursuing 
the procurement of digital services. The study can guide managers in prioritizing activities and investments 
by making informed decisions. Furthermore, the study guides managers in developing appropriate 
governance mechanisms for different maturity levels of the relationship in order to advance the business 
relationship within digital servitization. 
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KEY DISCUSSION POINTS 

• Different levels of digital servitization relationship requires different focuses and investments by
involved parties. However, focusing on one determinant to the neglect of the other might lead to
failing to generate the intended value. 

• The study stresses the importance of finding the ‘right level’ for the relationship, rather than always
opting for the most advanced form of digital servitization, as it is not always the best option for all
companies. 

• The provider and customer should be transparent about what investments are required at different
levels of the relationship, so they can balance risk and reward accordingly.

• Further quantitative studies can strengthen the proposition that greater investment in the relationship
by involved parties leads to higher relational value, and help understand the dependent variables. 

• An interesting line of investigation would be studying other types of relationships, other than dyads.
Taking a network or ecosystem perspective with multiple actors can provide interesting insights for
studying relationships within digital servitization. 
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SERVITISATION AS AN ENTREPRENEURIAL PROCESS OF BEHAVIOUR 

Tiina Leposky & Man Yang 

RESEARCH MOTIVATION 

The influence of individual actors and micro-foundations have received more interest as of late in the 
servitisation literature, which is traditionally focused on the level of operations management (Lenka 
et al. 2018). Servitisation has proven a difficult journey for traditional manufacturers and many have 
not been able to reap the benefits of costly, time-consuming change processes (Kastalli & Van Looy 
2013). Scholars have sought for underlying reasons for this so-called “service paradox” (Gebauer, 
Fleisch & Friedli 2005) from the relational level of value co-creation (Etgar 2008; Kohtamäki & 
Partanen 2016), which has moved the field towards behavioural and networked explanations of why 
some firms are more successful at servitisation than others. 

The purpose of this study is to present a conceptualisation of servitisation from a process perspective, 
linking the digital and organisational change initiative of servitisation with the entrepreneurial change 
process involving proactive, innovative and creative behaviour. The context for the study is a 
traditional manufacturing company transitioning its after-sales operations from product-orientation 
to a servitised business model. The study took a qualitative case approach by semi-structured 
interviews and observation. We interviewed actors in headquarter management (11), international 
sales (19), and product development (4), and reviewed their accounts against an entrepreneurial 
process model. We also used field notes written during observation and secondary archival data to 
balance respondents’ views against the company objectives and structural changes during the 
servitisation initiative. 

CONTRIBUTION TO THEORY AND PRACTICE 

This study contributes to the servitisation literature by offering evidence of the entrepreneurial 
underpinnings of the behavioural approach on the servitisation process. Drawing together 
behavioural and relational studies to a unified process model provides the field with a stepping stone 
towards greater convergence with established literature fields in entrepreneurship.  

The servitisation literature field has not yet stabilised to a unified model explaining the process of 
servitisation, and while it has made inroads towards the inclusion of micro-foundational aspects to 
explain the phenomenon, there is a lack of models drawing the disparate elements together to a 
simplified process. Entrepreneurship provides a logical point of convergence because it is established 
as a processual view with behavioural and organisational aspects that aim to create value and improve 
business performance through innovative resource usage (Jones & Coviello 2005). As such, it is 
conceptually aligned with servitisation, which enables companies to be more competitive by creating 
value through service offers (Vandermerwe & Rada 1988; Kowalkowski, Kindström & Oliva 2017).  

A simple model of the entrepreneurial process is provided by Brazeal and Herbert (1999: 32), in which 
entrepreneurship is presented in terms of behaviour within a change process resulting in innovation 
both as an outcome and as a contributing factor. The role of innovation in servitisation is often viewed 
as business model innovation (Chesbrough 2010) aimed at changing the company’s earning logic and 
approach to customers. Forkmann et al. (2017) present service infusion as a process to reconfigure a 
company’s business model, while Morris, Schindehutte and Allen (2005) link business models to 
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entrepreneurial practice. Thus, the inclusion of business model change can be viewed as an innovative 
act, which forces actors into new patterns of thinking and behaviour. Figure 1 presents a simple model 
of the servitisation process.  

 

Figure 1. A simple model of the servitisation process (adapted from Brazeal and Herbert, 1999: 32) 

On an individual level, servitisation requires new thought patterns, as sales people must shift their 
focus to optimisation and repair of the installed base rather than seeking new sales (Oliva & Kallenberg 
2003). In addition, servitisation requires new skills that may not exist internally, thus resulting in 
personnel investments (Neely 2008) and consequently in the assimilation of these skill sets in the 
company knowledge base. Kindström and Kowalkowski (2009) found that sales people engaged in 
selling new services had to have a managerial understanding of the new business logic in order to be 
effective in their job, indicating that the ultimate success of servitisation is contingent on actors 
implementing the change. 

However, if we assume that people’s actions matter to how servitisation is carried out, then the logical 
next step is to assume that actors that behave proactively and are creative and innovative can also 
shape the servitisation process. Therefore, this study contributes to servitisation literature re-
interpreting it as an entrepreneurial process where the outcome of servitisation is determined by the 
company’s ability to generate and assimilate innovative new services and creatively asses its business 
model and earning logic. 

KEY DISCUSSION POINTS 

 Actors’ behaviour at the customer surface influences the way servitisation occurs 
 Digitalisation and business model innovation drive servitisation 
 Creativity and entrepreneurial behaviour shape servitisation 
 The servitisation process incorporates firm-level innovation and micro-level behaviours 
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APPLICATION AND DEVELOPMENT OF THE DATA2ACTION METHODOLOGY TO FOUR INDUSTRIAL 
USE CASES 

 

Oliver Stoll, Shaun West, Mario Rapaccini, Cosimo Barbieri 

 

RESEARCH MOTIVATION 

The motivation for this work is a desire to find a more effective way to support industrial firms with 
the development of Smart Services. Firms have been expressing their frustration with the 
development of Smart Services, and this Executive Paper reviews the lessons learnt from the 
application and development of the Data2Action Framework in use in four different industrial cases. 
Three of the cases are based on projects with durations from four months to one year with one 
example from a 24-hour hackathon. The methodology was developed to provide a structured practical 
approach to the design of Smart Services in complex systems. 

The basis of the Data2Action framework is “understand – ideate – prototype – test” with iteration and 
reflection loops. Within each step additional tools are used to help gain deeper understanding and 
insight. The tools used for each step were from the Design Thinking and Service Design tool boxes and 
were in the most part visual, to support engagement from developers in different fields. This 
framework was used in all of the four use cases, to provide a similar approach to the challenge of 
building Smart Digital Services that would augment the services that the firms were providing to their 
customers. The assessment of the value was proxied using three Service Dominant Logic (SDL) 
dimensions: service ecosystem; service platform; and value co-creation. Each case is analyzed to 
understand the following aspects: problem understanding; the ideation of new (valuable) solutions; 
the ability to prototype solutions (early concepts and AI-based solutions); the testing of solutions. The 
assessment applied to the final solutions is based on the three chosen SDL dimensions. Structured 
reflections of the cases are combined in a cross-case analysis. 

Table 1. Cross case analysis  

 Aircraft MRO Glass bottle 
manufacturing 

Water distribution 
(hackathon) 

Printing-as-a-service 

Problem 
Understanding 

Very complex system not 
knowing where to start… 
Focus on MRO and the 
aircraft 

Understand the 
equipment and how it is 
used by the customer 

Understand that data 
scientists and business 
people are different 

Mutual understanding of 
techies and business at 
the end of the phase 

Ideation Focused on improving 
aircraft tracking and MRO 
resources.  

Improve communication 
within the operations and 
maintenance teams 

Apply solutions from 
other industries to the 
water case (low degree of 
innovation) 

Co-creation resulted in 
new ideas for business 
problems 

Prototyping Draw conceptual 
dashboards to support 
MRO decision making  

Digital Twin in excel linked 
to KPIs for the whole 
platform 

24 hours working digital 
prototypes 

Conceptual (hand drawn) 
and working (MS BI based) 
prototypes 

Testing Interviews Interviews and customer 
application  

Interviews during the 
development process and 
judgement of experts at 
the end of the event 

Took places during 
different stages of the 
project.  
Test purpose needed.  

Lessons Comprehend problem 
Breakdown problems 
It is not about data it is 
about business 

Digital can support 
business understanding 
and provide sales triggers 

Techies can do more than 
we thought – they need 
support with business and 
problem understanding  

Co-development leads to 
better results 
Ongoing testing supports 
‘better’ solutions 
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CONTRIBUTION TO THEORY AND PRACTICE 

With some modifications the methodology was able to support the development of Smart Digital 
Services in each of the different tests. The maturity of the methodology evolved with its application, 
iteration, and reapplication. The visualization of the problem(s) with the value flows, the machines 
and the actors provided clarity and created a common understanding of the problems and the 
situations in which they existed. The ideation process using actor and situational analysis helped with 
value identification and building supporting dashboards. The prototyping phases provided further 
improvements to the solutions and more clarity with the data providers and information consumers, 
working first in pen and paper before moving to digital tools. The framework that evolved based on 
the four use cases is shown in Figure 1. This framework requires further testing, particularly in Phase 
4 “Testing”, where more formal structure is required to improve the testing phase. 

 

Figure 1. The Data2Action Framework developed to support the design of Smart Digital Services 

This paper provides a methodology based on existing tools that support the development of 
innovative Smart Digital Services. The methodology focuses on the cause of the problem(s), and the 
actors that interact directly or indirectly with the machines and processes.  

KEY DISCUSSION POINTS 

- The Data2Action framework provided a structured approach to understanding the problems. 
- The visuals supported the development of a new common understanding. 
- The hand-drawn prototypes were highly effective and efficient. 
- The clear identification of data producers and information consumers supported the coding. 
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BETTER SAFE THAN SORRY:  
DRIVERS OF THE FLAT-RATE BIAS IN A BUSINESS MARKET SERVICE CONTEXT 

Mario Kienzler, Christian Kowalkowski & Daniel Kindström 

RESEARCH MOTIVATION 

With an increasing importance of services in today’s economy, a growing number of firms have 
servitized their businesses (Ostrom, Parasuraman, Bowen, Patrício, & Voss, 2015). Yet, many firms 
operating in business markets struggle to profit from their increased focus on services. Among others, 
firms seem to struggle to choose an appropriate pricing approach for services (Kowalkowski & Ulaga, 
2017). While the pricing literature highlights a number of potential pricing approaches; flat-rate 
pricing is increasingly common with services compared to pay-per-usage pricing, for instance (see 
Hinterhuber & Liozu, 2014). 

However, how should managers in charge of pricing new or established services choose between flat 
rate and pay-per-usage pricing? Classic economic models imply that managers need to consider how 
their customers’ make cost-benefit trade-offs in purely monetary terms. However, extent research in 
psychology shows that individuals do not always make rational decisions but instead are prone to 
biases (e.g., Tversky & Kahneman, 1974). One of these biases is the flat-rate bias. 

Imagine customers have to decide between a flat rate or a pay-per-usage tariff for telecommunication 
services. Assuming that customers know their past usage, they can—based on that past usage—
estimate their likely future usage and subsequently choose the cheaper tariff. Yet, research on the 
flat-rate bias suggest that some customers prefer to pay a premium for a flat rate despite a cheaper 
pay-per-usage tariff being available. Thus, the flat-rate bias is the tendency to prefer a flat rate over a 
pay-per-usage tariff despite the advantage of the latter considering actual usage (Lambrecht & Skiera, 
2006). Despite prior research on the flat-rate bias, insights about its prevalence in business markets is 
limited (for an exception, see Backhaus, Koch, & Stingel, 2011). For instance, it is unclear which drivers 
have an causal effect on the flat-rate bias.  

To conclude, firms seem to struggle to choose an appropriate pricing approach for the services they 
infuse into their core business and much of the literature on pricing overlooks psychological aspects 
influencing business customers’ choice. These circumstances make service tariff choices a highly 
relevant topic for research and practice. Hence, the present study examines to what extent price and 
past usage information drive the flat-rate bias in business markets with a scenario-based experiment. 
Data was collected from 145 purchasing professional via an online survey. The scenario detailed the 
leasing of a telecommunication service. Across four conditions, respondents saw the flat rate either 
priced equally or at a premium to the pay-pay-usage tariff. Moreover, all respondents saw the same 
average past usage but the past minimum and maximum usage was varied across conditions. All 
respondents indicated their preferred tariff; that is, whether they choose the flat rate or the pay-per-
usage tariff. 

RESULTS 

The results indicate that offering the flat rate at a premium has a significant negative effect on the 
choice share of the flat rate. Yet, even at a premium a considerable number of respondents still prefer 
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the flat rate. Put differently, a considerable amount of respondents indicated their willingness to 
accept a 20% premium for a flat rate. Moreover, providing information about minimum and maximum 
past usage had also a significant effect on tariff choice. In particular, past upper bound extremes (i.e., 
minimum and maximum usage values skewed to the right) had a positive effect on the flat-rate bias. 
This indicates that customers prefer flat rates when past minimum and maximum usage ostensibly 
indicates higher usage. In other words, they make a cautious choice. 

CONTRIBUTION TO THEORY AND PRACTICE 

These findings support the hypotheses that pricing and past usage information have an effect on the 
flat-rate bias. Yet, this is the first study to document the magnitude of this effect with purchasing 
professionals in an experiment. The results contribute to the servitization literature by highlighting 
situations under which business customers are willing to pay more for a flat rate. This circumstance is 
an potential win-win situation as customers can choose the tariff that suits them best and firms can 
profit from it. Moreover, the results highlight how flat-rate premiums and past usage information 
drive this effect. Since firms have to make enough money from the services they provide to customers, 
these—and other—aspects are important to make a servitization strategy successful. Finally, firms can 
use the findings to design service tariffs for new or established services. 

KEY DISCUSSION POINTS 

• What are other drivers of the flat-rate bias in a business market service context? 
• Does the nature of the service influence the flat-rate bias? 
• Do similar biases exist for other service pricing approaches? 
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HOW SERVITIZING MANUFACTURERS IMPACT ECOSYSTEM DYNAMICS –  
THE CASE OF INCUMBENT SERVICE PROVIDERS IN COMMERCIAL AIRCRAFT 

MAINTENANCE, REPAIR AND OVERHAUL 

ALEXANDER MOERCHEL & FRANK TIETZE 

RESEARCH MOTIVATION 

Existing research on the servitization of manufacturing mainly adopts the perspective of the manufacturing 
firm questioning how those firms can master the challenging transformational process to become service 
providers. Evidence to this is that literature has recently focused on concepts of product-service 
differentiation and configuration, customer value and relationships, competitive strategy (Lightfoot, Baines 
and Smart, 2013) and servitization transformation, which was found to require further development (Baines 
et al., 2017). However, when adopting a broader ecosystem (or value network) perspective it becomes clear 
that manufacturers’ servitization potentially impact other actors in that industrial ecosystem. The impact of 
servitization on other ecosystem actors however has hardly been studied but appears to be important to 
understand. 

In this paper we particularly focus on the group of ecosystem stakeholders that we propose to name 
“Incumbent Service Providers” (ISP). We define ISP as firms providing advanced services even before the 
manufacturing firms embark on a servitization transformation within an industrial ecosystem. Services 
offered by ISP typically rely on component inputs and complementary products of manufacturing firms, 
hence the latter must be considered as suppliers and complementors to ISP when adopting a generic 
ecosystem framework according to Adner and Kapoor (2010). ISP examples are independent maintenance, 
repair and overhaul (MRO) service providers for commercial aircraft built by leading airframers or 
independent garages performing repair services for automobiles produced by large multinational 
manufacturers. 

In more detail, this research project aims to develop an understanding of the dynamic changes caused by 
servitizing manufacturers to the position of ISP, their linkages to other actors as well as their value capture 
mechanisms in the established ecosystem. Accordingly, this research is concerned with the question: how do 
servitizing manufacturers affect the competitive positioning of ISP in an industrial ecosystem? We suggest 
that adopting an ecosystem perspective on servitization is strongly needed as it provides further insights into 
the impact of servitization and opens up new avenues for research.  

CONTRIBUTION TO THEORY AND PRACTICE 

Our results indicate that servitizing manufacturers cause tensions with ISP by shifting competitive dynamics 
that affect other network or ecosystem members as well. ISP, who have been offering advanced services 
prior to the servitization of manufacturers have coexisted with them in a symbiotic way. However, from an 
ISP perspective, when manufacturers servitize, former complementors become competitors which impact 
the equilibrium and symbiotic coexistence leading to new competitive dynamics to which the ISP are forced 
to react. 

This project follows a qualitative research approach and presents a single revelatory case study (Yin, 2014) 
of one leading ISP in the commercial aircraft MRO industry. In addition, this case study was conducted 
longitudinally with observations having started at the beginning of 2015. The $70 billion commercial aircraft 
MRO industry (Michaels, 2018) proved to be relevant to the research question because it is characterised by 
both aircraft system original equipment manufacturers (OEMs), such as Honeywell and UTC, and airframers, 
such as Airbus and Boeing, increasingly offering services (Gubisch, 2018; Hemmerdinger, 2017). Our analysis 
is based on six semi-structured exploratory interviews with business development leaders across all of the 
ISP’s business units as primary data and a review of company internal and external documents as secondary  
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data. In addition, this project applies a novel method to the primary data collection process by 
complementing the semi-structured interviews with a visual business ecosystem mapping exercise adapted 
from Urmetzer et al. (2018), in which interview partners are tasked with sketching the ecosystem including 
relevant actors, linkages, value flows, as well as dynamic changes introduced by servitizing system OEMs and 
airframers. In order to facilitate this mapping process, Adner and Kapoor’s generic ecosystem framework 
(2010) was used to guide interview partners and to provide theoretical foundation. 

The empirical results collected so far suggest that from the ISP perspective some system OEMs and airframers 
act simultaneously both as suppliers and complementors to the ISP’s advanced services in its business 
ecosystem. Our data clearly shows that interviewees agree that over the past five years both system OEMs 
and airframers started to increasingly offer advanced services matching the ISP’s value propositions in 
commercially attractive bundles with their products. The combination of possessing earlier direct access to 
customers, tying attractive product-service offerings and controlling both component inputs and 
complement offers, allows system OEMs and airframers to effectively displace the ISP from its position as 
the focal firm in its business ecosystem. At the same time, this constellation threatens the ISP by enabling 
system OEMs and airframers to capture the lion share of the value away from it through spare parts price 
escalations and licensing fees for access to crucial intellectual property such as repair manuals and specialized 
tooling. On the other hand, interviewed experts revealed that system OEMs and especially airframers 
currently still lack the capability and volume capacity to satisfy all services commitments sold to customers, 
thus (at least for the time being) they continue to rely on the ISP to meet customer requirements. In essence, 
servitizing system OEMs and airframers threaten the ISP’s ecosystem leadership, impede access to crucial 
component inputs, and impair the ISP’s ability to capture value from its service offerings as summarized in 
Figure 1 below. 

Figure 1: Example of ecosystem dynamics map based on expert interviews as well as Adner and Kapoor (2010) 

In summary, this single revelatory case study of a leading ISP in the commercial aircraft MRO industry 
contributes to theory filling a gap in the literature by presenting an ecosystem perspective on the 
servitization of manufacturing and focusing on ecosystem actors other than manufacturers, namely ISP. 
Furthermore, this study offers practitioners guidance on the dynamic effects of servitization on firms’ 
positions, linkages to partners and value capture mechanisms in their business ecosystem. 

KEY DISCUSSION POINTS 

 Literature on the servitization of manufacturing has neglected the effects of this transformational
process on other actors in the industrial ecosystem (or value network). 

 Advanced services actors – so-called “Incumbent Services Providers” (ISP) – exist in many industries
before manufacturing firms started to servitize. 

 Depending on the ecosystem setup, servitizing manufacturers can substantially affect the competitive 
position of an ISP in its business ecosystem. 
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IoT ENABLED SERVITIZATION: THE KEY FEATURES AND OPPORTUNITIES UNDERPINNING IoT 
CONTRIBUTIONS 

  

Parikshit Naik, Andreas Schroeder, Ali Z. Bigdeli, Tim Baines 

 

RESEARCH MOTIVATION 

In principle, servitization describes a business model transformation where manufacturers shift their 
focus from selling products to offering a bundle of products and services (Baines & Lightfoot, 2013; 
Kastalli & Van Looy, 2013). A key enabler of servitization is the Internet of things (IoT) (Barrett, 
Davidson, Fayard, Vargo, & Yoo, 2012; Lerch & Gotsch, 2015; Lightfoot, Baines, & Smart, 2011): a 
system of uniquely identifiable and connected products (“things”) creating an internet-like structure 
which enables the real-time flow of sensing, operation and location data (Ng & Wakenshaw, 2017). 
Conversely, the IoT literature recognises servitization as a promising business model to monetise the 
opportunities IoT provides (Ardolino, Saccani, Gaiardelli, & Rapaccini, 2016; Hsu, 2007; Rymaszewska, 
Helo, & Gunasekaran, 2017). Yet, to advance servitization theory and practice, it is critical to 
understand the features of IoT that allow these opportunities.  

The nascent body of digital servitization literature addresses the research that explores the 
intersection between IoT and servitization (Vendrell-Herrero & Wilson, 2017). Studies on digital 
servitization investigate the specific contributions IoT provides to the servitization context (Belvedere, 
Grando, & Bielli, 2013; Kryvinska, Kaczor, Strauss, & Greguš, 2014; Lightfoot et al., 2011; Rymaszewska 
et al., 2017), and describe how IoT enables manufacturers to manage the inherent risks created by 
servitization (Benedettini, Neely, & Swink, 2015; Hasselblatt, Huikkola, Kohtamäki, & Nickell, 2018). 
Although research establishes more and more details on the varied contributions to the servitization 
context (Ardolino, Saccani, & Perona, 2015; Herterich, Eck, & Uebernickel, 2016), we still have little 
understanding of the features and opportunities that create these contributions. As IoT captures a 
wide-ranging assemblage of sensors, connectivity, software and databases (Shah & Yaqoob, 2016), 
creating an understanding of the created opportunities requires research to move beyond the IoT 
label and explore its relevance to servitization practice. To achieve this the present study seeks to 
expand the digital servitization notion from a focus on identifying what contributions IoT creates in 
the servitization context to how IoT provides the opportunities to create these contributions. The 
study uses the affordance theory as a guiding framework to achieve this goal. 

CONTRIBUTION TO THEORY AND PRACTICE 

This study investigates the opportunities IoT provides for servitization and the features of IoT 
responsible for these opportunities. The literature has already described IoT as an important enabler 
of servitization (Ardolino et al., 2016; Rymaszewska et al., 2017). We add to this discussion by 
highlighting the key IoT features and the specific range of opportunities that IoT offers and 
categorising them based on their role in enabling servitization. In addition, with the adoption of 
affordance theory, our study provides a clear identification and distinction of the affordance 
perception and actualization, thus illustrating the specific actions required to achieve the outcomes 
expected from the IoT opportunities. These insights add to prior studies that only explore the more 
generic or expected IoT contributions (Grubic & Peppard, 2016; Lenka et al., 2017; Lightfoot et al., 
2011).  
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This study also contributes to affordance theory by extending the theory to an organisational level of 
analysis (Herterich et al., 2016; Strong et al., 2014). Previous studies have discussed affordances on an 
individual level (Bernhard et al., 2013; Goh et al., 2011; Leonardi, 2012; Strong et al., 2014; Volkoff & 
Strong, 2013), leading to its theoretical extensions. We address specific calls to expand affordance 
theory at an organisational level (Wang et al., 2018) and to extend the affordance actualization lens 
to address organisational change and transformation (Strong et al., 2014; Volkoff & Strong, 2018).  

The study also offers a number of managerial contributions. It provides manufacturers with a fine-
grained illustration of the important features of IoT for servitization and the opportunities they allow. 
Understanding these opportunities allows the manufacturers to direct their efforts towards the 
relevant category of opportunities that supports their servitization goals. 

KEY DISCUSSION POINTS 

 Redirection of the literary focus from IoT potential to IoT features creating contributions in 
the servitization context. 

 Identification of the opportunities IoT creates and features responsible for these 
opportunities. 

 Future research will illustrate the interdependence between the categories of IoT 
opportunities and importance of that interdependence in enabling servitization. 

 Future research will develop a theoretical framework for scholars and managers to 
understand the efforts required to create the IoT contributions and achieve servitization 
objectives.  
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FROM SELLING CARS TO SELLING MOBILITY: SERVITIZATION AND ELECTRIFICATION IN THE 
AUTOMOTIVE SECTOR 

Brenda Nansubuga1, Christian Kowalkowski1, Sarah Behnam2 and Giacomo Copani2 

 

RESEARCH MOTIVATION 

Increasing environmental concerns coupled with depleting oil reserves have fuelled the investment in 
electric (EV) and Hybrid electric (HEV) vehicles. While slowly growing, there is still very low market 
adaptation for these vehicles. Consequently, innovative mobility services business models (e.g. 
carsharing) that were initially developed due to excessive traffic congestion within major urban cities, 
have been identified as a channel to aid in fleet electrification. Despite the growing popularity of non-
ownership mobility services business models, a large majority of the population adhere to traditional 
ownership and leasing models. Hence, service providers need to re-invent their business models to 
make them more attractive to users and break the adaptation barriers. To conduct this study, a review 
of past literature on both EV adaptation and use of carsharing services has been done. This has been 
combined with empirical data collected through interviews with stakeholders in the automotive 
industry (OEMs, policy makers, carsharing service providers, and charging infrastructure 
implementers). Additionally, a consumer survey within six European countries and focus groups within 
five European countries have been done. 

CONTRIBUTION TO THEORY AND PRACTICE 
 
This study has both industry and academic implications: First, it discusses the challenges faced by 
mobility service providers in fleet electrification as they strive to transform the norm from car 
ownership to carsharing. 
 
Capacity management is the main challenging factor facing mobility service providers. Satisfying high 
demand levels at peak hours while minimizing vehicle redundancy during off-peak hours presents a 
challenge. To minimize redundancy, a limited number of vehicles are offered, limiting users’ 
accessibility to the services. Moreover, most smaller size cities have very few mobility services 
offerings, since low population density makes it challenging to have a high number of pickup points. 
Potential users often state that they would consider selling their car to rely entirely on carsharing if 
the system was more flexible and the cars more easily accessible.  
 
Range anxiety is a prevailing huddle for the adoption of electric vehicles into carsharing fleets, coupled 
with limited availability of charging infrastructure. Currently, there is a lack of sufficient charging 
stations in most cities, a factor which creates lack of trust for electric cars among users. Users of 
mobility services tend to choose combustion engine vehicles over electric vehicles even when 
presented with both options at the same price. This is usually because customers unaccustomed to 
using electric vehicles are often doubtful of the electric vehicle’s battery capacity to get them to their 
desired destination especially if they are unable to find a charging station along the way. 
 
Implementation of electric vehicles in carsharing fleets requires high initial investments. Despite many 
European governments offering subsidies on new EV purchases, prices of EVs remain quite high on 
the market, making them unsuitable to the price sensitive majority. For mobility services providers, 
this is a limiting factor for fleet electrification.  
 
Second, the study discusses conditions required by mobility service providers in the advancement of 
their quest towards wider adaptation of carsharing services and fleet electrification. 
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To manage current challenges in capacity management that occur as a result of fluctuation in demand, 
carsharing business models need to explore opportunities of multi-model approaches where point-to-
point business models can be integrated with round-trip business models. Multi-modality may also be 
explored through synchronisation of public transport services (e.g. trains) with mobility services (e.g. 
carsharing and bike sharing). Business models synchronising mobility service provisions with public 
transport offerings may help to maximise the level of service provided to users, hence attracting a 
wider market. In many cases, availability of public transport acts as an enabler for use of mobility 
services.  

Multi-stakeholder collaboration (e.g. with energy producers and suppliers, ICT partners, OEMs, policy 
makers) will help to deal with challenges of limited range and insufficient charging infrastructure 
(Augenstein, 2015). New stakeholders who have not been part of the combustion vehicles value chain 
will have to be integrated (Kley, Lerch and Dallinger, 2011). As battery manufacturers work towards 
finding solutions of improving battery capacity in the electric vehicles, efforts need to go into wider 
installation of charging infrastructure and making it more accessible to users. Charging stations need 
to be strategically placed such as at main transport hubs to serve diverse customer groups including 
users of mobility services. Similarly, institutional re-adjustments such as standardisation of plugs and 
payment systems at charging stations are required (Augenstein, 2015). 
 
In addition to government subsidies on EV purchases, use of remanufactured and reused components 
(e.g. batteries, metals and techno polymers) which are cheaper than new components may become 
necessary to reduce the total cost of electric vehicles. This will fuel fleet electrification for mobility 
services providers and enable them to set prices that are competitive with other mobility means on 
the market. Finally, these findings contribute to enriching research on innovative mobility services and 
EV adaptation. 

KEY DISCUSSION POINTS 

 State of the art regarding mobility services and electric vehicle adoption. 
 Capacity management as a challenge for mobility services providers. 
 Range anxiety and limited charging infrastructure as barriers for electric vehicle adoption. 
 Multi-model approaches as a possible solution to capacity management in mobility services 

provisions. 
 Use of reused and remanufactured parts as a possible solution to reduce high EV initial costs.  
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ECOSYSTEM BUSINESS MODELS FOR SMART CITY PLATFORMS 

Lina Sundén, David Sjödin & Vinit Parida 

 

RESEARCH MOTIVATION 

Initiatives towards “smart cities”, where digital technologies enable infrastructure, companies and 
inhabitants to interact and co-create value are increasing as a consequence of urbanization and 
digitalization. Indeed, emphasis on smart cities has attracted considerable attention in research 
during the last decade and traditional B2B companies are increasingly exploring opportunities to 
provide smart city offerings. In many cases, this includes investing in a technology platform where 
companies can share data with ecosystem actors, such as municipalities, infrastructure owners and 
utility companies, and build new value-adding services for diverse categories of customers. In a smart 
city many technology platforms will have to be integrated to some extant to share data and be able 
to maximize the value create. Imagine how real-time information on traffic accidents are shared with 
emergency vehicles, or how information on energy consumption can be optimized once smart 
buildings can be used to store heat and thus balance out peaks in the grid. However, many actors are 
uncertain about what role to take in the smart city ecosystem, and their ability to offer new service 
business models that would create, deliver and capture value from the platform.  

Research on smart cities so far provide limited insights into how ecosystem actors develop new service 
business models around their technology platform and what challenges they face when doing so. Prior 
studies explore innovation ecosystems in the smart city context and strategies for urbanization and 
smart city development. A growing number of papers focus on smart city projects such as smart 
transportation and smart energy systems. Also, scholars show an increasing interest towards exploring 
technology enabled business models in the smart city context. However, practitioners so far have 
limited guidance from academia towards answering questions like: How to capture the value created 
through the technology platform? How to work with ecosystems actors? And how to align business 
incentives with ecosystem partners? Thus, this study has as purpose to enhance understanding of how 
ecosystem actors are to create, deliver and capture value from smart city platforms, and what 
challenges they face when doing so. 

The research adopted an exploratory multiple case study design to capture insights from industrial 
ecosystems in the utility, construction and transportation industry, where ecosystem actors are 
working to develop business models around their smart city platforms. To enhance understanding 
about business models for smart city platforms, 35 semi-structured interviews were performed with 
different ecosystem actors and were analyzed using MAXQDA software.  

CONTRIBUTION TO THEORY AND PRACTICE 

The preliminary findings reveal answers to questions like: what challenges are connected to smart city 
business models? What ecosystem role does different actor take and why? And what value do 
different actors generate through digital platforms and how do they capture and distribute value? 
Further, we develop a framework connecting ecosystem actor roles and challenges, to the design of 
the smart city platform and the associated business model. Thus, this study provides valuable insights 
to both academia and practitioners related to business models enabled by smart city platforms. 
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First, this study extends the existing literature on smart cities by adding insights on how ecosystem 
actors create and capture value from smart city platforms. The insights thus contribute to the ongoing 
discussion on potential business models in the smart city context by focusing on value generated 
through technology platforms. Second, by offering a view of potential ecosystem scenarios around 
smart city platforms, this study provides practitioners with a support and an entry point into discussing 
potential scenarios for different actors and how different ecosystem roles create, deliver and capture 
value in a smart city. Further, the framework can be used to initiate discussions around what role that 
are suitable for public actors to take, and thus towards what goal public resources should be directed. 

KEY DISCUSSION POINTS 

 How to work with ecosystems actors to create value from technology platform in the smart city 
context? 

 How to capture value from smart city platforms? 
 What are main challenges when adopting ecosystem business models? 
 How can academia support smart city development? 
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THE DEVELOPMENT OF AN INDUSTRIAL AIR AND GAS HANDLING ASSET PERFORMANCE 
OPTIMISATION AND CONDITION MONITORING PLATFORM 

W J Milligan1,3, D K Harrison2 

Howden are a global engineering business who focus on providing their clients with industrial air and 
gas handling assets (fans and compressors) that help multiple sectors improve their everyday 
processes; from mine ventilation and waste water treatment to heating and cooling. Their core focus 
is on providing solutions for air and gas handling, and having being based in Glasgow since 1854 have 
over 165 years of experience in doing so. 

To enable the reader an understanding of the assets that they design, build, test and commission these 
range from small industrial heating and ventilation fans that draw around 10kW to massive mine 
ventilation fans over 10 meters in diameter. The compressors they manufacture range from small 
screw compressors used in industrial refrigeration that draw around 30kW all the way through the 
range to 10MW reciprocating compressors used in upstream oil and gas applications. 

The market research completed by the company has seen the global uptake of industrial digitization 
and that the assets produced and the markets these assets operate in, such as utilities and natural 
resources, change from a CAPEX based model to an OPEX, as a service, based model. In order to 
differentiate them and be able to provide this service properly, Howden required and developed, a 
platform to monitor the health and performance of these different air and gas handling technologies. 

A successful asset performance management system should decrease unplanned maintenance work, 
mean time between failures and mean time to repair metrics by working closely with aftermarket 
services and at the same time monitor the performance of the asset to optimise its efficiency and keep 
it working as close to its optimum performance as possible. It should do this by developing  and 
expanding the original equipment manufacturers expertise and competency in critical technological 
building blocks by leveraging advanced analytics, the industrial internet of things, performance 
algorithms and cloud computing.  

Rather than try and develop a solution from scratch Howden went to the market and reviewed the 
industrial internet of things (IIoT) platforms that were available. One of the leaders, perhaps even the 
overall leader was the PTC ThingWorx platform. A key analogy is when email arrived at the beginning 
of the 3rd industrial revolution few companies tried to invent their own email system, most went and 
bought a solution from Microsoft or Lotus Notes. The same strategy was adopted for IIoT platforms 
and the key message is that the company are still concentrating on making world class machines by 
leaving their world class partners to store and handle the data, Microsoft, and to visualise and analyse 
the data, PTC.  

This platform takes the end users of the equipment away from their current state of unplanned 
downtime around critical assets and equipment operating away from their best efficiency points to 
where there is a truly predictive maintenance avoiding unplanned downtime and where the asset is 
running at its optimised performance.   

The platform itself allows the users to select their asset from the asset list and view live instantaneous 
plant data, performance and asset health calculations. Live trending and historical trending are also 
both available as are daily, weekly and monthly average key performance indicators values.  
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There is an asset view tab on the asset that allows the users to view replicas of the local human 
machine interface (HMI) or supervisory control and data acquisition (SCADA) system screens from 
anywhere in the world. One of the differentiators between a platform implemented by the original 
equipment manufacturer and a generic monitoring platform is the ability to tailor the platform to the 
original design parameters. On the same asset view tab, a performance map graphic is inserted a 
performance heat map placed over the top. This allows the user to plot where on the original design 
performance curve the end user has been running their asset over the past day, week or month. 

Another tab on the platform is the anomaly detection tab where the end user and asset design 
engineers select critical criteria that are strong indicators of machine health or performance. As soon 
as the machine is commissioned the anomaly detection application is trained on the normal behaviour 
of that parameter over a period of a few hours. After that, as soon as the machine deviates from the 
expected values, the alerting function of the platform emails the subscribers to that assets alerts. 
Having spent years developing instrumentation and control systems from the oil and gas screw 
compressor packages the casing vibration high and high high alerts are set at 4mm/s and 11mm/s 
respectively. This anomaly detection application means that if a compressor has been running for a 
year at 1mm/s but then changes to 1.5mm/s, still way below the high and high high settings, thus 
alerting someone to come and see what has changed on the machine whereas  conventionally no one 
is alerted to this vibration change. 

The platform can also host or link directly to project documentation enabling service reports to be 
placed in the platform so that no matter what service technician visits the machine they can see the 
service history. Operation and maintenance manuals and design schematics can also be hosted on the 
platform to enable easy sourcing of the correct information.  

By leveraging the partnership between Howden and PTC to its fullest, augmented reality (AR) 
experiences can be deployed for the full spectrum of the assets life span. It is actually remarkably easy 
for an organisation like Howden to venture into the AR world: as the original equipment manufacturer 
of not only the bareshaft asset, but also as a packager and as an aftersales supplier, Howden already 
have 95% of the modelling and data required to produce these experiences. Sales, design reviews, 
assembly, live monitoring and maintenance functions are all parts of the lifecycle of the asset that 
have AR experiences created for them. The live monitoring experiences link the AR software with the 
ThingWorx platform by taking the live values from ThingWorx and superimposing them over the top 
of the actual real assets on the users phone thus turning any phone or tablet into an HMI. 

The platform has now completed a series of pilots and trials and is now a commercialised product.  
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A SYSTEMS THINKING FRAMEWORK FOR SERVICES PRICING                  

  

Veerendra K Rai  

  

RESEARCH MOTIVATION 

Today’s world economy is predominantly a service economy. This shift from goods economy to 
services economy has been rather swift and decisive powered by technology specially Information and 
Communication Technology (ICT). Goods economy and services economy are described by different 
codes despite their obvious entanglement. Goods Dominant Logic (GDL) and Service Dominant Logic 
(SDL) are different paradigms describing the production of goods and services respectively. Pricing is 
central to production and sale of goods and services. However, owing to the very nature of goods and 
services logic and interactions therein entail different pricing approaches. Interactions within ‘Goods’ 
supply chain are predominantly ‘Transactional’ and attempts to extend customer relationship cycles 
have been far and few. Service environment, on the other hand, is more predominantly described by 
“Relational” approach and characterized by longer engagement cycles, non-linear behaviour, systemic 
interactions and emergence.  

CONTRIBUTION TO THEORY AND PRACTICE 

This article endeavours to provide a systemic framework for pricing of services. The purpose is to start 
a debate on pricing of services so that researchers and practioners participate and benefit from such 
a discussion on pricing of services. This discussion is purported to help practitioners more than it does 
to researchers as this work comes from practicing in industrial environment. There are several aspects 
of service pricing, which need closer consideration and cogitation. For instance, pricing of services 
could not be a zero-sum game between service provider and the client who is beneficiary of those 
services. Behaviour of a service pricing strategy needs to be seen across time. Service pricing 
behaviour must be modelled and simulated. Service pricing strategies evolve across time and service 
provider and the client may need to negotiate and choose the right strategy in a way that suits their 
respective interests. Pricing strategy must cater to the entire service ecosystem and supply chain 
taking care of all stakeholders beyond service provider and the client. Services have service 
components. These components interact with each other across time and may produce unexpected 
and counter-intuitive impacts. What appears to be an undesirable investment and a cost centre might 
bring down the total cost of service in the end and might prove to be the best pricing strategy.  

Pricing strategies are not one-time decisions. Services pricing must be modelled and simulated across 
time choosing any of the approaches suitable for the purpose. Discrete event simulation (DES), Agent-
based modelling approach (ABM) and continuous simulation paradigm such as system dynamics. 
Since, properties such as non-linearity, feedback loops, counterintuitive behaviour, and emergence 
are expected to show up, a systems based approach is more suitable one than a DES approach, 
although a DES approach has its own advantages if we want to focus on a particular service or service 
component across time.  

Any framework chosen to understand and model services pricing behaviour must contain the 
following elements. 

 Pricing units  
 The context 
 Business objectives  
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 Considerations (exogenous variables to the model) 
 Value proposition  
 Simulation  
 Optimization  

KEY DISCUSSION POINTS 

 How and why pricing of services differs from pricing of goods and products? 
 Why systemic approach is relevant and useful in elucidating and understanding services pricing 

as a paradigm? 
 Why services pricing is so important?  
 What role service quality might play in service pricing? 
 What are the key take away from this research for a researcher and a practitioner?  
 What are theoretical construct for services pricing we must consider? 
 What are possible ways to model and simulate service pricing?  
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WINNING THE SERVICE MARKET WHEN THE CORE PRODUCT TECHNOLOGIES ARE CHANGING 

  

Besma Glaa 1, Heiko Gebauer 2 & Lars Witell 3 

  

RESEARCH MOTIVATION 

The service market has become an increasingly important source of revenue and profit pool. But 
product technology shifts (e.g. combustion to hybrid and, finally, to electric engines), autonomous 
driving function and digitization are changing this service market logic. While the service market for 
combustion engines benefits from high product complexity and intensive usage, electric engines are 
much less complex and have less mechanical wearing. Electric engines create less traditional business 
opportunities in the service market. However, in combination with new digital technologies and 
autonomous driving services, electric engines might open-up new types of business opportunities.  

Certainly, aftersales support is both the longest part of a product’s life and the enduring source of 
revenues to sellers. Aircraft manufacturers, for instance, can gain extra revenues for as long as 25 
years after a sale. Besides, providing service market support can help companies to gain valuable 
knowledge about customers needed for acquiring competitive advantage. However, delivering 
aftersales services is far from easy. The service market becomes more complex when there is 
technological leap in the core product technologies. Despite the benefits of service market, few 
manufacturers comprehend it and the role of manufacturing firms in shaping the service market for 
different core product technologies remains often neglected. In this context, it becomes interesting 
to investigate how to win the service market for different product technologies. To secure the future 
service market as a profit pool, companies have to manage the shifts in product technology 
successfully. To do so, companies need to understand the following themes (See figure 1): 

Figure 1: The elements needed to secure the future of service market 

 

This paper is based on the insights gained from an ongoing research project in collaboration with 
manufacturing firms that experience a shift in the core product technology. These firms include a 
gearbox manufacturer, microscopy device manufacturer, wind turbine manufacturer, and a 
commercial vehicle manufacturer. We follow a typical case study approach. For each case study, we 
collected data through series of workshops and interviews. The findings of the current study will be 
achieved in three steps. The first step used workshop series to describe the service market logic for 
the different product technologies. The aim of this step is to develop and visualize future scenarios for 

•Competitive landscape
•Competitors advantages 

(1) Business environment in 
the various service markets

•Multiple business models
•Business model innovations
•Service innovations to implement the new business model 
innovations

(2) Business model for 
sustaining competitive 
advantages in the service 
market

•Competence development
•Converting competence into core competences

(3) Capabilities for executing 
business models in the 
service market
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the different technologies and identify synergies and cannibalization between the physical and digital 
world and between product technologies and services. The second step is to conduct series of in-
depth interviews to describe necessary capabilities, development of new capabilities (creating new 
capabilities, transforming and eliminating existing capabilities) and important capability gaps for 
future scenarios in the service market. The third step aims to to consolidate the findings through series 
of workshops and interviews and finding out ways of aligning the service market for different core 
product technologies. 

CONTRIBUTION TO THEORY AND PRACTICE 

Servitization basically describes the shift in the business logic from products to basic, and, finally, 
advanced services. The servitization literature assumes that the core product technology is stable, but 
neglects situations, in which it is changing. A typical illustration of such core product technology 
change is the shift from combustion to electric engines and normal to autonomous self-driving 
vehicles in the automotive industry, optical to digital microscopy devices, or, onshore to offshore wind 
turbines. Such technology shifts re-shape existing service markets and require modifications in the 
service capabilities. The aim of this study is to address this gap in the service literature by investigating 
how the service market is affected by a shift in the core product technology.  
Besides, this study has a clear contribution to practitioner by finding out how to win the service market 
for different core product technologies, secure the future service market as a profit pool and to 
determine the role of manufacturing firms in the service market during a technological shift in the 
core product technology. Therefore, we propose to explore this subject by an empirical study of a 
selection of manufacturing firms to investigate the following research questions:  
- How should the service market look like for different product technologies? What are the similarities 
and differences for the service market for different technologies?  
- What are the synergies between these three technologies and cannibalization effects of the new 
technologies?  
- What are the resources needed to win the service market for different core product technologies?  
- How should the business model look like for the three product technologies (diesel, hybrid, and 
electric engines)?  
- How should digitization be combined with different core product technologies to win the service 
market?  
- How should autonomous driving function be combined with different core product technologies to 
win the service market?  

KEY DISCUSSION POINTS 

• The change of the core product technology is an essential factor to consider in the transition from 
products to services.  

• To win the service market, there is a need to understand the effect of the technological shift on 
the transition from products to services and how various technologies change the service market 
logic. 

• The importance of finding out ways of aligning the service market for different core product 
technologies. 
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