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Propositions

1. Entrepreneurs’ above-average risk taking propensity is an 
indispensable actor characteristic for climate change adaptation 
when adaptation benefits are uncertain 
(this thesis)

2. Delays in multi-actor adaptation projects are not caused by the 
working pace of either public or private entrepreneurs, but by the 
differences in working pace between the two groups 
(this thesis)

3. Climate change adaptation scholars should consider more often 
including methods from the social sciences when assessing 
adaptation success

4. Scientists from different disciplinary backgrounds connect when 
using the same research methods

5. Sharing the high points in the life of fellow PhD students creates 
opportunities to overcome the barriers encountered during one’s 
own PhD trajectory

6. Willingness to take risks and ability to adapt are necessary 
conditions for successful personal intercultural relationships

Propositions belonging to the thesis, entitled
“Entrepreneurship in Ecosystem-based Adaptation to Climate Change”. 

Debora de Block
Wageningen, 7 May 2018
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10  
 

1.1 Background and problem statement 
Climate change and biodiversity loss are among the main global challenges of our time Both 

processes imply the potential degradation of ecosystems and the loss of ecosystem functions 

and services  (Steffen et al., 2015). The responses to reduce the dangers from climate change 

are typically classified into mitigation and adaptation measures (IPCC, 2007). While climate 

change mitigation comprises interventions to reduce the sources or to enhance the sinks of 

greenhouse gases (Victor et al., 2014), climate change adaptation is generally defined as 

‘adjustments in natural or human systems in response to actual or expected climate stimuli or 

their effects, which moderate harm or exploit opportunities’ (IPCC, 2007: p. 869). Adaptation 

to climate change incorporates a range of potential measures. They can be broadly categorized 

into ‘soft’ and ‘hard’ approaches. ’Soft’ approaches generally focus on information, policy, 

capacity building and institutional functions, whereas ‘hard’ approaches centre on physical and 

engineering solutions  (Jones et al., 2012). Within the broader field of climate change adaptation 

practices, ecosystem-based approaches to climate change adaptation are measures which use 

ecosystem services to attain or support adaptation to climate change. There is growing interest 

in the potential of ecosystem-based measures, either combined with or substituting other 

engineered and technological solutions, to ensure the safety of populations and the security of 

assets, including ecosystems and their services (Noble et al., 2014).  

This thesis focuses on ecosystem-based approaches to climate change adaptation (EbA) because 

of their relative novelty. As an emerging field of practice, EbA is more likely to be shaped by 

actors who aim to promote innovations, i.e., by entrepreneurs. EbA have been defined in several 

ways (Milman and Jagannathan, 2017). The most commonly used definition is: ‘the use of 

biodiversity and ecosystem services as part of an overall adaptation strategy to help people to 

adapt to the adverse effects of climate change’ (CBD, 2009: p. 41). It ‘includes the sustainable 

management, conservation and restoration of ecosystems as part of an overall adaptation 

strategy that takes into account the multiple social, economic and cultural co-benefits for local 

communities’ (CBD, 2011: p. 3). Examples of EbA are flood regulation through sustainable 

water management (Postel and Thompson, 2005) or securing food provision through the 

conservation of diverse agricultural landscapes (Vignola et al., 2015). Initially promoted by 

international conservation organizations, i.e., the International Union for Conservation of 

Nature (IUCN), The Nature Conservancy (TNC) and the World Wide Fund for Nature (WWF) 

 
 

(Ash and Price, 2008; Ikkala and Martinez, 2008; TNC, 2008), the concept has found its way 

into the international climate change arena (SBSTA, 2011; SBSTA, 2013), and is increasingly 

considered and implemented alongside other adaptation options that are more based on 

traditional engineering measures or social change  (Noble et al., 2014).  

Conceptually, EbA is rooted in the ecosystem services concept. Ecosystems are understood as 

a dynamic complex of plant, animal and micro-organism communities and their non-living 

environment, which interact as a functional unit (CBD, 1992). Ecosystem services are the 

ecological characteristics, functions or processes that directly or indirectly contribute to human 

wellbeing, i.e. to the benefits that people derive from functioning ecosystems (Costanza et al., 

1997; MA, 2005). Within this broader context, EbA also builds on concepts such as disaster 

risk reduction where ecosystems are deployed  in risk reducing measures (UNISDR, 2007), and 

resilience, which emphasises that the services of well-functioning ecosystems strengthen the 

capacity of social-ecological systems to remain within a stability domain, continually changing 

and adapting yet remaining within critical thresholds (Folke et al., 2010).  

Since the 2010s, several policy initiatives were taken in Europe to stimulate implementation of 

EbA, for example, through the EU strategy on adaptation to climate change which has given 

specific attention to the inclusion of civil society, private businesses and conservation 

practitioners (EC, 2013). Furthermore, the EU formulated a research and innovation policy 

agenda for the more recent concept of ‘nature-based solutions’ (NBS) involving societal, policy 

and business stakeholders. The NBS approach builds on the concepts of ecosystem services and 

EbA. NBS refers to actions which are inspired by, supported by or copied from nature, i.e., 

derived from the observation of natural materials or processes. Since NBS proponents had 

declared climate change adaptation one of the principal areas of application, implementation of 

NBS both at the policy and project level is also relevant for the uptake of EbA in policy and 

practice (EC, 2015). 

The emphasis on the inclusion of state, market and societal actors reflects the multi-actor 

challenge in the governance of climate adaptation. Adaptation governance involves collective 

efforts by multiple societal actors to address the problems and to reap the benefits associated 

with climate change (Huitema et al., 2016). The multi-actor challenge refers in this context to 

the mode of governance linked to adaptation efforts. Generally, various modes of governance 

have been distinguished according to the degree of centralisation of decision making, ranging 
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from hierarchical coordination by state actors to spontaneous coordination through market 

mechanisms. In climate adaptation policy, the spectrum of modes of governance stretches from 

the hierarchical imposition of adaptation policies to the use of market mechanisms and the 

encouragement of self-organizing civil society networks, or any combination thereof (Dewulf 

et al., 2015; Thompson, 1991). An important question is how the necessary innovations to meet 

the novel challenges of climate change adaptation are created and implemented. Responding to 

this challenge, a specific group of actors has been increasingly considered in discussions on 

climate change and environmental challenges since the early 2000s: entrepreneurs (e.g.Cohen 

and Winn, 2007; Dean and McMullen, 2007; Mees et al., 2012; Swart et al., 2014b).  

In this thesis, entrepreneurs in EbA are understood as actors that innovate and take risks to 

develop opportunities, thereby enabling the creation of new ecosystem services, markets for 

these services and actor constellations that maintain these services. Four arguments suggesting 

entrepreneurs could play a role in EbA have been developed in the literature. First, through 

creation of technologies and innovative business models, entrepreneurs  can contribute to 

preservation of ecosystems, biodiversity conservation and climate change adaptation as Cohen 

and Winn (2007) and Dean and McMullen (2007) hypothesize. Second, entrepreneurs are 

expected to address the need for new business and cooperation models that enable long-term 

financing of EbA, including public-private partnerships (EC, 2015). Third, the involvement of 

entrepreneurs can give a powerful impetus to adaptation projects and ensure a better embedding 

of nature, recreation, agriculture and other interests in projects, leading to innovative solutions, 

as an assessment of 100 spatial planning and water management projects in the Netherlands 

related to climate adaptation showed (Swart et al., 2014b). Finally, the willingness of 

entrepreneurs to invest in activities with an uncertain outcome may stimulate implementation 

of  EbA, where there is still considerable uncertainty over both the adverse and the beneficial 

effects of the approach on adaptation as well as over the effects of climate change on 

ecosystems’ ability to continue to provide their adaptation services into the future (Adger et al., 

2005; Jones et al., 2012). Mees et al. (2012), for example, hypothesize that  higher levels of 

uncertainty increase the need for innovative entrepreneurs who are willing to risk their time and 

money to generate flexible adaptation strategies. Involvement of entrepreneurs and the private 

sector more broadly in issues such as biodiversity conservation and climate change adaptation 

is frequently criticized as an expression of neoliberal thinking, emphasizing private initiative 

 
 

and monetary valuation and commodification of ecosystem services (McAfee, 2012; 

McCauley, 2006). In section 6.3.3, I take up this critique in the context of this thesis and look 

at the motives of entrepreneurs that have become involved in EbA. Empirically, I found a more 

complex mixture of egoistic profit and other motives.  

To date, the majority of scholarly work on EbA has focused on elucidating the potential benefits 

of ecosystems for adaptation to climate change (Jones et al., 2012; Munang et al., 2013b) or 

examining the knowledge base for the use of ecosystems for adaptation (Brink et al., 2016; 

Doswald et al., 2014). Empirical studies were conducted on EbA at the local level in the context 

of both developing (Bourne et al., 2016; Mercer et al., 2012; Roberts et al., 2012; Uy et al., 

2012) and developed countries (Geneletti and Zardo, 2016; Wamsler, 2015; Wamsler et al., 

2014). Other studies have addressed the emergence of EbA in international legal frameworks 

on climate change and biodiversity (Chong, 2014) and in  international climate policy (Ojea, 

2015).  

The study of entrepreneurs in EbA can draw on discussions in the literature on climate change 

adaptation about the responsibilities of private (and public) actors for adaptation  (Klein et al., 

2017; Mees et al., 2012; Runhaar et al., 2016) and the provision of adaptation goods by private 

actors (Tompkins and Eakin, 2012). Further, the literature on social-ecological systems and 

resilience provides insights in the variegated strategies of entrepreneurs, including trust 

building, the mobilisation of social networks, knowledge generation and the creation of public 

awareness for environmental problems (Evans et al., 2015; Olsson et al., 2004; Olsson et al., 

2006). This thesis builds upon these insights when analysing the roles and strategies of 

entrepreneurs in various EbA projects in the UK and the Netherlands. The analysis, however, 

is not limited to private business entrepreneurs. Rather, the – sometimes shifting –  roles of 

public and private actors in several EbA projects are analysed. The focus is on the creation of 

opportunities in EbA which enable entrepreneurial success through innovation, and on the 

entrepreneurial strategies to create opportunities. 

Thereby the thesis aspires to address a knowledge gap with regard to entrepreneurship in EbA. 

It aims to further elaborate the conceptual understanding of the role of entrepreneurs in EbA, 

the entrepreneurial opportunities that are developed in EbA and the interlinkages between 

entrepreneurs and opportunities The thesis pursues this  with a strong empirical focus, 

conducting within-case and cross-case analyses, and engages in methodological discussions 
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that support the qualitative comparative research required to move from isolated case studies to 

systematic analysis of causal factors.  

 

1.2  Key concepts 
This section  provides a general overview of the key concepts of entrepreneurs, ecosystem 

services, entrepreneurial opportunities, opportunity creation and opportunity exploitation. 

These concepts will be further elaborated and discussed in the relevant chapters.  

 

1.2.1 Entrepreneurs 

Economists have discussed entrepreneurship since at least the 18th century. Richard Cantillon 

is widely credited for introducing the term ‘entrepreneur’ into the economic discourse in 1755 

when he described the activities of merchants (Mintrom, 2000). Around 1800, the French 

economist Jean-Baptise Say defined an entrepreneur through its allocative function, i.e. as 

someone who ‘shifts economic resources out of an area of lower and into an area of higher 

productivity and greater yield’ (Drucker, 1985: p. 19). The most influential modern contributors 

to the economic theory of entrepreneurs are Knight (1921), Schumpeter (1934) and Kirzner 

(1973). Knight described the entrepreneurial activity as decision making in the face of 

uncertainty. In his view, profit represented the reward for risk taking (Bhidé, 2000). Schumpeter 

(1934) opposed this view by arguing that risk bearing is performed by any number of people in 

and around a business, e.g. the owner of the means of production, and was therefore not an 

identifying characteristic of entrepreneurs (Bhidé, 2000; Mintrom, 2000). Instead, Schumpeter 

referred to the entrepreneur as an innovator who could develop and market new products, 

improve the quality of an existing good, open up a new market (either on the supply or the 

demand side) or create a new type of organization to increase profit (Mintrom, 2000). These 

new combinations, if successful, lead to the ‘creative destruction’ of incumbent businesses who 

lose competitiveness, and are therefore the main driver of economic change and growth 

(Schumpeter, 1934).  Kirzner (1973), a leading proponent of the Austrian school of economics, 

argued that the defining characteristic of the entrepreneur was neither risk taking nor 

innovation, but alertness to profit opportunities. In discovering and exploiting such 

opportunities, entrepreneurs are competing with other entrepreneurs (Kirzner, 1997).  

 
 

Combined with the concept of EbA, these perspectives result in the following definition of 

entrepreneurs in EbA used in this thesis:   

 

Entrepreneurs in EbA are innovating and risk-bearing individuals who develop opportunities, 

thereby enabling the creation of new ecosystem services, markets for these services and actor 

constellations that maintain these services. 

 

Economic theory suggests that entrepreneurs only function in the economy if the environment 

is uncertain and thus, is accompanied with risks. The argument here is that if all individuals had 

perfect information, then all opportunities would be exploited instantaneously and there would 

be no further entrepreneurial role (Gifford, 2005). This characteristic of entrepreneurs is very 

applicable in a climate change context, where there is considerable uncertainty over the impact 

of adaptation. Moreover, whereas the risk reducing features of hard infrastructural approaches 

can often be based on past experience, the adverse and beneficial effects of soft engineering 
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Economic 
entrepreneurship

Social 
entrepreneurship

Environmental 
entrepreneurship

Sustainable 
entrepreneurship

Core motivation Personal 
economic gain/ 
monetary profit

Contribute to 
solving societal 
problems and 
create value for 
society

Contribute 
to solving 
environmental 
problems and 
create economic 
value

Contribute 
to solving 
societal and 
environmental 
problems 
through the 
realization of 
a successful 
business

Main goal Generate 
maximum 
monetary returns 
quickly

Achieve social 
goals

Gaining 
monetary 
rewards 
by solving 
environmental 
problems

Simultaneous 
creation 
of social, 
economic and 
environmental 
values

 
 

1.2.2 Ecosystem services 

The above definition of entrepreneurs in EbA implies that their actions (aim to) enable the 

creation of new ecosystem services, markets for these services and/or actor constellations that 

maintain or harness these services. Ecosystem services are at the core of the concept of 

ecosystem-based adaptation. Since the publication of two seminal studies about ecosystem 

services 20 years ago (i.e., Costanza et al., 1997; Daily, 1997) various classification systems 

were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 
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Cases Public 
entrepreneurs

Business 
entrepreneurs

Civil society 
entrepreneurs

Abbotts Hall X
Blue Green Dream X X
Blue Green Global X
Building with Nature X
Bureau Stroming X
Butterfly Beef X X
CAFCA X
Climate Resilience ltd. X
Green Climate Belt X
Inlandshore Wieringermeer X X X
Landbouw op Peil X X
Nienhuis Architects X
Pastures New X X X
Roof doctors X
The Green City X X
Trent and Tame 
Futurescapes

X X

Wallasea Island X X X
Water holding X X
Working with Nature X X
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were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 
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entrepreneurs
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Blue Green Dream X X
Blue Green Global X
Building with Nature X
Bureau Stroming X
Butterfly Beef X X
CAFCA X
Climate Resilience ltd. X
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Inlandshore Wieringermeer X X X
Landbouw op Peil X X
Nienhuis Architects X
Pastures New X X X
Roof doctors X
The Green City X X
Trent and Tame 
Futurescapes

X X

Wallasea Island X X X
Water holding X X
Working with Nature X X
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basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 
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quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 
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The above definition of entrepreneurs in EbA implies that their actions (aim to) enable the 

creation of new ecosystem services, markets for these services and/or actor constellations that 

maintain or harness these services. Ecosystem services are at the core of the concept of 

ecosystem-based adaptation. Since the publication of two seminal studies about ecosystem 

services 20 years ago (i.e., Costanza et al., 1997; Daily, 1997) various classification systems 

were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 
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ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

General introduction

19

1

 
 

1.2.2 Ecosystem services 

The above definition of entrepreneurs in EbA implies that their actions (aim to) enable the 

creation of new ecosystem services, markets for these services and/or actor constellations that 

maintain or harness these services. Ecosystem services are at the core of the concept of 

ecosystem-based adaptation. Since the publication of two seminal studies about ecosystem 

services 20 years ago (i.e., Costanza et al., 1997; Daily, 1997) various classification systems 

were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

Cases Provisioning 
services

Regulating services Supporting 
services

Cultural 
services

Abbotts Hall Food production Disturbance 
regulation (storm 
protection and flood 
control)

Biodiversity Recreation

Blue Green 
Dream

Water regulation 
(drought prevention)
Disturbance 
regulation (flood 
control)
Air quality regulation
Climate regulation

Biodiversity

Building with 
Nature

Disturbance 
regulation (storm 
protection and flood 
control)

Recreation

Butterfly Beef Food production Refugia
(wildlife habitat)

Green Climate 
Belt

Raw materials 
(biomass)

Air quality regulation Biodiversity Recreation
Cultural 
(educational 
values)

Inlandshore 
Wieringermeer

Food production
Water supply

Water regulation

Landbouw op 
Peil

Food production
Water supply

Water regulation
Soil formation

Pastures New Refugia 
(migration
habitat)

Recreation

Roof doctors Food production
Water supply

Air quality regulation
Climate regulation

Biodiversity Recreation
Cultural 
(aesthetic 
values)

The Green 
City

Air quality regulation
Climate regulation

Biodiversity Cultural 
(aesthetic 
values)

Trent and 
Tame 
Futurescapes

Disturbance 
regulation (flood 
control)

Refugia 
(migration 
habitat)

Recreation
Cultural 
(educational 
values)

Chapter 1

18

 
 

1.2.2 Ecosystem services 

The above definition of entrepreneurs in EbA implies that their actions (aim to) enable the 

creation of new ecosystem services, markets for these services and/or actor constellations that 

maintain or harness these services. Ecosystem services are at the core of the concept of 

ecosystem-based adaptation. Since the publication of two seminal studies about ecosystem 

services 20 years ago (i.e., Costanza et al., 1997; Daily, 1997) various classification systems 

were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

General introduction

19

1

 
 

1.2.2 Ecosystem services 

The above definition of entrepreneurs in EbA implies that their actions (aim to) enable the 

creation of new ecosystem services, markets for these services and/or actor constellations that 

maintain or harness these services. Ecosystem services are at the core of the concept of 

ecosystem-based adaptation. Since the publication of two seminal studies about ecosystem 

services 20 years ago (i.e., Costanza et al., 1997; Daily, 1997) various classification systems 

were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

Cases Provisioning 
services

Regulating services Supporting 
services

Cultural 
services

Abbotts Hall Food production Disturbance 
regulation (storm 
protection and flood 
control)

Biodiversity Recreation

Blue Green 
Dream

Water regulation 
(drought prevention)
Disturbance 
regulation (flood 
control)
Air quality regulation
Climate regulation

Biodiversity

Building with 
Nature

Disturbance 
regulation (storm 
protection and flood 
control)

Recreation

Butterfly Beef Food production Refugia
(wildlife habitat)

Green Climate 
Belt

Raw materials 
(biomass)

Air quality regulation Biodiversity Recreation
Cultural 
(educational 
values)

Inlandshore 
Wieringermeer

Food production
Water supply

Water regulation

Landbouw op 
Peil

Food production
Water supply

Water regulation
Soil formation

Pastures New Refugia 
(migration
habitat)

Recreation

Roof doctors Food production
Water supply

Air quality regulation
Climate regulation

Biodiversity Recreation
Cultural 
(aesthetic 
values)

The Green 
City

Air quality regulation
Climate regulation

Biodiversity Cultural 
(aesthetic 
values)

Trent and 
Tame 
Futurescapes

Disturbance 
regulation (flood 
control)

Refugia 
(migration 
habitat)

Recreation
Cultural 
(educational 
values)



Chapter 1

18

 
 

1.2.2 Ecosystem services 

The above definition of entrepreneurs in EbA implies that their actions (aim to) enable the 

creation of new ecosystem services, markets for these services and/or actor constellations that 

maintain or harness these services. Ecosystem services are at the core of the concept of 

ecosystem-based adaptation. Since the publication of two seminal studies about ecosystem 

services 20 years ago (i.e., Costanza et al., 1997; Daily, 1997) various classification systems 

were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

General introduction

19

1

 
 

1.2.2 Ecosystem services 

The above definition of entrepreneurs in EbA implies that their actions (aim to) enable the 

creation of new ecosystem services, markets for these services and/or actor constellations that 

maintain or harness these services. Ecosystem services are at the core of the concept of 

ecosystem-based adaptation. Since the publication of two seminal studies about ecosystem 

services 20 years ago (i.e., Costanza et al., 1997; Daily, 1997) various classification systems 

were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

Cases Provisioning 
services

Regulating services Supporting 
services

Cultural 
services

Abbotts Hall Food production Disturbance 
regulation (storm 
protection and flood 
control)

Biodiversity Recreation

Blue Green 
Dream

Water regulation 
(drought prevention)
Disturbance 
regulation (flood 
control)
Air quality regulation
Climate regulation

Biodiversity

Building with 
Nature

Disturbance 
regulation (storm 
protection and flood 
control)

Recreation

Butterfly Beef Food production Refugia
(wildlife habitat)

Green Climate 
Belt

Raw materials 
(biomass)

Air quality regulation Biodiversity Recreation
Cultural 
(educational 
values)

Inlandshore 
Wieringermeer

Food production
Water supply

Water regulation

Landbouw op 
Peil

Food production
Water supply

Water regulation
Soil formation

Pastures New Refugia 
(migration
habitat)

Recreation

Roof doctors Food production
Water supply

Air quality regulation
Climate regulation

Biodiversity Recreation
Cultural 
(aesthetic 
values)

The Green 
City

Air quality regulation
Climate regulation

Biodiversity Cultural 
(aesthetic 
values)

Trent and 
Tame 
Futurescapes

Disturbance 
regulation (flood 
control)

Refugia 
(migration 
habitat)

Recreation
Cultural 
(educational 
values)

Chapter 1

18

 
 

1.2.2 Ecosystem services 

The above definition of entrepreneurs in EbA implies that their actions (aim to) enable the 

creation of new ecosystem services, markets for these services and/or actor constellations that 

maintain or harness these services. Ecosystem services are at the core of the concept of 

ecosystem-based adaptation. Since the publication of two seminal studies about ecosystem 

services 20 years ago (i.e., Costanza et al., 1997; Daily, 1997) various classification systems 

were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

General introduction

19

1

 
 

1.2.2 Ecosystem services 

The above definition of entrepreneurs in EbA implies that their actions (aim to) enable the 

creation of new ecosystem services, markets for these services and/or actor constellations that 

maintain or harness these services. Ecosystem services are at the core of the concept of 

ecosystem-based adaptation. Since the publication of two seminal studies about ecosystem 

services 20 years ago (i.e., Costanza et al., 1997; Daily, 1997) various classification systems 

were developed for scientific analysis, economic valuation and policymaking. Four categories 

of ecosystem services are now widely distinguished (Costanza et al., 2017): provisioning, 

regulating, cultural and supporting services. However, harnessing these services often requires 

combination of ecological processes with built, human and social capital. First, provisioning 

services, combined with built, human and social capital, produce, for example, food, timber and 

fibre. Second, regulating services, combined with built, human and social capital, produce flood 

control, storm protection, water regulation, human disease regulation, water purification, air 

quality maintenance, pollination, pest control, and climate control. Third, cultural services, 

combined with built, human and social capital, offer recreation, aesthetic, scientific, cultural 

identity, sense of place, or other ‘cultural’ benefits. Finally, supporting services describe the 

basic ecosystem processes such as soil formation, primary productivity, nutrient cycling and 

provisioning of habitat. They contribute indirectly to human wellbeing by maintaining the 

processes and functions necessary for provisioning, regulating, and cultural services (Costanza 

et al., 2017).  

Ecosystem services differ with regard to their public or private good characteristics, i.e. whether 

their consumption is excludable and rival. Most provisioning services are ‘private goods’, or 

can at least be privatised, i.e. individuals or private enterprises control the means of production 

and supply chains. On the contrary, most regulating services are ‘public goods’, i.e., goods that 

are non-excludable and from which multiple users can simultaneously benefit. Most cultural 

services consist of a mix of private and public goods (Costanza et al., 2017; Paudyal et al., 

2016). Some elements of adaptation to climate change are public goods, for example, the 

conservation of important habitats and common cultural heritage. Other types of adaptation 

involve private goods, for example an investment in flood protection that benefits only a small 

number of specific households, or if a private water supply company invests to adapt to 

changing patterns of precipitation as the result of climate change, the costs and benefits of this 

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

 
 

response are largely private (Adger et al., 2005). Table 1.3 provides an overview of the 

ecosystem services addressed in the case studies in this thesis. 

 

Table 1.3. Ecosystem services in each EbA case analysed in this thesis. One typical EbA case is selected 

for each consultancy (in italic). Note that Climate Resilience ltd. is not included in the table since it is 

not involved in physical EbA projects but rather in desk studies. Definitions of the ecosystem services 

are based on table 2 in Costanza et al. (2017).  

 

 

 

 

  

Cases Provisioning 
services

Regulating services Supporting 
services

Cultural 
services

Abbotts Hall Food production Disturbance 
regulation (storm 
protection and flood 
control)

Biodiversity Recreation

Blue Green 
Dream

Water regulation 
(drought prevention)
Disturbance 
regulation (flood 
control)
Air quality regulation
Climate regulation

Biodiversity

Building with 
Nature

Disturbance 
regulation (storm 
protection and flood 
control)

Recreation

Butterfly Beef Food production Refugia
(wildlife habitat)

Green Climate 
Belt

Raw materials 
(biomass)

Air quality regulation Biodiversity Recreation
Cultural 
(educational 
values)

Inlandshore 
Wieringermeer

Food production
Water supply

Water regulation

Landbouw op 
Peil

Food production
Water supply

Water regulation
Soil formation

Pastures New Refugia 
(migration
habitat)

Recreation

Roof doctors Food production
Water supply

Air quality regulation
Climate regulation

Biodiversity Recreation
Cultural 
(aesthetic 
values)

The Green 
City

Air quality regulation
Climate regulation

Biodiversity Cultural 
(aesthetic 
values)

Trent and 
Tame 
Futurescapes

Disturbance 
regulation (flood 
control)

Refugia 
(migration 
habitat)

Recreation
Cultural 
(educational 
values)



Chapter 1

20

 
 

1.2.3 Entrepreneurial opportunities 

Since the 2000s, the development of opportunities has received increased attention from 

entrepreneurship, business and management scholars who consider explaining the development 

of opportunities as a key part of entrepreneurship research (Alvarez and Barney, 2007; 

Ardichvili et al., 2003; Klein, 2008; McMullen et al., 2007; Sarasvathy et al., 2005; Shane, 

2003; Shane and Eckhardt, 2005; Short et al., 2010) (Ardichvili et al., 2003; Short et al., 2010). 

To obtain an overview of how opportunities are generally understood in adaptation literature, I 

systematically reviewed 19 peer-reviewed papers and 27 documents from the grey literature on 

EbA published between 2009 and 2014. The search terms ‘opportunity’, ‘opportunities’, 

‘chance’, ‘drivers’ and ‘stimulus’ were used. The description of EbA-related opportunities in 

this literature can roughly be grouped along two dimensions: First, the purpose (‘opportunities 

for what?’), for example disaster risk reduction, health, sustainable development, biodiversity 

and ecosystem services, climate change problems, indigenous people and local communities, 

or economic growth; and second, the context (‘opportunities where?’), for example watersheds, 

forests, agriculture or recreational areas). However, no source in the EbA literature linked 

opportunities to entrepreneurship. When we now turn to the  management and entrepreneurship 

literature to define entrepreneurial opportunities, we must therefore be aware that this concept 

differs from the opportunities for climate change adaptation discussed in the EbA literature. It 

is therefore an open question whether the opportunities that entrepreneurs develop contribute 

to climate change adaptation in each specific case. In section 6.2.1, the link between successful 

entrepreneurship and successful adaptation is discussed in more detail.  

The conceptualisation of entrepreneurial opportunities is further complicated by the fact that 

there is not one agreed definition of this term. Short et al. (2010: p. 55), for example, focus on 

the profit motive when they define an entrepreneurial opportunity as ‘an idea or a dream that is 

discovered or created by an entrepreneurial entity and that is revealed through analysis over 

time to be potentially lucrative’. Shane and Venkataraman (2000: p. 220) emphasise the element 

of innovation in combination with the profit motive when they describe entrepreneurial 

opportunities as ‘those situations in which new goods, services, raw materials and organizing 

methods can be introduced and sold at greater than their cost of production’.  Sarasvathy et al. 

(2005: p. 142) stress the innovative element when defining an entrepreneurial opportunity as ‘a 

set of ideas, beliefs and actions that enable the creation of future goods and services in the 
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absence of current markets for them’. Many papers on entrepreneurial opportunities do not even 

provide a definition of opportunities and it is left to the reader to infer what scholars may have 

meant by opportunity (Renko et al., 2012). The understanding of entrepreneurial opportunities 

in EbA in this thesis builds on the definitions above and is further elaborated in Chapters 2, 3 

and 4. An EbA-related entrepreneurial opportunity is defined in this thesis as:  

 

a set of ideas, beliefs and actions that enable the creation of (new) ecosystem services, 

markets for these services and actor constellations that maintain ecosystem services. 

 

Some entrepreneurship scholars present the development of entrepreneurial opportunities as a 

process comprised of subsequent phases. Shane and Venkataraman (2000) for example, 

distinguish a discovery, evaluation and exploitation stage. However, because EbA requires 

active project development, this thesis embraces a more active concept of entrepreneurial 

opportunities than implied by the notion of discovery and distinguishes two stages: opportunity 

creation and opportunity exploitation (see section 1.2.4 and 1.2.5). The opportunity evaluation 

phase is not included because it is closely related to opportunity discovery. The two phases are 

treated as a heuristic device to unravel the opportunity development process, assuming that each 

phase can include different processes and actor constellations (Shane, 2003). In reality, 

however, opportunity development is a fuzzy process where elements of creation and 

exploitation iterate and overlap (Dimov, 2007). This is further discussed in section 6.6. 

 

1.2.4 Opportunity creation 

There are two different views on the nature of entrepreneurial opportunities in the 

entrepreneurship literature, understanding opportunities as either discovered or created. The 

discovery view assumes that either the means or ends are given; the missing factor has to be 

discovered (if it exists, e.g. if there is a means to a given end, or an end for given means) 

(Sarasvathy et al., 2005). In  the opportunity creation view, supply and demand evolve from a 

highly dynamic interaction process between entrepreneurs (Sarasvathy et al., 2005), through 

which opportunities are not discovered, but created  (Alvarez and Barney, 2007). Chapter 2, 

which focuses on the opportunity creation stage, further elaborates how the opportunity creation 
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absence of current markets for them’. Many papers on entrepreneurial opportunities do not even 

provide a definition of opportunities and it is left to the reader to infer what scholars may have 

meant by opportunity (Renko et al., 2012). The understanding of entrepreneurial opportunities 

in EbA in this thesis builds on the definitions above and is further elaborated in Chapters 2, 3 

and 4. An EbA-related entrepreneurial opportunity is defined in this thesis as:  

 

a set of ideas, beliefs and actions that enable the creation of (new) ecosystem services, 

markets for these services and actor constellations that maintain ecosystem services. 

 

Some entrepreneurship scholars present the development of entrepreneurial opportunities as a 

process comprised of subsequent phases. Shane and Venkataraman (2000) for example, 

distinguish a discovery, evaluation and exploitation stage. However, because EbA requires 

active project development, this thesis embraces a more active concept of entrepreneurial 

opportunities than implied by the notion of discovery and distinguishes two stages: opportunity 

creation and opportunity exploitation (see section 1.2.4 and 1.2.5). The opportunity evaluation 

phase is not included because it is closely related to opportunity discovery. The two phases are 

treated as a heuristic device to unravel the opportunity development process, assuming that each 

phase can include different processes and actor constellations (Shane, 2003). In reality, 

however, opportunity development is a fuzzy process where elements of creation and 

exploitation iterate and overlap (Dimov, 2007). This is further discussed in section 6.6. 

 

1.2.4 Opportunity creation 

There are two different views on the nature of entrepreneurial opportunities in the 

entrepreneurship literature, understanding opportunities as either discovered or created. The 

discovery view assumes that either the means or ends are given; the missing factor has to be 

discovered (if it exists, e.g. if there is a means to a given end, or an end for given means) 

(Sarasvathy et al., 2005). In  the opportunity creation view, supply and demand evolve from a 

highly dynamic interaction process between entrepreneurs (Sarasvathy et al., 2005), through 

which opportunities are not discovered, but created  (Alvarez and Barney, 2007). Chapter 2, 

which focuses on the opportunity creation stage, further elaborates how the opportunity creation 
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active project development, this thesis embraces a more active concept of entrepreneurial 

opportunities than implied by the notion of discovery and distinguishes two stages: opportunity 

creation and opportunity exploitation (see section 1.2.4 and 1.2.5). The opportunity evaluation 

phase is not included because it is closely related to opportunity discovery. The two phases are 

treated as a heuristic device to unravel the opportunity development process, assuming that each 

phase can include different processes and actor constellations (Shane, 2003). In reality, 

however, opportunity development is a fuzzy process where elements of creation and 

exploitation iterate and overlap (Dimov, 2007). This is further discussed in section 6.6. 

 

1.2.4 Opportunity creation 

There are two different views on the nature of entrepreneurial opportunities in the 

entrepreneurship literature, understanding opportunities as either discovered or created. The 

discovery view assumes that either the means or ends are given; the missing factor has to be 

discovered (if it exists, e.g. if there is a means to a given end, or an end for given means) 

(Sarasvathy et al., 2005). In  the opportunity creation view, supply and demand evolve from a 

highly dynamic interaction process between entrepreneurs (Sarasvathy et al., 2005), through 

which opportunities are not discovered, but created  (Alvarez and Barney, 2007). Chapter 2, 

which focuses on the opportunity creation stage, further elaborates how the opportunity creation 

 
 

reflects the dynamic development of opportunities in EbA through the interacting strategies of 

entrepreneurs. 

 

1.2.5 Opportunity exploitation  

Following Schumpeter’s (1934) distinction between invention and innovation, invention 

constitutes the creation of an opportunity and innovation its exploitation. Some scholars have 

argued that opportunity exploitation begins when the entrepreneur mobilises resources to set up 

a new business (Alvarez and Busenitz, 2001; Nieto and González-Álvarez, 2014). However, 

opportunity exploitation can also take place within existing firms or through market 

mechanisms (Fuentes Fuentes et al., 2010; Shane and Eckhardt, 2005). Opportunity exploitation 

then comprises any gathering and recombining of resources to pursue an opportunity, as 

opposed to the more mental activity of opportunity discovery (Shane, 2003). In this thesis, I 

therefore conceptualize entrepreneurial opportunity exploitation in EbA as: 

 

Gathering and (re)combining resources to create new ecosystem services, markets for these 

services and actor constellations that maintain ecosystems and their services, either through 

new or established firms and organizations. 

 

Chapters 3 and 4 address  opportunity exploitation. Chapter 3 focuses on characteristics of 

actors when looking to the motivations of entrepreneurs in EbA, but expands on this view by 

including contextual conditions for successful entrepreneurial opportunity exploitation, i.e., the 

moment when ideas and beliefs that entrepreneurs developed previously, materialize and are 

put into practice (McMullen and Shepherd, 2006). Chapter 4 builds on the insights gained in 

Chapters 2 and 3 by focussing on a specific strategy deployed (i.e., framing) that is used by 

public and private entrepreneurs to shape the conditions for successful opportunity exploitation.  

Chapter 3  aims to measure the conditions for successful opportunity exploitation at one point 

in time. To enable a more dynamic view, which better fits the dynamic process of opportunity 

exploitation (Short et al., 2010), Chapter 4 adopts a dynamic perspective on the conditions by 

conducting an in-depth and longitudinal case study. The focus is thereby on one specific 

entrepreneurial strategy as identified in Chapter 2, i.e., framing, and a framing approach is used 
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to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 
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process comprised of subsequent phases. Shane and Venkataraman (2000) for example, 

distinguish a discovery, evaluation and exploitation stage. However, because EbA requires 

active project development, this thesis embraces a more active concept of entrepreneurial 

opportunities than implied by the notion of discovery and distinguishes two stages: opportunity 

creation and opportunity exploitation (see section 1.2.4 and 1.2.5). The opportunity evaluation 

phase is not included because it is closely related to opportunity discovery. The two phases are 

treated as a heuristic device to unravel the opportunity development process, assuming that each 

phase can include different processes and actor constellations (Shane, 2003). In reality, 

however, opportunity development is a fuzzy process where elements of creation and 

exploitation iterate and overlap (Dimov, 2007). This is further discussed in section 6.6. 

 

1.2.4 Opportunity creation 

There are two different views on the nature of entrepreneurial opportunities in the 

entrepreneurship literature, understanding opportunities as either discovered or created. The 

discovery view assumes that either the means or ends are given; the missing factor has to be 

discovered (if it exists, e.g. if there is a means to a given end, or an end for given means) 

(Sarasvathy et al., 2005). In  the opportunity creation view, supply and demand evolve from a 

highly dynamic interaction process between entrepreneurs (Sarasvathy et al., 2005), through 

which opportunities are not discovered, but created  (Alvarez and Barney, 2007). Chapter 2, 

which focuses on the opportunity creation stage, further elaborates how the opportunity creation 

 
 

reflects the dynamic development of opportunities in EbA through the interacting strategies of 

entrepreneurs. 

 

1.2.5 Opportunity exploitation  

Following Schumpeter’s (1934) distinction between invention and innovation, invention 

constitutes the creation of an opportunity and innovation its exploitation. Some scholars have 

argued that opportunity exploitation begins when the entrepreneur mobilises resources to set up 

a new business (Alvarez and Busenitz, 2001; Nieto and González-Álvarez, 2014). However, 

opportunity exploitation can also take place within existing firms or through market 

mechanisms (Fuentes Fuentes et al., 2010; Shane and Eckhardt, 2005). Opportunity exploitation 

then comprises any gathering and recombining of resources to pursue an opportunity, as 

opposed to the more mental activity of opportunity discovery (Shane, 2003). In this thesis, I 

therefore conceptualize entrepreneurial opportunity exploitation in EbA as: 

 

Gathering and (re)combining resources to create new ecosystem services, markets for these 

services and actor constellations that maintain ecosystems and their services, either through 

new or established firms and organizations. 

 

Chapters 3 and 4 address  opportunity exploitation. Chapter 3 focuses on characteristics of 

actors when looking to the motivations of entrepreneurs in EbA, but expands on this view by 

including contextual conditions for successful entrepreneurial opportunity exploitation, i.e., the 

moment when ideas and beliefs that entrepreneurs developed previously, materialize and are 

put into practice (McMullen and Shepherd, 2006). Chapter 4 builds on the insights gained in 

Chapters 2 and 3 by focussing on a specific strategy deployed (i.e., framing) that is used by 

public and private entrepreneurs to shape the conditions for successful opportunity exploitation.  

Chapter 3  aims to measure the conditions for successful opportunity exploitation at one point 

in time. To enable a more dynamic view, which better fits the dynamic process of opportunity 

exploitation (Short et al., 2010), Chapter 4 adopts a dynamic perspective on the conditions by 

conducting an in-depth and longitudinal case study. The focus is thereby on one specific 

entrepreneurial strategy as identified in Chapter 2, i.e., framing, and a framing approach is used 
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to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

General introduction

23

1

 
 

absence of current markets for them’. Many papers on entrepreneurial opportunities do not even 

provide a definition of opportunities and it is left to the reader to infer what scholars may have 

meant by opportunity (Renko et al., 2012). The understanding of entrepreneurial opportunities 

in EbA in this thesis builds on the definitions above and is further elaborated in Chapters 2, 3 

and 4. An EbA-related entrepreneurial opportunity is defined in this thesis as:  

 

a set of ideas, beliefs and actions that enable the creation of (new) ecosystem services, 

markets for these services and actor constellations that maintain ecosystem services. 

 

Some entrepreneurship scholars present the development of entrepreneurial opportunities as a 

process comprised of subsequent phases. Shane and Venkataraman (2000) for example, 

distinguish a discovery, evaluation and exploitation stage. However, because EbA requires 

active project development, this thesis embraces a more active concept of entrepreneurial 

opportunities than implied by the notion of discovery and distinguishes two stages: opportunity 

creation and opportunity exploitation (see section 1.2.4 and 1.2.5). The opportunity evaluation 

phase is not included because it is closely related to opportunity discovery. The two phases are 

treated as a heuristic device to unravel the opportunity development process, assuming that each 

phase can include different processes and actor constellations (Shane, 2003). In reality, 

however, opportunity development is a fuzzy process where elements of creation and 

exploitation iterate and overlap (Dimov, 2007). This is further discussed in section 6.6. 

 

1.2.4 Opportunity creation 

There are two different views on the nature of entrepreneurial opportunities in the 

entrepreneurship literature, understanding opportunities as either discovered or created. The 

discovery view assumes that either the means or ends are given; the missing factor has to be 

discovered (if it exists, e.g. if there is a means to a given end, or an end for given means) 

(Sarasvathy et al., 2005). In  the opportunity creation view, supply and demand evolve from a 

highly dynamic interaction process between entrepreneurs (Sarasvathy et al., 2005), through 

which opportunities are not discovered, but created  (Alvarez and Barney, 2007). Chapter 2, 

which focuses on the opportunity creation stage, further elaborates how the opportunity creation 

 
 

reflects the dynamic development of opportunities in EbA through the interacting strategies of 

entrepreneurs. 

 

1.2.5 Opportunity exploitation  

Following Schumpeter’s (1934) distinction between invention and innovation, invention 

constitutes the creation of an opportunity and innovation its exploitation. Some scholars have 

argued that opportunity exploitation begins when the entrepreneur mobilises resources to set up 

a new business (Alvarez and Busenitz, 2001; Nieto and González-Álvarez, 2014). However, 

opportunity exploitation can also take place within existing firms or through market 

mechanisms (Fuentes Fuentes et al., 2010; Shane and Eckhardt, 2005). Opportunity exploitation 

then comprises any gathering and recombining of resources to pursue an opportunity, as 

opposed to the more mental activity of opportunity discovery (Shane, 2003). In this thesis, I 

therefore conceptualize entrepreneurial opportunity exploitation in EbA as: 

 

Gathering and (re)combining resources to create new ecosystem services, markets for these 

services and actor constellations that maintain ecosystems and their services, either through 

new or established firms and organizations. 

 

Chapters 3 and 4 address  opportunity exploitation. Chapter 3 focuses on characteristics of 

actors when looking to the motivations of entrepreneurs in EbA, but expands on this view by 

including contextual conditions for successful entrepreneurial opportunity exploitation, i.e., the 

moment when ideas and beliefs that entrepreneurs developed previously, materialize and are 

put into practice (McMullen and Shepherd, 2006). Chapter 4 builds on the insights gained in 

Chapters 2 and 3 by focussing on a specific strategy deployed (i.e., framing) that is used by 

public and private entrepreneurs to shape the conditions for successful opportunity exploitation.  

Chapter 3  aims to measure the conditions for successful opportunity exploitation at one point 

in time. To enable a more dynamic view, which better fits the dynamic process of opportunity 

exploitation (Short et al., 2010), Chapter 4 adopts a dynamic perspective on the conditions by 

conducting an in-depth and longitudinal case study. The focus is thereby on one specific 

entrepreneurial strategy as identified in Chapter 2, i.e., framing, and a framing approach is used 

 
 

reflects the dynamic development of opportunities in EbA through the interacting strategies of 

entrepreneurs. 

 

1.2.5 Opportunity exploitation  

Following Schumpeter’s (1934) distinction between invention and innovation, invention 

constitutes the creation of an opportunity and innovation its exploitation. Some scholars have 

argued that opportunity exploitation begins when the entrepreneur mobilises resources to set up 

a new business (Alvarez and Busenitz, 2001; Nieto and González-Álvarez, 2014). However, 

opportunity exploitation can also take place within existing firms or through market 

mechanisms (Fuentes Fuentes et al., 2010; Shane and Eckhardt, 2005). Opportunity exploitation 

then comprises any gathering and recombining of resources to pursue an opportunity, as 

opposed to the more mental activity of opportunity discovery (Shane, 2003). In this thesis, I 

therefore conceptualize entrepreneurial opportunity exploitation in EbA as: 

 

Gathering and (re)combining resources to create new ecosystem services, markets for these 

services and actor constellations that maintain ecosystems and their services, either through 

new or established firms and organizations. 

 

Chapters 3 and 4 address  opportunity exploitation. Chapter 3 focuses on characteristics of 

actors when looking to the motivations of entrepreneurs in EbA, but expands on this view by 

including contextual conditions for successful entrepreneurial opportunity exploitation, i.e., the 

moment when ideas and beliefs that entrepreneurs developed previously, materialize and are 

put into practice (McMullen and Shepherd, 2006). Chapter 4 builds on the insights gained in 

Chapters 2 and 3 by focussing on a specific strategy deployed (i.e., framing) that is used by 

public and private entrepreneurs to shape the conditions for successful opportunity exploitation.  

Chapter 3  aims to measure the conditions for successful opportunity exploitation at one point 

in time. To enable a more dynamic view, which better fits the dynamic process of opportunity 

exploitation (Short et al., 2010), Chapter 4 adopts a dynamic perspective on the conditions by 

conducting an in-depth and longitudinal case study. The focus is thereby on one specific 

entrepreneurial strategy as identified in Chapter 2, i.e., framing, and a framing approach is used 

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

Chapter 1

22

 
 

absence of current markets for them’. Many papers on entrepreneurial opportunities do not even 

provide a definition of opportunities and it is left to the reader to infer what scholars may have 

meant by opportunity (Renko et al., 2012). The understanding of entrepreneurial opportunities 

in EbA in this thesis builds on the definitions above and is further elaborated in Chapters 2, 3 

and 4. An EbA-related entrepreneurial opportunity is defined in this thesis as:  

 

a set of ideas, beliefs and actions that enable the creation of (new) ecosystem services, 

markets for these services and actor constellations that maintain ecosystem services. 

 

Some entrepreneurship scholars present the development of entrepreneurial opportunities as a 

process comprised of subsequent phases. Shane and Venkataraman (2000) for example, 

distinguish a discovery, evaluation and exploitation stage. However, because EbA requires 

active project development, this thesis embraces a more active concept of entrepreneurial 

opportunities than implied by the notion of discovery and distinguishes two stages: opportunity 

creation and opportunity exploitation (see section 1.2.4 and 1.2.5). The opportunity evaluation 

phase is not included because it is closely related to opportunity discovery. The two phases are 

treated as a heuristic device to unravel the opportunity development process, assuming that each 

phase can include different processes and actor constellations (Shane, 2003). In reality, 

however, opportunity development is a fuzzy process where elements of creation and 

exploitation iterate and overlap (Dimov, 2007). This is further discussed in section 6.6. 

 

1.2.4 Opportunity creation 

There are two different views on the nature of entrepreneurial opportunities in the 

entrepreneurship literature, understanding opportunities as either discovered or created. The 

discovery view assumes that either the means or ends are given; the missing factor has to be 

discovered (if it exists, e.g. if there is a means to a given end, or an end for given means) 

(Sarasvathy et al., 2005). In  the opportunity creation view, supply and demand evolve from a 

highly dynamic interaction process between entrepreneurs (Sarasvathy et al., 2005), through 

which opportunities are not discovered, but created  (Alvarez and Barney, 2007). Chapter 2, 

which focuses on the opportunity creation stage, further elaborates how the opportunity creation 

 
 

reflects the dynamic development of opportunities in EbA through the interacting strategies of 

entrepreneurs. 

 

1.2.5 Opportunity exploitation  

Following Schumpeter’s (1934) distinction between invention and innovation, invention 

constitutes the creation of an opportunity and innovation its exploitation. Some scholars have 

argued that opportunity exploitation begins when the entrepreneur mobilises resources to set up 

a new business (Alvarez and Busenitz, 2001; Nieto and González-Álvarez, 2014). However, 

opportunity exploitation can also take place within existing firms or through market 

mechanisms (Fuentes Fuentes et al., 2010; Shane and Eckhardt, 2005). Opportunity exploitation 

then comprises any gathering and recombining of resources to pursue an opportunity, as 

opposed to the more mental activity of opportunity discovery (Shane, 2003). In this thesis, I 

therefore conceptualize entrepreneurial opportunity exploitation in EbA as: 

 

Gathering and (re)combining resources to create new ecosystem services, markets for these 

services and actor constellations that maintain ecosystems and their services, either through 

new or established firms and organizations. 

 

Chapters 3 and 4 address  opportunity exploitation. Chapter 3 focuses on characteristics of 

actors when looking to the motivations of entrepreneurs in EbA, but expands on this view by 

including contextual conditions for successful entrepreneurial opportunity exploitation, i.e., the 

moment when ideas and beliefs that entrepreneurs developed previously, materialize and are 

put into practice (McMullen and Shepherd, 2006). Chapter 4 builds on the insights gained in 

Chapters 2 and 3 by focussing on a specific strategy deployed (i.e., framing) that is used by 

public and private entrepreneurs to shape the conditions for successful opportunity exploitation.  

Chapter 3  aims to measure the conditions for successful opportunity exploitation at one point 

in time. To enable a more dynamic view, which better fits the dynamic process of opportunity 

exploitation (Short et al., 2010), Chapter 4 adopts a dynamic perspective on the conditions by 

conducting an in-depth and longitudinal case study. The focus is thereby on one specific 

entrepreneurial strategy as identified in Chapter 2, i.e., framing, and a framing approach is used 

 
 

reflects the dynamic development of opportunities in EbA through the interacting strategies of 

entrepreneurs. 

 

1.2.5 Opportunity exploitation  

Following Schumpeter’s (1934) distinction between invention and innovation, invention 

constitutes the creation of an opportunity and innovation its exploitation. Some scholars have 

argued that opportunity exploitation begins when the entrepreneur mobilises resources to set up 

a new business (Alvarez and Busenitz, 2001; Nieto and González-Álvarez, 2014). However, 

opportunity exploitation can also take place within existing firms or through market 

mechanisms (Fuentes Fuentes et al., 2010; Shane and Eckhardt, 2005). Opportunity exploitation 

then comprises any gathering and recombining of resources to pursue an opportunity, as 

opposed to the more mental activity of opportunity discovery (Shane, 2003). In this thesis, I 

therefore conceptualize entrepreneurial opportunity exploitation in EbA as: 

 

Gathering and (re)combining resources to create new ecosystem services, markets for these 

services and actor constellations that maintain ecosystems and their services, either through 

new or established firms and organizations. 

 

Chapters 3 and 4 address  opportunity exploitation. Chapter 3 focuses on characteristics of 

actors when looking to the motivations of entrepreneurs in EbA, but expands on this view by 

including contextual conditions for successful entrepreneurial opportunity exploitation, i.e., the 

moment when ideas and beliefs that entrepreneurs developed previously, materialize and are 

put into practice (McMullen and Shepherd, 2006). Chapter 4 builds on the insights gained in 

Chapters 2 and 3 by focussing on a specific strategy deployed (i.e., framing) that is used by 

public and private entrepreneurs to shape the conditions for successful opportunity exploitation.  

Chapter 3  aims to measure the conditions for successful opportunity exploitation at one point 

in time. To enable a more dynamic view, which better fits the dynamic process of opportunity 

exploitation (Short et al., 2010), Chapter 4 adopts a dynamic perspective on the conditions by 

conducting an in-depth and longitudinal case study. The focus is thereby on one specific 

entrepreneurial strategy as identified in Chapter 2, i.e., framing, and a framing approach is used 

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

General introduction

23

1

 
 

absence of current markets for them’. Many papers on entrepreneurial opportunities do not even 

provide a definition of opportunities and it is left to the reader to infer what scholars may have 

meant by opportunity (Renko et al., 2012). The understanding of entrepreneurial opportunities 

in EbA in this thesis builds on the definitions above and is further elaborated in Chapters 2, 3 

and 4. An EbA-related entrepreneurial opportunity is defined in this thesis as:  

 

a set of ideas, beliefs and actions that enable the creation of (new) ecosystem services, 

markets for these services and actor constellations that maintain ecosystem services. 

 

Some entrepreneurship scholars present the development of entrepreneurial opportunities as a 

process comprised of subsequent phases. Shane and Venkataraman (2000) for example, 

distinguish a discovery, evaluation and exploitation stage. However, because EbA requires 

active project development, this thesis embraces a more active concept of entrepreneurial 

opportunities than implied by the notion of discovery and distinguishes two stages: opportunity 

creation and opportunity exploitation (see section 1.2.4 and 1.2.5). The opportunity evaluation 

phase is not included because it is closely related to opportunity discovery. The two phases are 

treated as a heuristic device to unravel the opportunity development process, assuming that each 

phase can include different processes and actor constellations (Shane, 2003). In reality, 

however, opportunity development is a fuzzy process where elements of creation and 

exploitation iterate and overlap (Dimov, 2007). This is further discussed in section 6.6. 

 

1.2.4 Opportunity creation 

There are two different views on the nature of entrepreneurial opportunities in the 

entrepreneurship literature, understanding opportunities as either discovered or created. The 

discovery view assumes that either the means or ends are given; the missing factor has to be 

discovered (if it exists, e.g. if there is a means to a given end, or an end for given means) 

(Sarasvathy et al., 2005). In  the opportunity creation view, supply and demand evolve from a 

highly dynamic interaction process between entrepreneurs (Sarasvathy et al., 2005), through 

which opportunities are not discovered, but created  (Alvarez and Barney, 2007). Chapter 2, 

which focuses on the opportunity creation stage, further elaborates how the opportunity creation 

 
 

reflects the dynamic development of opportunities in EbA through the interacting strategies of 

entrepreneurs. 

 

1.2.5 Opportunity exploitation  

Following Schumpeter’s (1934) distinction between invention and innovation, invention 

constitutes the creation of an opportunity and innovation its exploitation. Some scholars have 

argued that opportunity exploitation begins when the entrepreneur mobilises resources to set up 

a new business (Alvarez and Busenitz, 2001; Nieto and González-Álvarez, 2014). However, 

opportunity exploitation can also take place within existing firms or through market 

mechanisms (Fuentes Fuentes et al., 2010; Shane and Eckhardt, 2005). Opportunity exploitation 

then comprises any gathering and recombining of resources to pursue an opportunity, as 

opposed to the more mental activity of opportunity discovery (Shane, 2003). In this thesis, I 

therefore conceptualize entrepreneurial opportunity exploitation in EbA as: 

 

Gathering and (re)combining resources to create new ecosystem services, markets for these 

services and actor constellations that maintain ecosystems and their services, either through 

new or established firms and organizations. 

 

Chapters 3 and 4 address  opportunity exploitation. Chapter 3 focuses on characteristics of 

actors when looking to the motivations of entrepreneurs in EbA, but expands on this view by 

including contextual conditions for successful entrepreneurial opportunity exploitation, i.e., the 

moment when ideas and beliefs that entrepreneurs developed previously, materialize and are 

put into practice (McMullen and Shepherd, 2006). Chapter 4 builds on the insights gained in 

Chapters 2 and 3 by focussing on a specific strategy deployed (i.e., framing) that is used by 

public and private entrepreneurs to shape the conditions for successful opportunity exploitation.  

Chapter 3  aims to measure the conditions for successful opportunity exploitation at one point 

in time. To enable a more dynamic view, which better fits the dynamic process of opportunity 

exploitation (Short et al., 2010), Chapter 4 adopts a dynamic perspective on the conditions by 

conducting an in-depth and longitudinal case study. The focus is thereby on one specific 

entrepreneurial strategy as identified in Chapter 2, i.e., framing, and a framing approach is used 

 
 

reflects the dynamic development of opportunities in EbA through the interacting strategies of 

entrepreneurs. 

 

1.2.5 Opportunity exploitation  

Following Schumpeter’s (1934) distinction between invention and innovation, invention 

constitutes the creation of an opportunity and innovation its exploitation. Some scholars have 

argued that opportunity exploitation begins when the entrepreneur mobilises resources to set up 

a new business (Alvarez and Busenitz, 2001; Nieto and González-Álvarez, 2014). However, 

opportunity exploitation can also take place within existing firms or through market 

mechanisms (Fuentes Fuentes et al., 2010; Shane and Eckhardt, 2005). Opportunity exploitation 

then comprises any gathering and recombining of resources to pursue an opportunity, as 

opposed to the more mental activity of opportunity discovery (Shane, 2003). In this thesis, I 

therefore conceptualize entrepreneurial opportunity exploitation in EbA as: 

 

Gathering and (re)combining resources to create new ecosystem services, markets for these 

services and actor constellations that maintain ecosystems and their services, either through 

new or established firms and organizations. 

 

Chapters 3 and 4 address  opportunity exploitation. Chapter 3 focuses on characteristics of 

actors when looking to the motivations of entrepreneurs in EbA, but expands on this view by 

including contextual conditions for successful entrepreneurial opportunity exploitation, i.e., the 

moment when ideas and beliefs that entrepreneurs developed previously, materialize and are 

put into practice (McMullen and Shepherd, 2006). Chapter 4 builds on the insights gained in 

Chapters 2 and 3 by focussing on a specific strategy deployed (i.e., framing) that is used by 

public and private entrepreneurs to shape the conditions for successful opportunity exploitation.  

Chapter 3  aims to measure the conditions for successful opportunity exploitation at one point 

in time. To enable a more dynamic view, which better fits the dynamic process of opportunity 

exploitation (Short et al., 2010), Chapter 4 adopts a dynamic perspective on the conditions by 

conducting an in-depth and longitudinal case study. The focus is thereby on one specific 

entrepreneurial strategy as identified in Chapter 2, i.e., framing, and a framing approach is used 

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 



Chapter 1

24

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

 
 

2008). However, there is a need for a more systematic comparison to contribute to the ‘science 

of adaptation’, i.e., fundamental inquiry and concept development around adaptation (Swart et 

al., 2014a). My ambition for this study is to identify the conditions for successful 

entrepreneurial opportunity exploitation by systematically comparing 18 EbA cases using 

Qualitative Comparative Analysis. This study further elaborates the conceptual model on 

entrepreneurial opportunities by inductively deriving causal components of the opportunity 

exploitation phase.  

 

Question 3: How do public and private actors negotiate the conditions for entrepreneurship 

during an ecosystem-based adaptation project? (Chapter 4) 

Chapter 3 analyses the conditions necessary for successful opportunity exploitation at one point 

in time. While this provides insights which conditions are more or less important at a specific 

moment of the opportunity exploitation process, in reality, conditions change continuously. 

Therefore, I adopt a longitudinal perspective under the third research question which broadens 

the conceptual model of opportunity development. The dynamic development of the conditions 

for successful entrepreneurship is reconstructed by analysing how entrepreneurs involved in an 

EbA project frame these conditions over a period of two years. Hence, this study provides an 

in-depth, longitudinal analysis of the frames held by public and private entrepreneurs in an EbA 

project in the Netherlands. The ambition of this study is to provide lessons for adaptation policy 

and practice dealing with similar challenges.   

 

The fourth research question addressed in this thesis emerged during the research process and 

has a methodological character. While conducting the Qualitative Comparative Analysis under 

research question 2, I found little guidance and empirical material on transformation of 

qualitative into quantitative data for QCA, which constituted an important part of the analysis. 

A literature review combined with consultation of various QCA-experts confirmed that to date, 

this has indeed received little attention in methodological discussions about QCA (for more 

information about the review and expert consultation see Appendix G). Despite some early 

attempts by scholars to explore QCA in a climate change adaptation context (e.g. Pahl-Wostl 

and Knieper, 2014), it is also a relatively new method in adaptation science. However, QCA 

can potentially support adaptation scholars in answering questions such as ‘what are the 

General introduction

25

1

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

 
 

2008). However, there is a need for a more systematic comparison to contribute to the ‘science 

of adaptation’, i.e., fundamental inquiry and concept development around adaptation (Swart et 

al., 2014a). My ambition for this study is to identify the conditions for successful 

entrepreneurial opportunity exploitation by systematically comparing 18 EbA cases using 

Qualitative Comparative Analysis. This study further elaborates the conceptual model on 

entrepreneurial opportunities by inductively deriving causal components of the opportunity 

exploitation phase.  

 

Question 3: How do public and private actors negotiate the conditions for entrepreneurship 

during an ecosystem-based adaptation project? (Chapter 4) 

Chapter 3 analyses the conditions necessary for successful opportunity exploitation at one point 

in time. While this provides insights which conditions are more or less important at a specific 

moment of the opportunity exploitation process, in reality, conditions change continuously. 

Therefore, I adopt a longitudinal perspective under the third research question which broadens 

the conceptual model of opportunity development. The dynamic development of the conditions 

for successful entrepreneurship is reconstructed by analysing how entrepreneurs involved in an 

EbA project frame these conditions over a period of two years. Hence, this study provides an 

in-depth, longitudinal analysis of the frames held by public and private entrepreneurs in an EbA 

project in the Netherlands. The ambition of this study is to provide lessons for adaptation policy 

and practice dealing with similar challenges.   

 

The fourth research question addressed in this thesis emerged during the research process and 

has a methodological character. While conducting the Qualitative Comparative Analysis under 

research question 2, I found little guidance and empirical material on transformation of 

qualitative into quantitative data for QCA, which constituted an important part of the analysis. 

A literature review combined with consultation of various QCA-experts confirmed that to date, 

this has indeed received little attention in methodological discussions about QCA (for more 

information about the review and expert consultation see Appendix G). Despite some early 

attempts by scholars to explore QCA in a climate change adaptation context (e.g. Pahl-Wostl 

and Knieper, 2014), it is also a relatively new method in adaptation science. However, QCA 

can potentially support adaptation scholars in answering questions such as ‘what are the 

Chapter 1

24

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

 
 

2008). However, there is a need for a more systematic comparison to contribute to the ‘science 

of adaptation’, i.e., fundamental inquiry and concept development around adaptation (Swart et 

al., 2014a). My ambition for this study is to identify the conditions for successful 

entrepreneurial opportunity exploitation by systematically comparing 18 EbA cases using 

Qualitative Comparative Analysis. This study further elaborates the conceptual model on 

entrepreneurial opportunities by inductively deriving causal components of the opportunity 

exploitation phase.  

 

Question 3: How do public and private actors negotiate the conditions for entrepreneurship 

during an ecosystem-based adaptation project? (Chapter 4) 

Chapter 3 analyses the conditions necessary for successful opportunity exploitation at one point 

in time. While this provides insights which conditions are more or less important at a specific 

moment of the opportunity exploitation process, in reality, conditions change continuously. 

Therefore, I adopt a longitudinal perspective under the third research question which broadens 

the conceptual model of opportunity development. The dynamic development of the conditions 

for successful entrepreneurship is reconstructed by analysing how entrepreneurs involved in an 

EbA project frame these conditions over a period of two years. Hence, this study provides an 

in-depth, longitudinal analysis of the frames held by public and private entrepreneurs in an EbA 

project in the Netherlands. The ambition of this study is to provide lessons for adaptation policy 

and practice dealing with similar challenges.   

 

The fourth research question addressed in this thesis emerged during the research process and 

has a methodological character. While conducting the Qualitative Comparative Analysis under 

research question 2, I found little guidance and empirical material on transformation of 

qualitative into quantitative data for QCA, which constituted an important part of the analysis. 

A literature review combined with consultation of various QCA-experts confirmed that to date, 

this has indeed received little attention in methodological discussions about QCA (for more 

information about the review and expert consultation see Appendix G). Despite some early 

attempts by scholars to explore QCA in a climate change adaptation context (e.g. Pahl-Wostl 

and Knieper, 2014), it is also a relatively new method in adaptation science. However, QCA 

can potentially support adaptation scholars in answering questions such as ‘what are the 

General introduction

25

1

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

 
 

2008). However, there is a need for a more systematic comparison to contribute to the ‘science 

of adaptation’, i.e., fundamental inquiry and concept development around adaptation (Swart et 

al., 2014a). My ambition for this study is to identify the conditions for successful 

entrepreneurial opportunity exploitation by systematically comparing 18 EbA cases using 

Qualitative Comparative Analysis. This study further elaborates the conceptual model on 

entrepreneurial opportunities by inductively deriving causal components of the opportunity 

exploitation phase.  

 

Question 3: How do public and private actors negotiate the conditions for entrepreneurship 

during an ecosystem-based adaptation project? (Chapter 4) 

Chapter 3 analyses the conditions necessary for successful opportunity exploitation at one point 

in time. While this provides insights which conditions are more or less important at a specific 

moment of the opportunity exploitation process, in reality, conditions change continuously. 

Therefore, I adopt a longitudinal perspective under the third research question which broadens 

the conceptual model of opportunity development. The dynamic development of the conditions 

for successful entrepreneurship is reconstructed by analysing how entrepreneurs involved in an 

EbA project frame these conditions over a period of two years. Hence, this study provides an 

in-depth, longitudinal analysis of the frames held by public and private entrepreneurs in an EbA 

project in the Netherlands. The ambition of this study is to provide lessons for adaptation policy 

and practice dealing with similar challenges.   

 

The fourth research question addressed in this thesis emerged during the research process and 

has a methodological character. While conducting the Qualitative Comparative Analysis under 

research question 2, I found little guidance and empirical material on transformation of 

qualitative into quantitative data for QCA, which constituted an important part of the analysis. 

A literature review combined with consultation of various QCA-experts confirmed that to date, 

this has indeed received little attention in methodological discussions about QCA (for more 

information about the review and expert consultation see Appendix G). Despite some early 

attempts by scholars to explore QCA in a climate change adaptation context (e.g. Pahl-Wostl 

and Knieper, 2014), it is also a relatively new method in adaptation science. However, QCA 

can potentially support adaptation scholars in answering questions such as ‘what are the 



Chapter 1

24

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

 
 

2008). However, there is a need for a more systematic comparison to contribute to the ‘science 

of adaptation’, i.e., fundamental inquiry and concept development around adaptation (Swart et 

al., 2014a). My ambition for this study is to identify the conditions for successful 

entrepreneurial opportunity exploitation by systematically comparing 18 EbA cases using 

Qualitative Comparative Analysis. This study further elaborates the conceptual model on 

entrepreneurial opportunities by inductively deriving causal components of the opportunity 

exploitation phase.  

 

Question 3: How do public and private actors negotiate the conditions for entrepreneurship 

during an ecosystem-based adaptation project? (Chapter 4) 

Chapter 3 analyses the conditions necessary for successful opportunity exploitation at one point 

in time. While this provides insights which conditions are more or less important at a specific 

moment of the opportunity exploitation process, in reality, conditions change continuously. 

Therefore, I adopt a longitudinal perspective under the third research question which broadens 

the conceptual model of opportunity development. The dynamic development of the conditions 

for successful entrepreneurship is reconstructed by analysing how entrepreneurs involved in an 

EbA project frame these conditions over a period of two years. Hence, this study provides an 

in-depth, longitudinal analysis of the frames held by public and private entrepreneurs in an EbA 

project in the Netherlands. The ambition of this study is to provide lessons for adaptation policy 

and practice dealing with similar challenges.   

 

The fourth research question addressed in this thesis emerged during the research process and 

has a methodological character. While conducting the Qualitative Comparative Analysis under 

research question 2, I found little guidance and empirical material on transformation of 

qualitative into quantitative data for QCA, which constituted an important part of the analysis. 

A literature review combined with consultation of various QCA-experts confirmed that to date, 

this has indeed received little attention in methodological discussions about QCA (for more 

information about the review and expert consultation see Appendix G). Despite some early 

attempts by scholars to explore QCA in a climate change adaptation context (e.g. Pahl-Wostl 

and Knieper, 2014), it is also a relatively new method in adaptation science. However, QCA 

can potentially support adaptation scholars in answering questions such as ‘what are the 

General introduction

25

1

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

 
 

2008). However, there is a need for a more systematic comparison to contribute to the ‘science 

of adaptation’, i.e., fundamental inquiry and concept development around adaptation (Swart et 

al., 2014a). My ambition for this study is to identify the conditions for successful 

entrepreneurial opportunity exploitation by systematically comparing 18 EbA cases using 

Qualitative Comparative Analysis. This study further elaborates the conceptual model on 

entrepreneurial opportunities by inductively deriving causal components of the opportunity 

exploitation phase.  

 

Question 3: How do public and private actors negotiate the conditions for entrepreneurship 

during an ecosystem-based adaptation project? (Chapter 4) 

Chapter 3 analyses the conditions necessary for successful opportunity exploitation at one point 

in time. While this provides insights which conditions are more or less important at a specific 

moment of the opportunity exploitation process, in reality, conditions change continuously. 

Therefore, I adopt a longitudinal perspective under the third research question which broadens 

the conceptual model of opportunity development. The dynamic development of the conditions 

for successful entrepreneurship is reconstructed by analysing how entrepreneurs involved in an 

EbA project frame these conditions over a period of two years. Hence, this study provides an 

in-depth, longitudinal analysis of the frames held by public and private entrepreneurs in an EbA 

project in the Netherlands. The ambition of this study is to provide lessons for adaptation policy 

and practice dealing with similar challenges.   

 

The fourth research question addressed in this thesis emerged during the research process and 

has a methodological character. While conducting the Qualitative Comparative Analysis under 

research question 2, I found little guidance and empirical material on transformation of 

qualitative into quantitative data for QCA, which constituted an important part of the analysis. 

A literature review combined with consultation of various QCA-experts confirmed that to date, 

this has indeed received little attention in methodological discussions about QCA (for more 

information about the review and expert consultation see Appendix G). Despite some early 

attempts by scholars to explore QCA in a climate change adaptation context (e.g. Pahl-Wostl 

and Knieper, 2014), it is also a relatively new method in adaptation science. However, QCA 

can potentially support adaptation scholars in answering questions such as ‘what are the 

Chapter 1

24

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

 
 

2008). However, there is a need for a more systematic comparison to contribute to the ‘science 

of adaptation’, i.e., fundamental inquiry and concept development around adaptation (Swart et 

al., 2014a). My ambition for this study is to identify the conditions for successful 

entrepreneurial opportunity exploitation by systematically comparing 18 EbA cases using 

Qualitative Comparative Analysis. This study further elaborates the conceptual model on 

entrepreneurial opportunities by inductively deriving causal components of the opportunity 

exploitation phase.  

 

Question 3: How do public and private actors negotiate the conditions for entrepreneurship 

during an ecosystem-based adaptation project? (Chapter 4) 

Chapter 3 analyses the conditions necessary for successful opportunity exploitation at one point 

in time. While this provides insights which conditions are more or less important at a specific 

moment of the opportunity exploitation process, in reality, conditions change continuously. 

Therefore, I adopt a longitudinal perspective under the third research question which broadens 

the conceptual model of opportunity development. The dynamic development of the conditions 

for successful entrepreneurship is reconstructed by analysing how entrepreneurs involved in an 

EbA project frame these conditions over a period of two years. Hence, this study provides an 

in-depth, longitudinal analysis of the frames held by public and private entrepreneurs in an EbA 

project in the Netherlands. The ambition of this study is to provide lessons for adaptation policy 

and practice dealing with similar challenges.   

 

The fourth research question addressed in this thesis emerged during the research process and 

has a methodological character. While conducting the Qualitative Comparative Analysis under 

research question 2, I found little guidance and empirical material on transformation of 

qualitative into quantitative data for QCA, which constituted an important part of the analysis. 

A literature review combined with consultation of various QCA-experts confirmed that to date, 

this has indeed received little attention in methodological discussions about QCA (for more 

information about the review and expert consultation see Appendix G). Despite some early 

attempts by scholars to explore QCA in a climate change adaptation context (e.g. Pahl-Wostl 

and Knieper, 2014), it is also a relatively new method in adaptation science. However, QCA 

can potentially support adaptation scholars in answering questions such as ‘what are the 

General introduction

25

1

 
 

to analyse the ongoing negotiations in an EbA project and how they shape the conditions for 

entrepreneurial success.  

 

1.3 Research objective and questions  
The overall research objective of this thesis is: 

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice 

 

The following corresponding research questions have guided the thesis.  

 

Question 1: How do public and private entrepreneurs create opportunities in ecosystem-based 

adaptation? (Chapter 2) 

Various studies on entrepreneurship in the context of social-ecological systems provide a 

comprehensive overview of the different strategies that entrepreneurs deploy to transform 

governance systems for ecosystem management or to realize environmental policy change (e.g. 

Brouwer, 2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson 

et al., 2006). Based on an analysis of four EbA projects, the first part of this study builds upon 

these insights by focusing on the strategies of both public and private entrepreneurs who 

interactively create opportunities in EbA. This is the first step in elaborating the conceptual 

model of the opportunity development process in EbA. Furthermore, with this study I have an 

ambition to contribute to the science for adaptation, referring to practice-oriented research in 

support of adaptation-related decision-making (Swart et al., 2014a). In particular, it seeks to 

contribute to the multi-actor challenge in the governance of climate change adaptation, allowing 

a better understanding of the roles of public and private entrepreneurs. Such knowledge might 

then contribute to EbA-oriented policies.  

 

Question 2: What are the conditions for successful exploitation of entrepreneurial 

opportunities in ecosystem-based adaptation? (Chapter 3) 

To date, most adaptation research has examined a small number of in-depth cases to explore 

the causes of success or failure and to draw lessons for other contexts (Ford et al., 2010; Rudel, 

 
 

2008). However, there is a need for a more systematic comparison to contribute to the ‘science 

of adaptation’, i.e., fundamental inquiry and concept development around adaptation (Swart et 

al., 2014a). My ambition for this study is to identify the conditions for successful 

entrepreneurial opportunity exploitation by systematically comparing 18 EbA cases using 

Qualitative Comparative Analysis. This study further elaborates the conceptual model on 

entrepreneurial opportunities by inductively deriving causal components of the opportunity 

exploitation phase.  

 

Question 3: How do public and private actors negotiate the conditions for entrepreneurship 

during an ecosystem-based adaptation project? (Chapter 4) 

Chapter 3 analyses the conditions necessary for successful opportunity exploitation at one point 

in time. While this provides insights which conditions are more or less important at a specific 

moment of the opportunity exploitation process, in reality, conditions change continuously. 

Therefore, I adopt a longitudinal perspective under the third research question which broadens 

the conceptual model of opportunity development. The dynamic development of the conditions 

for successful entrepreneurship is reconstructed by analysing how entrepreneurs involved in an 

EbA project frame these conditions over a period of two years. Hence, this study provides an 

in-depth, longitudinal analysis of the frames held by public and private entrepreneurs in an EbA 

project in the Netherlands. The ambition of this study is to provide lessons for adaptation policy 

and practice dealing with similar challenges.   

 

The fourth research question addressed in this thesis emerged during the research process and 

has a methodological character. While conducting the Qualitative Comparative Analysis under 

research question 2, I found little guidance and empirical material on transformation of 

qualitative into quantitative data for QCA, which constituted an important part of the analysis. 

A literature review combined with consultation of various QCA-experts confirmed that to date, 

this has indeed received little attention in methodological discussions about QCA (for more 

information about the review and expert consultation see Appendix G). Despite some early 

attempts by scholars to explore QCA in a climate change adaptation context (e.g. Pahl-Wostl 

and Knieper, 2014), it is also a relatively new method in adaptation science. However, QCA 

can potentially support adaptation scholars in answering questions such as ‘what are the 



Chapter 1

26  
 

conditions that are necessary or sufficient in explaining why adaptation is or is not successful’ 

(Swart et al., 2014a: p. 6)? Since qualitative data can help to answer such questions, I decided 

to dedicate one chapter of this thesis to this issue. The following research question guided this 

step:      

 

Question 4: How to transform qualitative into quantitative data for Qualitative Comparative 

Analysis in specific, and mixed-methods research more generally? (Chapter 5) 

Behind this question are the objectives to explore how researchers currently use qualitative data 

in QCA in terms of data calibration, presentation and testing the sensitivity of their findings, 

and to contribute to the standards of good practice in QCA research. These objectives indicate 

the methodological ambition of this chapter, namely to provide QCA scholars and the wider 

mixed-methods research community with an overview and directions on how to go about with 

quantifying qualitative data in QCA. The directions provided potentially increase the 

transparency of QCA research using qualitative data and hence, replicability of these studies. 

 

1.4 Research approach 
While Chapters 2-5 each elaborate on the specific methods used, this section highlights the 

overall methodological design from three angles: the different types of case study research 

deployed in this thesis, the case selection procedure and the mixed methods approach.  

 

1.4.1 Case study research 

Case studies form the core of this thesis. I understand case studies not as a method in and of 

itself, but rather as a design frame that can incorporate multiple qualitative and quantitative 

methods. A case study is an in-depth exploration of the complexity and uniqueness of a 

particular project, policy, institution, program or system in a real-life context (Simons, 2009). 
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The Wieringermeer case was selected because of my involvement as a reflexive observer in the 

project for a period of two years, resulting in a large amount of data collected and thus a 

thorough understanding of the case. This enabled me to study the dynamic development of 

conditions for entrepreneurship in an EbA project. Analysing how the actors shaped the 

conditions led to the addition of a third (namely interactive) conceptual angle to this thesis.  

 

1.4.2 Case selection 

Qualitative research uses non-probability samples for selecting the population for study. Units 

are deliberately selected to reflect particular features of, or groups within, the sampled 

population. This makes them well suited to small-scale in-depth studies (Ritchie et al., 2003). 

This is the main reason to deploy a non-probability sampling strategy in this study. Moreover, 

non-probability sampling is better suited to explore a diversity of cases. In the context of QCA, 

this allows the examination of commonalities across the same outcome in cases more 

effectively (Tóth et al., 2017). The specific type of non-probability sampling used in this thesis 

is purposive sampling. Here, the sample units are chosen because they have particular features 

in common (e.g. presence of a business model and presence of entrepreneurial opportunities) 

which enable detailed exploration of the central theme. It also allows for examination of the 

unique experiences of individuals while guaranteeing coverage of all groups and diversity 

within the sample of cases (Ritchie et al., 2003). A detailed description of the purposive 

sampling design and an overview of the selected cases in this thesis can be found in Appendix 

A.  

In this research, cases were selected from the Netherlands and the UK for the following reasons. 

First, similarities of the countries in terms of adaptation challenges, given their vulnerability to 

sea level rise, river and coastal flooding and northward movement of species (EEA, 2013); 

second, both countries’ reputation for high levels of adaptive capacity, for being forerunners in 

adaptation policy and for implementation of adaptation measures (OECD, 2008). Third, as 

members of the European Union both countries are subject to the same international regulatory 

environment, including the EU strategy on adaptation to climate change (EC, 2013). Fourth, 

they share a similar entrepreneurship culture and a political economy that promotes enterprise, 

providing a setting where companies can grow, not being fettered by state interference and 

where new small enterprises get support (Dimov, 2007; Kirby, 2003). Finally, because of 

 
 

practical reasons in terms of data accessibility, the opportunity to visit the EbA projects in 

person and the absence of language barriers were important practical considerations. Next to 

these similarities, differences exist between the two countries in how they govern adaptation. 

For example, while the UK developed new procedural instruments (e.g. policy evaluations) for 

adaptation to climate change, in the Netherlands adaptation is mostly fitted within existing 

procedural decision structures (Biesbroek, 2014). Differences exist also more specifically in the 

way flood risk management is governed. Whereas in the Netherlands the government is fully 

responsible, in the UK the responsibilities are shared between the state, insurance companies 

and individuals and communities inhabiting flood plains (Wiering et al., 2015). Section 6.4 

reflects upon the implications of these differences on the research findings.     

 

1.4.3 Mixed methods approach 

The unique strength of case studies is their ability to deal with a full variety of evidence, e.g. 

documents, artefacts, interviews and observations (Yin, 2003). Within the case studies, I apply 

both qualitative and quantitative methods for data collection and analysis, and thus adopt a 

mixed-methods research approach. Mixed methods research can be defined as ‘research in 

which the investigator collects and analyses data, integrates the findings, and draws inferences 

using both qualitative and quantitative approaches or methods in a single study or a program of 

inquiry’ (Tashakkori and Creswell, 2017: p. 4). Primarily, in this research, qualitative data is 

obtained in the form of semi-structured interviews, project documents and observations made 

during project meetings and field visits. The quantitative approach relies on the calibration 

process, or quantitization, as part of the QCA, i.e., ‘the numerical translation, transformation or 

conversion of qualitative data’ (Sandelowski et al., 2009: p. 208).  

 

1.5 Thesis outline 
The main objective and research questions of this thesis are addressed in four scientific 

chapters. Each chapter addresses a research question. Figure 1.1 gives a schematic overview of 

the chapters included in this thesis. Following a general introduction in Chapter 1, Chapter 2 

elaborates the  conceptual model of entrepreneurship in EbA by presenting the sequential and 

dynamic deployment of strategies by entrepreneurs to create opportunities in EbA. Chapter 3 

further develops the conceptual model by exploring the next phase of the opportunity 
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providing a setting where companies can grow, not being fettered by state interference and 
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practical reasons in terms of data accessibility, the opportunity to visit the EbA projects in 

person and the absence of language barriers were important practical considerations. Next to 

these similarities, differences exist between the two countries in how they govern adaptation. 

For example, while the UK developed new procedural instruments (e.g. policy evaluations) for 

adaptation to climate change, in the Netherlands adaptation is mostly fitted within existing 

procedural decision structures (Biesbroek, 2014). Differences exist also more specifically in the 

way flood risk management is governed. Whereas in the Netherlands the government is fully 

responsible, in the UK the responsibilities are shared between the state, insurance companies 

and individuals and communities inhabiting flood plains (Wiering et al., 2015). Section 6.4 

reflects upon the implications of these differences on the research findings.     
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The unique strength of case studies is their ability to deal with a full variety of evidence, e.g. 
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both qualitative and quantitative methods for data collection and analysis, and thus adopt a 

mixed-methods research approach. Mixed methods research can be defined as ‘research in 

which the investigator collects and analyses data, integrates the findings, and draws inferences 
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inquiry’ (Tashakkori and Creswell, 2017: p. 4). Primarily, in this research, qualitative data is 

obtained in the form of semi-structured interviews, project documents and observations made 

during project meetings and field visits. The quantitative approach relies on the calibration 

process, or quantitization, as part of the QCA, i.e., ‘the numerical translation, transformation or 

conversion of qualitative data’ (Sandelowski et al., 2009: p. 208).  

 

1.5 Thesis outline 
The main objective and research questions of this thesis are addressed in four scientific 

chapters. Each chapter addresses a research question. Figure 1.1 gives a schematic overview of 

the chapters included in this thesis. Following a general introduction in Chapter 1, Chapter 2 

elaborates the  conceptual model of entrepreneurship in EbA by presenting the sequential and 

dynamic deployment of strategies by entrepreneurs to create opportunities in EbA. Chapter 3 

further develops the conceptual model by exploring the next phase of the opportunity 
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development process: exploitation. Here, the actor level of analysis from Chapter 2 is 

complemented with contextual factors. Chapter 3 explores the conditions that are conducive to 

successful entrepreneurship based on a systematic analysis of 18 EbA cases in the Netherlands 

and the UK. While enabling policies and availability of funding were expected to be important 

conditions, the findings show that, surprisingly, altruism was of less importance.  Chapter 4 

builds on the results from Chapters 2 and 3. The interactional view adopted there shows how 

entrepreneurs frame the conditions for entrepreneurship throughout time in an EbA case in the 

Netherlands. The most challenging issue here appears to be the alignment of different spatial 

and temporal scale frames of public and private entrepreneurs. Based on the experience in 

Chapter 3 that there is limited information and guidance available for researchers who want to 

use qualitative data in QCA, Chapter 5 defines good practices related to data calibration, 

presentation and sensitivity testing which are interesting for scholars involved in mixed-

methods research. Finally, Chapter 6 synthesizes the results of all previous chapters, provides 

additional reflections on the contribution of entrepreneurship to ecosystem-based adaptation, 

reflects on the study’s main concepts and methodology  and suggests directions for future 

research.  
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development process: exploitation. Here, the actor level of analysis from Chapter 2 is 

complemented with contextual factors. Chapter 3 explores the conditions that are conducive to 

successful entrepreneurship based on a systematic analysis of 18 EbA cases in the Netherlands 

and the UK. While enabling policies and availability of funding were expected to be important 

conditions, the findings show that, surprisingly, altruism was of less importance.  Chapter 4 

builds on the results from Chapters 2 and 3. The interactional view adopted there shows how 

entrepreneurs frame the conditions for entrepreneurship throughout time in an EbA case in the 

Netherlands. The most challenging issue here appears to be the alignment of different spatial 

and temporal scale frames of public and private entrepreneurs. Based on the experience in 

Chapter 3 that there is limited information and guidance available for researchers who want to 

use qualitative data in QCA, Chapter 5 defines good practices related to data calibration, 

presentation and sensitivity testing which are interesting for scholars involved in mixed-

methods research. Finally, Chapter 6 synthesizes the results of all previous chapters, provides 

additional reflections on the contribution of entrepreneurship to ecosystem-based adaptation, 

reflects on the study’s main concepts and methodology  and suggests directions for future 

research.  
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development process: exploitation. Here, the actor level of analysis from Chapter 2 is 

complemented with contextual factors. Chapter 3 explores the conditions that are conducive to 

successful entrepreneurship based on a systematic analysis of 18 EbA cases in the Netherlands 

and the UK. While enabling policies and availability of funding were expected to be important 

conditions, the findings show that, surprisingly, altruism was of less importance.  Chapter 4 

builds on the results from Chapters 2 and 3. The interactional view adopted there shows how 

entrepreneurs frame the conditions for entrepreneurship throughout time in an EbA case in the 

Netherlands. The most challenging issue here appears to be the alignment of different spatial 

and temporal scale frames of public and private entrepreneurs. Based on the experience in 

Chapter 3 that there is limited information and guidance available for researchers who want to 

use qualitative data in QCA, Chapter 5 defines good practices related to data calibration, 

presentation and sensitivity testing which are interesting for scholars involved in mixed-

methods research. Finally, Chapter 6 synthesizes the results of all previous chapters, provides 

additional reflections on the contribution of entrepreneurship to ecosystem-based adaptation, 

reflects on the study’s main concepts and methodology  and suggests directions for future 

research.  

General introduction

31

1

 
 

development process: exploitation. Here, the actor level of analysis from Chapter 2 is 

complemented with contextual factors. Chapter 3 explores the conditions that are conducive to 

successful entrepreneurship based on a systematic analysis of 18 EbA cases in the Netherlands 

and the UK. While enabling policies and availability of funding were expected to be important 

conditions, the findings show that, surprisingly, altruism was of less importance.  Chapter 4 

builds on the results from Chapters 2 and 3. The interactional view adopted there shows how 

entrepreneurs frame the conditions for entrepreneurship throughout time in an EbA case in the 

Netherlands. The most challenging issue here appears to be the alignment of different spatial 

and temporal scale frames of public and private entrepreneurs. Based on the experience in 

Chapter 3 that there is limited information and guidance available for researchers who want to 

use qualitative data in QCA, Chapter 5 defines good practices related to data calibration, 

presentation and sensitivity testing which are interesting for scholars involved in mixed-

methods research. Finally, Chapter 6 synthesizes the results of all previous chapters, provides 

additional reflections on the contribution of entrepreneurship to ecosystem-based adaptation, 

reflects on the study’s main concepts and methodology  and suggests directions for future 

research.  

  
   

 

C
ha

pt
er

 5
 

Pe
rs
pe
ct
iv
e:

 
M

et
ho

do
lo

gi
ca

l 
To
pi
c:

 
Tr

an
sf

or
m

in
g 

qu
al

ita
tiv

e 
in

to
 q

ua
nt

ita
tiv

e 
da

ta
 fo

r Q
ua

lit
at

iv
e 

C
om

pa
ra

tiv
e 

A
na

ly
si

s 
M
et
ho
d:

  
Li

te
ra

tu
re

 re
vi

ew
 o

f 2
9 

st
ud

ie
s 

C
ha

pt
er

 1
 

 G
en

er
al

 in
tro

du
ct

io
n 

on
 e

nt
re

pr
en

eu
rs

hi
p 

in
 e

co
sy

st
em

-b
as

ed
 a

da
pt

at
io

n 
to

 c
lim

at
e 

ch
an

ge
 

C
ha

pt
er

 3
  

Pe
rs
pe
ct
iv
e:

 
A

ct
or

 a
nd

 C
on

te
xt

ua
l f

ac
to

rs
 

To
pi
c:

  
En

tre
pr

en
eu

ria
l o

pp
or

tu
ni

ty
 e

xp
lo

ita
tio

n 
in

 E
bA

 
M
et
ho
d:

  
Q

ua
lit

at
iv

e 
C

om
pa

ra
tiv

e 
A

na
ly

si
s (

n=
18

) 

C
ha

pt
er

 4
  

Pe
rs
pe
ct
iv
e:

  
In

te
ra

ct
io

na
l 

To
pi
c:

 
Fr

am
in

g 
co

nd
iti

on
s f

or
 e

nt
re

pr
en

eu
rs

hi
p 

in
 E

bA
 

M
et
ho
d:

 
Si

ng
le

, w
ith

in
-c

as
e 

an
al

ys
is

 

C
ha

pt
er

 2
  

Pe
rs
pe
ct
iv
e:

  
A

ct
or

 
To
pi
c:

 
En

tre
pr

en
eu

ria
l s

tra
te

gi
es

 in
 E

bA
 

M
et
ho
d:

 
M

ul
tip

le
 (n

=4
) b

et
w

ee
n-

ca
se

 a
na

ly
si

s 
 

C
ha

pt
er

 6
 

Sy
nt

he
si

s o
f m

ai
n 

fin
di

ng
s, 

di
sc

us
si

on
 a

nd
 re

co
m

m
en

da
tio

ns
 

Fi
g 

1.
1.

 O
ve

rv
ie

w
 o

f t
he

 v
ar

io
us

 c
ha

pt
er

s, 
co

nc
ep

tu
al

 p
er

sp
ec

tiv
es

 ta
ke

n 
an

d 
m

et
ho

ds
 d

ep
lo

ye
d 

Chapter 1

30  
 

development process: exploitation. Here, the actor level of analysis from Chapter 2 is 

complemented with contextual factors. Chapter 3 explores the conditions that are conducive to 

successful entrepreneurship based on a systematic analysis of 18 EbA cases in the Netherlands 

and the UK. While enabling policies and availability of funding were expected to be important 

conditions, the findings show that, surprisingly, altruism was of less importance.  Chapter 4 

builds on the results from Chapters 2 and 3. The interactional view adopted there shows how 

entrepreneurs frame the conditions for entrepreneurship throughout time in an EbA case in the 

Netherlands. The most challenging issue here appears to be the alignment of different spatial 

and temporal scale frames of public and private entrepreneurs. Based on the experience in 

Chapter 3 that there is limited information and guidance available for researchers who want to 

use qualitative data in QCA, Chapter 5 defines good practices related to data calibration, 

presentation and sensitivity testing which are interesting for scholars involved in mixed-

methods research. Finally, Chapter 6 synthesizes the results of all previous chapters, provides 

additional reflections on the contribution of entrepreneurship to ecosystem-based adaptation, 

reflects on the study’s main concepts and methodology  and suggests directions for future 

research.  
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Creating entrepreneurial opportunities in climate 

change adaptation: lessons from four ecosystem-

based adaptation projects 

 
Abstract 

Determining the roles of public and private actors in the planning and implementation of adaptation 

practices is one of the challenges in the governance of climate change adaptation. Entrepreneurs, with 

their ability to create novel solutions and innovative business models, are increasingly considered 

important to address climate change and biodiversity-related issues. Despite the acknowledgement of 

the important role for entrepreneurs, there is little knowledge about the ways in which entrepreneurs act 

in climate change adaptation. This paper analyses the strategies deployed by entrepreneurs from 

government, business and civil society to collaboratively create opportunities that enable maintaining 

and creation of ecosystem services for adaptation. Our comparison of four ecosystem-based adaptation 

projects in the UK and the Netherlands shows that the opportunity creation process is dynamic, with 

both individual and collective strategies used throughout the planning and implementation process and 

where strategies are both sequentially and simultaneously deployed. We find that EbA projects involve 

unusual coalitions of entrepreneurs where the same set of strategies can result in mutual opportunities. 

Further, our cases illustrate the shifting roles and responsibilities of public and private actors in climate 

change adaptation practice.  
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change adaptation: lessons from four ecosystem-based adaptation projects. Journal of Environmental 
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2.1 Introduction 
The term ecosystem-based adaptation (EbA) is generally used for measures where ecosystem 

services are used to support efforts to adapt to climate change. An example is redesigning flood 

plains to provide water storage and flood regulation (CBD, 2009). There is growing body of 

scientific research on EbA, including its multiple benefits (Munang et al., 2013b), its 

effectiveness (Doswald et al., 2014), and the differences between the costs and benefits of EbA 

and of hard-engineering options (Jones et al., 2012). Empirical studies have been conducted on 

EbA at the local level (e.g., Roberts et al., 2012; Wamsler, 2015) and projects and programmes 

have been initiated to test some of the EbA principles in practice (e.g., Doswald and Osti, 2011; 

Naumann et al., 2011).  

In recent years, several policy initiatives have been initiated in Europe to stimulate 

implementation of EbA, for example through the EU strategy on adaptation to climate change 

where specific attention is given to the inclusion of civil society, private business and 

conservation practitioners (EC, 2013). Furthermore, the EU formulated a research and 

innovation policy agenda for nature-based solutions, a concept which is closely related to EbA 

(EC, 2015). Here too the involvement of society, policy and business is emphasized, reflecting 

the shift ‘from government to governance’, the emergence of private steering mechanisms and 

governance in and by partnerships (Rosenau and Czempiel, 1992). 

The emerging climate change scholarship increasingly refers to the importance of entrepreneurs 

for several reasons. First, there are still many uncertainties about the effects of climate change 

on ecosystems’ ability to continue to provide their services into the future and over the adverse 

and beneficial effects of EbA itself (Adger et al., 2005; Jones et al., 2012). Risk-taking, 

innovative entrepreneurs who generate flexible adaptation strategies are therefore needed 

(Mees et al., 2012). Second, not-for-profit and non-governmental organizations, which are often 

involved in EbA, are increasingly under pressure to identify new opportunities for self-

financing through the development of innovative business models and entrepreneurial strategies 

(Zahra et al., 2009). Third, entrepreneurs can contribute to preservation of ecosystems, 

biodiversity conservation and climate change adaptation and mitigation through the creation of 

technologies and business models (Cohen and Winn, 2007; Dean and McMullen, 2007). 

Finally, empirical research shows that entrepreneurs give a powerful impetus to adaptation 

 
 

projects through innovative solutions and generating extra energy and momentum (Mees et al., 

2012; Swart et al., 2014b).  

The current literature from which lessons can be learned about entrepreneurship in EbA mainly 

focuses on a specific type of entrepreneurs: policy entrepreneurs, i.e., actors that desire and 

promote significant policy change (Mintrom and Norman, 2009). Brouwer (2013), for example, 

looked at the strategies of policy entrepreneurs in water management, while Meijerink and 

Huitema (2010) analysed the role of policy entrepreneurs in realizing water policy transitions. 

Relatively little research is conducted to entrepreneurs coming from the business domain. One 

explanation why these are under-explored, is that EbA mostly involves ecosystem services that 

can be denoted as public goods, i.e., goods that are non-excludable and multiple users can 

simultaneously use, for example storm protection, flood regulation and pollination (Costanza 

et al., 2017). Public goods are supposed to be less interesting for business entrepreneurs to 

invest in. One of the few studies that address private actor involvement in adaptation is the 

research by Tompkins and Eakin (2012) who explore the characteristics of ‘privately provided 

adaptation public goods’ and argue that this form of adaptation provision is increasingly 

recognised in climate change adaptation. Also, most studies on entrepreneurship in 

environmental sciences provide lists of strategies deployed without taking into account their 

development and interactions through time (e.g. Evans et al., 2015), particularly in the context 

of climate change adaptation (Swart et al., 2014b).  

The question this paper aims to answer is: How do public and private entrepreneurs create 

opportunities in ecosystem-based adaptation? We operationalize the ‘how’ by looking at the 

strategies that entrepreneurs deploy. In doing so, this paper contributes to the governance of 

adaptation literature by (1) analysing EbA initiatives at the project level as opposed to the policy 

level; (2) exploring how opportunities for entrepreneurs develop, i.e., are created, through the 

strategies of entrepreneurs; (3) analysing four EbA projects where entrepreneurs from 

government, business and civil society are involved and (4) identifying patterns in terms of 

sequence and combinations of strategies deployed across the four projects.  

This paper is structured as follows. First, we present our conceptual framework where we 

introduce our understanding of public and private entrepreneurs and creation of opportunities 

through entrepreneurial strategies. Then we present the methods. The results section presents 

our comparison of four ecosystem-based adaptation projects in the Netherlands and the UK, 
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In recent years, several policy initiatives have been initiated in Europe to stimulate 

implementation of EbA, for example through the EU strategy on adaptation to climate change 

where specific attention is given to the inclusion of civil society, private business and 

conservation practitioners (EC, 2013). Furthermore, the EU formulated a research and 

innovation policy agenda for nature-based solutions, a concept which is closely related to EbA 

(EC, 2015). Here too the involvement of society, policy and business is emphasized, reflecting 

the shift ‘from government to governance’, the emergence of private steering mechanisms and 

governance in and by partnerships (Rosenau and Czempiel, 1992). 

The emerging climate change scholarship increasingly refers to the importance of entrepreneurs 

for several reasons. First, there are still many uncertainties about the effects of climate change 

on ecosystems’ ability to continue to provide their services into the future and over the adverse 

and beneficial effects of EbA itself (Adger et al., 2005; Jones et al., 2012). Risk-taking, 

innovative entrepreneurs who generate flexible adaptation strategies are therefore needed 

(Mees et al., 2012). Second, not-for-profit and non-governmental organizations, which are often 

involved in EbA, are increasingly under pressure to identify new opportunities for self-

financing through the development of innovative business models and entrepreneurial strategies 

(Zahra et al., 2009). Third, entrepreneurs can contribute to preservation of ecosystems, 

biodiversity conservation and climate change adaptation and mitigation through the creation of 

technologies and business models (Cohen and Winn, 2007; Dean and McMullen, 2007). 

Finally, empirical research shows that entrepreneurs give a powerful impetus to adaptation 

 
 

projects through innovative solutions and generating extra energy and momentum (Mees et al., 

2012; Swart et al., 2014b).  

The current literature from which lessons can be learned about entrepreneurship in EbA mainly 

focuses on a specific type of entrepreneurs: policy entrepreneurs, i.e., actors that desire and 

promote significant policy change (Mintrom and Norman, 2009). Brouwer (2013), for example, 

looked at the strategies of policy entrepreneurs in water management, while Meijerink and 

Huitema (2010) analysed the role of policy entrepreneurs in realizing water policy transitions. 

Relatively little research is conducted to entrepreneurs coming from the business domain. One 

explanation why these are under-explored, is that EbA mostly involves ecosystem services that 

can be denoted as public goods, i.e., goods that are non-excludable and multiple users can 

simultaneously use, for example storm protection, flood regulation and pollination (Costanza 

et al., 2017). Public goods are supposed to be less interesting for business entrepreneurs to 

invest in. One of the few studies that address private actor involvement in adaptation is the 

research by Tompkins and Eakin (2012) who explore the characteristics of ‘privately provided 

adaptation public goods’ and argue that this form of adaptation provision is increasingly 

recognised in climate change adaptation. Also, most studies on entrepreneurship in 

environmental sciences provide lists of strategies deployed without taking into account their 

development and interactions through time (e.g. Evans et al., 2015), particularly in the context 

of climate change adaptation (Swart et al., 2014b).  

The question this paper aims to answer is: How do public and private entrepreneurs create 

opportunities in ecosystem-based adaptation? We operationalize the ‘how’ by looking at the 

strategies that entrepreneurs deploy. In doing so, this paper contributes to the governance of 

adaptation literature by (1) analysing EbA initiatives at the project level as opposed to the policy 

level; (2) exploring how opportunities for entrepreneurs develop, i.e., are created, through the 

strategies of entrepreneurs; (3) analysing four EbA projects where entrepreneurs from 

government, business and civil society are involved and (4) identifying patterns in terms of 

sequence and combinations of strategies deployed across the four projects.  

This paper is structured as follows. First, we present our conceptual framework where we 

introduce our understanding of public and private entrepreneurs and creation of opportunities 

through entrepreneurial strategies. Then we present the methods. The results section presents 

our comparison of four ecosystem-based adaptation projects in the Netherlands and the UK, 
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consisting of a case description and identification  of the strategies deployed in each case by 

the various entrepreneurs. The discussion section derives more general lessons based on the 

comparative analysis.  

 

2.2 Strategies to create entrepreneurial opportunities in 

ecosystem-based adaptation 
 
2.2.1 Entrepreneurship  

Shane and Venkataraman (2000) argue that the concept of entrepreneurship connects the 

presence of lucrative opportunities to the presence of enterprising individuals.  In this research 

we distinguish between private and public entrepreneurs to denote the actors present in the 

selected EbA projects. We build upon a perspective in the governance of adaptation literature 

that focuses on the multi-actor challenge of adaptation, meaning the conjoint roles and 

responsibilities of public and private parties in the development and implementation of 

adaptation (Dewulf et al., 2015). Here, public actors are governmental actors on any 

administrative level. Private or non-state actors can be grouped into two categories: market 

parties, who are looking for possibilities to make profit, and the parties that belong to civil 

society, such as NGO’s and citizens (Meijerink and Dicke, 2008). Throughout this paper we 

refer to public entrepreneurs, business entrepreneurs and civil society entrepreneurs, 

respectively.  

To conceptualize business entrepreneurs, we follow Schumpeter’s (1934) defining 

characteristic of entrepreneurs, which is their penchant for innovation. Entrepreneurs develop 

and market new products, improve the quality of an existing good, open up a new market (either 

on the supply or the demand side) or create a new type of organization to increase profit. 

Through these actions the entrepreneur engages in ‘creative destruction’: in creating 

opportunities entrepreneurs destroy older ways of doing things (Mintrom, 2000). Kingdon 

(1984) was one of the first scholars who applied the term entrepreneurs to the public sector, 

defining policy entrepreneurs as ‘advocates for proposals or for the prominence of ideas’ (p. 

129). Brouwer (2011) defines them as ‘risk-taking bureaucrats that seek to change policy and 

are involved throughout the policy change process’ (p. 4). Our understanding of public 

entrepreneurs is that they are risk-taking people from different governmental levels who are 

 
 

willing to invest their resources (time, reputation and/ or knowledge) throughout the whole EbA 

project time. Although civil society entrepreneurs (e.g., NGO representatives, lobbyists and 

academics) are understood as private entrepreneurs in this paper, they can also take the role of 

policy entrepreneurs when involved in the policy process (Huitema and Meijerink, 2010).  

 

2.2.2 Conceptualizing opportunities for public and private entrepreneurs 

Entrepreneurship scholars do not have a common definition of entrepreneurial opportunities. 

Often it is left to the reader to infer what scholars may have meant by ‘opportunity’ (Renko et 

al., 2012). Short et al. (2010: p. 55) define an entrepreneurial opportunity as ‘an idea or dream 

that is discovered or created by an entrepreneurial entity and that is revealed through analysis 

over time to be potentially lucrative’. Shane and Venkataraman (2000: p. 220) describe 

entrepreneurial opportunities as ‘those situations in which new goods, services, raw materials 

and organizing methods can be introduced and sold at greater than their cost of production’. 

According to Sarasvathy et al. (2005: p. 142), an entrepreneurial opportunity consist of ‘a set 

of ideas, beliefs and actions that enable the creation of future goods and services in the absence 

of current markets for them’. In this paper, we define entrepreneurial opportunities as ideas, 

dreams, beliefs and actions that are discovered or created by entrepreneurial entities and that 

enable the creation of (new) ecosystem services, markets for these services and actor 

constellations that maintain ecosystem services.  

In the entrepreneurship literature there are two views on the development of opportunities: 

discovery and creation. Whereas opportunity discovery assumes that either the supply or 

demand exists and the non-existent factor still has to be found, in the opportunity creation view 

both supply and demand evolve from a highly dynamic interaction process between 

entrepreneurs (Sarasvathy et al., 2005). Rather than searching for supply or demand as in 

discovery, opportunity creation necessitates entrepreneurs to create supply and demand through 

interaction (Alvarez and Barney, 2007). Whereas several entrepreneurship scholars adhere to 

either the discovery or creation view as different world views, others reconcile both 

perspectives by arguing that, depending on the context, an opportunity can both be discovered 

or created (Alvarez and Barney, 2007; Miller, 2007). In this paper, we follow the creation view 

as we assume that this better reflects how opportunities in EbA are dynamically developed 

through interacting strategies of entrepreneurs.  
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2.2.3 Strategies for opportunity creation in EbA 

Although the opportunity creation view originated more recently in entrepreneurship literature 

and therefore is conceptually less developed as the discovery view, the existing literature 

provides some insights in the strategies deployed by entrepreneurs in opportunity creation. We 

use these insights as sensitizing concepts which, instead of providing prescriptions of what to 

see, merely suggest directions where to look (Blumer, 1954). We thus adopt an exploratory and 

inductive approach by deriving the strategies from our empirical cases. In opportunity creation, 

the supply and demand, or the solution and the problem, are both unknown and have to be 

developed. Ardichvilli et al. (2003) refer to the entrepreneurs active in this process as ‘artists’ 

or ‘dreamers’. They may not yet have a clear idea of what the final ecosystem service, market 

or actor constellation will look like. Creation is an exploratory and experimental process in 

which knowledge is generated, experimentation is promoted (Olsson et al., 2006) and 

innovation and learning are encouraged (Evans et al., 2015). Entrepreneurs are challenged, for 

example, to build networks, advocate, identify possible partnerships, broker these, and try to 

secure resources (Huitema and Meijerink, 2010; Westley et al., 2013). Trust building among 

stakeholders is an important strategy (Olsson et al., 2006), as is dynamic interaction and 

negotiation (Sarasvathy et al., 2005). Rigorous planning too early in the process is undesirable, 

and relatively static and detailed strategies are less appropriate. Instead, planning processes and 

strategies need to be flexible and open to change (Alvarez and Barney, 2007).  

 

2.3 Methods 
We analysed four EbA projects to find out how public and private entrepreneurs created 

opportunities. The cases were selected following a purposive sampling strategy (Ritchie et al., 

2003). Criteria related to the type, phase, geographical scale and funding of projects, and the 

potential presence of business models and entrepreneurial opportunities were used to select 

similar cases (Appendix A). We selected cases from the Netherlands and the UK because of 

these countries’ similarities in terms of adaptation challenges and measures (EEA, 2013; 

OECD, 2008), their similar entrepreneurship culture and a political economy that promotes 

enterprise (Dimov, 2007; Kirby, 2003) and practical reasons in terms of data accessibility, the 

opportunity to visit the EbA projects in person and absence of language barriers. Two cases 

from the UK were selected from a database listing 153 ecosystem-based mitigation and 

 
 

adaptation cases in Europe (Naumann et al. 2011). The cases from the Netherlands were 

selected from a programme focussing on innovations in the water sector.   

Fifteen entrepreneurs were interviewed between April 2014 and June 2016. Additionally, 

project reports, news items and meeting reports were collected (Table 2.1).    

 

Table 2.1. Data sources used for the four EbA cases  

 

 

 

 

 

 

 

 

 

The interviews were independently coded by two researchers using the open coding option in 

Atlas-ti. First, the opportunities in the different cases were identified and discussed, after which 

the actions of entrepreneurs leading to these opportunities were identified. We coded the actions 

using existing denotations for strategies from literature while also naming additional strategies. 

The coding results of both researchers were compared and differences in interpretation 

discussed. The outcomes were then discussed by a group of four researchers, including the two 

researchers who coded the interviews, and the result of this discussion was used for the final 

analysis. 

 

2.4 Results 
This section provides an overview of four EbA cases where the strategies of various  

entrepreneurs create opportunities. Each case is first described chronologically, followed by  an 

overview table including the entrepreneurs involved, strategies deployed and opportunities 

created.   
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Case Number of 
entrepreneurs 
interviewed

Additional information sources

Wallasea Wild Coast 
Island

3 Project documents (4)

Inlandshore 
Wieringermeer

5 Project meetings (12), field visits (4), informal 
meetings (8), project documents (2)

Pastures New 2 Field visit (1), informal meeting (1), project 
documents (2), website (1)

Water holding 
Walcheren

5 Project meeting (1), field visit (1), website (1)
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2.4.1 Wallasea Island Wild Coast Project 

The Wallasea Island Wild Coast Project (hereafter: Wallasea project) is a 783 ha coastal 

wetland restoration initiative taking place on Wallasea Island in the county of Essex in the 

southeast of the UK. It involves a ‘managed realignment’ of the island’s coastal defences, i.e. 

the construction of new sea walls setback from the old coastal defences and subsequent 

breaching of the old sea walls to allow controlled tidal flooding of the land between the two sea 

defences, thereby creating new shoreline habitat while also improving hinterland coastal flood 

protection (RSPB et al., 2012).  

The area of species-rich mudflats and saltmarsh in the UK has decreased vastly in recent 

centuries due to rising sea levels and human encroachment. Therefore, one of the goals of the 

Royal Society for the Protection of Birds (RSPB) was to restore and recreate coastal habitat and 

they were actively searching for suitable locations to realize this goal. The first episode of the 

Wallasea project started in 1999, when representatives of the RSPB participated in a local flood 

committee meeting which included a visit to the Wallasea Island, then farmland. To protect the 

low lying Wallasea Island and its hinterland from flooding, large investments in flood 

protection measures were needed, which were unlikely to be made by the sole land owner of 

the island. Due to its strategic location and the possession of the island by only one farmer, the 

RSPB realized the potential of the island to recreate coastal habitat. In the following years the 

RSPB maintained contact with the landowner and after a negotiation process bought Wallasea 

Island in 2007, the start of the second episode. The RSPB started communicating about its ideas 

for the island, which was originally the establishment of a regulated tidal exchange scheme 

controlled by sluices. The ideas were picked up by people from Crossrail, a governmental 

organization establishing an underground railway in London: ‘It was actually very good timing 

because although they started to develop Wallasea in terms of what they wanted to do with it, 

they needed someone like Crossrail to make it work’ [Crossrail representative, June 13, 2014]. 

Crossrail was searching for suitable locations as it committed itself to the beneficial re-use of 

excavated material resulting from their tunnelling activities. A Crossrail representative decided 

to visit Wallasea and contacted the RSPB to explore opportunities for cooperation. When he 

was convinced that Wallasea was a promising site to deposit large amounts (i.e. 3-4 million 

tonnes) of material, in 2007-2008 he started to lobby internally to convince other people within 

Crossrail about the ideas: ‘Wallasea was a great opportunity for us. It was an opportunity that 

 
 

we could (...) make it fit our programme (...). That very much fitted with our whole sustainability 

agenda’. [Crossrail representative, June 13, 2014]. In 2009 Crossrail and the RSPB reached an 

agreement about this innovative cooperation. The third episode started in 2011 with the 

implementation of the Wallasea Island Wild Coast Project. The involvement of Crossrail meant 

that the original idea of a regulated tidal exchange was abandoned. Instead, managed 

realignment was now possible because of the large amounts of excavated material available, 

which was seen as a more sustainable flood defence. The RSPB framed the Wallasea project as 

part of her national Futurescapes’ programme; an attempt to expand the area of wildlife-friendly 

landscapes in the UK through establishing partnerships. They involved regulators in the project 

to deal with various regulatory issues and raised awareness about the project through organizing 

public events on site together with Crossrail. Gaining experience and generating knowledge 

about the innovative approach was also an important goal of the RSPB and Crossrail, as well 

as for a consultancy firm that was closely involved from the start of the project (ABP MER): 

‘Commercially you might get more work because you did the last one, and if you did it well you 

might get more work’. [ABP MER representative, May 30, 2014]. In 2015, the final material 

from Crossrail was delivered to Wallasea Island. The whole project will not be finished until 

2025, meaning that the RSPB has to continue looking for partnerships to complete the managed 

realignment scheme. 

We identified three distinct episodes in the Wallasea project where opportunities were created 

as a result of the various strategies deployed by public and private entrepreneurs (Table 2.2). 

 

 

 

 

 

 

 

 

 

 

Creating entrepreneurial opportunities in climate change adaptation

41

2

 
 

2.4.1 Wallasea Island Wild Coast Project 

The Wallasea Island Wild Coast Project (hereafter: Wallasea project) is a 783 ha coastal 

wetland restoration initiative taking place on Wallasea Island in the county of Essex in the 

southeast of the UK. It involves a ‘managed realignment’ of the island’s coastal defences, i.e. 

the construction of new sea walls setback from the old coastal defences and subsequent 

breaching of the old sea walls to allow controlled tidal flooding of the land between the two sea 

defences, thereby creating new shoreline habitat while also improving hinterland coastal flood 

protection (RSPB et al., 2012).  

The area of species-rich mudflats and saltmarsh in the UK has decreased vastly in recent 

centuries due to rising sea levels and human encroachment. Therefore, one of the goals of the 

Royal Society for the Protection of Birds (RSPB) was to restore and recreate coastal habitat and 

they were actively searching for suitable locations to realize this goal. The first episode of the 

Wallasea project started in 1999, when representatives of the RSPB participated in a local flood 

committee meeting which included a visit to the Wallasea Island, then farmland. To protect the 

low lying Wallasea Island and its hinterland from flooding, large investments in flood 

protection measures were needed, which were unlikely to be made by the sole land owner of 

the island. Due to its strategic location and the possession of the island by only one farmer, the 

RSPB realized the potential of the island to recreate coastal habitat. In the following years the 

RSPB maintained contact with the landowner and after a negotiation process bought Wallasea 

Island in 2007, the start of the second episode. The RSPB started communicating about its ideas 

for the island, which was originally the establishment of a regulated tidal exchange scheme 

controlled by sluices. The ideas were picked up by people from Crossrail, a governmental 

organization establishing an underground railway in London: ‘It was actually very good timing 

because although they started to develop Wallasea in terms of what they wanted to do with it, 

they needed someone like Crossrail to make it work’ [Crossrail representative, June 13, 2014]. 

Crossrail was searching for suitable locations as it committed itself to the beneficial re-use of 

excavated material resulting from their tunnelling activities. A Crossrail representative decided 

to visit Wallasea and contacted the RSPB to explore opportunities for cooperation. When he 

was convinced that Wallasea was a promising site to deposit large amounts (i.e. 3-4 million 

tonnes) of material, in 2007-2008 he started to lobby internally to convince other people within 

Crossrail about the ideas: ‘Wallasea was a great opportunity for us. It was an opportunity that 

 
 

we could (...) make it fit our programme (...). That very much fitted with our whole sustainability 

agenda’. [Crossrail representative, June 13, 2014]. In 2009 Crossrail and the RSPB reached an 

agreement about this innovative cooperation. The third episode started in 2011 with the 

implementation of the Wallasea Island Wild Coast Project. The involvement of Crossrail meant 

that the original idea of a regulated tidal exchange was abandoned. Instead, managed 

realignment was now possible because of the large amounts of excavated material available, 

which was seen as a more sustainable flood defence. The RSPB framed the Wallasea project as 

part of her national Futurescapes’ programme; an attempt to expand the area of wildlife-friendly 

landscapes in the UK through establishing partnerships. They involved regulators in the project 

to deal with various regulatory issues and raised awareness about the project through organizing 

public events on site together with Crossrail. Gaining experience and generating knowledge 

about the innovative approach was also an important goal of the RSPB and Crossrail, as well 

as for a consultancy firm that was closely involved from the start of the project (ABP MER): 

‘Commercially you might get more work because you did the last one, and if you did it well you 

might get more work’. [ABP MER representative, May 30, 2014]. In 2015, the final material 

from Crossrail was delivered to Wallasea Island. The whole project will not be finished until 

2025, meaning that the RSPB has to continue looking for partnerships to complete the managed 

realignment scheme. 

We identified three distinct episodes in the Wallasea project where opportunities were created 

as a result of the various strategies deployed by public and private entrepreneurs (Table 2.2). 

 

 

 

 

 

 

 

 

 

 

Chapter 2

40  
 

2.4.1 Wallasea Island Wild Coast Project 

The Wallasea Island Wild Coast Project (hereafter: Wallasea project) is a 783 ha coastal 

wetland restoration initiative taking place on Wallasea Island in the county of Essex in the 

southeast of the UK. It involves a ‘managed realignment’ of the island’s coastal defences, i.e. 

the construction of new sea walls setback from the old coastal defences and subsequent 

breaching of the old sea walls to allow controlled tidal flooding of the land between the two sea 

defences, thereby creating new shoreline habitat while also improving hinterland coastal flood 

protection (RSPB et al., 2012).  

The area of species-rich mudflats and saltmarsh in the UK has decreased vastly in recent 

centuries due to rising sea levels and human encroachment. Therefore, one of the goals of the 

Royal Society for the Protection of Birds (RSPB) was to restore and recreate coastal habitat and 

they were actively searching for suitable locations to realize this goal. The first episode of the 

Wallasea project started in 1999, when representatives of the RSPB participated in a local flood 

committee meeting which included a visit to the Wallasea Island, then farmland. To protect the 

low lying Wallasea Island and its hinterland from flooding, large investments in flood 

protection measures were needed, which were unlikely to be made by the sole land owner of 

the island. Due to its strategic location and the possession of the island by only one farmer, the 

RSPB realized the potential of the island to recreate coastal habitat. In the following years the 

RSPB maintained contact with the landowner and after a negotiation process bought Wallasea 

Island in 2007, the start of the second episode. The RSPB started communicating about its ideas 

for the island, which was originally the establishment of a regulated tidal exchange scheme 

controlled by sluices. The ideas were picked up by people from Crossrail, a governmental 

organization establishing an underground railway in London: ‘It was actually very good timing 

because although they started to develop Wallasea in terms of what they wanted to do with it, 

they needed someone like Crossrail to make it work’ [Crossrail representative, June 13, 2014]. 

Crossrail was searching for suitable locations as it committed itself to the beneficial re-use of 

excavated material resulting from their tunnelling activities. A Crossrail representative decided 

to visit Wallasea and contacted the RSPB to explore opportunities for cooperation. When he 

was convinced that Wallasea was a promising site to deposit large amounts (i.e. 3-4 million 

tonnes) of material, in 2007-2008 he started to lobby internally to convince other people within 

Crossrail about the ideas: ‘Wallasea was a great opportunity for us. It was an opportunity that 
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agenda’. [Crossrail representative, June 13, 2014]. In 2009 Crossrail and the RSPB reached an 

agreement about this innovative cooperation. The third episode started in 2011 with the 

implementation of the Wallasea Island Wild Coast Project. The involvement of Crossrail meant 

that the original idea of a regulated tidal exchange was abandoned. Instead, managed 

realignment was now possible because of the large amounts of excavated material available, 

which was seen as a more sustainable flood defence. The RSPB framed the Wallasea project as 

part of her national Futurescapes’ programme; an attempt to expand the area of wildlife-friendly 

landscapes in the UK through establishing partnerships. They involved regulators in the project 

to deal with various regulatory issues and raised awareness about the project through organizing 

public events on site together with Crossrail. Gaining experience and generating knowledge 

about the innovative approach was also an important goal of the RSPB and Crossrail, as well 

as for a consultancy firm that was closely involved from the start of the project (ABP MER): 

‘Commercially you might get more work because you did the last one, and if you did it well you 

might get more work’. [ABP MER representative, May 30, 2014]. In 2015, the final material 

from Crossrail was delivered to Wallasea Island. The whole project will not be finished until 

2025, meaning that the RSPB has to continue looking for partnerships to complete the managed 

realignment scheme. 

We identified three distinct episodes in the Wallasea project where opportunities were created 
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might get more work’. [ABP MER representative, May 30, 2014]. In 2015, the final material 

from Crossrail was delivered to Wallasea Island. The whole project will not be finished until 

2025, meaning that the RSPB has to continue looking for partnerships to complete the managed 
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Table 2.2 Different episodes in the Wallasea project where strategies of entrepreneurs created 

opportunities 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2 Inlandshore Wieringermeer 

The inland shore Wieringermeer is a project located along lake IJssel in the province of North-

Holland, the Netherlands. In 2007, the then newly installed ‘Delta Committee’ formulated 

recommendations to manage the water levels in lake IJssel more flexibly to anticipate the effects 

of climate change. This would have significant consequences for lake shore designs 

 
 

(Deltacommissie, 2014). The first episode started in 2007 when a representative of the Ministry 

of Infrastructure and the Environment, who was inspired by examples of similar, but more 

pristine lakes in Eastern Europe, and a researcher proposed the creation of novel ecosystems 

named ‘inland shores’, i.e. areas behind the flood defences where water can be temporarily 

stored in combination with other functions. They framed the creation of inland shores as the 

local implementation of an essential national policy for climate change adaptation. Their ideas 

were successfully tested in a first project (2012-2014) also involving other authorities (i.e. the 

province and water board). In the second episode, the initiators searched for a suitable location 

to establish a second inland shore. By sharing success stories about the first inland shore and 

framing the inland shores combined with aquaculture as contributing to local economic 

development, a local landowner was willing to lease a 20 ha farm. Together with the province, 

municipality and water board and two entrepreneurs involved in developing innovative 

aquaculture (i.e. mitten crabs and salt tolerant crops)  a second project in the Wieringermeer 

started.  

 

Everyone can say about this project: we don’t have to do it. The water board does not have to 

do it, the ministry does not have to do it, the province does not have to do it, entrepreneurs 

don’t have to, and knowledge institutes neither. So if we would not have taken the initiative, no 

one would probably have said at this moment: let’s start doing this together. [Civil servant, 

June 26, 2014].  

 

During project implementation, creative sessions attended by a multitude of actors were held 

to raise awareness of the challenge of combining water storage with economic uses, while at 

the same time providing an opportunity for networking and establishing and maintaining 

relationships. Policymakers were regularly informed about the progress. In the course of 2015, 

experiments with floating agriculture and recreational fishing were included in the project and 

subsidies were successfully acquired in 2016.   

The Inlandshore Wieringermeer project can be divided into three episodes (Table 2.3).  

 

 

 

Episode I  
(1999-2007)

Episode II 
(2007-2009)

Episode III 
(2011-2015)

Public and/ 
or private 
entrepreneurs 
involved

RSPB (civil society)
Land owner (business)

RSPB 
Crossrail (local 
government)

RSPB
Crossrail
ABP MER (business)

Strategies Search for suitable 
locations to restore 
coastal habitats 
(RSPB)

Establishing 
and maintaining 
relationship with the 
land owner (RSPB)

Awaiting the right 
moment to sell the land 
(land owner)

Negotiating about 
buying Wallasea 
(RSPB and land 
owner)

Communicating 
about needs to acquire 
(RSPB) and dispose 
(Crossrail) material

Search for suitable 
locations to dispose 
material (Crossrail)

Establishing 
and maintaining 
relationship with 
potential ‘customer’ 
of tunnelled material 
(Crossrail)

Internal lobbying 
(Crossrail)

Coalition forming 
(RSPB and Crossrail)

Framing the project 
as part of a national 
programme (RSPB)

Establishing 
and maintaining 
relationship with 
regulators (RSPB)

Organizing public events 
to raise awareness 
(Crossrail and RSPB)

Experience and 
knowledge creation 
(Crossrail, RSPB and 
ABP MER)

Opportunity The sale of Wallasea 
Island by the owner 
enables the RSPB to 
develop coastal  habitat

Coalition between 
RSPB and Crossrail 
enables Crossrail 
to depose of its 
tunnelling waste and 
the RSPB its managed 
realignment scheme

Implementing the 
Wallasea project enables 
the RSPB to expand the 
area of wildlife-friendly 
landscape, Crossrail to 
realise its sustainability 
ambitions and ABP MER 
to acquire new projects
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started.  
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one would probably have said at this moment: let’s start doing this together. [Civil servant, 

June 26, 2014].  

 

During project implementation, creative sessions attended by a multitude of actors were held 

to raise awareness of the challenge of combining water storage with economic uses, while at 

the same time providing an opportunity for networking and establishing and maintaining 

relationships. Policymakers were regularly informed about the progress. In the course of 2015, 

experiments with floating agriculture and recreational fishing were included in the project and 

subsidies were successfully acquired in 2016.   
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(1999-2007)

Episode II 
(2007-2009)

Episode III 
(2011-2015)

Public and/ 
or private 
entrepreneurs 
involved

RSPB (civil society)
Land owner (business)

RSPB 
Crossrail (local 
government)

RSPB
Crossrail
ABP MER (business)

Strategies Search for suitable 
locations to restore 
coastal habitats 
(RSPB)

Establishing 
and maintaining 
relationship with the 
land owner (RSPB)

Awaiting the right 
moment to sell the land 
(land owner)

Negotiating about 
buying Wallasea 
(RSPB and land 
owner)

Communicating 
about needs to acquire 
(RSPB) and dispose 
(Crossrail) material

Search for suitable 
locations to dispose 
material (Crossrail)

Establishing 
and maintaining 
relationship with 
potential ‘customer’ 
of tunnelled material 
(Crossrail)

Internal lobbying 
(Crossrail)

Coalition forming 
(RSPB and Crossrail)

Framing the project 
as part of a national 
programme (RSPB)

Establishing 
and maintaining 
relationship with 
regulators (RSPB)

Organizing public events 
to raise awareness 
(Crossrail and RSPB)

Experience and 
knowledge creation 
(Crossrail, RSPB and 
ABP MER)

Opportunity The sale of Wallasea 
Island by the owner 
enables the RSPB to 
develop coastal  habitat

Coalition between 
RSPB and Crossrail 
enables Crossrail 
to depose of its 
tunnelling waste and 
the RSPB its managed 
realignment scheme

Implementing the 
Wallasea project enables 
the RSPB to expand the 
area of wildlife-friendly 
landscape, Crossrail to 
realise its sustainability 
ambitions and ABP MER 
to acquire new projects

Creating entrepreneurial opportunities in climate change adaptation

43

2

 
 

Table 2.2 Different episodes in the Wallasea project where strategies of entrepreneurs created 

opportunities 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2 Inlandshore Wieringermeer 

The inland shore Wieringermeer is a project located along lake IJssel in the province of North-

Holland, the Netherlands. In 2007, the then newly installed ‘Delta Committee’ formulated 

recommendations to manage the water levels in lake IJssel more flexibly to anticipate the effects 

of climate change. This would have significant consequences for lake shore designs 

 
 

(Deltacommissie, 2014). The first episode started in 2007 when a representative of the Ministry 

of Infrastructure and the Environment, who was inspired by examples of similar, but more 

pristine lakes in Eastern Europe, and a researcher proposed the creation of novel ecosystems 

named ‘inland shores’, i.e. areas behind the flood defences where water can be temporarily 

stored in combination with other functions. They framed the creation of inland shores as the 

local implementation of an essential national policy for climate change adaptation. Their ideas 

were successfully tested in a first project (2012-2014) also involving other authorities (i.e. the 

province and water board). In the second episode, the initiators searched for a suitable location 

to establish a second inland shore. By sharing success stories about the first inland shore and 

framing the inland shores combined with aquaculture as contributing to local economic 

development, a local landowner was willing to lease a 20 ha farm. Together with the province, 

municipality and water board and two entrepreneurs involved in developing innovative 

aquaculture (i.e. mitten crabs and salt tolerant crops)  a second project in the Wieringermeer 

started.  

 

Everyone can say about this project: we don’t have to do it. The water board does not have to 

do it, the ministry does not have to do it, the province does not have to do it, entrepreneurs 

don’t have to, and knowledge institutes neither. So if we would not have taken the initiative, no 

one would probably have said at this moment: let’s start doing this together. [Civil servant, 

June 26, 2014].  

 

During project implementation, creative sessions attended by a multitude of actors were held 

to raise awareness of the challenge of combining water storage with economic uses, while at 

the same time providing an opportunity for networking and establishing and maintaining 

relationships. Policymakers were regularly informed about the progress. In the course of 2015, 

experiments with floating agriculture and recreational fishing were included in the project and 

subsidies were successfully acquired in 2016.   

The Inlandshore Wieringermeer project can be divided into three episodes (Table 2.3).  

 

 

 



Chapter 2

42  
 

Table 2.2 Different episodes in the Wallasea project where strategies of entrepreneurs created 

opportunities 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2 Inlandshore Wieringermeer 

The inland shore Wieringermeer is a project located along lake IJssel in the province of North-

Holland, the Netherlands. In 2007, the then newly installed ‘Delta Committee’ formulated 

recommendations to manage the water levels in lake IJssel more flexibly to anticipate the effects 

of climate change. This would have significant consequences for lake shore designs 

 
 

(Deltacommissie, 2014). The first episode started in 2007 when a representative of the Ministry 

of Infrastructure and the Environment, who was inspired by examples of similar, but more 

pristine lakes in Eastern Europe, and a researcher proposed the creation of novel ecosystems 

named ‘inland shores’, i.e. areas behind the flood defences where water can be temporarily 

stored in combination with other functions. They framed the creation of inland shores as the 

local implementation of an essential national policy for climate change adaptation. Their ideas 

were successfully tested in a first project (2012-2014) also involving other authorities (i.e. the 

province and water board). In the second episode, the initiators searched for a suitable location 

to establish a second inland shore. By sharing success stories about the first inland shore and 

framing the inland shores combined with aquaculture as contributing to local economic 

development, a local landowner was willing to lease a 20 ha farm. Together with the province, 

municipality and water board and two entrepreneurs involved in developing innovative 

aquaculture (i.e. mitten crabs and salt tolerant crops)  a second project in the Wieringermeer 

started.  

 

Everyone can say about this project: we don’t have to do it. The water board does not have to 

do it, the ministry does not have to do it, the province does not have to do it, entrepreneurs 

don’t have to, and knowledge institutes neither. So if we would not have taken the initiative, no 

one would probably have said at this moment: let’s start doing this together. [Civil servant, 

June 26, 2014].  

 

During project implementation, creative sessions attended by a multitude of actors were held 

to raise awareness of the challenge of combining water storage with economic uses, while at 

the same time providing an opportunity for networking and establishing and maintaining 

relationships. Policymakers were regularly informed about the progress. In the course of 2015, 

experiments with floating agriculture and recreational fishing were included in the project and 

subsidies were successfully acquired in 2016.   

The Inlandshore Wieringermeer project can be divided into three episodes (Table 2.3).  

 

 

 

Episode I  
(1999-2007)

Episode II 
(2007-2009)

Episode III 
(2011-2015)

Public and/ 
or private 
entrepreneurs 
involved

RSPB (civil society)
Land owner (business)

RSPB 
Crossrail (local 
government)

RSPB
Crossrail
ABP MER (business)

Strategies Search for suitable 
locations to restore 
coastal habitats 
(RSPB)

Establishing 
and maintaining 
relationship with the 
land owner (RSPB)

Awaiting the right 
moment to sell the land 
(land owner)

Negotiating about 
buying Wallasea 
(RSPB and land 
owner)

Communicating 
about needs to acquire 
(RSPB) and dispose 
(Crossrail) material

Search for suitable 
locations to dispose 
material (Crossrail)

Establishing 
and maintaining 
relationship with 
potential ‘customer’ 
of tunnelled material 
(Crossrail)

Internal lobbying 
(Crossrail)

Coalition forming 
(RSPB and Crossrail)

Framing the project 
as part of a national 
programme (RSPB)

Establishing 
and maintaining 
relationship with 
regulators (RSPB)

Organizing public events 
to raise awareness 
(Crossrail and RSPB)

Experience and 
knowledge creation 
(Crossrail, RSPB and 
ABP MER)

Opportunity The sale of Wallasea 
Island by the owner 
enables the RSPB to 
develop coastal  habitat

Coalition between 
RSPB and Crossrail 
enables Crossrail 
to depose of its 
tunnelling waste and 
the RSPB its managed 
realignment scheme

Implementing the 
Wallasea project enables 
the RSPB to expand the 
area of wildlife-friendly 
landscape, Crossrail to 
realise its sustainability 
ambitions and ABP MER 
to acquire new projects

Creating entrepreneurial opportunities in climate change adaptation

43

2

 
 

Table 2.2 Different episodes in the Wallasea project where strategies of entrepreneurs created 

opportunities 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2 Inlandshore Wieringermeer 

The inland shore Wieringermeer is a project located along lake IJssel in the province of North-

Holland, the Netherlands. In 2007, the then newly installed ‘Delta Committee’ formulated 

recommendations to manage the water levels in lake IJssel more flexibly to anticipate the effects 

of climate change. This would have significant consequences for lake shore designs 

 
 

(Deltacommissie, 2014). The first episode started in 2007 when a representative of the Ministry 

of Infrastructure and the Environment, who was inspired by examples of similar, but more 

pristine lakes in Eastern Europe, and a researcher proposed the creation of novel ecosystems 

named ‘inland shores’, i.e. areas behind the flood defences where water can be temporarily 

stored in combination with other functions. They framed the creation of inland shores as the 

local implementation of an essential national policy for climate change adaptation. Their ideas 

were successfully tested in a first project (2012-2014) also involving other authorities (i.e. the 

province and water board). In the second episode, the initiators searched for a suitable location 

to establish a second inland shore. By sharing success stories about the first inland shore and 

framing the inland shores combined with aquaculture as contributing to local economic 

development, a local landowner was willing to lease a 20 ha farm. Together with the province, 

municipality and water board and two entrepreneurs involved in developing innovative 

aquaculture (i.e. mitten crabs and salt tolerant crops)  a second project in the Wieringermeer 

started.  

 

Everyone can say about this project: we don’t have to do it. The water board does not have to 

do it, the ministry does not have to do it, the province does not have to do it, entrepreneurs 

don’t have to, and knowledge institutes neither. So if we would not have taken the initiative, no 

one would probably have said at this moment: let’s start doing this together. [Civil servant, 

June 26, 2014].  

 

During project implementation, creative sessions attended by a multitude of actors were held 

to raise awareness of the challenge of combining water storage with economic uses, while at 

the same time providing an opportunity for networking and establishing and maintaining 

relationships. Policymakers were regularly informed about the progress. In the course of 2015, 

experiments with floating agriculture and recreational fishing were included in the project and 

subsidies were successfully acquired in 2016.   

The Inlandshore Wieringermeer project can be divided into three episodes (Table 2.3).  

 

 

 

Chapter 2

42  
 

Table 2.2 Different episodes in the Wallasea project where strategies of entrepreneurs created 

opportunities 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2 Inlandshore Wieringermeer 

The inland shore Wieringermeer is a project located along lake IJssel in the province of North-

Holland, the Netherlands. In 2007, the then newly installed ‘Delta Committee’ formulated 

recommendations to manage the water levels in lake IJssel more flexibly to anticipate the effects 

of climate change. This would have significant consequences for lake shore designs 

 
 

(Deltacommissie, 2014). The first episode started in 2007 when a representative of the Ministry 

of Infrastructure and the Environment, who was inspired by examples of similar, but more 

pristine lakes in Eastern Europe, and a researcher proposed the creation of novel ecosystems 

named ‘inland shores’, i.e. areas behind the flood defences where water can be temporarily 

stored in combination with other functions. They framed the creation of inland shores as the 

local implementation of an essential national policy for climate change adaptation. Their ideas 

were successfully tested in a first project (2012-2014) also involving other authorities (i.e. the 

province and water board). In the second episode, the initiators searched for a suitable location 

to establish a second inland shore. By sharing success stories about the first inland shore and 

framing the inland shores combined with aquaculture as contributing to local economic 

development, a local landowner was willing to lease a 20 ha farm. Together with the province, 

municipality and water board and two entrepreneurs involved in developing innovative 

aquaculture (i.e. mitten crabs and salt tolerant crops)  a second project in the Wieringermeer 

started.  

 

Everyone can say about this project: we don’t have to do it. The water board does not have to 

do it, the ministry does not have to do it, the province does not have to do it, entrepreneurs 

don’t have to, and knowledge institutes neither. So if we would not have taken the initiative, no 

one would probably have said at this moment: let’s start doing this together. [Civil servant, 

June 26, 2014].  

 

During project implementation, creative sessions attended by a multitude of actors were held 

to raise awareness of the challenge of combining water storage with economic uses, while at 

the same time providing an opportunity for networking and establishing and maintaining 

relationships. Policymakers were regularly informed about the progress. In the course of 2015, 

experiments with floating agriculture and recreational fishing were included in the project and 

subsidies were successfully acquired in 2016.   

The Inlandshore Wieringermeer project can be divided into three episodes (Table 2.3).  

 

 

 

Episode I  
(1999-2007)

Episode II 
(2007-2009)

Episode III 
(2011-2015)

Public and/ 
or private 
entrepreneurs 
involved

RSPB (civil society)
Land owner (business)

RSPB 
Crossrail (local 
government)

RSPB
Crossrail
ABP MER (business)

Strategies Search for suitable 
locations to restore 
coastal habitats 
(RSPB)

Establishing 
and maintaining 
relationship with the 
land owner (RSPB)

Awaiting the right 
moment to sell the land 
(land owner)

Negotiating about 
buying Wallasea 
(RSPB and land 
owner)

Communicating 
about needs to acquire 
(RSPB) and dispose 
(Crossrail) material

Search for suitable 
locations to dispose 
material (Crossrail)

Establishing 
and maintaining 
relationship with 
potential ‘customer’ 
of tunnelled material 
(Crossrail)

Internal lobbying 
(Crossrail)

Coalition forming 
(RSPB and Crossrail)

Framing the project 
as part of a national 
programme (RSPB)

Establishing 
and maintaining 
relationship with 
regulators (RSPB)

Organizing public events 
to raise awareness 
(Crossrail and RSPB)

Experience and 
knowledge creation 
(Crossrail, RSPB and 
ABP MER)

Opportunity The sale of Wallasea 
Island by the owner 
enables the RSPB to 
develop coastal  habitat

Coalition between 
RSPB and Crossrail 
enables Crossrail 
to depose of its 
tunnelling waste and 
the RSPB its managed 
realignment scheme

Implementing the 
Wallasea project enables 
the RSPB to expand the 
area of wildlife-friendly 
landscape, Crossrail to 
realise its sustainability 
ambitions and ABP MER 
to acquire new projects

Creating entrepreneurial opportunities in climate change adaptation

43

2

 
 

Table 2.2 Different episodes in the Wallasea project where strategies of entrepreneurs created 

opportunities 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2 Inlandshore Wieringermeer 

The inland shore Wieringermeer is a project located along lake IJssel in the province of North-

Holland, the Netherlands. In 2007, the then newly installed ‘Delta Committee’ formulated 

recommendations to manage the water levels in lake IJssel more flexibly to anticipate the effects 

of climate change. This would have significant consequences for lake shore designs 

 
 

(Deltacommissie, 2014). The first episode started in 2007 when a representative of the Ministry 

of Infrastructure and the Environment, who was inspired by examples of similar, but more 

pristine lakes in Eastern Europe, and a researcher proposed the creation of novel ecosystems 

named ‘inland shores’, i.e. areas behind the flood defences where water can be temporarily 

stored in combination with other functions. They framed the creation of inland shores as the 

local implementation of an essential national policy for climate change adaptation. Their ideas 

were successfully tested in a first project (2012-2014) also involving other authorities (i.e. the 

province and water board). In the second episode, the initiators searched for a suitable location 

to establish a second inland shore. By sharing success stories about the first inland shore and 

framing the inland shores combined with aquaculture as contributing to local economic 

development, a local landowner was willing to lease a 20 ha farm. Together with the province, 

municipality and water board and two entrepreneurs involved in developing innovative 

aquaculture (i.e. mitten crabs and salt tolerant crops)  a second project in the Wieringermeer 

started.  

 

Everyone can say about this project: we don’t have to do it. The water board does not have to 

do it, the ministry does not have to do it, the province does not have to do it, entrepreneurs 

don’t have to, and knowledge institutes neither. So if we would not have taken the initiative, no 

one would probably have said at this moment: let’s start doing this together. [Civil servant, 

June 26, 2014].  

 

During project implementation, creative sessions attended by a multitude of actors were held 

to raise awareness of the challenge of combining water storage with economic uses, while at 

the same time providing an opportunity for networking and establishing and maintaining 

relationships. Policymakers were regularly informed about the progress. In the course of 2015, 

experiments with floating agriculture and recreational fishing were included in the project and 

subsidies were successfully acquired in 2016.   

The Inlandshore Wieringermeer project can be divided into three episodes (Table 2.3).  

 

 

 



Chapter 2

44  
 

Table 2.3. Different episodes in the Inlandshore Wieringermeer project where strategies of  
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2.4.3 Water holding Walcheren 

The water holding Walcheren is an initiative of eight farmers in cooperation with knowledge 

institutes and consultancies spanning almost 300 ha in the province of Zeeland, in the southwest 

of the Netherlands. The project emerged from two other initiatives. The first initiative (2011-

2014) was a pilot project concerning storage and infiltration of freshwater in creek deposits 

with controlled drainage systems at a horticulture and arable farm (Veraart et al., 2017). In 

2012, a foundation called ‘Waterbuffer’ was established to maintain the knowledge derived 

from the pilot and to keep the issue of underground water storage (i.e., buffering water, hence 

the name) on the political and administrative agenda. The second initiative was developed by 

consultancy firm Aequator. They were challenged by the Ministry of Infrastructure and the 

Environment to develop innovative ideas and products to deal with freshwater shortages for 

agriculture and domestic uses in dry summer months. Together with several parties from 

different backgrounds, Aequator developed the idea of a ‘water husbandry’; combatting 

freshwater shortages in summer by underground water storage in winter. To start experimenting 

with this idea, Aequator was searching for a suitable location in terms of geomorphology and 

hydrology and where farmers were willing to cooperate. Aequator came to know about the pilot 

in Zeeland and contacted foundation Waterbuffer, after which the two initiatives joined forces. 

The second episode started when they started testing techniques for underground freshwater 

storage and subsequently optimizing and scaling them up for application over a larger area by 

involving new stakeholder groups. Whereas the Waterbuffer was more involved in lobbying at 

the political level, Aequator was working to create a group of farmers and equip them with 

knowledge and tools for the experiment:  

 

We started as initiator and needed to convince the farmers about the problem. Climate is 

something different than three to four years ago. Back then, it was being perceived as: 

whatever, it does not happen here. Well, the last three to four years we have had (...) long 

periods of drought or a very wet spring (...), which helped’. [Representative Aequator, April 

22, 2014].  

 

Together, Aequator and the farmers approached the water board to lobby for loosening the 

restrictions in the current regulations around water quality for infiltration. The Waterbuffer also 

Episode I  
(2007-2008)

Episode II 
(2008-2014)

Episode III 
(2014-2016)

Public and/ 
or private 
entrepreneurs 
involved

Ministry of 
Infrastructure and the 
Environment (national 
government) Researcher 
(civil society)
Province (regional 
government)
Water board (local 
government)

Ministry of 
Infrastructure and the 
Environment  Researcher 
Province
Water board
Municipality (local 
government)
Landowner (business)
Aquaculture 
entrepreneurs (business)

Ministry of 
Infrastructure and 
the Environment 
Researcher 
Province
Water board
Municipality
Aquaculture 
entrepreneurs 

Strategies Preliminary idea 
development 
about inland shores 
(Representative and 
researcher)

Framing the inland 
shores as climate change 
adaptation measure and 
local implementation 
of a national policy 
(representative and 
researcher)

Experimenting 
with inland shores 
(representative, 
researcher, regional and 
local government)

Sharing success stories 
(representative and 
researcher)

Search for a suitable 
location to create inland 
shores (representative, 
entrepreneurs)

Framing the inland 
shores as contributing 
to local economic 
development 
(representative)

Establishing 
and maintaining 
relationships (all)

Organizing sessions 
to raise awareness 
(all)

Experimenting 
(entrepreneurs)

Opportunity The advice of the Delta 
Committee enabled 
the representative and 
researcher to introduce 
and develop their ideas 
about inland shores

Leasing a farm enables 
the ministry and water 
board to experiment 
with innovative 
water management, 
the province and 
municipality to 
stimulate local economic 
development and 
the entrepreneurs 
to experiment with 
new combinations of 
aquaculture

Granting of funding 
allowed continuation 
of the project and 
thus the possibility 
for all actors to 
continue to work 
towards their aims 
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2.4.3 Water holding Walcheren 

The water holding Walcheren is an initiative of eight farmers in cooperation with knowledge 

institutes and consultancies spanning almost 300 ha in the province of Zeeland, in the southwest 

of the Netherlands. The project emerged from two other initiatives. The first initiative (2011-

2014) was a pilot project concerning storage and infiltration of freshwater in creek deposits 

with controlled drainage systems at a horticulture and arable farm (Veraart et al., 2017). In 

2012, a foundation called ‘Waterbuffer’ was established to maintain the knowledge derived 

from the pilot and to keep the issue of underground water storage (i.e., buffering water, hence 

the name) on the political and administrative agenda. The second initiative was developed by 

consultancy firm Aequator. They were challenged by the Ministry of Infrastructure and the 

Environment to develop innovative ideas and products to deal with freshwater shortages for 

agriculture and domestic uses in dry summer months. Together with several parties from 

different backgrounds, Aequator developed the idea of a ‘water husbandry’; combatting 

freshwater shortages in summer by underground water storage in winter. To start experimenting 

with this idea, Aequator was searching for a suitable location in terms of geomorphology and 

hydrology and where farmers were willing to cooperate. Aequator came to know about the pilot 

in Zeeland and contacted foundation Waterbuffer, after which the two initiatives joined forces. 

The second episode started when they started testing techniques for underground freshwater 

storage and subsequently optimizing and scaling them up for application over a larger area by 

involving new stakeholder groups. Whereas the Waterbuffer was more involved in lobbying at 

the political level, Aequator was working to create a group of farmers and equip them with 

knowledge and tools for the experiment:  

 

We started as initiator and needed to convince the farmers about the problem. Climate is 

something different than three to four years ago. Back then, it was being perceived as: 

whatever, it does not happen here. Well, the last three to four years we have had (...) long 

periods of drought or a very wet spring (...), which helped’. [Representative Aequator, April 

22, 2014].  

 

Together, Aequator and the farmers approached the water board to lobby for loosening the 

restrictions in the current regulations around water quality for infiltration. The Waterbuffer also 
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used its network in the water sector to accomplish this. This was a success and the project could 

continue, which marked the start of the third episode. At the start of the project, the farmers 

were more the problem owners in need of a solution:  

 

The group of farmers had said before: there is a lot of water coming from the dunes and we can 

store it in spring but it would be even better if we could store it in the soil in winter. So they 

themselves came with the idea. [Representative Waterbuffer, April 30, 2014].   

 

However, after a few years the farmers took ownership over the solution and came up with their 

own ideas to improve the situation. The role of Aequator resultantly shifted from being initiators 

towards being a source of information that the farmers could turn to when needed. The farmers 

started to experiment themselves by varying the water levels on their land and trying out 

different irrigation and drainage techniques. They approached the water authority and other 

local and regional authorities to discuss their ideas. They also contacted nature conservation 

organizations and recreational entrepreneurs in the vicinity of their land for potential 

cooperation. The strategies and opportunities identified are listed in Table 2.4. 
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Pastures New was a 5-year landscape initiative started by the Dorset Wildlife Trust in 2007. It 

aimed at protecting and extending priority biodiversity habitats to create wildlife-rich, resilient 

and ecologically functional landscapes. At the start of the first episode, in 2004-2005, different 
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Experimenting at 
field level (farmers)

Lobbying to discuss 
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authorities (farmers)
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and maintaining 
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neighbours (farmers)
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Waterbuffer and Aequator 
increases the chance 
that the experiment will 
be continued and that 
the Waterbuffer can use 
the lessons learned to 
influence the political 
agenda. For Aequator, 
the coalition provides a 
relevant local network to 
test their ideas in practice. 

By adapting the 
regulations the 
water board enabled  
Aequator and the 
farmers to continue 
with the experiment

The first positive 
results of the 
experiment lead to 
plans of Aequator to 
export the ‘product 
water holding’ to 
other regions, offers 
the farmers the 
possibility to expand 
their production as 
well as other income-
generating activities 
and the Waterbuffer 
to influence the 
political agenda  

Chapter 2

46  
 

used its network in the water sector to accomplish this. This was a success and the project could 
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By adapting the 
regulations the 
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farmers to continue 
with the experiment

The first positive 
results of the 
experiment lead to 
plans of Aequator to 
export the ‘product 
water holding’ to 
other regions, offers 
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possibility to expand 
their production as 
well as other income-
generating activities 
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used its network in the water sector to accomplish this. This was a success and the project could 

continue, which marked the start of the third episode. At the start of the project, the farmers 

were more the problem owners in need of a solution:  

 

The group of farmers had said before: there is a lot of water coming from the dunes and we can 

store it in spring but it would be even better if we could store it in the soil in winter. So they 

themselves came with the idea. [Representative Waterbuffer, April 30, 2014].   

 

However, after a few years the farmers took ownership over the solution and came up with their 

own ideas to improve the situation. The role of Aequator resultantly shifted from being initiators 

towards being a source of information that the farmers could turn to when needed. The farmers 

started to experiment themselves by varying the water levels on their land and trying out 

different irrigation and drainage techniques. They approached the water authority and other 

local and regional authorities to discuss their ideas. They also contacted nature conservation 

organizations and recreational entrepreneurs in the vicinity of their land for potential 

cooperation. The strategies and opportunities identified are listed in Table 2.4. 
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conservation organizations (i.e., the Dorset Wildlife trust, Natural England, the Dorset 

Environmental Records Centre, the Dorset Flora group and the mammal network) came 

together to identify the biodiversity-rich areas in Dorset and the areas where wildlife habitats 

were declining. They also brainstormed about measures how to connect these habitats: ’There 

was a lot of blue sky thinking, a lot of open mind, about what can we do to bridge the gap? 

[Representative Dorset Wildlife Trust, May 27, 2014]. The organizations were so enthusiastic 

about their ideas, that they started contacting potential partners, such as farmers and local 

butchers. With their ideas and a preliminary network in place, the Dorset Wildlife Trust (DWT) 

contacted several potential funders to actually implement their plans. When the Tubney 

Charitable Trust announced that they were looking for suitable projects, the aforementioned 

organizations worked together to make their ideas fit the requirements of the Trust. Their ideas 

were evaluated positively and the Pastures New project could start in 2007, the start of the 

second episode. The project consisted of two main components. The first one was related to 

conservation grazing, i.e., grazing with traditional breeds with low stocking density on the chalk 

lands, and subsequently market the meat as an accredited brand.  However, this idea did not 

succeed due to irregular meat supply, high prices and insufficient interest from the farmers. The 

second element of the project was grassland creation and restoration. The challenge here was 

to make these activities economically sustainable. Within the project team there was room for 

lateral thinking and unconventional ideas:  

 

You could literally sit together as a group of people and say: this might work, let’s go and have 

a focus group and see what people say and give it a go (...). We had some targets to reach (...) 

but mostly we could go and reach those targets in whatever way we thought. [Representative 

Dorset Wildlife Trust, May 27, 2014]. 

 

This spawned the novel idea of letting groups of farmers apply for agro-environment schemes 

as to receive compensation for their extensive farming activities. Farmers were visited regularly 

and an inventory of their needs was made, grassland management demonstrations were held, 

farm walks and road shows were organized for local inhabitants to raise awareness and gain 

support for the activities of the DWT and the farmers, and the project was framed as enabling 

migration of species under climate change  to ensure broad political support. Together with 

 
 

Natural England the DWT facilitated the entry of several farms into a collective landscape-scale 

Higher Level Stewardship (HLS) agreement. Individually, none of the farms would have 

qualified for HLS funding. Further, the DWT organized visits for DEFRA representatives to 

the project site to inform them about the progress and success of the approach. Table 2.5 

provides an overview of the different strategies and opportunities identified.  

 

Table 2.5. Different episodes in the Pastures New project where strategies of entrepreneurs created 

opportunities 
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Lobbying by showing project results 
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Opportunity The funding provided by the 
Tubney Charitable trust enabled the 
organizations to  start developing 
measures to connect important 
wildlife habitats in Dorset

Establishing a collective landscape-
scale HLS enabled farmers to receive 
compensation for managing their land 
more environmental- friendly and 
the Dorset Wildlife Trust to receive 
income by acting as a consultant on 
collective agri-environment schemes 

Chapter 2

48  
 

conservation organizations (i.e., the Dorset Wildlife trust, Natural England, the Dorset 

Environmental Records Centre, the Dorset Flora group and the mammal network) came 

together to identify the biodiversity-rich areas in Dorset and the areas where wildlife habitats 

were declining. They also brainstormed about measures how to connect these habitats: ’There 

was a lot of blue sky thinking, a lot of open mind, about what can we do to bridge the gap? 

[Representative Dorset Wildlife Trust, May 27, 2014]. The organizations were so enthusiastic 

about their ideas, that they started contacting potential partners, such as farmers and local 

butchers. With their ideas and a preliminary network in place, the Dorset Wildlife Trust (DWT) 

contacted several potential funders to actually implement their plans. When the Tubney 

Charitable Trust announced that they were looking for suitable projects, the aforementioned 

organizations worked together to make their ideas fit the requirements of the Trust. Their ideas 

were evaluated positively and the Pastures New project could start in 2007, the start of the 

second episode. The project consisted of two main components. The first one was related to 

conservation grazing, i.e., grazing with traditional breeds with low stocking density on the chalk 

lands, and subsequently market the meat as an accredited brand.  However, this idea did not 

succeed due to irregular meat supply, high prices and insufficient interest from the farmers. The 

second element of the project was grassland creation and restoration. The challenge here was 

to make these activities economically sustainable. Within the project team there was room for 

lateral thinking and unconventional ideas:  

 

You could literally sit together as a group of people and say: this might work, let’s go and have 

a focus group and see what people say and give it a go (...). We had some targets to reach (...) 

but mostly we could go and reach those targets in whatever way we thought. [Representative 

Dorset Wildlife Trust, May 27, 2014]. 

 

This spawned the novel idea of letting groups of farmers apply for agro-environment schemes 

as to receive compensation for their extensive farming activities. Farmers were visited regularly 

and an inventory of their needs was made, grassland management demonstrations were held, 

farm walks and road shows were organized for local inhabitants to raise awareness and gain 

support for the activities of the DWT and the farmers, and the project was framed as enabling 

migration of species under climate change  to ensure broad political support. Together with 

 
 

Natural England the DWT facilitated the entry of several farms into a collective landscape-scale 

Higher Level Stewardship (HLS) agreement. Individually, none of the farms would have 

qualified for HLS funding. Further, the DWT organized visits for DEFRA representatives to 

the project site to inform them about the progress and success of the approach. Table 2.5 

provides an overview of the different strategies and opportunities identified.  

 

Table 2.5. Different episodes in the Pastures New project where strategies of entrepreneurs created 

opportunities 

  

Creating entrepreneurial opportunities in climate change adaptation

49

2

 
 

conservation organizations (i.e., the Dorset Wildlife trust, Natural England, the Dorset 

Environmental Records Centre, the Dorset Flora group and the mammal network) came 

together to identify the biodiversity-rich areas in Dorset and the areas where wildlife habitats 

were declining. They also brainstormed about measures how to connect these habitats: ’There 

was a lot of blue sky thinking, a lot of open mind, about what can we do to bridge the gap? 

[Representative Dorset Wildlife Trust, May 27, 2014]. The organizations were so enthusiastic 

about their ideas, that they started contacting potential partners, such as farmers and local 

butchers. With their ideas and a preliminary network in place, the Dorset Wildlife Trust (DWT) 

contacted several potential funders to actually implement their plans. When the Tubney 

Charitable Trust announced that they were looking for suitable projects, the aforementioned 

organizations worked together to make their ideas fit the requirements of the Trust. Their ideas 

were evaluated positively and the Pastures New project could start in 2007, the start of the 

second episode. The project consisted of two main components. The first one was related to 

conservation grazing, i.e., grazing with traditional breeds with low stocking density on the chalk 

lands, and subsequently market the meat as an accredited brand.  However, this idea did not 

succeed due to irregular meat supply, high prices and insufficient interest from the farmers. The 

second element of the project was grassland creation and restoration. The challenge here was 

to make these activities economically sustainable. Within the project team there was room for 

lateral thinking and unconventional ideas:  

 

You could literally sit together as a group of people and say: this might work, let’s go and have 

a focus group and see what people say and give it a go (...). We had some targets to reach (...) 

but mostly we could go and reach those targets in whatever way we thought. [Representative 

Dorset Wildlife Trust, May 27, 2014]. 

 

This spawned the novel idea of letting groups of farmers apply for agro-environment schemes 

as to receive compensation for their extensive farming activities. Farmers were visited regularly 

and an inventory of their needs was made, grassland management demonstrations were held, 

farm walks and road shows were organized for local inhabitants to raise awareness and gain 

support for the activities of the DWT and the farmers, and the project was framed as enabling 

migration of species under climate change  to ensure broad political support. Together with 

 
 

Natural England the DWT facilitated the entry of several farms into a collective landscape-scale 

Higher Level Stewardship (HLS) agreement. Individually, none of the farms would have 

qualified for HLS funding. Further, the DWT organized visits for DEFRA representatives to 

the project site to inform them about the progress and success of the approach. Table 2.5 

provides an overview of the different strategies and opportunities identified.  

 

Table 2.5. Different episodes in the Pastures New project where strategies of entrepreneurs created 

opportunities 

  Episode I (2004-2007) Episode II  (2007-2011)
Public and/ 
or private 
entrepreneurs 
involved

Dorset Wildlife trust (civil society)
Natural England (national 
government)
Dorset Environmental Records 
Centre (civil society)
Dorset Flora group (civil society) 
Mammal network (civil society)
Farmers (business)
Butchers (business)

Dorset Wildlife trust
Natural England
Farmers

Strategies Development of ideas on how to halt 
and reverse the decline of wildlife 
habitats in Dorset (all civil society 
groups and Natural England)

Establishing and maintaining 
relationships with farmers and 
butchers (DWT)

Approaching potential funders 
(all civil society groups and Natural 
England)

Refining ideas to make them fit the 
requirements of funders (all civil 
society groups and Natural England)

Maintaining relationships with the 
farmers (DWT)

Organizing public events to raise 
awareness (DWT and farmers)

Framing the project as contributing 
to climate change adaptation (DWT)

Lobbying by showing project results 
in the field to policy makers (DWT)

Opportunity The funding provided by the 
Tubney Charitable trust enabled the 
organizations to  start developing 
measures to connect important 
wildlife habitats in Dorset

Establishing a collective landscape-
scale HLS enabled farmers to receive 
compensation for managing their land 
more environmental- friendly and 
the Dorset Wildlife Trust to receive 
income by acting as a consultant on 
collective agri-environment schemes 



Chapter 2

48  
 

conservation organizations (i.e., the Dorset Wildlife trust, Natural England, the Dorset 

Environmental Records Centre, the Dorset Flora group and the mammal network) came 

together to identify the biodiversity-rich areas in Dorset and the areas where wildlife habitats 

were declining. They also brainstormed about measures how to connect these habitats: ’There 

was a lot of blue sky thinking, a lot of open mind, about what can we do to bridge the gap? 

[Representative Dorset Wildlife Trust, May 27, 2014]. The organizations were so enthusiastic 

about their ideas, that they started contacting potential partners, such as farmers and local 

butchers. With their ideas and a preliminary network in place, the Dorset Wildlife Trust (DWT) 

contacted several potential funders to actually implement their plans. When the Tubney 

Charitable Trust announced that they were looking for suitable projects, the aforementioned 

organizations worked together to make their ideas fit the requirements of the Trust. Their ideas 

were evaluated positively and the Pastures New project could start in 2007, the start of the 

second episode. The project consisted of two main components. The first one was related to 

conservation grazing, i.e., grazing with traditional breeds with low stocking density on the chalk 

lands, and subsequently market the meat as an accredited brand.  However, this idea did not 

succeed due to irregular meat supply, high prices and insufficient interest from the farmers. The 

second element of the project was grassland creation and restoration. The challenge here was 

to make these activities economically sustainable. Within the project team there was room for 

lateral thinking and unconventional ideas:  

 

You could literally sit together as a group of people and say: this might work, let’s go and have 

a focus group and see what people say and give it a go (...). We had some targets to reach (...) 

but mostly we could go and reach those targets in whatever way we thought. [Representative 

Dorset Wildlife Trust, May 27, 2014]. 

 

This spawned the novel idea of letting groups of farmers apply for agro-environment schemes 

as to receive compensation for their extensive farming activities. Farmers were visited regularly 

and an inventory of their needs was made, grassland management demonstrations were held, 

farm walks and road shows were organized for local inhabitants to raise awareness and gain 

support for the activities of the DWT and the farmers, and the project was framed as enabling 

migration of species under climate change  to ensure broad political support. Together with 

 
 

Natural England the DWT facilitated the entry of several farms into a collective landscape-scale 

Higher Level Stewardship (HLS) agreement. Individually, none of the farms would have 

qualified for HLS funding. Further, the DWT organized visits for DEFRA representatives to 

the project site to inform them about the progress and success of the approach. Table 2.5 

provides an overview of the different strategies and opportunities identified.  

 

Table 2.5. Different episodes in the Pastures New project where strategies of entrepreneurs created 

opportunities 

  

Creating entrepreneurial opportunities in climate change adaptation

49

2

 
 

conservation organizations (i.e., the Dorset Wildlife trust, Natural England, the Dorset 

Environmental Records Centre, the Dorset Flora group and the mammal network) came 

together to identify the biodiversity-rich areas in Dorset and the areas where wildlife habitats 

were declining. They also brainstormed about measures how to connect these habitats: ’There 

was a lot of blue sky thinking, a lot of open mind, about what can we do to bridge the gap? 

[Representative Dorset Wildlife Trust, May 27, 2014]. The organizations were so enthusiastic 

about their ideas, that they started contacting potential partners, such as farmers and local 

butchers. With their ideas and a preliminary network in place, the Dorset Wildlife Trust (DWT) 

contacted several potential funders to actually implement their plans. When the Tubney 

Charitable Trust announced that they were looking for suitable projects, the aforementioned 

organizations worked together to make their ideas fit the requirements of the Trust. Their ideas 

were evaluated positively and the Pastures New project could start in 2007, the start of the 

second episode. The project consisted of two main components. The first one was related to 

conservation grazing, i.e., grazing with traditional breeds with low stocking density on the chalk 

lands, and subsequently market the meat as an accredited brand.  However, this idea did not 

succeed due to irregular meat supply, high prices and insufficient interest from the farmers. The 

second element of the project was grassland creation and restoration. The challenge here was 

to make these activities economically sustainable. Within the project team there was room for 

lateral thinking and unconventional ideas:  

 

You could literally sit together as a group of people and say: this might work, let’s go and have 

a focus group and see what people say and give it a go (...). We had some targets to reach (...) 

but mostly we could go and reach those targets in whatever way we thought. [Representative 

Dorset Wildlife Trust, May 27, 2014]. 

 

This spawned the novel idea of letting groups of farmers apply for agro-environment schemes 

as to receive compensation for their extensive farming activities. Farmers were visited regularly 

and an inventory of their needs was made, grassland management demonstrations were held, 

farm walks and road shows were organized for local inhabitants to raise awareness and gain 

support for the activities of the DWT and the farmers, and the project was framed as enabling 

migration of species under climate change  to ensure broad political support. Together with 

 
 

Natural England the DWT facilitated the entry of several farms into a collective landscape-scale 

Higher Level Stewardship (HLS) agreement. Individually, none of the farms would have 

qualified for HLS funding. Further, the DWT organized visits for DEFRA representatives to 

the project site to inform them about the progress and success of the approach. Table 2.5 

provides an overview of the different strategies and opportunities identified.  

 

Table 2.5. Different episodes in the Pastures New project where strategies of entrepreneurs created 

opportunities 

  Episode I (2004-2007) Episode II  (2007-2011)
Public and/ 
or private 
entrepreneurs 
involved

Dorset Wildlife trust (civil society)
Natural England (national 
government)
Dorset Environmental Records 
Centre (civil society)
Dorset Flora group (civil society) 
Mammal network (civil society)
Farmers (business)
Butchers (business)

Dorset Wildlife trust
Natural England
Farmers

Strategies Development of ideas on how to halt 
and reverse the decline of wildlife 
habitats in Dorset (all civil society 
groups and Natural England)

Establishing and maintaining 
relationships with farmers and 
butchers (DWT)

Approaching potential funders 
(all civil society groups and Natural 
England)

Refining ideas to make them fit the 
requirements of funders (all civil 
society groups and Natural England)

Maintaining relationships with the 
farmers (DWT)

Organizing public events to raise 
awareness (DWT and farmers)

Framing the project as contributing 
to climate change adaptation (DWT)

Lobbying by showing project results 
in the field to policy makers (DWT)

Opportunity The funding provided by the 
Tubney Charitable trust enabled the 
organizations to  start developing 
measures to connect important 
wildlife habitats in Dorset

Establishing a collective landscape-
scale HLS enabled farmers to receive 
compensation for managing their land 
more environmental- friendly and 
the Dorset Wildlife Trust to receive 
income by acting as a consultant on 
collective agri-environment schemes 

Chapter 2

48  
 

conservation organizations (i.e., the Dorset Wildlife trust, Natural England, the Dorset 

Environmental Records Centre, the Dorset Flora group and the mammal network) came 

together to identify the biodiversity-rich areas in Dorset and the areas where wildlife habitats 

were declining. They also brainstormed about measures how to connect these habitats: ’There 

was a lot of blue sky thinking, a lot of open mind, about what can we do to bridge the gap? 

[Representative Dorset Wildlife Trust, May 27, 2014]. The organizations were so enthusiastic 

about their ideas, that they started contacting potential partners, such as farmers and local 

butchers. With their ideas and a preliminary network in place, the Dorset Wildlife Trust (DWT) 

contacted several potential funders to actually implement their plans. When the Tubney 

Charitable Trust announced that they were looking for suitable projects, the aforementioned 

organizations worked together to make their ideas fit the requirements of the Trust. Their ideas 

were evaluated positively and the Pastures New project could start in 2007, the start of the 

second episode. The project consisted of two main components. The first one was related to 

conservation grazing, i.e., grazing with traditional breeds with low stocking density on the chalk 

lands, and subsequently market the meat as an accredited brand.  However, this idea did not 

succeed due to irregular meat supply, high prices and insufficient interest from the farmers. The 

second element of the project was grassland creation and restoration. The challenge here was 

to make these activities economically sustainable. Within the project team there was room for 

lateral thinking and unconventional ideas:  

 

You could literally sit together as a group of people and say: this might work, let’s go and have 

a focus group and see what people say and give it a go (...). We had some targets to reach (...) 

but mostly we could go and reach those targets in whatever way we thought. [Representative 

Dorset Wildlife Trust, May 27, 2014]. 

 

This spawned the novel idea of letting groups of farmers apply for agro-environment schemes 

as to receive compensation for their extensive farming activities. Farmers were visited regularly 

and an inventory of their needs was made, grassland management demonstrations were held, 

farm walks and road shows were organized for local inhabitants to raise awareness and gain 

support for the activities of the DWT and the farmers, and the project was framed as enabling 

migration of species under climate change  to ensure broad political support. Together with 

 
 

Natural England the DWT facilitated the entry of several farms into a collective landscape-scale 

Higher Level Stewardship (HLS) agreement. Individually, none of the farms would have 

qualified for HLS funding. Further, the DWT organized visits for DEFRA representatives to 

the project site to inform them about the progress and success of the approach. Table 2.5 

provides an overview of the different strategies and opportunities identified.  

 

Table 2.5. Different episodes in the Pastures New project where strategies of entrepreneurs created 

opportunities 

  

Creating entrepreneurial opportunities in climate change adaptation

49

2

 
 

conservation organizations (i.e., the Dorset Wildlife trust, Natural England, the Dorset 

Environmental Records Centre, the Dorset Flora group and the mammal network) came 

together to identify the biodiversity-rich areas in Dorset and the areas where wildlife habitats 

were declining. They also brainstormed about measures how to connect these habitats: ’There 

was a lot of blue sky thinking, a lot of open mind, about what can we do to bridge the gap? 

[Representative Dorset Wildlife Trust, May 27, 2014]. The organizations were so enthusiastic 

about their ideas, that they started contacting potential partners, such as farmers and local 

butchers. With their ideas and a preliminary network in place, the Dorset Wildlife Trust (DWT) 

contacted several potential funders to actually implement their plans. When the Tubney 

Charitable Trust announced that they were looking for suitable projects, the aforementioned 

organizations worked together to make their ideas fit the requirements of the Trust. Their ideas 

were evaluated positively and the Pastures New project could start in 2007, the start of the 

second episode. The project consisted of two main components. The first one was related to 

conservation grazing, i.e., grazing with traditional breeds with low stocking density on the chalk 

lands, and subsequently market the meat as an accredited brand.  However, this idea did not 

succeed due to irregular meat supply, high prices and insufficient interest from the farmers. The 

second element of the project was grassland creation and restoration. The challenge here was 

to make these activities economically sustainable. Within the project team there was room for 

lateral thinking and unconventional ideas:  

 

You could literally sit together as a group of people and say: this might work, let’s go and have 

a focus group and see what people say and give it a go (...). We had some targets to reach (...) 

but mostly we could go and reach those targets in whatever way we thought. [Representative 

Dorset Wildlife Trust, May 27, 2014]. 

 

This spawned the novel idea of letting groups of farmers apply for agro-environment schemes 

as to receive compensation for their extensive farming activities. Farmers were visited regularly 

and an inventory of their needs was made, grassland management demonstrations were held, 

farm walks and road shows were organized for local inhabitants to raise awareness and gain 

support for the activities of the DWT and the farmers, and the project was framed as enabling 

migration of species under climate change  to ensure broad political support. Together with 

 
 

Natural England the DWT facilitated the entry of several farms into a collective landscape-scale 

Higher Level Stewardship (HLS) agreement. Individually, none of the farms would have 

qualified for HLS funding. Further, the DWT organized visits for DEFRA representatives to 

the project site to inform them about the progress and success of the approach. Table 2.5 

provides an overview of the different strategies and opportunities identified.  

 

Table 2.5. Different episodes in the Pastures New project where strategies of entrepreneurs created 

opportunities 

  Episode I (2004-2007) Episode II  (2007-2011)
Public and/ 
or private 
entrepreneurs 
involved
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Dorset Wildlife trust
Natural England
Farmers

Strategies Development of ideas on how to halt 
and reverse the decline of wildlife 
habitats in Dorset (all civil society 
groups and Natural England)

Establishing and maintaining 
relationships with farmers and 
butchers (DWT)

Approaching potential funders 
(all civil society groups and Natural 
England)

Refining ideas to make them fit the 
requirements of funders (all civil 
society groups and Natural England)

Maintaining relationships with the 
farmers (DWT)

Organizing public events to raise 
awareness (DWT and farmers)

Framing the project as contributing 
to climate change adaptation (DWT)

Lobbying by showing project results 
in the field to policy makers (DWT)

Opportunity The funding provided by the 
Tubney Charitable trust enabled the 
organizations to  start developing 
measures to connect important 
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Establishing a collective landscape-
scale HLS enabled farmers to receive 
compensation for managing their land 
more environmental- friendly and 
the Dorset Wildlife Trust to receive 
income by acting as a consultant on 
collective agri-environment schemes 
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2.5 Discussion and lessons learned  
Most strategies deployed in creating entrepreneurial opportunities in EbA are similar to the 

strategies described in the literature on social-ecological systems, which are attributed to policy 

entrepreneurs (Huitema and Meijerink, 2010), institutional entrepreneurs (Westley et al., 2013) 

and environmental leaders (Evans et al., 2015). For instance, the strategies of establishing and 

maintaining relationships, coalition forming and lobbying found in our cases are similar to those 

used to establish water transitions (Huitema and Meijerink, 2010). Also, experimenting is not 

only important in transformations towards adaptive governance of social-ecological systems 

(Olsson et al., 2006), but also a key component of opportunity creation. Experimentation is also 

a prominent part of entrepreneurship in business and management literature, where experiments 

are perceived necessary to cope with the large uncertainties that follow from the creation of 

new products and services and to evaluate reactions of customers, the government and 

competitors (Hekkert et al., 2007). The following strategies that were identified in this study 

are particularly illustrative for the opportunity creation process in EbA. First, since EbA 

involves the conservation, management and restoration of ecosystems (CBD, 2009), it always 

includes a physical component. Hence, searching for a suitable location is a crucial strategy 

for implementing EbA. Second, because EbA involves physical projects and often aims to 

provide multiple ecosystem services, a variety of stakeholders is involved. Therefore, raising 

awareness by informing people about the plans, the motivations behind projects and sharing 

successes is an important strategy to create support for EbA. Third, framing is used to place the 

local EbA projects in a larger context, for example as part of a national programme or policy.   

Our results yield four important lessons for the governance of adaptation. First, all four projects 

can generally be divided into two phases based on a clustering of the strategies deployed across 

the cases. The first phase starts with the recognition of climate change impacts, for example, 

coastal flooding and droughts, combined with other pressures on the human and natural system, 

for example habitat fragmentation. Then, entrepreneurs start to develop ideas on how to address 

these challenges (i.e., problem in search for a solution). This is often done in cooperation with 

like-minded people. Sometimes, the impacts of climate change are already observed or 

experienced by the entrepreneurs. Othertimes, the ideation, including the gathering of expertise 

and resources, takes place before the manifestation of a problem (i.e., solution in search for a 

problem, hence the denotation ‘preliminary’) (Mintrom and Norman, 2009). Simultaneously, 

 
 

 problem, hence the denotation ‘preliminary’) (Mintrom and Norman, 2009). Simultaneously, 

new relationships are established with people that can help the entrepreneurs to further develop 

 their ideas. Then, the search for a suitable location starts where the entrepreneurs can 

implement and test their ideas in practice. Also, efforts are being made to form coalitions of 

people or organizations that complement each other.  Further, means of financing the ideas are 

being sought which often includes lobbying and framing the project to make it fit particular 

funding requirements. The strategies are sometimes used by individual entrepreneurs and other 

times in cooperation with others. The first phase usually ends with finding a location and a 

partnership to start the EbA project. This process is depicted in Figure 2.1. 

 

 

Figure 2.1 shows that there is a sequence in strategies deployed while multiple strategies are 

also deployed at the same time. The sequentiality is more difficult to determine in the second 

phase, where multiple entrepreneurs develop and combine strategies. This observation is 

supported by Dimov (2007), who argues that rather than directional, sequential and ordered, 

the entrepreneurial innovation process is an iterative process of shaping, elaborating and 

refining ideas. Strategies such as establishing and maintaining relationships with project 

partners, authorities and local residents, lobbying at different administrative levels and framing 

are simultaneously deployed. Awareness raising is important to gain support for the project 

activities around the project location. The results of experiments are used for awareness raising 
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activities as well as for lobbying purposes. Figure 2.2 shows the dynamic second phase of the 

opportunity creation process. 

 

 

 

 

 

 

 

 

 

 

Figure 2.2. Dynamic interactions between different strategies in the second phase of the opportunity 

creation process in EbA 

 

The second lesson relates to the type of strategies deployed, specifically individual versus 

collective strategies. Our results show that throughout the opportunity creation process, both 

individual and collective strategies are deployed. Often, initially strategies such as searching 

for a suitable location or lobbying are deployed by individual entrepreneurs or organizations, 

but as soon as coalitions are formed and relationships are established, mutual strategies are 

developed. The Water holding case for example shows that after collectively developing and 

implementing strategies, individual strategies prevail again as a result of shifting the ownership 

of a project towards one actor group (in this case the farmers). 

Third, our results show that EbA projects require - often unusual - coalitions between 

entrepreneurs from different backgrounds (e.g., Transport for London with a nature 

conservation NGO) resulting in mutual opportunities. For example, the need of the RSPB for 

material to realize a coastal realignment was met by Crossrail, who could in its turn fulfil its 

sustainability goals. The mutual opportunities increase as the projects progresses. The 

involvement of entrepreneurs from government, business and civil society seems crucial for 

creating these mutual opportunities. Entrepreneurs from the public sphere have close links to 

authorities and can create conditions for experimentation and innovation by widening possible 
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restricting policies or regulations, which is a common constraint in EbA (Lukasiewicz et al., 

2016). Business entrepreneurs can contribute to the longer-term economic sustainability of EbA 

projects through the creation of innovative business models. This is important given the 

difficulties to obtain long-term funding for EbA (Brink et al., 2016). Finally, civil society 

entrepreneurs, often environmental NGO’s, are important for their knowledge on ecosystem 

services, their contacts in the field and to gain (local) support for the plans. 

Until the rise of neoliberalism in the 1980’s, public issues were seen as the sole responsibility 

of the public domain, and private issues as the responsibility of private actors. Thereafter it 

became increasingly accepted that the private sector shared, or took over, responsibilities from 

public actors (Mees, 2017). ‘Soft policy instruments’, which encourage participatory 

approaches by allowing private actors to influence the goals of adaptation and the distribution 

of responsibilities, reflect this (Klein et al., 2017). Our results illustrate the shifting roles and 

responsibilities of entrepreneurs in adaptation practice. Business entrepreneurs contributed to 

EbA beyond mere financial input, necessitating a more accurate depiction of the role of the 

private sector beyond that of project funders which is currently hold in EbA studies (Naumann 

et al., 2011; Vignola et al., 2009). The business entrepreneurs in our cases innovatively 

combined ecosystem services such as water regulation and food production (i.e., aquaculture 

with floating agriculture). Also, new actor constellations were set up in the form of a network 

of farmers involved in underground water storage. However, the business entrepreneurs were 

not the only ones creating opportunities. A civil servant developed the idea of combining novel 

water management practices with products to increase the economic sustainability of inland 

shores. Further, a nature conservation NGO started to provide consultancy services to farmers 

after their successful attempt to facilitate the collective application for agro-environmental 

subsidies. These examples indicate the shifting roles as well as the mutual interdependence of 

entrepreneurs in EbA projects.  
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Abstract 

Entrepreneurship receives increasing attention in climate change adaptation. While entrepreneurial 

behaviour is the attempt to exploit opportunities for own benefit, it can also aim to contribute to 

environmental, social and/ or economic values for the wider society. However, there is limited 

knowledge about the factors that shape the success or failure of entrepreneurial opportunity exploitation 

related to climate change adaptation. Drawing on interviews, field observations and literature, this paper 

presents an in-depth comparative study of 18 ecosystem-based adaptation initiatives in the Netherlands 

and the UK, in order to examine the conditions that support entrepreneurial opportunity exploitation. 

Our empirical analysis of the cases, using fuzzy set Qualitative Comparative Analysis, identifies two 

specific combinations of conditions that explain successful opportunity exploitation in ecosystem-based 

adaptation: facilitating policies and regulations combined with either high availability of capital or with 

strong financial motives. Individually, however, these conditions are insufficient for successful 

opportunity exploitation. Altruism is neither a necessary nor a sufficient condition for success, nor part 

of a combination of necessary and sufficient conditions. The findings suggest that strategies to enhance 

ecosystem-based adaptation should concentrate on access to financial capital and facilitating policies 

and regulations. 
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3.1 Introduction   
In search for responses to global environmental challenges such as climate change adaptation 

and biodiversity loss, the private sector has received increasing scholarly attention (Berkhout 

et al., 2006; Mees et al., 2012; Milman and Warner, 2016; Schneider, 2014; TEEB, 2012; 

Tompkins and Eakin, 2012; Weinhofer and Busch, 2013) as a source of expertise, technology, 

financing and entrepreneurial spirit (Coleman et al., 2011). A specific area of climate change 

adaptation where contributions of private actors are currently explored is Ecosystem-based 

Adaptation (EbA), i.e. the use of ecosystems in supporting people to adapt to climate change. 

EbA initiatives aim to address the risks of climate change while simultaneously offering 

additional benefits for society (CBD 2009). Originally, the main actors in EbA were 

governments and (international) environmental organisations (Andrade Pérez et al., 2010; Colls 

et al., 2009; Dudley et al., 2010; TNC, 2009; UNEP et al., 2013; WB, 2009). However, state 

retrenchment and ongoing processes of decentralisation and privatisation in western 

democracies have triggered greater interest in the provision of adaptation public goods and 

services by private actors (Tompkins and Eakin, 2012). Indeed, private sector parties are 

increasingly interested in the business opportunities associated with climate change adaptation 

and solutions to ecosystem degradation and biodiversity loss (Hart, 2007; WBCSD, 2008). An 

example is the forest biodiversity program of a large paper producer who aimed for market 

differentiation (WBCSD, 2012).  

This paper focuses on a specific type of private actor contribution to EbA, namely 

entrepreneurship. Schumpeter (1934) famously stylised entrepreneurship as ‘creative 

destruction’, as innovation that disrupts existing markets by establishing new products or 

services, by exploiting new sources of supply, or by introducing novel combinations of means 

of production, methods of production or forms of organization. The new products or 

combinations replace the established ones and thereby stimulate economic change and growth. 

In recent years, the innovation debate has broadened to include social, environmental and 

climate change adaptation goals with claims that entrepreneurial approaches could help to 

preserve ecosystems, maintain biodiversity and contribute to climate change adaptation and 

mitigation (Cohen and Winn, 2007; Dean and McMullen, 2007). Despite concerns about false 

corporate claims about environmental benefits (greenwashing) (Delmas and Burbano, 2011; 

Laufer, 2003), studies proliferate on entrepreneurs that create social value for people and 

 
 

communities (Zahra et al., 2009), reduce environmental impacts (Schaltegger and Wagner, 

2011) or simultaneously enhance social, environmental and economic values (Hall et al., 2010; 

Parrish, 2010; Schaltegger et al., 2016; Tilley and Young, 2009).  

Despite multiplying case studies about sustainability-themed entrepreneurship, we lack 

knowledge about the conditions for successful entrepreneurship in sustainability issues in 

general, and in climate change adaptation and EbA more specifically. Therefore, this paper 

attempts to identify combinations of conditions for successful entrepreneurship in EbA. We 

focus on the opportunity exploitation phase of entrepreneurial innovations when ideas that 

entrepreneurs had developed previously materialize and are put into practice (McMullen and 

Shepherd, 2006). Our guiding research question is: What are the conditions for successful 

exploitation of entrepreneurial opportunities in ecosystem-based adaptation? Our explorative 

study comprises 18 cases of entrepreneurial opportunity exploitation in EbA in the UK and the 

Netherlands, using fuzzy set Qualitative Comparative Analysis (fsQCA), which allows 

examination of multiple conditions in conjunction (Ragin, 2000). Since EbA is usually 

undertaken in the context of complex social-ecological systems (Bourne et al., 2016), the 

sensitivity of QCA analysis to detect multiple causality is particularly useful. 

In the next section, we introduce our conceptual framework by reviewing insights from 

entrepreneurship and adaptation literature on entrepreneurial opportunity exploitation and its 

related conditions. This is followed by an overview over the research design. The results section 

presents the combinations of conditions (paths) that lead to successful opportunity exploitation 

in EbA in our case set. We subsequently discuss the findings and the potential of QCA for 

advancing adaptation science and policy, and present our conclusions. 

 

3.2 Conceptual framework: Entrepreneurial opportunity 

exploitation and its conditions 
	
3.2.1 Entrepreneurial opportunity exploitation 

EbA aims to contribute to 1) climate change adaptation, 2) socio-economic development, 3) 

environmental protection and biodiversity conservation and 4) sustainable economic 

development (Munang et al., 2013b). The public good component of these aims makes private 

sector entrepreneurial approaches precarious, since benefits cannot be fully internalized. 
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financing and entrepreneurial spirit (Coleman et al., 2011). A specific area of climate change 

adaptation where contributions of private actors are currently explored is Ecosystem-based 

Adaptation (EbA), i.e. the use of ecosystems in supporting people to adapt to climate change. 

EbA initiatives aim to address the risks of climate change while simultaneously offering 

additional benefits for society (CBD 2009). Originally, the main actors in EbA were 

governments and (international) environmental organisations (Andrade Pérez et al., 2010; Colls 

et al., 2009; Dudley et al., 2010; TNC, 2009; UNEP et al., 2013; WB, 2009). However, state 

retrenchment and ongoing processes of decentralisation and privatisation in western 

democracies have triggered greater interest in the provision of adaptation public goods and 

services by private actors (Tompkins and Eakin, 2012). Indeed, private sector parties are 

increasingly interested in the business opportunities associated with climate change adaptation 

and solutions to ecosystem degradation and biodiversity loss (Hart, 2007; WBCSD, 2008). An 

example is the forest biodiversity program of a large paper producer who aimed for market 

differentiation (WBCSD, 2012).  

This paper focuses on a specific type of private actor contribution to EbA, namely 

entrepreneurship. Schumpeter (1934) famously stylised entrepreneurship as ‘creative 

destruction’, as innovation that disrupts existing markets by establishing new products or 

services, by exploiting new sources of supply, or by introducing novel combinations of means 

of production, methods of production or forms of organization. The new products or 

combinations replace the established ones and thereby stimulate economic change and growth. 

In recent years, the innovation debate has broadened to include social, environmental and 

climate change adaptation goals with claims that entrepreneurial approaches could help to 

preserve ecosystems, maintain biodiversity and contribute to climate change adaptation and 

mitigation (Cohen and Winn, 2007; Dean and McMullen, 2007). Despite concerns about false 

corporate claims about environmental benefits (greenwashing) (Delmas and Burbano, 2011; 

Laufer, 2003), studies proliferate on entrepreneurs that create social value for people and 

 
 

communities (Zahra et al., 2009), reduce environmental impacts (Schaltegger and Wagner, 

2011) or simultaneously enhance social, environmental and economic values (Hall et al., 2010; 

Parrish, 2010; Schaltegger et al., 2016; Tilley and Young, 2009).  

Despite multiplying case studies about sustainability-themed entrepreneurship, we lack 

knowledge about the conditions for successful entrepreneurship in sustainability issues in 

general, and in climate change adaptation and EbA more specifically. Therefore, this paper 

attempts to identify combinations of conditions for successful entrepreneurship in EbA. We 

focus on the opportunity exploitation phase of entrepreneurial innovations when ideas that 

entrepreneurs had developed previously materialize and are put into practice (McMullen and 

Shepherd, 2006). Our guiding research question is: What are the conditions for successful 

exploitation of entrepreneurial opportunities in ecosystem-based adaptation? Our explorative 

study comprises 18 cases of entrepreneurial opportunity exploitation in EbA in the UK and the 

Netherlands, using fuzzy set Qualitative Comparative Analysis (fsQCA), which allows 

examination of multiple conditions in conjunction (Ragin, 2000). Since EbA is usually 

undertaken in the context of complex social-ecological systems (Bourne et al., 2016), the 

sensitivity of QCA analysis to detect multiple causality is particularly useful. 

In the next section, we introduce our conceptual framework by reviewing insights from 

entrepreneurship and adaptation literature on entrepreneurial opportunity exploitation and its 

related conditions. This is followed by an overview over the research design. The results section 

presents the combinations of conditions (paths) that lead to successful opportunity exploitation 

in EbA in our case set. We subsequently discuss the findings and the potential of QCA for 

advancing adaptation science and policy, and present our conclusions. 

 

3.2 Conceptual framework: Entrepreneurial opportunity 

exploitation and its conditions 
	
3.2.1 Entrepreneurial opportunity exploitation 

EbA aims to contribute to 1) climate change adaptation, 2) socio-economic development, 3) 

environmental protection and biodiversity conservation and 4) sustainable economic 

development (Munang et al., 2013b). The public good component of these aims makes private 

sector entrepreneurial approaches precarious, since benefits cannot be fully internalized. 
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Entrepreneurial EbA will therefore combine private and public gain. Examples are the 

production of seedlings by local community members (‘treepreneurs’) for a reforestation 

project in Durban, South-Africa (Roberts et al., 2012) and the introduction of water boxes to 

increase the survival rate of newly planted trees to prevent erosion and combat desertification 

in Spain (Pijnappels and Dietl, 2013). These are cases of ‘sustainable entrepreneurship’ 

(Parrish, 2010; Schaefer et al., 2015; Schaltegger and Wagner, 2011), which focuses ‘on the 

preservation of nature, life support and community in the pursuit of perceived opportunities to 

bring into existence future products and services for gain, where gain is broadly construed to 

include economic and non-economic gains to individuals, the economy and society’ (Shepherd 

and Patzelt, 2011: p. 142).   

Entrepreneurship has been conceptualised as comprising first the discovery or creation of an 

entrepreneurial opportunity followed by its exploitation (McMullen and Shepherd, 2006; 

Shane, 2003). Entrepreneurial opportunities are situations in which new goods, services and 

markets can be introduced to create profit (Kirzner, 1997; Shane and Venkataraman, 2000). 

Subsequent to the discovery or creation of an opportunity, entrepreneurship involves the 

decision whether or not to exploit it (McMullen and Shepherd, 2006). Following Schumpeter’s 

(1934) distinction between invention and innovation, invention constitutes the discovery or 

creation of an opportunity and innovation its exploitation. Some scholars argue that opportunity 

exploitation begins when the entrepreneur mobilises resources to set up a new business (Alvarez 

and Busenitz, 2001; Nieto and González-Álvarez, 2014). However, opportunity exploitation 

can also take place within existing firms or through market mechanisms (Fuentes Fuentes et al., 

2010; Shane and Eckhardt, 2005). Opportunity exploitation then comprises any gathering and 

recombining of resources to pursue an opportunity, as opposed to the more mental activity of 

opportunity discovery (Shane, 2003). We therefore understand entrepreneurial opportunity 

exploitation in EbA as gathering and (re)combining resources to introduce new goods and 

services related to EbA, either through new or established firms and organizations. Our focus 

on opportunity exploitation is therefore motivated by an interest in the conditions under which 

EbA entrepreneurs are able to mobilise sufficient resources to realise both economic benefits 

solely for the entrepreneur and non-economic benefits for both the entrepreneur and the broader 

community.  

 

 
 

3.2.2 Conditions explaining successful opportunity exploitation 

Overview 

Entrepreneurial opportunities can be 

exploited to different extents, ranging from 

successful to unsuccessful exploitation. The 

extent to which opportunities are 

successfully exploited is in this paper based 

on whether or not (1) a sustainable business 

model is implemented, (2) activities are 

undertaken related to the introduction of the 

EbA-related products or services and (3) 

EbA-related products or services are 

operated at full-scale. Opportunities are 

successfully exploited when all three 

elements are present. Appendix B provides 

more information about the degrees of 

opportunity exploitation distinguished in this 

paper. Explanations for the success and failure of entrepreneurial opportunity exploitation in  

EbA contexts can be found in both entrepreneurship and adaptation literature. Although 

certainly not exhaustive, our analysis of 15 peer-reviewed entrepreneurship papers and 44 peer-

reviewed and other documents on EbA suggests that a set of four conditions are likely to be 

strong predictors of opportunity exploitation: altruism, financial motives, capital availability 

and policies and regulations. These conditions combine actor attributes (characteristics of 

entrepreneurs involved in opportunity exploitation) and characteristics of the opportunity 

(contextual components of opportunity exploitation) (cf. Shane, 2003) (Figure 3.1). Regarding 

actor attributes, the motivation of entrepreneurs to exploit opportunities, and more specifically 

altruistic and financial motives are emphasised in the EbA literature (Naumann et al., 2011; 

Tompkins and Eakin, 2012). Contextual components of opportunity exploitation relate to the 

economic, political and cultural institutions that shape the situation (Shane, 2003). The EbA 

literature emphasises the economic and policy factors that influence exploitation, in particular 

Fig. 3.1. Schematic representation of the 
four selected conditions influencing 
entrepreneurial opportunity exploitation 
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EbA entrepreneurs are able to mobilise sufficient resources to realise both economic benefits 
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economic, political and cultural institutions that shape the situation (Shane, 2003). The EbA 
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availability of capital (Colls et al., 2009) and enabling international, national and local policies 

(Doswald and Osti, 2011; Naumann et al., 2011).  

Table 3.1 presents the four conditions and associated indicators. We discuss each condition 

separately below before we combine and test them as necessary and sufficient conditions in the 

empirical analysis.  
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change (Johnson, 2012). Howell and Allen (2017) showed that altruistic concerns about climate 

change impacts on future generations and vulnerable people are most important for climate 

change mitigation actions. Altruistic motivations can move private organizations or actors to 

fund EbA initiatives (Naumann et al., 2011). Based on the perceived contribution of EbA to 

socio-economic development, climate change adaptation and biodiversity conservation 

(Munang et al., 2013b), we distinguish three indicators for altruistic behaviour. First, empathy 

enables individuals to think, feel, and experience emotions similar to those experienced by 

others. They are motivated to find opportunities to improve other people’s situation because 

this improves their own emotional state (Patzelt and Shepherd, 2011). Empathy can be driven 

by connectivity to place or solidarity with others (Tompkins and Eakin, 2012). A strong 

connection with the location of an EbA initiative can motivate entrepreneurial activity since 

places provide a sense of identity (Patzelt and Shepherd, 2011). Feelings of solidarity can drive 

EbA entrepreneurship when it improves the livelihoods of others or provides multiple societal 

benefits (Naumann et al., 2011). The second indicator is awareness of climate change and 

related risk perceptions which enhance the willingness of individuals to take or support 

leadership on the issue. Perception of climate risk at a local level is a strong impetus for action. 

In EbA, this is frequently flood risk perception (Naumann et al., 2011). The third indicator is a 

motivation to strengthen biodiversity and ecosystem services, which distinguishes EbA from 

other adaptation strategies (CBD, 2009). People do experience empathy not just for humans, 

Condition Indicators Description References
Actor attributes: Motivation
Altruism 
(AL)

Empathy – 
connectivity to 
place

A strong bond with the 
location where EbA takes 
place 

Patzelt and Shepherd 
(2011); Tompkins and 
Eakin (2012)

Empathy –  
solidarity with 
others

A motivation to advance other 
people’s situation through 
improving their livelihoods or 
providing societal benefits

Naumann et al. 
(2011); Patzelt and 
Shepherd (2011); 
Tompkins and Eakin 
(2012)

Climate change 
awareness and risk 
perception

Awareness of climate change 
and perception of climate 
change risks

Naumann et al. (2011)

Enhancement of 
biodiversity and 
ecosystem services

A motivation to strengthen 
biodiversity and/or ecosystem 
services in a specific place

Patzelt and Shepherd 
(2011)

Financial 
motives (FM)

Profit 
maximization

A motivation to increase 
personal or corporate 
economic gains 

Dean and McMullen 
(2007)

Development of 
business models

A motivation to assure a 
continued delivery of the EbA-
related products or services

Engel et al. (2008); 
Wertz-Kanounnikoff 
et al. (2011)

Contextual components: Economic and policy context
Capital 
availability 
(CA) 

Availability of 
external capital

Access to external capital, 
i.e. capital without pay-back 
obligation 

Halme and Korpela 
(2014); Teece (2010)

Availability of 
internal capital

Access to personal or company 
financial resources

Shane and Eckhardt 
(2005)

Availability of 
revenues

Ability to obtain revenues 
from EbA- related products or 
services 

Osterwalder et al. 
(2010)

Policies and 
regulations 
(PR)

Influence of 
international, 
national and local 
policies

Extent to which international, 
national and local policies 
influence the introduction 
of EbA-related products and 
services 

Cowan et al. (2010); 
Dimov (2007)

Influence of 
regulations

Extent to which regulations 
influence the introduction 
of EbA-related products and 
services

Dimov (2007); 
Naumann et al. (2011)
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connection with the location of an EbA initiative can motivate entrepreneurial activity since 

places provide a sense of identity (Patzelt and Shepherd, 2011). Feelings of solidarity can drive 

EbA entrepreneurship when it improves the livelihoods of others or provides multiple societal 

benefits (Naumann et al., 2011). The second indicator is awareness of climate change and 

related risk perceptions which enhance the willingness of individuals to take or support 

leadership on the issue. Perception of climate risk at a local level is a strong impetus for action. 

In EbA, this is frequently flood risk perception (Naumann et al., 2011). The third indicator is a 

motivation to strengthen biodiversity and ecosystem services, which distinguishes EbA from 

other adaptation strategies (CBD, 2009). People do experience empathy not just for humans, 

Condition Indicators Description References
Actor attributes: Motivation
Altruism 
(AL)

Empathy – 
connectivity to 
place

A strong bond with the 
location where EbA takes 
place 

Patzelt and Shepherd 
(2011); Tompkins and 
Eakin (2012)

Empathy –  
solidarity with 
others

A motivation to advance other 
people’s situation through 
improving their livelihoods or 
providing societal benefits

Naumann et al. 
(2011); Patzelt and 
Shepherd (2011); 
Tompkins and Eakin 
(2012)

Climate change 
awareness and risk 
perception

Awareness of climate change 
and perception of climate 
change risks

Naumann et al. (2011)

Enhancement of 
biodiversity and 
ecosystem services

A motivation to strengthen 
biodiversity and/or ecosystem 
services in a specific place

Patzelt and Shepherd 
(2011)

Financial 
motives (FM)

Profit 
maximization

A motivation to increase 
personal or corporate 
economic gains 

Dean and McMullen 
(2007)

Development of 
business models

A motivation to assure a 
continued delivery of the EbA-
related products or services

Engel et al. (2008); 
Wertz-Kanounnikoff 
et al. (2011)

Contextual components: Economic and policy context
Capital 
availability 
(CA) 

Availability of 
external capital

Access to external capital, 
i.e. capital without pay-back 
obligation 

Halme and Korpela 
(2014); Teece (2010)

Availability of 
internal capital

Access to personal or company 
financial resources

Shane and Eckhardt 
(2005)

Availability of 
revenues

Ability to obtain revenues 
from EbA- related products or 
services 

Osterwalder et al. 
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Policies and 
regulations 
(PR)

Influence of 
international, 
national and local 
policies

Extent to which international, 
national and local policies 
influence the introduction 
of EbA-related products and 
services 
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Influence of 
regulations

Extent to which regulations 
influence the introduction 
of EbA-related products and 
services
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Naumann et al. (2011)
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availability of capital (Colls et al., 2009) and enabling international, national and local policies 

(Doswald and Osti, 2011; Naumann et al., 2011).  

Table 3.1 presents the four conditions and associated indicators. We discuss each condition 

separately below before we combine and test them as necessary and sufficient conditions in the 

empirical analysis.  
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Actor attributes: motivation 

 ‘Motivation’ is operationalised in Tompkins and Eakin’s (2012) study of private providers of 

adaptation public goods where managers of private capital create adaptation benefits for a 

broader community; hence benefits either do not directly accrue back to the private provider or 

are diffuse in space and time. Examples are soil and water conservation measures taken by 

farmers and actions of citizens to enhance the infiltration capacity of urban areas. In all cases, 

adaptation goods are deliberately provided by actors who have, amongst others, two types of 

motivations: 1) altruistic and/or 2) financial.  

Altruism is ‘the individual motivation to improve the welfare of another person’ (Penner et al., 

2005: p. 368). Altruistic values are positively related to pro-environmental behaviour (De Groot 

and Steg, 2009; Karp, 1996; Klöckner, 2013; Stern, 2000) and motivate action on climate 

change (Johnson, 2012). Howell and Allen (2017) showed that altruistic concerns about climate 

change impacts on future generations and vulnerable people are most important for climate 

change mitigation actions. Altruistic motivations can move private organizations or actors to 

fund EbA initiatives (Naumann et al., 2011). Based on the perceived contribution of EbA to 

socio-economic development, climate change adaptation and biodiversity conservation 

(Munang et al., 2013b), we distinguish three indicators for altruistic behaviour. First, empathy 

enables individuals to think, feel, and experience emotions similar to those experienced by 

others. They are motivated to find opportunities to improve other people’s situation because 

this improves their own emotional state (Patzelt and Shepherd, 2011). Empathy can be driven 

by connectivity to place or solidarity with others (Tompkins and Eakin, 2012). A strong 

connection with the location of an EbA initiative can motivate entrepreneurial activity since 

places provide a sense of identity (Patzelt and Shepherd, 2011). Feelings of solidarity can drive 

EbA entrepreneurship when it improves the livelihoods of others or provides multiple societal 

benefits (Naumann et al., 2011). The second indicator is awareness of climate change and 

related risk perceptions which enhance the willingness of individuals to take or support 

leadership on the issue. Perception of climate risk at a local level is a strong impetus for action. 

In EbA, this is frequently flood risk perception (Naumann et al., 2011). The third indicator is a 

motivation to strengthen biodiversity and ecosystem services, which distinguishes EbA from 

other adaptation strategies (CBD, 2009). People do experience empathy not just for humans, 
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but also for animals, which can motivate them to improve the environmental conditions in 

which animals live (Patzelt and Shepherd, 2011).  

Financial motives can also drive EbA entrepreneurship. They include 1) profit maximization 

and 2) development of business models. Profit maximization refers to the opportunity to 

increase the entrepreneurs’ personal or corporate economic gains (Dean and McMullen, 2007). 

Compensatory and incentive payments address this motive (Tompkins and Eakin, 2012). 

Motivations to introduce business models relate to the desire to assure a continued delivery of 

EbA-related products or services. Payment schemes for ecosystem services, a mechanism to 

translate external, non-market values of the environment into financial incentives for actors to 

provide such services, address this motive (Engel et al., 2008; Wertz-Kanounnikoff et al., 

2011).   

 

Contextual components: economic and policy context 

Among the external factors for successful opportunity exploitation in EbA, the availability of 

capital and government policies and regulations have been emphasised (Shane et al., 2003).  

Availability of capital is a critical factor because it positively influences opportunity 

exploitation (Nieto and González-Álvarez, 2014), while lack of funding and lack of knowledge 

about potential financing instruments are common constraints in EbA implementation (Colls et 

al., 2009; Naumann et al., 2011). Capital availability can originate from different sources: 1) 

External capital refers to capital without pay-back obligation, acquired through funding from 

organizations and institutions other than the entrepreneur’s own firm, e.g. subsidies (Halme and 

Korpela, 2014). As there is not always a business model that can support value capture in EbA, 

government funding and/ or philanthropy is often needed (Teece, 2010). 2) Internal capital is 

the entrepreneur’s own financial resources. Entrepreneurs with greater own capital are more 

likely to exploit opportunities (Shane and Eckhardt, 2005). 3) Revenues obtained from the 

products and services: entrepreneurial success also depends on the availability of a market, or 

customer segments, to sell the product or service (Osterwalder et al., 2010).  

Policies and regulations can either promote or constrain entrepreneurship (Dimov, 2007). 

Constraints arise from rules and regulations prohibiting or conditioning certain entrepreneurial 

actions. Successful opportunity exploitation partially depends on the entrepreneurial skills to 

make persuasive claims against actual or pending regulation or administrative decisions that 

 
 

would limit opportunity exploitation. Entrepreneurship also includes bargaining and coalition 

formation to influence the relevant governance structures (Companys and McMullen, 2007). 

The regulatory framework can also support entrepreneurship in EbA. Examples are regulations 

that require the restoration of damaged sites (Naumann et al., 2011) or the initiation of National 

Adaptation Strategies. The implementation and further development of climate change laws 

and strategies in some countries, e.g. the UK, could promote EbA (Cowan et al., 2010). The 

development and use of EbA are potentially facilitated by the EU green infrastructure initiative 

(Naumann et al., 2011) and the EU Water Framework Directive (Doswald and Osti, 2011).  

 

Assumption 

Our empirical field work and data analysis aimed to explore systematically whether and how 

the factors described above form necessary and sufficient combinations of conditions for 

successful opportunity exploitation. While QCA analysis serves as an evaluation of theoretical 

assumptions rather than statistical hypothesis testing (Schneider and Wagemann, 2012), it is 

useful to formulate an assumption that guides the data analysis. Based on the literature and our 

selection of the four conditions, in formal QCA notation the assumption is:  

 

AL (CA*PR) + FM (CA*PR) → OE 

 

where the symbol ‘+’ indicates disjunction (logical ‘OR’), meaning that either conditions or 

conjunction is sufficient, indicated with ‘→’. ‘*’ represents conjunction (logical ‘AND’), 

meaning that a combination of conditions is sufficient for the outcome. In plain language, we 

expect that two conjunctions are sufficient for successful entrepreneurial opportunity 

exploitation: 1) altruism (AL) combined with capital availability (CA) and facilitating policies 

and regulations (PR), or 2) financial motives (FM) combined with capital availability (CA) and 

facilitating policies and regulations (PR).  

 

3.3 Materials and methods 
Identifying conditions for successful entrepreneurial opportunity exploitation in EbA required 

systematic case comparison. We conducted both within-case and cross-case analyses. Within-

case analysis aimed at understanding how the four conditions manifest themselves in each case 
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Our empirical field work and data analysis aimed to explore systematically whether and how 

the factors described above form necessary and sufficient combinations of conditions for 

successful opportunity exploitation. While QCA analysis serves as an evaluation of theoretical 

assumptions rather than statistical hypothesis testing (Schneider and Wagemann, 2012), it is 

useful to formulate an assumption that guides the data analysis. Based on the literature and our 

selection of the four conditions, in formal QCA notation the assumption is:  

 

AL (CA*PR) + FM (CA*PR) → OE 

 

where the symbol ‘+’ indicates disjunction (logical ‘OR’), meaning that either conditions or 

conjunction is sufficient, indicated with ‘→’. ‘*’ represents conjunction (logical ‘AND’), 

meaning that a combination of conditions is sufficient for the outcome. In plain language, we 

expect that two conjunctions are sufficient for successful entrepreneurial opportunity 

exploitation: 1) altruism (AL) combined with capital availability (CA) and facilitating policies 

and regulations (PR), or 2) financial motives (FM) combined with capital availability (CA) and 

facilitating policies and regulations (PR).  

 

3.3 Materials and methods 
Identifying conditions for successful entrepreneurial opportunity exploitation in EbA required 

systematic case comparison. We conducted both within-case and cross-case analyses. Within-

case analysis aimed at understanding how the four conditions manifest themselves in each case 
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but also for animals, which can motivate them to improve the environmental conditions in 

which animals live (Patzelt and Shepherd, 2011).  

Financial motives can also drive EbA entrepreneurship. They include 1) profit maximization 

and 2) development of business models. Profit maximization refers to the opportunity to 

increase the entrepreneurs’ personal or corporate economic gains (Dean and McMullen, 2007). 

Compensatory and incentive payments address this motive (Tompkins and Eakin, 2012). 

Motivations to introduce business models relate to the desire to assure a continued delivery of 

EbA-related products or services. Payment schemes for ecosystem services, a mechanism to 

translate external, non-market values of the environment into financial incentives for actors to 

provide such services, address this motive (Engel et al., 2008; Wertz-Kanounnikoff et al., 

2011).   

 

Contextual components: economic and policy context 

Among the external factors for successful opportunity exploitation in EbA, the availability of 

capital and government policies and regulations have been emphasised (Shane et al., 2003).  

Availability of capital is a critical factor because it positively influences opportunity 

exploitation (Nieto and González-Álvarez, 2014), while lack of funding and lack of knowledge 

about potential financing instruments are common constraints in EbA implementation (Colls et 

al., 2009; Naumann et al., 2011). Capital availability can originate from different sources: 1) 

External capital refers to capital without pay-back obligation, acquired through funding from 

organizations and institutions other than the entrepreneur’s own firm, e.g. subsidies (Halme and 

Korpela, 2014). As there is not always a business model that can support value capture in EbA, 

government funding and/ or philanthropy is often needed (Teece, 2010). 2) Internal capital is 

the entrepreneur’s own financial resources. Entrepreneurs with greater own capital are more 

likely to exploit opportunities (Shane and Eckhardt, 2005). 3) Revenues obtained from the 

products and services: entrepreneurial success also depends on the availability of a market, or 

customer segments, to sell the product or service (Osterwalder et al., 2010).  

Policies and regulations can either promote or constrain entrepreneurship (Dimov, 2007). 

Constraints arise from rules and regulations prohibiting or conditioning certain entrepreneurial 

actions. Successful opportunity exploitation partially depends on the entrepreneurial skills to 

make persuasive claims against actual or pending regulation or administrative decisions that 

 
 

would limit opportunity exploitation. Entrepreneurship also includes bargaining and coalition 

formation to influence the relevant governance structures (Companys and McMullen, 2007). 

The regulatory framework can also support entrepreneurship in EbA. Examples are regulations 

that require the restoration of damaged sites (Naumann et al., 2011) or the initiation of National 

Adaptation Strategies. The implementation and further development of climate change laws 

and strategies in some countries, e.g. the UK, could promote EbA (Cowan et al., 2010). The 

development and use of EbA are potentially facilitated by the EU green infrastructure initiative 

(Naumann et al., 2011) and the EU Water Framework Directive (Doswald and Osti, 2011).  

 

Assumption 

Our empirical field work and data analysis aimed to explore systematically whether and how 

the factors described above form necessary and sufficient combinations of conditions for 

successful opportunity exploitation. While QCA analysis serves as an evaluation of theoretical 

assumptions rather than statistical hypothesis testing (Schneider and Wagemann, 2012), it is 

useful to formulate an assumption that guides the data analysis. Based on the literature and our 

selection of the four conditions, in formal QCA notation the assumption is:  

 

AL (CA*PR) + FM (CA*PR) → OE 

 

where the symbol ‘+’ indicates disjunction (logical ‘OR’), meaning that either conditions or 

conjunction is sufficient, indicated with ‘→’. ‘*’ represents conjunction (logical ‘AND’), 

meaning that a combination of conditions is sufficient for the outcome. In plain language, we 

expect that two conjunctions are sufficient for successful entrepreneurial opportunity 

exploitation: 1) altruism (AL) combined with capital availability (CA) and facilitating policies 

and regulations (PR), or 2) financial motives (FM) combined with capital availability (CA) and 

facilitating policies and regulations (PR).  

 

3.3 Materials and methods 
Identifying conditions for successful entrepreneurial opportunity exploitation in EbA required 

systematic case comparison. We conducted both within-case and cross-case analyses. Within-

case analysis aimed at understanding how the four conditions manifest themselves in each case 
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but also for animals, which can motivate them to improve the environmental conditions in 

which animals live (Patzelt and Shepherd, 2011).  

Financial motives can also drive EbA entrepreneurship. They include 1) profit maximization 

and 2) development of business models. Profit maximization refers to the opportunity to 

increase the entrepreneurs’ personal or corporate economic gains (Dean and McMullen, 2007). 

Compensatory and incentive payments address this motive (Tompkins and Eakin, 2012). 

Motivations to introduce business models relate to the desire to assure a continued delivery of 

EbA-related products or services. Payment schemes for ecosystem services, a mechanism to 

translate external, non-market values of the environment into financial incentives for actors to 

provide such services, address this motive (Engel et al., 2008; Wertz-Kanounnikoff et al., 

2011).   

 

Contextual components: economic and policy context 

Among the external factors for successful opportunity exploitation in EbA, the availability of 

capital and government policies and regulations have been emphasised (Shane et al., 2003).  

Availability of capital is a critical factor because it positively influences opportunity 

exploitation (Nieto and González-Álvarez, 2014), while lack of funding and lack of knowledge 

about potential financing instruments are common constraints in EbA implementation (Colls et 

al., 2009; Naumann et al., 2011). Capital availability can originate from different sources: 1) 

External capital refers to capital without pay-back obligation, acquired through funding from 

organizations and institutions other than the entrepreneur’s own firm, e.g. subsidies (Halme and 

Korpela, 2014). As there is not always a business model that can support value capture in EbA, 

government funding and/ or philanthropy is often needed (Teece, 2010). 2) Internal capital is 

the entrepreneur’s own financial resources. Entrepreneurs with greater own capital are more 

likely to exploit opportunities (Shane and Eckhardt, 2005). 3) Revenues obtained from the 

products and services: entrepreneurial success also depends on the availability of a market, or 

customer segments, to sell the product or service (Osterwalder et al., 2010).  

Policies and regulations can either promote or constrain entrepreneurship (Dimov, 2007). 

Constraints arise from rules and regulations prohibiting or conditioning certain entrepreneurial 

actions. Successful opportunity exploitation partially depends on the entrepreneurial skills to 

make persuasive claims against actual or pending regulation or administrative decisions that 

 
 

would limit opportunity exploitation. Entrepreneurship also includes bargaining and coalition 

formation to influence the relevant governance structures (Companys and McMullen, 2007). 

The regulatory framework can also support entrepreneurship in EbA. Examples are regulations 

that require the restoration of damaged sites (Naumann et al., 2011) or the initiation of National 

Adaptation Strategies. The implementation and further development of climate change laws 

and strategies in some countries, e.g. the UK, could promote EbA (Cowan et al., 2010). The 

development and use of EbA are potentially facilitated by the EU green infrastructure initiative 

(Naumann et al., 2011) and the EU Water Framework Directive (Doswald and Osti, 2011).  

 

Assumption 

Our empirical field work and data analysis aimed to explore systematically whether and how 

the factors described above form necessary and sufficient combinations of conditions for 

successful opportunity exploitation. While QCA analysis serves as an evaluation of theoretical 

assumptions rather than statistical hypothesis testing (Schneider and Wagemann, 2012), it is 

useful to formulate an assumption that guides the data analysis. Based on the literature and our 

selection of the four conditions, in formal QCA notation the assumption is:  

 

AL (CA*PR) + FM (CA*PR) → OE 

 

where the symbol ‘+’ indicates disjunction (logical ‘OR’), meaning that either conditions or 

conjunction is sufficient, indicated with ‘→’. ‘*’ represents conjunction (logical ‘AND’), 

meaning that a combination of conditions is sufficient for the outcome. In plain language, we 

expect that two conjunctions are sufficient for successful entrepreneurial opportunity 

exploitation: 1) altruism (AL) combined with capital availability (CA) and facilitating policies 

and regulations (PR), or 2) financial motives (FM) combined with capital availability (CA) and 

facilitating policies and regulations (PR).  

 

3.3 Materials and methods 
Identifying conditions for successful entrepreneurial opportunity exploitation in EbA required 

systematic case comparison. We conducted both within-case and cross-case analyses. Within-

case analysis aimed at understanding how the four conditions manifest themselves in each case 
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but also for animals, which can motivate them to improve the environmental conditions in 

which animals live (Patzelt and Shepherd, 2011).  

Financial motives can also drive EbA entrepreneurship. They include 1) profit maximization 

and 2) development of business models. Profit maximization refers to the opportunity to 

increase the entrepreneurs’ personal or corporate economic gains (Dean and McMullen, 2007). 

Compensatory and incentive payments address this motive (Tompkins and Eakin, 2012). 

Motivations to introduce business models relate to the desire to assure a continued delivery of 

EbA-related products or services. Payment schemes for ecosystem services, a mechanism to 

translate external, non-market values of the environment into financial incentives for actors to 

provide such services, address this motive (Engel et al., 2008; Wertz-Kanounnikoff et al., 

2011).   

 

Contextual components: economic and policy context 

Among the external factors for successful opportunity exploitation in EbA, the availability of 

capital and government policies and regulations have been emphasised (Shane et al., 2003).  

Availability of capital is a critical factor because it positively influences opportunity 

exploitation (Nieto and González-Álvarez, 2014), while lack of funding and lack of knowledge 

about potential financing instruments are common constraints in EbA implementation (Colls et 

al., 2009; Naumann et al., 2011). Capital availability can originate from different sources: 1) 

External capital refers to capital without pay-back obligation, acquired through funding from 

organizations and institutions other than the entrepreneur’s own firm, e.g. subsidies (Halme and 

Korpela, 2014). As there is not always a business model that can support value capture in EbA, 

government funding and/ or philanthropy is often needed (Teece, 2010). 2) Internal capital is 

the entrepreneur’s own financial resources. Entrepreneurs with greater own capital are more 

likely to exploit opportunities (Shane and Eckhardt, 2005). 3) Revenues obtained from the 

products and services: entrepreneurial success also depends on the availability of a market, or 

customer segments, to sell the product or service (Osterwalder et al., 2010).  

Policies and regulations can either promote or constrain entrepreneurship (Dimov, 2007). 

Constraints arise from rules and regulations prohibiting or conditioning certain entrepreneurial 

actions. Successful opportunity exploitation partially depends on the entrepreneurial skills to 

make persuasive claims against actual or pending regulation or administrative decisions that 

 
 

would limit opportunity exploitation. Entrepreneurship also includes bargaining and coalition 

formation to influence the relevant governance structures (Companys and McMullen, 2007). 

The regulatory framework can also support entrepreneurship in EbA. Examples are regulations 

that require the restoration of damaged sites (Naumann et al., 2011) or the initiation of National 

Adaptation Strategies. The implementation and further development of climate change laws 

and strategies in some countries, e.g. the UK, could promote EbA (Cowan et al., 2010). The 

development and use of EbA are potentially facilitated by the EU green infrastructure initiative 

(Naumann et al., 2011) and the EU Water Framework Directive (Doswald and Osti, 2011).  

 

Assumption 

Our empirical field work and data analysis aimed to explore systematically whether and how 

the factors described above form necessary and sufficient combinations of conditions for 

successful opportunity exploitation. While QCA analysis serves as an evaluation of theoretical 

assumptions rather than statistical hypothesis testing (Schneider and Wagemann, 2012), it is 

useful to formulate an assumption that guides the data analysis. Based on the literature and our 

selection of the four conditions, in formal QCA notation the assumption is:  

 

AL (CA*PR) + FM (CA*PR) → OE 

 

where the symbol ‘+’ indicates disjunction (logical ‘OR’), meaning that either conditions or 

conjunction is sufficient, indicated with ‘→’. ‘*’ represents conjunction (logical ‘AND’), 

meaning that a combination of conditions is sufficient for the outcome. In plain language, we 

expect that two conjunctions are sufficient for successful entrepreneurial opportunity 

exploitation: 1) altruism (AL) combined with capital availability (CA) and facilitating policies 

and regulations (PR), or 2) financial motives (FM) combined with capital availability (CA) and 

facilitating policies and regulations (PR).  

 

3.3 Materials and methods 
Identifying conditions for successful entrepreneurial opportunity exploitation in EbA required 

systematic case comparison. We conducted both within-case and cross-case analyses. Within-

case analysis aimed at understanding how the four conditions manifest themselves in each case 
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but also for animals, which can motivate them to improve the environmental conditions in 

which animals live (Patzelt and Shepherd, 2011).  

Financial motives can also drive EbA entrepreneurship. They include 1) profit maximization 

and 2) development of business models. Profit maximization refers to the opportunity to 

increase the entrepreneurs’ personal or corporate economic gains (Dean and McMullen, 2007). 

Compensatory and incentive payments address this motive (Tompkins and Eakin, 2012). 

Motivations to introduce business models relate to the desire to assure a continued delivery of 

EbA-related products or services. Payment schemes for ecosystem services, a mechanism to 

translate external, non-market values of the environment into financial incentives for actors to 

provide such services, address this motive (Engel et al., 2008; Wertz-Kanounnikoff et al., 

2011).   

 

Contextual components: economic and policy context 

Among the external factors for successful opportunity exploitation in EbA, the availability of 

capital and government policies and regulations have been emphasised (Shane et al., 2003).  

Availability of capital is a critical factor because it positively influences opportunity 

exploitation (Nieto and González-Álvarez, 2014), while lack of funding and lack of knowledge 

about potential financing instruments are common constraints in EbA implementation (Colls et 

al., 2009; Naumann et al., 2011). Capital availability can originate from different sources: 1) 

External capital refers to capital without pay-back obligation, acquired through funding from 

organizations and institutions other than the entrepreneur’s own firm, e.g. subsidies (Halme and 

Korpela, 2014). As there is not always a business model that can support value capture in EbA, 

government funding and/ or philanthropy is often needed (Teece, 2010). 2) Internal capital is 

the entrepreneur’s own financial resources. Entrepreneurs with greater own capital are more 

likely to exploit opportunities (Shane and Eckhardt, 2005). 3) Revenues obtained from the 

products and services: entrepreneurial success also depends on the availability of a market, or 

customer segments, to sell the product or service (Osterwalder et al., 2010).  

Policies and regulations can either promote or constrain entrepreneurship (Dimov, 2007). 

Constraints arise from rules and regulations prohibiting or conditioning certain entrepreneurial 

actions. Successful opportunity exploitation partially depends on the entrepreneurial skills to 

make persuasive claims against actual or pending regulation or administrative decisions that 

 
 

would limit opportunity exploitation. Entrepreneurship also includes bargaining and coalition 

formation to influence the relevant governance structures (Companys and McMullen, 2007). 

The regulatory framework can also support entrepreneurship in EbA. Examples are regulations 

that require the restoration of damaged sites (Naumann et al., 2011) or the initiation of National 

Adaptation Strategies. The implementation and further development of climate change laws 

and strategies in some countries, e.g. the UK, could promote EbA (Cowan et al., 2010). The 

development and use of EbA are potentially facilitated by the EU green infrastructure initiative 

(Naumann et al., 2011) and the EU Water Framework Directive (Doswald and Osti, 2011).  

 

Assumption 

Our empirical field work and data analysis aimed to explore systematically whether and how 

the factors described above form necessary and sufficient combinations of conditions for 

successful opportunity exploitation. While QCA analysis serves as an evaluation of theoretical 

assumptions rather than statistical hypothesis testing (Schneider and Wagemann, 2012), it is 

useful to formulate an assumption that guides the data analysis. Based on the literature and our 

selection of the four conditions, in formal QCA notation the assumption is:  

 

AL (CA*PR) + FM (CA*PR) → OE 

 

where the symbol ‘+’ indicates disjunction (logical ‘OR’), meaning that either conditions or 

conjunction is sufficient, indicated with ‘→’. ‘*’ represents conjunction (logical ‘AND’), 

meaning that a combination of conditions is sufficient for the outcome. In plain language, we 

expect that two conjunctions are sufficient for successful entrepreneurial opportunity 

exploitation: 1) altruism (AL) combined with capital availability (CA) and facilitating policies 

and regulations (PR), or 2) financial motives (FM) combined with capital availability (CA) and 

facilitating policies and regulations (PR).  

 

3.3 Materials and methods 
Identifying conditions for successful entrepreneurial opportunity exploitation in EbA required 

systematic case comparison. We conducted both within-case and cross-case analyses. Within-

case analysis aimed at understanding how the four conditions manifest themselves in each case 
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(Yin, 2003). The cross-case analysis systematically compared the cases by a set-theoretic 

Qualitative Comparative Analysis (QCA) to identify patterns across cases (Rihoux and Ragin, 

2009). 

 

3.3.1 Case selection and data collection 

Due to the exploratory character of our study, purposive sampling was used to select cases 

(Ritchie et al., 2003). The prime consideration was variety in outcome to ensure that cases with 

successful, unsuccessful as well as partially successful or unsuccessful outcomes were included 

(Berg-Schlosser and De Meur, 2009), see Table B4 in Appendix B. Three other criteria for case 

selection were used: 1) located in the Netherlands or the UK, 2) existence or development of a 

business model that 3) aims to introduce new products or services related to EbA. These three 

factors demarcate the ‘area of homogeneity’ of this study, which ensures that the selected cases 

are similar enough for meaningful comparison (Berg-Schlosser and De Meur, 2009). Appendix 

A provides more information about the case selection procedure. 

Based on the selection criteria, we chose two cases from a database containing ecosystem-based 

adaptation projects (Naumann et al., 2011) and four cases from the Climate-KIC project 

portfolio. Twelve cases were found by consulting two scholars and ten practitioners working 

on EbA. Overall we included 18 EbA cases, nine each from the UK and the Netherlands. The 

total number was based on benchmark tables used in QCA research to determine the ratio 

between number of conditions and number of cases (Marx, 2010), as well as pragmatic reasons 

in terms of data accessibility, language skills and the possibility for face-to-face interviews and 

field visits (Berg-Schlosser and De Meur, 2009). Overall, we interviewed 28 entrepreneurs, 

some of whom were involved in more than one case. The number of interviewees per case 

varied from one (some firms consist of only one person) to five. Interviews lasted between 45 

and 90 minutes and were fully tape-recorded and transcribed. Further information on the cases 

was collected from observations during informal meetings and field visits, relevant documents 

such as project reports, websites and media coverage. Finally, five interviewees were contacted 

again by email and phone after the first data analysis phase to clarify some indistinct  interview 

data and fill in missing information. Table B3 in Appendix B gives an overview of the number 

of persons interviewed and additional information sources per case.  

 

 
 

3.3.2 Using QCA as an analytical approach 

Qualitative Comparative Analysis (QCA) was developed in the 1980s to compare causal 

patterns in intermediate-N situations. It aims at identifying the minimally necessary and 

sufficient (combinations of) conditions for specific outcomes. For this purpose, QCA uses 

Boolean algebra to treat cases as configurations of causal conditions and outcomes and applies 

a set-theoretic perspective, i.e. it analyses whether a given condition or combination thereof 

stands in a subset or superset relationship to the outcome. Different from statistical approaches 

such as regression analysis, QCA is not employed to identify how individual conditions 

correlate with outcome, but how multiple conditions combine to necessary or sufficient sets of 

conditions. This implies analysis whether there is only one necessary or sufficient combination 

or several different combinations of conditions (causal recipes) for generating the same 

outcome (Ragin, 2008). QCA is based on three key assumptions: 1) the existence of 

equifinality, i.e. a scenario in which alternative conditions can produce the same outcome; 2) 

conjunctural causation, where single conditions do not display an effect on their own, but only 

together with other conditions, and 3) asymmetry, meaning that the explanation for the non-

occurrence of an outcome cannot automatically be derived from the explanation of the 

occurrence of the outcome (Schneider and Wagemann, 2012). Particularly the first two 

assumptions resonate with the suggestions in both environmental science and entrepreneurship 

literature to take into account the complex interactions accompanying adaptation efforts and to 

look for causal factors in conjunction when studying entrepreneurial opportunities (Ostrom and 

Cox, 2010; Patzelt and Shepherd, 2011). For a more detailed explanation of QCA, see Ragin 

(2008), Rihoux and Ragin (2009) and Schneider and Wagemann (2012).  

 

3.3.3 Calibration of the qualitative dataset to fuzzy values 

QCA’s two main variants are crisp-set QCA (csQCA) and fuzzy-set QCA (fsQCA). Whereas 

csQCA allows only two mutually exclusive states, either membership (1) or non-membership 

in a set (0), fsQCA extends crisp sets by permitting intermediate membership scores in the 

interval between 0 and 1 (Ragin, 2000). Thus, a case can be a partial member of a set (Schneider 

and Wagemann, 2012). Based on the level of detail of our data, we chose to apply an fsQCA 

approach. Application of fsQCA requires a conversion of the qualitative data to quantitative 

fuzzy-set membership values. We developed a specific comparative research design following 
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(Yin, 2003). The cross-case analysis systematically compared the cases by a set-theoretic 

Qualitative Comparative Analysis (QCA) to identify patterns across cases (Rihoux and Ragin, 

2009). 
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Due to the exploratory character of our study, purposive sampling was used to select cases 

(Ritchie et al., 2003). The prime consideration was variety in outcome to ensure that cases with 
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factors demarcate the ‘area of homogeneity’ of this study, which ensures that the selected cases 

are similar enough for meaningful comparison (Berg-Schlosser and De Meur, 2009). Appendix 

A provides more information about the case selection procedure. 

Based on the selection criteria, we chose two cases from a database containing ecosystem-based 

adaptation projects (Naumann et al., 2011) and four cases from the Climate-KIC project 

portfolio. Twelve cases were found by consulting two scholars and ten practitioners working 

on EbA. Overall we included 18 EbA cases, nine each from the UK and the Netherlands. The 

total number was based on benchmark tables used in QCA research to determine the ratio 

between number of conditions and number of cases (Marx, 2010), as well as pragmatic reasons 

in terms of data accessibility, language skills and the possibility for face-to-face interviews and 

field visits (Berg-Schlosser and De Meur, 2009). Overall, we interviewed 28 entrepreneurs, 

some of whom were involved in more than one case. The number of interviewees per case 

varied from one (some firms consist of only one person) to five. Interviews lasted between 45 

and 90 minutes and were fully tape-recorded and transcribed. Further information on the cases 

was collected from observations during informal meetings and field visits, relevant documents 

such as project reports, websites and media coverage. Finally, five interviewees were contacted 

again by email and phone after the first data analysis phase to clarify some indistinct  interview 

data and fill in missing information. Table B3 in Appendix B gives an overview of the number 

of persons interviewed and additional information sources per case.  

 

 
 

3.3.2 Using QCA as an analytical approach 

Qualitative Comparative Analysis (QCA) was developed in the 1980s to compare causal 

patterns in intermediate-N situations. It aims at identifying the minimally necessary and 

sufficient (combinations of) conditions for specific outcomes. For this purpose, QCA uses 

Boolean algebra to treat cases as configurations of causal conditions and outcomes and applies 

a set-theoretic perspective, i.e. it analyses whether a given condition or combination thereof 

stands in a subset or superset relationship to the outcome. Different from statistical approaches 

such as regression analysis, QCA is not employed to identify how individual conditions 

correlate with outcome, but how multiple conditions combine to necessary or sufficient sets of 

conditions. This implies analysis whether there is only one necessary or sufficient combination 

or several different combinations of conditions (causal recipes) for generating the same 

outcome (Ragin, 2008). QCA is based on three key assumptions: 1) the existence of 

equifinality, i.e. a scenario in which alternative conditions can produce the same outcome; 2) 

conjunctural causation, where single conditions do not display an effect on their own, but only 

together with other conditions, and 3) asymmetry, meaning that the explanation for the non-

occurrence of an outcome cannot automatically be derived from the explanation of the 

occurrence of the outcome (Schneider and Wagemann, 2012). Particularly the first two 

assumptions resonate with the suggestions in both environmental science and entrepreneurship 

literature to take into account the complex interactions accompanying adaptation efforts and to 

look for causal factors in conjunction when studying entrepreneurial opportunities (Ostrom and 

Cox, 2010; Patzelt and Shepherd, 2011). For a more detailed explanation of QCA, see Ragin 

(2008), Rihoux and Ragin (2009) and Schneider and Wagemann (2012).  

 

3.3.3 Calibration of the qualitative dataset to fuzzy values 

QCA’s two main variants are crisp-set QCA (csQCA) and fuzzy-set QCA (fsQCA). Whereas 

csQCA allows only two mutually exclusive states, either membership (1) or non-membership 

in a set (0), fsQCA extends crisp sets by permitting intermediate membership scores in the 

interval between 0 and 1 (Ragin, 2000). Thus, a case can be a partial member of a set (Schneider 

and Wagemann, 2012). Based on the level of detail of our data, we chose to apply an fsQCA 

approach. Application of fsQCA requires a conversion of the qualitative data to quantitative 

fuzzy-set membership values. We developed a specific comparative research design following 
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(Yin, 2003). The cross-case analysis systematically compared the cases by a set-theoretic 

Qualitative Comparative Analysis (QCA) to identify patterns across cases (Rihoux and Ragin, 

2009). 

 

3.3.1 Case selection and data collection 

Due to the exploratory character of our study, purposive sampling was used to select cases 

(Ritchie et al., 2003). The prime consideration was variety in outcome to ensure that cases with 

successful, unsuccessful as well as partially successful or unsuccessful outcomes were included 
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selection were used: 1) located in the Netherlands or the UK, 2) existence or development of a 

business model that 3) aims to introduce new products or services related to EbA. These three 

factors demarcate the ‘area of homogeneity’ of this study, which ensures that the selected cases 

are similar enough for meaningful comparison (Berg-Schlosser and De Meur, 2009). Appendix 

A provides more information about the case selection procedure. 

Based on the selection criteria, we chose two cases from a database containing ecosystem-based 

adaptation projects (Naumann et al., 2011) and four cases from the Climate-KIC project 

portfolio. Twelve cases were found by consulting two scholars and ten practitioners working 

on EbA. Overall we included 18 EbA cases, nine each from the UK and the Netherlands. The 

total number was based on benchmark tables used in QCA research to determine the ratio 

between number of conditions and number of cases (Marx, 2010), as well as pragmatic reasons 

in terms of data accessibility, language skills and the possibility for face-to-face interviews and 

field visits (Berg-Schlosser and De Meur, 2009). Overall, we interviewed 28 entrepreneurs, 

some of whom were involved in more than one case. The number of interviewees per case 

varied from one (some firms consist of only one person) to five. Interviews lasted between 45 

and 90 minutes and were fully tape-recorded and transcribed. Further information on the cases 

was collected from observations during informal meetings and field visits, relevant documents 

such as project reports, websites and media coverage. Finally, five interviewees were contacted 

again by email and phone after the first data analysis phase to clarify some indistinct  interview 

data and fill in missing information. Table B3 in Appendix B gives an overview of the number 

of persons interviewed and additional information sources per case.  
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or several different combinations of conditions (causal recipes) for generating the same 
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equifinality, i.e. a scenario in which alternative conditions can produce the same outcome; 2) 

conjunctural causation, where single conditions do not display an effect on their own, but only 

together with other conditions, and 3) asymmetry, meaning that the explanation for the non-
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the stepwise approach proposed by Basurto and Speer (2012) for structuring the calibration of 

qualitative data as fuzzy sets. First, a list of conditions with associated indicators was 

constructed through an iterative process where the case and contextual knowledge informed the 

operationalization of the theoretical concepts. Second, we developed an interview guide and 

conducted the interviews. The transcribed interviews and other qualitative data were 

independently coded by two researchers using a seven scale classification to express the extent 

to which each indicator was present in the case. Similarly, four different values (i.e. 1, 0.67, 

0.33 and 0) were assigned to each case to express the degree of opportunity exploitation 

(outcome). Systematic cross-case comparison as well as discussions between the two 

researchers determined the final fuzzy-set values for indicators and outcome, whereas the final 

value for each condition was determined by applying the arithmetic mean of the indicators. A 

detailed description of the calibration procedure including a case example and the resulting 

fuzzy-set membership values for the conditions and outcome for all cases are provided in 

Appendix B.   

 

3.4 Results 

 
3.4.1 Entrepreneurial opportunities in an EbA context 

An inventory of the goods or services developed in each case (Appendix C) showed that a range 

of actors appeared as EbA entrepreneurs. In several cases, individuals started a small firm, e.g. 

providing consultancy services on climate change adaptation (Climate Resilience ltd.) or 

designing landscape plans for more resilient riverine areas (Nienhuis Landscape Architects). 

However, all small business entrepreneurs were part of consortia which collaborated to create 

ideas, develop visions, bid for tenders and, if successful, implement the plans. Businesses, 

knowledge institutes and governmental bodies cooperated, for example, in Blue Green Dream, 

Building with Nature and Inlandshore Wieringermeer. Both new or established firms and 

organizations were involved in opportunity exploitation. In existing organizations 

entrepreneurial individuals started to exploit opportunities (e.g. Landbouw op Peil). The origin 

of the firms and organizations varied. For some, strengthening biodiversity and ecosystem 

services through EbA was the primary goal, e.g. Wildlife Trusts and nature conservation 

NGO’s. Others saw business opportunities in developing EbA and focused on profit-making 

 
 

(e.g. CAFCA). The goods and services provided also varied. Products were derived from 

agriculture, aquaculture and horticulture and tools and models supporting blue-green 

infrastructure were developed. Services were mostly provided as consultancies.  

 

3.4.2 Sufficient paths for opportunity exploitation 

The next step was the analysis of the fuzzy-set data obtained through the calibration of the 

qualitative data using fsQCA software (Ragin and Davey, 2014). Following Schneider and 

Wagemann (2012), we first assessed the presence of any necessary condition(s) for opportunity 

exploitation, meaning that if the outcome was present, the condition was also present. We used 

a consistency threshold of 0.9 (cf. Ragin, 2006), indicating the degree to which the empirical 

information aligned with the statement of necessity. Our analysis indicates that no single 

condition – altruism (AL), financial motives (FM), capital availability (CA) and policies and 

regulations (PR) – or its negation was necessary for successful opportunity exploitation 

(outcome OE) – the highest consistency value was 0.77 for condition CA. Based on the same 

threshold, no single necessary condition was found for unsuccessful opportunity exploitation 

(negation of the outcome ~ OE). We then calculated the consistency for necessary pairs of 

conditions. Based on our assumption and following the systematic necessity assessment as 

proposed by Bol and Luppi (2013), we calculated the necessity score for the combinations 

CA+FM, CA+AL, PR+FM and PR+AL, where the symbol ‘+’ indicates that one of the two 

conditions is necessary for the outcome. None of the conjunctions met the consistency threshold 

of 0.9 for necessity.  

We then looked for sufficient conditions, meaning that whenever the (combination of) 

conditions was present, the outcome was present, while the outcome could also appear without 

the specific sufficient condition(s). A truth table was created based on the fuzzy-set data (Table 

3.2). We excluded four logical remainder rows (i.e. combinations of conditions with zero cases). 

After iterative analysis (Appendix D), we determined the consistency threshold at 0.85 and re-

coded the truth table values >0.85 as 1 and the remaining ones as 0. A first look at the truth 

table combined with the fuzzy-set values from table B4 in Appendix B indicates that in general, 

our expectations as expressed in the assumption were confirmed. In rows 1, 3 and 5 the fuzzy-

set values for the conditions CA, PR and either AL or FM are ‘in’ the set (i.e. fuzzy-set values 

>0.5), while the outcome is 1, indicating successful opportunity exploitation. Rows 2 and 4 
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show a different pattern, since here only a combination of conditions CA and PR or FM and PR 

lead to a successful outcome. In rows 6-12, which all contain unsuccessful outcomes, only 

condition CA or PR, or none of these two conditions, is fulfilled: these rows also confirm our 

expectations. Rows 5-8 contain contradictory configurations: combinations of conditions that 

lead to an unsuccessful outcome for some cases, but to a successful outcome for others. 

Contradictory configurations are common in fsQCA (Rihoux and De Meur, 2009).   
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The results of our sufficiency analysis (Table 3.3, for details see Appendix E) indicate that 
while no single condition alone was sufficient, two paths were sufficient for successful 
opportunity exploitation:   

CA*PR + FM*PR → OE 

High capital availability (CA) combined with facilitating policies and regulations (PR) or strong 

financial motives (FM) coupled with facilitating policies and regulations were sufficient for a 

successful outcome (OE). In other words, if one of these two combinations of conditions was 

present in a case, it was likely that opportunities were successfully exploited.  

   

Table 3.3. Overview of coverage and consistency of the two sufficient paths as presented in the most 

parsimonious solution. The true logical contradictory case is indicated with a * 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The value for raw coverage indicates how much of the outcome OE is covered by each path, 

whereas the unique coverage shows how much of the outcome is covered only by one specific 

path. The higher scores of path CA*PR for both parameters is mirrored in the cases covered; 

while CA*PR has four cases that are unique for this path, FM*PR has only one unique case. 

The solution is characterized by a high solution consistency value (0.87) and can explain seven 

out of ten cases of successful opportunity exploitation (i.e. cases with an outcome value > 0.5 

in table B4, Appendix B). However, the cases Bureau Stroming, Landbouw op Peil and Roof 

doctors remain unexplained; they are also logical contradictory cases in the truth table.       
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doctors remain unexplained; they are also logical contradictory cases in the truth table.       

Row AL FM CA PR OE Number of 
cases

Case names Raw 
consistency

1 1 0 1 1 1 3 Pastures New, The Green 
City, Trent and Tames 
Futurescapes

0.93

2 0 0 1 1 1 1 Climate Resilience ltd. 0.92
3 1 1 1 1 1 1 Abbotts Hall 0.90
4 0 1 0 1 1 1 Nienhuis Landscape 

Architects
0.90

5 0 1 1 1 1 2 Building with Nature, Water 
holdinga

0.90

6 0 0 1 0 0 1 Landbouw op Peila 0.85
7 1 0 0 1 0 2 Bureau Strominga, Butterfly 

Beef
0.84

8 1 1 1 0 0 1 Roof Doctorsa 0.84
9 1 0 1 0 0 1 Green Climate Belt 0.81
10 0 0 0 0 0 1 Blue Green Global 0.81
11 0 1 1 0 0 1 CAFCA 0.81
12 0 1 0 0 0 3 Blue Green Dream, 

Inlandshore Wieringermeer, 
Working with Nature

0.77

 
 

The results of our sufficiency analysis are graphically displayed in Figure 3.2. Perfect 

consistency requires that all cases are located above or on the main diagonal. However, as Ragin 

(2000) explains, it is more difficult to find perfect subset relations for fuzzy sets than for crisp 

ones. Hence, reaching perfect sufficiency cannot be the (only) goal of such analysis. Four cases 

fall below the diagonal: Building with Nature (4), Butterfly Beef (6), Water holding (17) and 

Working with Nature (18). Water Holding is a true logically contradictory case, meaning that 

while the sufficient path has a value >0.5 and thus, the conditions are present, opportunities are 

not successfully exploited since the outcome value is <0.5 (Schneider and Wagemann, 2012). 

Possible explanations for the contradiction are considered in the discussion section. 

 

3.4.3 Robustness of the sufficient configurations 

The robustness of QCA results is the degree to which the solution is sensitive to changes in the 

choices made by researchers at the various stages of systematic complexity reduction of the raw 

data (Skaaning, 2011). Following suggestions by Schneider and Wagemann (2012) and 

Skaaning (2011) we conducted two robustness tests. First, we changed the frequency of cases 

linked to the configurations. Due to the relatively low number of cases (n=18) we initially 

included all configurations representing at least one empirical case. An additional sufficiency 

analysis that included only configurations with at least two cases resulted in a considerably 

smaller truth table with only four rows. The parsimonious solution for this set shows only one 

condition as sufficient: capital availability (CA). As CA can be considered a superset of the first 
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show a different pattern, since here only a combination of conditions CA and PR or FM and PR 

lead to a successful outcome. In rows 6-12, which all contain unsuccessful outcomes, only 

condition CA or PR, or none of these two conditions, is fulfilled: these rows also confirm our 

expectations. Rows 5-8 contain contradictory configurations: combinations of conditions that 

lead to an unsuccessful outcome for some cases, but to a successful outcome for others. 

Contradictory configurations are common in fsQCA (Rihoux and De Meur, 2009).   
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in table B4, Appendix B). However, the cases Bureau Stroming, Landbouw op Peil and Roof 

doctors remain unexplained; they are also logical contradictory cases in the truth table.       
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CA*PR            + FM*PR     → OE
Raw coverage 0.64 0.56
Unique coverage 0.08 0.02 
Covered cases Abbotts Hall

Building with Nature
Climate Resilience ltd.
Pastures New
The Green City
Trent and Tame Futurescape
Water holding*

Abbotts Hall
Building with Nature
Nienhuis Landscape Architects
Water holding*

Consistency 0.89 0.85
Solution coverage 0.69
Solution consistency 0.87

 
 

The results of our sufficiency analysis are graphically displayed in Figure 3.2. Perfect 

consistency requires that all cases are located above or on the main diagonal. However, as Ragin 

(2000) explains, it is more difficult to find perfect subset relations for fuzzy sets than for crisp 

ones. Hence, reaching perfect sufficiency cannot be the (only) goal of such analysis. Four cases 

fall below the diagonal: Building with Nature (4), Butterfly Beef (6), Water holding (17) and 

Working with Nature (18). Water Holding is a true logically contradictory case, meaning that 

while the sufficient path has a value >0.5 and thus, the conditions are present, opportunities are 

not successfully exploited since the outcome value is <0.5 (Schneider and Wagemann, 2012). 

Possible explanations for the contradiction are considered in the discussion section. 

 

3.4.3 Robustness of the sufficient configurations 

The robustness of QCA results is the degree to which the solution is sensitive to changes in the 

choices made by researchers at the various stages of systematic complexity reduction of the raw 

data (Skaaning, 2011). Following suggestions by Schneider and Wagemann (2012) and 

Skaaning (2011) we conducted two robustness tests. First, we changed the frequency of cases 

linked to the configurations. Due to the relatively low number of cases (n=18) we initially 

included all configurations representing at least one empirical case. An additional sufficiency 

analysis that included only configurations with at least two cases resulted in a considerably 

smaller truth table with only four rows. The parsimonious solution for this set shows only one 

condition as sufficient: capital availability (CA). As CA can be considered a superset of the first 
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show a different pattern, since here only a combination of conditions CA and PR or FM and PR 

lead to a successful outcome. In rows 6-12, which all contain unsuccessful outcomes, only 

condition CA or PR, or none of these two conditions, is fulfilled: these rows also confirm our 

expectations. Rows 5-8 contain contradictory configurations: combinations of conditions that 

lead to an unsuccessful outcome for some cases, but to a successful outcome for others. 

Contradictory configurations are common in fsQCA (Rihoux and De Meur, 2009).   
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in table B4, Appendix B). However, the cases Bureau Stroming, Landbouw op Peil and Roof 

doctors remain unexplained; they are also logical contradictory cases in the truth table.       
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The value for raw coverage indicates how much of the outcome OE is covered by each path, 
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Row AL FM CA PR OE Number of 
cases

Case names Raw 
consistency

1 1 0 1 1 1 3 Pastures New, The Green 
City, Trent and Tames 
Futurescapes

0.93

2 0 0 1 1 1 1 Climate Resilience ltd. 0.92
3 1 1 1 1 1 1 Abbotts Hall 0.90
4 0 1 0 1 1 1 Nienhuis Landscape 

Architects
0.90

5 0 1 1 1 1 2 Building with Nature, Water 
holdinga

0.90

6 0 0 1 0 0 1 Landbouw op Peila 0.85
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Beef
0.84
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The results of our sufficiency analysis are graphically displayed in Figure 3.2. Perfect 

consistency requires that all cases are located above or on the main diagonal. However, as Ragin 

(2000) explains, it is more difficult to find perfect subset relations for fuzzy sets than for crisp 

ones. Hence, reaching perfect sufficiency cannot be the (only) goal of such analysis. Four cases 

fall below the diagonal: Building with Nature (4), Butterfly Beef (6), Water holding (17) and 

Working with Nature (18). Water Holding is a true logically contradictory case, meaning that 

while the sufficient path has a value >0.5 and thus, the conditions are present, opportunities are 

not successfully exploited since the outcome value is <0.5 (Schneider and Wagemann, 2012). 

Possible explanations for the contradiction are considered in the discussion section. 
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The robustness of QCA results is the degree to which the solution is sensitive to changes in the 

choices made by researchers at the various stages of systematic complexity reduction of the raw 

data (Skaaning, 2011). Following suggestions by Schneider and Wagemann (2012) and 
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included all configurations representing at least one empirical case. An additional sufficiency 
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The solution is characterized by a high solution consistency value (0.87) and can explain seven 
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in table B4, Appendix B). However, the cases Bureau Stroming, Landbouw op Peil and Roof 

doctors remain unexplained; they are also logical contradictory cases in the truth table.       
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The results of our sufficiency analysis are graphically displayed in Figure 3.2. Perfect 

consistency requires that all cases are located above or on the main diagonal. However, as Ragin 

(2000) explains, it is more difficult to find perfect subset relations for fuzzy sets than for crisp 

ones. Hence, reaching perfect sufficiency cannot be the (only) goal of such analysis. Four cases 

fall below the diagonal: Building with Nature (4), Butterfly Beef (6), Water holding (17) and 

Working with Nature (18). Water Holding is a true logically contradictory case, meaning that 

while the sufficient path has a value >0.5 and thus, the conditions are present, opportunities are 

not successfully exploited since the outcome value is <0.5 (Schneider and Wagemann, 2012). 

Possible explanations for the contradiction are considered in the discussion section. 
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linked to the configurations. Due to the relatively low number of cases (n=18) we initially 

included all configurations representing at least one empirical case. An additional sufficiency 

analysis that included only configurations with at least two cases resulted in a considerably 

smaller truth table with only four rows. The parsimonious solution for this set shows only one 

condition as sufficient: capital availability (CA). As CA can be considered a superset of the first 
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lead to a successful outcome. In rows 6-12, which all contain unsuccessful outcomes, only 

condition CA or PR, or none of these two conditions, is fulfilled: these rows also confirm our 

expectations. Rows 5-8 contain contradictory configurations: combinations of conditions that 

lead to an unsuccessful outcome for some cases, but to a successful outcome for others. 

Contradictory configurations are common in fsQCA (Rihoux and De Meur, 2009).   
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Row AL FM CA PR OE Number of 
cases

Case names Raw 
consistency

1 1 0 1 1 1 3 Pastures New, The Green 
City, Trent and Tames 
Futurescapes

0.93

2 0 0 1 1 1 1 Climate Resilience ltd. 0.92
3 1 1 1 1 1 1 Abbotts Hall 0.90
4 0 1 0 1 1 1 Nienhuis Landscape 

Architects
0.90

5 0 1 1 1 1 2 Building with Nature, Water 
holdinga

0.90

6 0 0 1 0 0 1 Landbouw op Peila 0.85
7 1 0 0 1 0 2 Bureau Strominga, Butterfly 

Beef
0.84

8 1 1 1 0 0 1 Roof Doctorsa 0.84
9 1 0 1 0 0 1 Green Climate Belt 0.81
10 0 0 0 0 0 1 Blue Green Global 0.81
11 0 1 1 0 0 1 CAFCA 0.81
12 0 1 0 0 0 3 Blue Green Dream, 

Inlandshore Wieringermeer, 
Working with Nature

0.77
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while the sufficient path has a value >0.5 and thus, the conditions are present, opportunities are 

not successfully exploited since the outcome value is <0.5 (Schneider and Wagemann, 2012). 

Possible explanations for the contradiction are considered in the discussion section. 
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The robustness of QCA results is the degree to which the solution is sensitive to changes in the 

choices made by researchers at the various stages of systematic complexity reduction of the raw 

data (Skaaning, 2011). Following suggestions by Schneider and Wagemann (2012) and 

Skaaning (2011) we conducted two robustness tests. First, we changed the frequency of cases 

linked to the configurations. Due to the relatively low number of cases (n=18) we initially 

included all configurations representing at least one empirical case. An additional sufficiency 

analysis that included only configurations with at least two cases resulted in a considerably 

smaller truth table with only four rows. The parsimonious solution for this set shows only one 

condition as sufficient: capital availability (CA). As CA can be considered a superset of the first 
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show a different pattern, since here only a combination of conditions CA and PR or FM and PR 

lead to a successful outcome. In rows 6-12, which all contain unsuccessful outcomes, only 

condition CA or PR, or none of these two conditions, is fulfilled: these rows also confirm our 

expectations. Rows 5-8 contain contradictory configurations: combinations of conditions that 

lead to an unsuccessful outcome for some cases, but to a successful outcome for others. 

Contradictory configurations are common in fsQCA (Rihoux and De Meur, 2009).   
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The value for raw coverage indicates how much of the outcome OE is covered by each path, 
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path. The higher scores of path CA*PR for both parameters is mirrored in the cases covered; 

while CA*PR has four cases that are unique for this path, FM*PR has only one unique case. 

The solution is characterized by a high solution consistency value (0.87) and can explain seven 

out of ten cases of successful opportunity exploitation (i.e. cases with an outcome value > 0.5 

in table B4, Appendix B). However, the cases Bureau Stroming, Landbouw op Peil and Roof 

doctors remain unexplained; they are also logical contradictory cases in the truth table.       
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Row AL FM CA PR OE Number of 
cases

Case names Raw 
consistency

1 1 0 1 1 1 3 Pastures New, The Green 
City, Trent and Tames 
Futurescapes

0.93

2 0 0 1 1 1 1 Climate Resilience ltd. 0.92
3 1 1 1 1 1 1 Abbotts Hall 0.90
4 0 1 0 1 1 1 Nienhuis Landscape 

Architects
0.90

5 0 1 1 1 1 2 Building with Nature, Water 
holdinga

0.90

6 0 0 1 0 0 1 Landbouw op Peila 0.85
7 1 0 0 1 0 2 Bureau Strominga, Butterfly 

Beef
0.84

8 1 1 1 0 0 1 Roof Doctorsa 0.84
9 1 0 1 0 0 1 Green Climate Belt 0.81
10 0 0 0 0 0 1 Blue Green Global 0.81
11 0 1 1 0 0 1 CAFCA 0.81
12 0 1 0 0 0 3 Blue Green Dream, 

Inlandshore Wieringermeer, 
Working with Nature

0.77

 
 

The results of our sufficiency analysis are graphically displayed in Figure 3.2. Perfect 

consistency requires that all cases are located above or on the main diagonal. However, as Ragin 

(2000) explains, it is more difficult to find perfect subset relations for fuzzy sets than for crisp 

ones. Hence, reaching perfect sufficiency cannot be the (only) goal of such analysis. Four cases 

fall below the diagonal: Building with Nature (4), Butterfly Beef (6), Water holding (17) and 

Working with Nature (18). Water Holding is a true logically contradictory case, meaning that 

while the sufficient path has a value >0.5 and thus, the conditions are present, opportunities are 

not successfully exploited since the outcome value is <0.5 (Schneider and Wagemann, 2012). 

Possible explanations for the contradiction are considered in the discussion section. 
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The robustness of QCA results is the degree to which the solution is sensitive to changes in the 

choices made by researchers at the various stages of systematic complexity reduction of the raw 

data (Skaaning, 2011). Following suggestions by Schneider and Wagemann (2012) and 

Skaaning (2011) we conducted two robustness tests. First, we changed the frequency of cases 

linked to the configurations. Due to the relatively low number of cases (n=18) we initially 

included all configurations representing at least one empirical case. An additional sufficiency 

analysis that included only configurations with at least two cases resulted in a considerably 

smaller truth table with only four rows. The parsimonious solution for this set shows only one 

condition as sufficient: capital availability (CA). As CA can be considered a superset of the first 
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show a different pattern, since here only a combination of conditions CA and PR or FM and PR 

lead to a successful outcome. In rows 6-12, which all contain unsuccessful outcomes, only 

condition CA or PR, or none of these two conditions, is fulfilled: these rows also confirm our 

expectations. Rows 5-8 contain contradictory configurations: combinations of conditions that 

lead to an unsuccessful outcome for some cases, but to a successful outcome for others. 

Contradictory configurations are common in fsQCA (Rihoux and De Meur, 2009).   
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CA*PR            + FM*PR     → OE
Raw coverage 0.64 0.56
Unique coverage 0.08 0.02 
Covered cases Abbotts Hall

Building with Nature
Climate Resilience ltd.
Pastures New
The Green City
Trent and Tame Futurescape
Water holding*

Abbotts Hall
Building with Nature
Nienhuis Landscape Architects
Water holding*

Consistency 0.89 0.85
Solution coverage 0.69
Solution consistency 0.87

 
 

The results of our sufficiency analysis are graphically displayed in Figure 3.2. Perfect 

consistency requires that all cases are located above or on the main diagonal. However, as Ragin 

(2000) explains, it is more difficult to find perfect subset relations for fuzzy sets than for crisp 

ones. Hence, reaching perfect sufficiency cannot be the (only) goal of such analysis. Four cases 

fall below the diagonal: Building with Nature (4), Butterfly Beef (6), Water holding (17) and 

Working with Nature (18). Water Holding is a true logically contradictory case, meaning that 

while the sufficient path has a value >0.5 and thus, the conditions are present, opportunities are 

not successfully exploited since the outcome value is <0.5 (Schneider and Wagemann, 2012). 

Possible explanations for the contradiction are considered in the discussion section. 

 

3.4.3 Robustness of the sufficient configurations 

The robustness of QCA results is the degree to which the solution is sensitive to changes in the 

choices made by researchers at the various stages of systematic complexity reduction of the raw 

data (Skaaning, 2011). Following suggestions by Schneider and Wagemann (2012) and 

Skaaning (2011) we conducted two robustness tests. First, we changed the frequency of cases 

linked to the configurations. Due to the relatively low number of cases (n=18) we initially 

included all configurations representing at least one empirical case. An additional sufficiency 

analysis that included only configurations with at least two cases resulted in a considerably 

smaller truth table with only four rows. The parsimonious solution for this set shows only one 

condition as sufficient: capital availability (CA). As CA can be considered a superset of the first 
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conjunction in our main solution, this outcome does not contradict our initial findings. Second, 

we changed the consistency threshold from 0.85 to 0.77, corresponding to the gap between row 

11 (0.81) and 12 (0.77). The additional sufficiency analysis delivers CA + PR → OE as the 

parsimonious solution term (for more details about this alternative solution see Appendix F). 

Since the solution from our main analysis is a subset of this alternative solution, this outcome 

again does not contradict our initial findings. Finally, we checked whether the path CA*PR + 

FM*PR is sufficient for the complement of the outcome (~OE) to account for simultaneous 

subset relations (i.e. the path is sufficient for both the outcome and its negation, which would 

indicate a logical fallacy). We included ~OE in a truth table with consistency threshold 0.8. The 

highest raw consistency score was 0.57 for FM*PR. Hence, no simultaneous subset relations 

are present. In sum, all three robustness tests confirmed the consistency and robustness of the 

main solution. 
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3.5 Discussion 

 
3.5.1 Reflection on conditions and cases in the sufficient paths 

The causal path CA*PR + FM*PR→ OE explains seven out of ten cases of successful 

opportunity exploitation, whereas seven out of the eight non-successful cases contain neither 

of the two conjunctions. According to our fsQCA results, six cases (Abbotts Hall, Building with 

Nature, Climate Resilience ltd., Pastures New, the Green City and Trent and Tame 

Futurescapes) had a high level of capital availability and facilitating policies and regulations, 

which together led to successful opportunity exploitation. Capital availability includes internal 

and external capital and revenues. In five of the six cases, external capital from a private Trust 

(e.g. Pastures New) or government grants (e.g. Building with Nature) was very important. 

Internal capital was important in five of the six cases. E.g. for Building with Nature, investments 

by the coastal engineering companies drove the initiative before the Dutch government invested 

as well. Market revenues were important in all cases. Two cases which were not part of the 

causal path offer interesting insights. Nienhuis Landscape Architects and Bureau Stroming 

successfully exploited opportunities despite low internal and external capital availability. These 

cases provide exceptions to the dominant emphasis on lack of funding as major constraint to 

EbA implementation (Colls et al., 2009; Naumann et al., 2011). A possible explanation for this 

exception is that from the start, both enterprises generated enough income (i.e. revenues) from 

projects they initiated. Obtaining sufficient revenues for a long-term implementation of EbA 

can be explored further, especially since time-scale mismatches often compromise current 

financial mechanisms to stimulate EbA (Ojea, 2015). For example, Wamsler (2015) showed 

that the temporary structures created for EbA projects financed by external funds (‘external 

capital’) dissolved after the financing ended and resultantly, progress slowed significantly. The 

temporal availability of capital for EbA projects makes this condition for success fragile, and 

cases that we have coded as successful might easily become less successful if a funding source 

disappears.  

Seven successful cases confirm the significant role of – mainly environmental – facilitating 

policies and regulations (six from the first sufficient path and Nienhuis Landscape Architects 

from the second sufficient path). These include the European (Water Framework Directive, 

Birds and Habitats Directive, EU adaptation strategy, European Landscape Convention and the 

 
 

Common Agricultural Policy), national (National Adaptation Strategies, Delta program and 

flood protection policies) and local level (environmental designations, consents for coastal 

realignment and environmental impact assessment). This observation confirms the emphasis in 

earlier EbA studies on the supportive function of policies at various administrative levels (Brink 

et al., 2016; Chong, 2014; Doswald et al., 2014). A study of Wamsler et al. (2014) comparing 

Swedish municipalities shows that supporting legislation for EbA is currently especially lacking 

at the local level because of highly regulated and inflexible local planning. Informal planning 

and rules are currently used to cope with this issue (Wamsler, 2015). Several of our cases (e.g. 

Nienhuis Landscape Architects and the Roof Doctors) show that entrepreneurs can stimulate 

EbA at the local level by finding innovative ways to deal with existing planning practices. 

Wamsler et al. (2014) also found that even without supporting legislation, the presence of strong 

leadership can lead to EbA. Several interviewees also stressed the restricting function of some 

regulations limiting the room for experimentation as well as being very time-consuming. 

Indeed, generally one of the most frequent barriers for implementing EbA are unsupportive 

legal frameworks, e.g. for environmental and building permits (Brink et al., 2016). Other 

constraints in regulatory structures are institutional complexity due to the multiple disciplines 

involved and compartmentalised funding (Lukasiewicz et al., 2016; Wamsler et al., 2016).   

Our analysis shows that successful opportunity exploitation could also be expected in the 

presence of both financial motives and facilitating policies and regulations, as in the cases of 

Abbotts Hall, Building with Nature and Nienhuis Landscape Architects. Whereas the first two 

cases also had high levels of capital availability, the latter shows that only profit motivation 

combined with facilitating policies and regulations was sufficient for successful opportunity 

exploitation. 

Water Holding is a logical contradictory case in both sufficient paths, meaning that all three 

conditions were present, but opportunities were still not exploited. A possible explanation is the 

relatively early and experimental phase of the case where opportunities might be exploited at a 

later stage. This suggestion is confirmed by a cluster of other cases (Figure 3.2) which were 

still at their infancy when observed and had not (yet) scored as successful, namely CAFCA, 

Blue Green Global, Blue Green Dream, Green Climate Belt and Inlandshore Wieringermeer. 

Although our sample also contains successful early stage cases (e.g. Climate Resilience ltd.) 

and more mature, but unsuccessful cases (e.g. Butterfly Beef), the cluster suggests that time 
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constraints in regulatory structures are institutional complexity due to the multiple disciplines 

involved and compartmentalised funding (Lukasiewicz et al., 2016; Wamsler et al., 2016).   

Our analysis shows that successful opportunity exploitation could also be expected in the 

presence of both financial motives and facilitating policies and regulations, as in the cases of 

Abbotts Hall, Building with Nature and Nienhuis Landscape Architects. Whereas the first two 

cases also had high levels of capital availability, the latter shows that only profit motivation 

combined with facilitating policies and regulations was sufficient for successful opportunity 

exploitation. 

Water Holding is a logical contradictory case in both sufficient paths, meaning that all three 

conditions were present, but opportunities were still not exploited. A possible explanation is the 

relatively early and experimental phase of the case where opportunities might be exploited at a 

later stage. This suggestion is confirmed by a cluster of other cases (Figure 3.2) which were 

still at their infancy when observed and had not (yet) scored as successful, namely CAFCA, 

Blue Green Global, Blue Green Dream, Green Climate Belt and Inlandshore Wieringermeer. 

Although our sample also contains successful early stage cases (e.g. Climate Resilience ltd.) 

and more mature, but unsuccessful cases (e.g. Butterfly Beef), the cluster suggests that time 
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influenced our results. This potential ‘temporality problem’ is a common challenge in QCA and 

empirical social science research in general (De Meur et al., 2009). Over time, the values for 

both the conditions and the outcome are likely to change, which is very relevant for EbA since 

the long-term nature of adaptation makes measuring its success challenging (Doswald et al., 

2014). Accounting for the temporal dimension is beyond the scope of our study and we are 

therefore unable to make statements about the influence of time on our results. However, 

strategies to include temporality, e.g. running separate QCA’s for different points in time 

(Schneider and Wagemann, 2012) and dynamic in-depth case studies, e.g. with process tracing 

(Rohlfing and Schneider, 2013) can be included in future studies. 

 

3.5.2 The role of altruism  

Our data suggest that altruistic motivation was neither alone nor combined with other conditions 

necessary or sufficient for successful opportunity exploitation. Table B4 in Appendix B shows 

that of the ten cases with a low value for altruism (<0.5), eight have a value between 0.4 and 

0.5, and none of the cases received value 0, indicating that altruism is to a greater or lesser 

extent present in all cases. However, while eight out of 18 cases showed a high value for 

altruism (>0.5), this condition was ‘crowded out’ by the other conditions. Our data suggest that 

financial motives play a larger role in our cases. This can have two reasons. First, our focus on 

the exploitation stage of entrepreneurial innovation processes. When considering the overall 

process, altruism is likely to function as a motivator for people to get involved in EbA in the 

first place. Patzelt and Shepherd (2011), for example, argue that altruistic entrepreneurs are 

more likely to discover opportunities for sustainable development. Second, two of our selection 

criteria (i.e. existence or development of a business model and the aim to introduce new 

products or services related to EbA) implied the choice for cases where sustainable 

entrepreneurship is present and hence, it is likely that profit motivation is important.    

 

3.5.3 Potential of QCA for advancing adaptation science and policy 

To date, most adaptation research has examined a small number of cases in-depth to explore 

the reasons for success or failure and to draw lessons for other contexts (Ford et al., 2010; 

Rudel, 2008). However, moving towards a theory of EbA with more generalizable propositions, 

other types of research design are needed (Swart et al., 2014a), not least to identify ‘the 

 
 

conditions that are necessary or sufficient in explaining why adaptation is or is not successful’ 

(p. 6). Despite some early attempts (e.g. Pahl-Wostl and Knieper, 2014), QCA is still not 

established in climate change adaptation research. Our study suggests that QCA could be useful 

to generate more general lessons from small to intermediate-N situations,  supporting 

fundamental inquiry and concept development around adaptation (Swart et al., 2014a), and to 

study causal conditions in conjunction.  

 

3.5.4 Limitations 

There are three main limitations to the present study. The first one concerns the heterogeneity 

of innovations present in the cases. While our case selection criteria demarcated an ‘area of 

homogeneity’, allowing for meaningful comparison, the goods and services developed in our 

cases do differ among themselves, especially the goods (Appendix C). Selection and 

comparison of cases with similar innovations could potentially alter our findings. However, 

based on the available data, we do not observe a clear connection between the individual 

conditions or conjunctions and similar goods or services. Additional systematic research 

involving a larger number of cases could provide more insight in whether different type of 

innovations need different conditions in various stages of the process.  

The second limitation is our intentional focus on cases from the UK and the Netherlands which 

might limit the generalizability of our results. While European countries with similar efforts in 

terms of climate change adaptation may have comparable results, additional comparative 

studies including other countries are necessary to test the generalizability of our findings.  

A final limitation is that the four conditions we identified as important drivers for successful 

entrepreneurial opportunity exploitation are not exhaustive. The entrepreneurship literature 

indicates that other actor attributes and contextual components might also be important, for 

example, prior knowledge of customer demands, managerial capability and stakeholder support 

(Choi and Shepherd, 2004; Fuentes Fuentes et al., 2010). Social capital is specifically relevant 

in this respect (Davidsson and Honig, 2003; De Carolis and Saparito, 2006; Fuentes Fuentes et 

al., 2010). Although initially selected as a condition, we decided to exclude this latter factor 

from our data analysis since the level of available detail in our data was insufficient to 

adequately assign values. Future studies could include the deselected factors.  
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extent present in all cases. However, while eight out of 18 cases showed a high value for 

altruism (>0.5), this condition was ‘crowded out’ by the other conditions. Our data suggest that 

financial motives play a larger role in our cases. This can have two reasons. First, our focus on 

the exploitation stage of entrepreneurial innovation processes. When considering the overall 

process, altruism is likely to function as a motivator for people to get involved in EbA in the 

first place. Patzelt and Shepherd (2011), for example, argue that altruistic entrepreneurs are 

more likely to discover opportunities for sustainable development. Second, two of our selection 

criteria (i.e. existence or development of a business model and the aim to introduce new 

products or services related to EbA) implied the choice for cases where sustainable 

entrepreneurship is present and hence, it is likely that profit motivation is important.    
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(p. 6). Despite some early attempts (e.g. Pahl-Wostl and Knieper, 2014), QCA is still not 
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3.6 Conclusion 
Against the background of increased attention to entrepreneurship in climate change adaptation 

and sustainable development more generally, this study asked what (combinations of) 

conditions enable successful entrepreneurial opportunity exploitation in EbA. Building on 18 

EbA cases in the Netherlands and the UK we conducted the first fuzzy set Qualitative 

Comparative Analysis on EbA success factors. The analysis found that no single condition 

included in the study was necessary or sufficient, but that the presence of facilitating policies 

and regulations combined with either high capital availability or with strong financial motives 

was sufficient for successful opportunity exploitation in the included EbA cases. For these 

cases, altruistic motivations were neither a necessary nor a sufficient condition for success, nor 

part of a combination of necessary or sufficient conditions. This finding was in contrast to our 

expectations and may be explained by either peculiarities of the case selection or the focus on 

the opportunity exploitation phase. Our findings suggest that for entrepreneurial success of EbA 

initiatives financial motivations could be sufficient if matched by corresponding policies and 

regulations and capital availability, in particular derived from revenue streams. The results 

confirm the central role of facilitating policies and regulations for the implementation of 

entrepreneurial approaches in ecosystem-based adaptation, and likely climate change 

adaptation more broadly.   
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Framing entrepreneurship in climate change 

adaptation: case study of an emerging governance 

arrangement in the Netherlands 

 

Abstract 

Planning and implementation of climate change adaptation requires new, integrated governance 

arrangements that often involve public and private actors. While entrepreneurship is widely considered 

an important part of such arrangements, little is known about its enabling conditions. Through an in-

depth case study of an ecosystem-based adaptation project in the Netherlands, this paper analyses how 

the actors in a governance network shape six conditions for entrepreneurial success established in the 

entrepreneurship literature. Through a framing analysis, we found that all six conditions (prior career 

experience, altruistic motivations, financial motives, social networks, financial capital availability and 

policies and regulations) were the object of constant negotiations. Their salience varied during the 

project as a result of variegated framing practices. In the early stages, issue, identity and relationship 

frames were used to create a network of people with a range of relevant experience, connected by 

altruistic motivations. However, as the project progressed, distrust frames and different spatial and 

temporal scale frames created tensions between public and private actors. Accordingly, process frames, 

financial motivations and capital availability became increasingly salient, reflecting the need to 

consolidate rules, roles and responsibilities. The findings suggest that entrepreneurial approaches to 

climate change adaptation imply ongoing struggles over the conditions that enable entrepreneurial 

success. The paper thereby adds an important new dimension to the study of the governance of climate 

adaptation. 

 

The manuscript corresponding to this chapter is currently under revision (required after review) as: 

De Block, D., Feindt, P.H. and van Slobbe, E. Framing entrepreneurship in climate change adaptation: 

case study of an emerging governance arrangement in the Netherlands. Ecology and Society.  
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4.1 Introduction 
Adaptation to climate change is a quickly emerging field of policy, practice and research. 

Concerns often surface around the resilience of infrastructures and land use patterns, with a 

focus on technical and material measures (Bulkeley and Castán Broto, 2013; Feindt and 

Netherwood, 2011). Recent scholarly discussions, however, increasingly focus on the potential 

of ecosystem services to enhance resilience to climate change (Bourne et al., 2016; Jones et al., 

2012). Ecosystem-based Adaptation (EbA) uses biodiversity and ecosystem services to help 

people adapt to climate change and includes the conservation, restoration and even creation of 

ecosystems (Brink et al., 2016). Examples of EbA are flood regulation through sustainable 

water management and securing future food provision through conserving diverse agricultural 

landscapes (CBD, 2009).  

The existing literature on EbA generally stresses the contribution of the approach to the 

supporting, provisioning, regulating and cultural services that ecosystems provide. Hence, the 

benefits of EbA beyond climate change adaptation are often emphasized, e.g. in terms of 

contributions to biodiversity, livelihoods and human health (Milman and Jagannathan, 2017). 

However, the processes through which EbA provides these benefits are often complex and 

insufficiently understood. This includes uncertainty about the effect of climate change on an 

ecosystem’s ability to continue to provide its services into the future. Also, the time needed for 

the adaptation benefits to arise may not always coincide with the time when costs are felt (Jones 

et al., 2012). From a governance perspective, this raises the questions about suitable 

mechanisms to improve the likelihood of timely, effective and efficient ecosystem-based 

adaptation measures.   

Previous research suggests that the governance of climate change adaptation requires new roles 

for both public and private actors so that responsibilities are shared and necessary resources 

mobilised (Dewulf et al., 2015; Huitema et al., 2016; Mazmanian et al., 2013). While 

experience with public and private actor involvement in climate change adaptation is growing 

(e.g. Mees et al., 2012; Swart et al., 2014b; Tompkins and Eakin, 2012), much remains to be 

learned about the dynamic cooperation between public and private actors when maintaining or 

creating new ecosystem services for adaptation. This is especially interesting given the often 

public good nature of ecosystem services, which makes it more difficult to attract private 

investors to EbA projects (Tompkins and Eakin, 2012).  

 
 

In this context, the contribution of entrepreneurship to EbA becomes a topic of particular 

interest. While some scholars argue that entrepreneurship is a promising avenue to contribute 

to climate change adaptation and biodiversity conservation (e.g. Dean and McMullen, 2007; 

Lambooy and Levashova, 2011), the conditions which entrepreneurs need to contribute to EbA 

remain unclear. Even less is known about the processes through which the conditions for 

successful entrepreneurship in EbA (which we understand as the creation of new ecosystem 

services, markets for these services and actor constellations that maintain ecosystems and their 

services) are developed, negotiated and shaped. The overall aim of our research is therefore to 

better understand how a set of conditions proven to be generally conducive for entrepreneurial 

success are shaped over time through the interactions of public and private actors in adaptation 

projects. Following a case study approach (Yin, 2003), we use frame analysis (Entman, 1993) 

to understand the evolving interactions. Our main question in this paper is: How do public and 

private actors negotiate the conditions for entrepreneurship during an ecosystem-based 

adaptation project? 

First, we introduce the conditions for successful entrepreneurship in EbA and explain the 

distinction between issue, identity, relationship and process framing. We then describe the data 

collection and analysis used in the selected case, the inland shore Wieringermeer project in the 

Netherlands. Subsequently, the case is presented in more detail, followed by the results of our 

framing analysis, which explains the dynamic negotiation of the conditions for entrepreneurial 

success during four distinct stages of the EbA project. The discussion section addresses the 

interactive co-construction of conditions for entrepreneurial success, the tensions that arise 

during such processes, in particular if diverging temporal and spatial scale frames and distrust 

frames emerge, and the different modes of operation of public and private actors which can be 

related to the public good nature and the perceived long-term benefits of EbA. We conclude 

with suggestions for researchers, policy makers and project participants involved in climate 

change adaptation.  
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4.2 Conceptual framework 
 
4.2.1 Conditions for entrepreneurship in ecosystem-based adaptation 

A promising option for developing ecosystem-based adaptation is entrepreneurship that 

addresses both societal and environmental challenges (Schaltegger and Wagner, 2011). 

Entrepreneurship can be defined focusing on entrepreneurial opportunities, i.e. ‘those situations 

in which new goods, services, raw materials, and organizing methods can be introduced and 

sold at greater than their cost of production’ (Shane and Venkataraman, 2000: p. 220). In the 

context of this research, we define EbA-entrepreneurship as the creation of new ecosystem 

services, markets for these services and actor constellations that maintain ecosystems and their 

services. An example of the creation of new ecosystem services is the Building with Nature 

programme in the Netherlands, which introduces innovative coastal protection measures to 

control flooding (van Slobbe et al., 2013). New markets for ecosystem services can be 

stimulated by novel financing mechanisms such as payments for ecosystems services (Wertz-

Kanounnikoff et al., 2011), and new actor constellations that result from strategic alliances of 

parties that formerly did not cooperate (Wamsler, 2015).     

Business and management research (e.g. Fuentes Fuentes et al., 2010; Shane, 2003) has 

identified various conditions for successful entrepreneurship more generally. We use six of 

these conditions as sensitizing concepts which, instead of providing prescriptions what to see, 

merely suggest directions where to look (Blumer, 1954). We regard these conditions not as 

static and given, but as dynamic and changeable and constantly negotiated and co-constructed 

through interaction (Dewulf et al., 2009). This leads us to the following conceptual 

understanding of the six conditions, of which the first three are attributes of the entrepreneur 

and the last three are conditions in the entrepreneur’s environment. We operationalize the 

conditions in the results section.  

1) Prior career experience stems from individual involvement in setting up a business, in 

marketing, management, product development and team formation as well as from vicarious 

experience gleaned from others such as family, friends and colleagues (Shane, 2003). 

Entrepreneurs’ motivations can be divided into two types: altruistic and financial. 2) Altruistic 

motivation refers to ‘the individual motivation to improve the welfare of another person’ 

(Penner et al., 2005: p. 368) or, especially relevant for ecosystem-based adaptation, empathy 

 
 

for animals and their related environmental conditions (Patzelt and Shepherd, 2011). 3) 

Financial motives refer to the possibility to increase an actor’s personal or company’s economic 

gains (Dean and McMullen, 2007). 4) Social networks are useful to garner resources (e.g. 

knowledge, information, finances) and to form alliances for joint production of goods and 

services (Fuentes Fuentes et al., 2010). 5) Financial capital availability  in the context of 

ecosystem-based adaptation stems from subsidies and grants (Halme and Korpela, 2014), 

actor’s own financial resources (Shane, 2003), or revenues obtained from products or services 

(Osterwalder et al., 2010). 6) Policies and regulations either facilitate or restrain the 

introduction of new goods, services and markets through varying degrees and types of 

interventions (Dimov, 2007).  

 

4.2.2 Governance arrangements 

The conditions for successful entrepreneurship are shaped by governance arrangements, i.e. 

patterns of interaction constituted through formal and informal rules and roles, for example the 

allocation of insiders and outsiders and the distribution of entitlements and obligations 

(Andersson and Ostrom, 2008). For entrepreneurial EbA projects, these include in particular 

environmental and planning regulations as the context for arrangements between entrepreneurs 

and public actors, which might involve financial support, planning permits or particular project 

requirements. Such arrangements arise out of processes of negotiation, struggle and 

compromise. The characteristics of specific governance arrangements may encourage or 

discourage actors with particular motivations. In this sense they connect societal goals and 

values, here in particular the provision of ecosystem services, with individual motives and 

worldviews, in our case altruistic and financial motivations and career experience.   

In EbA projects, often neither the problems nor the relevant actor constellations nor the 

appropriate processes are standardized (Adger et al., 2013; Eisenack and Stecker, 2012). This 

implies that the contextual conditions for entrepreneurial success and the relevant motivations 

and experiences are likely to be constantly negotiated as well. While this is a plausible 

expectation, there is little research how such processes are unfolding during adaptation projects. 

In the next section, we explain how we deploy a framing approach to analyse the ongoing 

negotiations in an ecosystem-based adaptation project and how they involve the conditions for 

entrepreneurial success.  
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4.2.3 Framing 

Framing denotes the process through which people construct and represent their interpretations 

of the world and communicate about it (Gray, 2002). To frame is to ‘select some aspects of a 

perceived reality and make them more salient in a communicating context, in such a way as to 

promote a particular problem definition, causal interpretation, moral evaluation, and/or 

treatment recommendation for the item described’ (Entman, 1993: p. 52). Consequently, frames 

simultaneously direct attention towards some aspects of a situation and away from others. While 

framing approaches have been used to better understand climate change adaptation policies and 

practices (e.g. Dewulf, 2013; Massey et al., 2015; Vink et al., 2013), no study has focused on 

the framing of the conditions for successful entrepreneurship in adaptation.  

Frames are interactional alignments or co-constructions of shared social spaces (Dewulf et al., 

2009). From a framing perspective the conditions for entrepreneurship and their relative 

importance are the product of a co-construction process that is embedded uno acto in the 

interactions between players. Participants confirm, undermine, adjust, attack or supplement 

each other’s frames (van Lieshout, 2014). Such framing processes are multidimensional. 

Participants negotiate issues, their identities, relationships and appropriate processes through 

framing (cf. Dewulf et al. (2009): 

In issue framing, people use frames to establish the existence and characteristics of a problem 

(Gray, 2002). Issue frames define and limit problem definitions, including their causes and 

suitable solutions (Lems et al., 2013). An important element of issue framing in environmental 

governance is scale framing (van Lieshout et al., 2011). Following Cash et al. (2006), we define 

scales as the spatial (e.g. region), temporal (e.g. annual) and jurisdictional dimensions (e.g. 

municipal level) that are used to describe a phenomenon.  

Identity and relationship frames define identities and relationships resulting from and as part of 

social interactions. Through interactions, individuals claim an identity which is either accepted 

or contested by others (Dewulf et al., 2009). Identities of social groups are often constructed 

through comparison with and often in opposition to the identity of other groups. During such 

framing processes, people typically externalize responsibility for negative events to others with 

contrasting identities (Gray, 2002). A specific type of relational frames are trust frames which 

express the level of trustworthiness in relationships (de Vries et al., 2014).   

 
 

Process frames refer to actor’s interpretations of the actual or desirable interaction. Process 

framing is dynamic since participants unavoidably construct the meaning of their ongoing 

interactions through cueing and reacting to each other. Hence, process frames typically shift 

over the course of a conversation. For example, if one party perceives an EbA project as going 

too slow and the other as too fast, then the two parties must negotiate, either consciously or 

unconsciously, the nature of their process as framed through their continuing interactions 

(Dewulf et al., 2009).  

 

4.3 Methods 

 
4.3.1 Case selection 

On the basis of our research aim, we derived five criteria for case selection: 1) entrepreneurship 

is at the core of the case; 2) both public and private actors are involved; 3) negotiation processes 

occur within the project; 4) the project is at least in its implementation phase to allow study of 

developments over time and 5) access to actors, documents and interactions is possible. The 

inland shore Wieringermeer project, where public authorities together with entrepreneurs 

collaborate to develop climate adaptive water management in combination with new economic 

functions, met all the criteria and was therefore considered well-suited for an in-depth study. 

The low-lying Wieringermeer polder is vulnerable to floods and droughts, while the socio-

economic structure of the region is highly dependent on agriculture. With fresh water 

availability and food production predictably affected by climate change more widely, we expect 

this case to provide lessons to other regions where similar new governance arrangements in 

climate change adaptation are negotiated. 

 

4.3.2 Data collection 

We used a mixed methods approach for collecting data and analysing the various frames and 

conditions throughout the project. Access to the field was secured when the main researcher 

was invited by a project member to join the core project team in mid-2014. She was assigned 

the role of a reflective observer, providing detailed minutes of the project meetings as a means 

to administer and monitor the process and providing regular feedback. This offered a unique 
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opportunity for participant observation from the start of the project. Data was collected until 

June 2016. While the project did not end at that point in time, limited time and financial 

resources made further involvement impossible. The available data allow us to analyse the 

negotiation of conditions over an extended period of time and the researchers stayed informed 

about the latest developments, providing important contextual knowledge.   

The following data were included in the analysis: 

• Project documents and communications, including (interim) project reports, research 

plans, minutes and email communication from October 2014 till June 2016. 

• Participant observation reports: Throughout the project, the main researcher used a 

reflective diary with preliminary observations and interpretations. These covered 17 

meetings of the core project team, five networking events and three meetings for 

informing the general public.  

• Semi-structured interviews with five key project participants representing the main 

organizations involved (i.e. national and regional government (2), companies (2) and 

consultancies (1).     

 

4.3.3 Data analysis 

First, we identified issue, identity and relationships, and process frames and the articulation of 

conditions for successful entrepreneurship in formal meeting minutes, supported by the coding 

program ATLAS.ti. The following six questions guided this analysis: 1) Framing object: What 

is being framed? 2) Framing mode: In which way(s) is this being framed? 3) What issues, 

identities, relationships and process frames are articulated? 4) Who are the frame promotors? 

5) (Dis)agreement: Is the frame accepted or contested, and how? 6) Which conditions for 

entrepreneurial success are recognized in the frame? The analysis identified four dominant 

events which suggested a periodization of the project in four distinct stages. We then assessed 

the dominant frames and conditions during each stage. In a second step, we triangulated these 

findings with our participant observations and email communication. In a third step, we used 

the semi-structured interviews to extract interview quotes to make the identified frames explicit, 

cross-check for any additional frames and reflect on the negotiated conditions for 

entrepreneurial success in each stage.  

  

 
 

4.4 Case background 
The inland shore Wieringermeer is located along lake IJssel in the province of North-Holland, 

the Netherlands (Figure 4.1). Lake IJssel is one of the largest freshwater lakes in Europe. 

Different water levels, which are fixed both in summer and winter, are maintained for flood 

control and to cater to riparian land and water users like agriculture, urban areas and recreation. 

The Wieringermeer polder, in which the inland shore is located, was reclaimed from the lake at 

the end of the 1920’s and serves mainly as agricultural area.   

In 2007, the Dutch Cabinet appointed the ‘Delta Committee’ 

with the task to formulate recommendations for Dutch water 

management under climate change (Veerman, 2008). 

Regarding lake IJssel, the Committee recommended to 

manage the water levels more flexibly to anticipate the 

effects of climate change and to create a larger freshwater 

storage in summer.  This would have significant 

consequences for lake shore designs (Deltacommissie, 

2014). Consequently, local water managers started to 

develop strategies to adapt riparian land and water uses, 

including the design of lake shores. Representatives of the 

Ministry of Infrastructure and the Environment and a 

knowledge institute proposed the creation of novel 

ecosystems named ‘inland shores’, i.e. areas behind the flood defences where water can be 

temporarily stored. Such temporary lake water retention would reduce pressure on lake dikes 

in other locations when water levels are extremely high. These storage areas could combine 

water management functions with for instance nature conservation or space for innovative 

aquaculture. In 2012, the Koopmanspolder was designated as a 16 ha experimental ‘inland 

shore’ to assess the effects of changing water levels on ecology and fisheries. The results were 

positively evaluated and consequently possibilities were explored to create a second, larger 

scale inland shore in the Wieringermeer.  

The next section describes the development process of the project that followed. 

Entrepreneurship was expected to play an important role in the process, partly to contribute to 

the creation of novel combinations of ecosystem services (i.e. the physical design of a large-

Fig. 4.1. Map of the 
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scale inland shore) and partly to create new actor constellations involving public and private 

actors.  

 

4.5 Results 
This section presents an analysis of the ongoing co-construction of conditions for 

entrepreneurship during the case. The analysis is based on the identification of issue, identity, 

relationship and process frames. During the period of observation, June 2014 till June 2016, the 

analysis found four stages characterised by the occurrence of significantly different frames. The 

stages are separated by events which were seen as momentous by participants. Below we 

describe the stages and related framing activities, with particular attention to the conditions for 

entrepreneurial success which dominated in discussions during each stage.  

 

4.5.1 Stage I: Issue framing to determine the boundaries of the project 

The success of the Koopmanspolder pilot project (see section ‘case background’) inspired one 

of its initiators, a civil servant in the Ministry of Infrastructure and the Environment, together 

with two entrepreneurs to instigate a larger inland shore project in the Wieringermeer polder. 

A local landowner offered to lease an entire farm of 20 ha to start a project in June 2014. A 

project team was assembled, initially with people previously involved in the Koopmanspolder 

project but complementing this ‘core’ team with consultants and civil servants from the 

municipality and the province of Noord-Holland. During stage I, which lasted seven months, 

the actors negotiated the purpose and scope of the project, using the following – predominantly 

issue – frames.  

 

Framing in stage I 

During the first months, the rationale behind the project was expressed in terms of ecological 

pressure and economic opportunity:  

 

The future of the water in the Netherlands: rising sea levels, saltier, dryer and wetter 

(...). The trends towards 2100 are less freshwater availability and food problems in the 

world and Europe. In the Netherlands we actually have more than enough freshwater 

and we are good in agri, so we have to start innovating on better use of freshwater and 

 
 

other types of agri (...) to compete with China, the USA and other parties [Civil servant, 

interview statement based on presentation slides June 26, 2014]  

 

In the quote, the project initiator framed the need for an inland shore project as an economic 

opportunity that could result from adaptation to climate change. The strong Dutch position in 

agriculture and water management and the need to innovate in a competitive global economy 

were linked to articulate a comprehensive frame: it includes an issue frame (long term 

adaptation need) and an identity frame (the Netherlands as competitor of other global economic 

powers). It served initially as a motivator to involve the required actors. The inland shore was 

presented as the local implementation of an essentially national policy that followed for instance 

from the national Delta Program. A communication expert explained: “The idea is to take the 

story around the Delta Program as a basis and zoom in from this large perspective.” [based on 

minutes November 5, 2014].  

Initially, the core team envisaged two project goals: 1) to create added value for the economy, 

ecology and/ or liveability using the freshwater from Lake IJssel and 2) to contribute to water 

safety (Ministerie van Infrastructuur en Milieu, 2015). However, the ecological and nature 

development aspects were soon questioned by the province and municipality. Their concerns 

were expressed by landscape architects involved:   

 

Nature in this polder is as ‘strange’ as buildings, since the polder consists of 

agricultural land. Also when you focus on fish there is a high chance that the inhabitants 

and politicians denote it as ‘nature’. Fish and water are seen as withdrawal of fertile 

agricultural land [Landscape architects, based on minutes December 3, 2014] 

 

Consequently, the core team agreed to place ‘ecology’ or ‘nature’ more in the background when 

communicating about the project. The second objective was ‘multi-layer safety’, a specific 

water management policy. Water managers argued that inland shores would enhance water 

safety because of their capacity to store water during heavy rains, a reasoning that formed the 

main justification to involve the Ministry of Infrastructure and the Environment. However, the 

actual contribution to water safety was soon questioned within the core team with the effect 

that the contribution of inland shores to water safety was reframed:  
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An inland shore at this specific location does not contribute greatly to water safety (...), 

but the concept can be tested at this location after which it can be applied in other parts 

of the Netherlands [Landscape architects, based on minutes December 3, 2014] 

 

Differences in issue frames were linked to divergent understandings of the project scale. The 

Koopmanspolder initiator originally presented a grand scheme of approx. 25 km coastline. This 

motivated the entrepreneurs whose ambition was to develop large-scale new business: “Our 

final goal is to create 1000-2000 ha with a number of cultivations.” [Entrepreneur, interview 

June 14, 2016]. However, this large scale development was contested by the province and the 

municipality due to concerns about potential local opposition. Previous ambitious development 

projects in the area had failed and local inhabitants were opposed to more large-scale changes 

in land use. From December 2014 onwards, the project was therefore explicitly framed as a 

local-scale experiment, with a potential future expansion to regional scale. The entrepreneurs 

disagreed with this scale re-framing and relations between them and the core team became 

tense. However, both groups among themselves framed the relationships within their own group 

positively: “We know what we can expect from each other (...) and agreed that together we 

would bring this to a good end.” [Entrepreneur, interview June 14, 2016]. And: “There are 

different interests (...) but we said: we are going for a higher goal (...). It is a small team of 

people that can trust each other blindly.” [Civil servant, interview June 26, 2014].  

  

Conditions of entrepreneurial success in stage I 

The defining and re-defining of the project’s objectives and scale reflect the attempts to forge 

a social network of project initiators and supporters and to make the first steps in the creation 

of a governance arrangement. All actors were attracted to the idea to innovate and offered 

relevant career experience. The network roughly consisted of three groups. The ‘water 

managers’ brought the experience with the Koopmanspolder pilot and were associated with the 

Ministry, the water board and a knowledge institute. Their view on the project was informed 

by the need to adapt national water systems to climate change. The ‘entrepreneurs’ were 

newcomers to Wieringermeer, but saw opportunities in ecosystem-based adaptation. They 

called for large-scale developments to create financially viable business opportunities. The 

local authorities (municipality and province) wanted socio-economic development for their 

 
 

territory but opposed large-scale interventions in the area. This constellation of interests meant 

that in practice, the economic motives behind the project were only actively addressed by the 

entrepreneurs while the altruistic motivations (i.e. ecological and nature development aspects) 

were deliberately placed in the background.  

 

4.5.2 Stage II: Expansion of the social network and increased attention to financial 

issues  

The period from January 2015 till April 2015 was characterized by both growing tensions and 

increasing cooperation between the core team and some of the entrepreneurs. Four 

entrepreneurial initiatives, focusing on mitten crabs, salt tolerant crops, floating agriculture and 

recreational fishing, were now involved in the project. A funding proposal was submitted to the 

European Fund for Regional Development in April 2015. The proposal outlined the 

collaborative plans for each cultivation, including upscaling.  

 

Framing in stage II  

In stage II, the upscaling discussion continued and two entrepreneurs, those exporting mitten 

crabs and producing salt tolerant crops, decided to contract a formal representative with a 

network in the local government. They also initiated the legal establishment of a foundation, 

called AKWA (the Dutch abbreviation for ‘inland shore cultivation in and on water’), in 

January 2015. The main task of the entrepreneurs’ representative was to establish a covenant 

between the entrepreneurs and the other parties. The other actors understood the hiring of the 

representative as an articulation of distrust. The core team discussed the trust issue and decided 

that an agreement would clarify roles and responsibilities of all project participants. Identity 

and relationship frames were explicitly articulated: “There is a ‘we’ versus ‘them’ feeling, but 

we agree that it should become an ‘us’ feeling, so together with the entrepreneurs.” [Consultants 

and civil servant, based on observations meeting February 11, 2015]. Despite these tensions, 

both the core team and the entrepreneurs continued to frame their relationship as mutual 

interdependence:  

 

As an entrepreneur I will never be able to realize such an end design. I am not able to 

construct dikes, to create multilayer safety, that is not my business. So if we can profit 
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called for large-scale developments to create financially viable business opportunities. The 

local authorities (municipality and province) wanted socio-economic development for their 

 
 

territory but opposed large-scale interventions in the area. This constellation of interests meant 

that in practice, the economic motives behind the project were only actively addressed by the 

entrepreneurs while the altruistic motivations (i.e. ecological and nature development aspects) 

were deliberately placed in the background.  
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issues  

The period from January 2015 till April 2015 was characterized by both growing tensions and 

increasing cooperation between the core team and some of the entrepreneurs. Four 

entrepreneurial initiatives, focusing on mitten crabs, salt tolerant crops, floating agriculture and 

recreational fishing, were now involved in the project. A funding proposal was submitted to the 

European Fund for Regional Development in April 2015. The proposal outlined the 

collaborative plans for each cultivation, including upscaling.  

 

Framing in stage II  

In stage II, the upscaling discussion continued and two entrepreneurs, those exporting mitten 

crabs and producing salt tolerant crops, decided to contract a formal representative with a 

network in the local government. They also initiated the legal establishment of a foundation, 

called AKWA (the Dutch abbreviation for ‘inland shore cultivation in and on water’), in 

January 2015. The main task of the entrepreneurs’ representative was to establish a covenant 

between the entrepreneurs and the other parties. The other actors understood the hiring of the 

representative as an articulation of distrust. The core team discussed the trust issue and decided 

that an agreement would clarify roles and responsibilities of all project participants. Identity 

and relationship frames were explicitly articulated: “There is a ‘we’ versus ‘them’ feeling, but 

we agree that it should become an ‘us’ feeling, so together with the entrepreneurs.” [Consultants 

and civil servant, based on observations meeting February 11, 2015]. Despite these tensions, 

both the core team and the entrepreneurs continued to frame their relationship as mutual 

interdependence:  

 

As an entrepreneur I will never be able to realize such an end design. I am not able to 

construct dikes, to create multilayer safety, that is not my business. So if we can profit 
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An inland shore at this specific location does not contribute greatly to water safety (...), 

but the concept can be tested at this location after which it can be applied in other parts 

of the Netherlands [Landscape architects, based on minutes December 3, 2014] 

 

Differences in issue frames were linked to divergent understandings of the project scale. The 

Koopmanspolder initiator originally presented a grand scheme of approx. 25 km coastline. This 

motivated the entrepreneurs whose ambition was to develop large-scale new business: “Our 

final goal is to create 1000-2000 ha with a number of cultivations.” [Entrepreneur, interview 

June 14, 2016]. However, this large scale development was contested by the province and the 

municipality due to concerns about potential local opposition. Previous ambitious development 

projects in the area had failed and local inhabitants were opposed to more large-scale changes 

in land use. From December 2014 onwards, the project was therefore explicitly framed as a 

local-scale experiment, with a potential future expansion to regional scale. The entrepreneurs 

disagreed with this scale re-framing and relations between them and the core team became 

tense. However, both groups among themselves framed the relationships within their own group 

positively: “We know what we can expect from each other (...) and agreed that together we 

would bring this to a good end.” [Entrepreneur, interview June 14, 2016]. And: “There are 

different interests (...) but we said: we are going for a higher goal (...). It is a small team of 

people that can trust each other blindly.” [Civil servant, interview June 26, 2014].  

  

Conditions of entrepreneurial success in stage I 

The defining and re-defining of the project’s objectives and scale reflect the attempts to forge 

a social network of project initiators and supporters and to make the first steps in the creation 

of a governance arrangement. All actors were attracted to the idea to innovate and offered 

relevant career experience. The network roughly consisted of three groups. The ‘water 

managers’ brought the experience with the Koopmanspolder pilot and were associated with the 
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that an agreement would clarify roles and responsibilities of all project participants. Identity 
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we agree that it should become an ‘us’ feeling, so together with the entrepreneurs.” [Consultants 
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both the core team and the entrepreneurs continued to frame their relationship as mutual 
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tense. However, both groups among themselves framed the relationships within their own group 

positively: “We know what we can expect from each other (...) and agreed that together we 

would bring this to a good end.” [Entrepreneur, interview June 14, 2016]. And: “There are 

different interests (...) but we said: we are going for a higher goal (...). It is a small team of 

people that can trust each other blindly.” [Civil servant, interview June 26, 2014].  
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positively: “We know what we can expect from each other (...) and agreed that together we 
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of a governance arrangement. All actors were attracted to the idea to innovate and offered 

relevant career experience. The network roughly consisted of three groups. The ‘water 

managers’ brought the experience with the Koopmanspolder pilot and were associated with the 

Ministry, the water board and a knowledge institute. Their view on the project was informed 

by the need to adapt national water systems to climate change. The ‘entrepreneurs’ were 

newcomers to Wieringermeer, but saw opportunities in ecosystem-based adaptation. They 

called for large-scale developments to create financially viable business opportunities. The 
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that in practice, the economic motives behind the project were only actively addressed by the 

entrepreneurs while the altruistic motivations (i.e. ecological and nature development aspects) 

were deliberately placed in the background.  
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increasing cooperation between the core team and some of the entrepreneurs. Four 

entrepreneurial initiatives, focusing on mitten crabs, salt tolerant crops, floating agriculture and 

recreational fishing, were now involved in the project. A funding proposal was submitted to the 

European Fund for Regional Development in April 2015. The proposal outlined the 

collaborative plans for each cultivation, including upscaling.  

 

Framing in stage II  

In stage II, the upscaling discussion continued and two entrepreneurs, those exporting mitten 

crabs and producing salt tolerant crops, decided to contract a formal representative with a 

network in the local government. They also initiated the legal establishment of a foundation, 

called AKWA (the Dutch abbreviation for ‘inland shore cultivation in and on water’), in 

January 2015. The main task of the entrepreneurs’ representative was to establish a covenant 

between the entrepreneurs and the other parties. The other actors understood the hiring of the 

representative as an articulation of distrust. The core team discussed the trust issue and decided 

that an agreement would clarify roles and responsibilities of all project participants. Identity 

and relationship frames were explicitly articulated: “There is a ‘we’ versus ‘them’ feeling, but 

we agree that it should become an ‘us’ feeling, so together with the entrepreneurs.” [Consultants 

and civil servant, based on observations meeting February 11, 2015]. Despite these tensions, 

both the core team and the entrepreneurs continued to frame their relationship as mutual 

interdependence:  
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positively: “We know what we can expect from each other (...) and agreed that together we 

would bring this to a good end.” [Entrepreneur, interview June 14, 2016]. And: “There are 

different interests (...) but we said: we are going for a higher goal (...). It is a small team of 

people that can trust each other blindly.” [Civil servant, interview June 26, 2014].  
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managers’ brought the experience with the Koopmanspolder pilot and were associated with the 
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European Fund for Regional Development in April 2015. The proposal outlined the 

collaborative plans for each cultivation, including upscaling.  
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crabs and producing salt tolerant crops, decided to contract a formal representative with a 

network in the local government. They also initiated the legal establishment of a foundation, 

called AKWA (the Dutch abbreviation for ‘inland shore cultivation in and on water’), in 

January 2015. The main task of the entrepreneurs’ representative was to establish a covenant 

between the entrepreneurs and the other parties. The other actors understood the hiring of the 

representative as an articulation of distrust. The core team discussed the trust issue and decided 

that an agreement would clarify roles and responsibilities of all project participants. Identity 

and relationship frames were explicitly articulated: “There is a ‘we’ versus ‘them’ feeling, but 

we agree that it should become an ‘us’ feeling, so together with the entrepreneurs.” [Consultants 

and civil servant, based on observations meeting February 11, 2015]. Despite these tensions, 

both the core team and the entrepreneurs continued to frame their relationship as mutual 
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final goal is to create 1000-2000 ha with a number of cultivations.” [Entrepreneur, interview 
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municipality due to concerns about potential local opposition. Previous ambitious development 

projects in the area had failed and local inhabitants were opposed to more large-scale changes 

in land use. From December 2014 onwards, the project was therefore explicitly framed as a 

local-scale experiment, with a potential future expansion to regional scale. The entrepreneurs 

disagreed with this scale re-framing and relations between them and the core team became 

tense. However, both groups among themselves framed the relationships within their own group 

positively: “We know what we can expect from each other (...) and agreed that together we 

would bring this to a good end.” [Entrepreneur, interview June 14, 2016]. And: “There are 

different interests (...) but we said: we are going for a higher goal (...). It is a small team of 

people that can trust each other blindly.” [Civil servant, interview June 26, 2014].  
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The defining and re-defining of the project’s objectives and scale reflect the attempts to forge 

a social network of project initiators and supporters and to make the first steps in the creation 

of a governance arrangement. All actors were attracted to the idea to innovate and offered 

relevant career experience. The network roughly consisted of three groups. The ‘water 

managers’ brought the experience with the Koopmanspolder pilot and were associated with the 

Ministry, the water board and a knowledge institute. Their view on the project was informed 

by the need to adapt national water systems to climate change. The ‘entrepreneurs’ were 

newcomers to Wieringermeer, but saw opportunities in ecosystem-based adaptation. They 
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entrepreneurs while the altruistic motivations (i.e. ecological and nature development aspects) 

were deliberately placed in the background.  
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The period from January 2015 till April 2015 was characterized by both growing tensions and 

increasing cooperation between the core team and some of the entrepreneurs. Four 

entrepreneurial initiatives, focusing on mitten crabs, salt tolerant crops, floating agriculture and 

recreational fishing, were now involved in the project. A funding proposal was submitted to the 

European Fund for Regional Development in April 2015. The proposal outlined the 

collaborative plans for each cultivation, including upscaling.  

 

Framing in stage II  

In stage II, the upscaling discussion continued and two entrepreneurs, those exporting mitten 

crabs and producing salt tolerant crops, decided to contract a formal representative with a 

network in the local government. They also initiated the legal establishment of a foundation, 

called AKWA (the Dutch abbreviation for ‘inland shore cultivation in and on water’), in 

January 2015. The main task of the entrepreneurs’ representative was to establish a covenant 

between the entrepreneurs and the other parties. The other actors understood the hiring of the 

representative as an articulation of distrust. The core team discussed the trust issue and decided 

that an agreement would clarify roles and responsibilities of all project participants. Identity 

and relationship frames were explicitly articulated: “There is a ‘we’ versus ‘them’ feeling, but 

we agree that it should become an ‘us’ feeling, so together with the entrepreneurs.” [Consultants 

and civil servant, based on observations meeting February 11, 2015]. Despite these tensions, 

both the core team and the entrepreneurs continued to frame their relationship as mutual 

interdependence:  

 

As an entrepreneur I will never be able to realize such an end design. I am not able to 
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positively: “We know what we can expect from each other (...) and agreed that together we 

would bring this to a good end.” [Entrepreneur, interview June 14, 2016]. And: “There are 

different interests (...) but we said: we are going for a higher goal (...). It is a small team of 
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Conditions of entrepreneurial success in stage I 

The defining and re-defining of the project’s objectives and scale reflect the attempts to forge 

a social network of project initiators and supporters and to make the first steps in the creation 

of a governance arrangement. All actors were attracted to the idea to innovate and offered 
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European Fund for Regional Development in April 2015. The proposal outlined the 

collaborative plans for each cultivation, including upscaling.  
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In stage II, the upscaling discussion continued and two entrepreneurs, those exporting mitten 

crabs and producing salt tolerant crops, decided to contract a formal representative with a 
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between the entrepreneurs and the other parties. The other actors understood the hiring of the 
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we agree that it should become an ‘us’ feeling, so together with the entrepreneurs.” [Consultants 

and civil servant, based on observations meeting February 11, 2015]. Despite these tensions, 
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from these developments, then of course that is good for us. [Entrepreneur, interview 

June 13, 2016] 

 

The entrepreneurs explicitly saw the initiation of AKWA as an attempt at relationship framing: 

“There were so many contact persons and so many meetings at the farm. We said: we have to 

do something to form a block and establish a clear structure.” [Entrepreneur, interview June 13, 

2016]. Members of the core team expressed their mixed feelings:  

 

The establishment of AKWA took a lot of time and energy (...). This line went straight 

through our own structure (...). Ultimately, things became sharper, but it also made the 

process very difficult. [Civil servant, interview May 14, 2016]      

 

The core team thus understood the establishment of AKWA explicitly as an attempt at process 

framing. While the entrepreneurs framed this move as clarifying and speeding up the process, 

the core team did not fully acknowledge the necessity of a separate foundation.  

Considerable time and effort were spent in stage II to acquire additional capital from the  

European Fund for Regional Development (EFRO). The proposal writing included a 

collaborative process frame, bringing the core team and the entrepreneurs closer together again. 

A consultant coordinated and facilitated the process:   

 

If we had a question, then he answered immediately (...). He was a bit the cement 

between the stones, he kneaded it a little (...). You trust that person, he is helping you 

again and again. Such a person is very important. [Entrepreneur, interview June 13, 

2016] 

 

Hence trust was re-emphasised in relationship framing. Also the core team members 

acknowledged the crucial role of the consultant in the process. Writing the proposal also 

reframed the process: “The modus within the project changed, it became more focussed.” [Civil 

servant, based on minutes March 18, 2015]. 

 

 

 
 

Conditions of entrepreneurial success in stage II 

Financial motives were expressed through the request of the entrepreneurs to establish a 

covenant, including statements about intellectual property, governmental commitment and 

future upscaling. The social network condition was re-negotiated through the addition of the 

AKWA foundation. The associated reframing of the process also affected the relationships and 

hence the network condition. The efforts to obtain an EFRO subsidy explicitly addressed the 

capital availability condition.  

 

4.5.3 Stage III: Prevailing process frames based on career experience and financial 

motives 

The plans as defined in the EFRO proposal formed the basis for experiments with mitten crabs 

production and floating agriculture in the spring and summer of 2015.  

 

Framing in stage III 

The floating agriculture experiments using lake IJssel freshwater failed, obviously because the 

water lacked nutrients. However, the experiment with the mitten crabs turned out successful: 

“From the 1st of May until we measured the crabs, we actually did quite well. (...). I was very 

proud of the good results, even though everyone said that it was impossible.” [Entrepreneur, 

interview June 13, 2016]. The entrepreneur presented a strong identity and relationship frame 

of himself as someone who pushed through when others were in doubt. Nevertheless, members 

of the core team were also pleased with the results: “The economic argument for the inland 

shores got an enormous boost because the crabs moulted.” [Province representative, based on 

interview May 20, 2016].   

 

A commonly held process frame was that the successful experiment contributed to maintaining 

the project’s momentum. The entrepreneur immediately revived the discussion about upscaling. 

However, the governmental parties remained reluctant to speed up the process:   

 

The tension between upscaling or not is a very important threshold where you notice 
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project with entrepreneurs. We are saying: first come with results, and then we’ll 

discuss it further. [Province representative, based on interview May 20, 2016]   

 

Submitting the EFRO proposal together improved the relationship between entrepreneurs and 

the core team. However, the improved relationship did not endure as the AKWA foundation 

and the role of the entrepreneurs’ representative continued to create tensions: “With AKWA, 

an additional consultation platform emerges that can lead to noise in the communication. I do 

not think it is good for the relations within the project” [Representative knowledge institute, 

based on minutes May 27, 2015]. And a representative of the water board voiced concern: “Was 

AKWA started from a strategic point of view? Or is there a lack of trust towards commitment 

of the governmental parties?” [based on minutes May 27, 2015]. The establishment of AKWA 

was interpreted as an attempt to frame relationships in terms of distrust between the 

entrepreneurs and the local authorities. The entrepreneurs, however, framed AKWA as a 

vehicle to keep the covenant on the agenda.  

During this stage, the core team regularly convened after each meeting for a short reflection on 

the latest developments. The relationship with the entrepreneurs and the process were a 

recurring concern: 

 

Certain things have indeed gone too slow, especially the governance structure and 

arrangement of finances, and therefore we are busy putting out fires. Sometimes things 

indeed go too quick, but from our side things also go too slow. [Consultant, based on 

minutes September 2, 2015] 

 

Conditions of entrepreneurial success in stage III 

The entrepreneurs’ continuing call for upscaling and governmental commitment was candidly 

based on reference to their earlier business experience (career experience) and their wish to 

develop a profitable business (financial motives), which required economies of scale. The 

controversy about the scale of operation caused continuous tensions, making the social network 

condition a continuous object of negotiation. Altruistic motivations, enabling policies and 

regulations, and capital availability (other than waiting for the results of the EFRO subsidy) 

were not explicitly addressed during this stage.  

 
 

4.5.4 Stage IV: Different scale and process frames following European regulation 

Stage IV started when the EFRO subsidy was granted in February 2016. The success reignited 

the commitment and enthusiasm from the various parties involved. However, soon afterwards 

the project participants learned that the European Union had included the mitten crab on its 

draft list of alien invasive species, which would disallow their propagation. This threat to the 

viability of the mitten crab experiment led to fundamental uncertainty about the continuation 

of the project and to practically complete cessation of all activities on the farm.  

 

Framing in stage IV 

The inclusion of the mitten crab on the list of invasive alien species implied that catching them 

was still allowed, but farming prohibited. Both the entrepreneurs, their representative and the 

public authorities were caught by surprise and started to lobby the Ministry of Economic Affairs 

and the European Union. The momentum gained after the successful mitten crab experiment 

and the subsidy grant seemed to vanish due to uncertainty about the publication date of the list 

and the subsequent implications: “You see that advantage now converting into a disadvantage, 

it’s floating away because the acceleration is gone. I wouldn’t be surprised if we would lose a 

whole year now.” [Province representative, interview May 20, 2016].    

Not all project participants framed the process as limp. The entrepreneurs believed that there 

were either still possibilities to grow the mitten crabs in a controlled environment or that they 

should continue the planned activities and address the consequences later:     

 

Everyone has a mind-set that says: we want to have the permits first! (...) At the moment 

when the crabs are there and you start farming, that process will come. Then you go to 

the European Court and you win (...). You just have to execute. And the regulation 

adapts itself.  [Entrepreneur, interview June 14, 2016]  

 

Another possibility was that the EFRO budget for growing the mitten crabs would be 

withdrawn. Although the participants held different process frames, these were hardly 

discussed. Instead, lobbying for removal of the crabs from the definitive list was given priority 

by all parties.  
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Parallel to the lobbying activities, upscaling discussions between the entrepreneurs and 

governmental parties continued. Since this issue had been on the agenda from the beginning of 

the project, reaching a decision became critical for the entrepreneurs. The province questioned 

the necessity for an upscaling decision because of the uncertainty about the mitten crab 

production: “You see that a number of parties (...) think: yes, talking about upscaling is very 

nice, but is it still realistic? You see (...) retreating movements.” [Province representative, 

interview May 20, 2016]. The hesitation of the province was also informed by the realization 

that upscaling the farming activities would imply major challenges to landscape design:  

 

If you do this, then you cannot just put 400 ha of ponds next to each other, but you have 

to start talking about integration and reaching a number of other goals. Then you also 

have to look: how does it fit the landscape, does it have a water storage function? And 

can you connect it with recreation? [Province representative, interview May 20, 2016] 

 

The differences in spatial scale frames and process frames were not bridged. Although both 

parties understood each other’s position, the dispute reflected underlying differences in modes 

of operation which were also expressed in diverging process frames: While AKWA called their 

coveted agreement with the governmental parties a covenant, the province used the term 

‘timetable’:  

 

A timetable means that we write down which steps need to be taken to come to upscaling 

and what is needed for this (...). At this very moment none of the parties would sign a 

covenant which says: if the experiments works, we will scale up. That is still a step too 

far. The entrepreneurs keep calling it a covenant, we call it a timetable (...). A covenant 

sounds like you are having an obligation and that is not realistic at this moment. 

[Province representative, interview May 20, 2016]    

 

When reflecting on the process, project participants were fully aware that the process frames 

diverged with regard to speed and modes of operation, both between and within the different 

parties involved:  

 

 
 

You see that different parties – governmental parties, entrepreneurs and knowledge 

institutes – have different speeds and different ambitions. That can sometimes very much 

accelerate or delay the process (...). And: the same bosses that told me: ‘great, an 

innovation project!’ can be the people that say: ‘it should all be accountant proof’. 

Those are two different magnitudes. [Civil servant, interview May 14, 2016] 

 

From the beginning of 2016 the governance structure of the project changed. Partially in 

response to requirements of the EFRO subsidy, roles and responsibilities of the different project 

partners became more defined and legally binding:   

 

You really see that we reach a new phase. The project becomes mature. Roles are 

distributed differently, you get specializations and the pioneer phase is over (...). It 

becomes more professional (...) with all the bureaucracy and efficiency that belongs to 

it (...). Now we go from a pioneering role into an evaluation role. [Province 

representative, interview May 20, 2016] 

 

Conditions of entrepreneurial success in stage IV  

The dynamics in this stage show a clash of different conditions of entrepreneurial success which 

are reflected in the frame contests discussed above. First, impending EU regulations seemed to 

disallow further extension of the mitten crab production, which impeded the progress of the 

entire project. Second, the local authorities were unwilling to unconditionally support upscaling 

of the production activities as this would involve major policy and political investments and 

because of the uncertainties about the EU regulation. Third, the entrepreneurs did not want to 

continue at the small, unprofitable experimental scale and emphasized the importance of a 

covenant. Joint lobbying at the national and European level increased the cooperation within 

the social network. The financial motives were not thematised but implicit in the lobbying 

against the classification of the mitted crab as an invasive alien species. Neither capital 

availability nor altruistic motives were prominently addressed, the former because the EFRO 

subsidy was acquired, the latter because instrumental considerations of project viability 

dominated the agenda. 
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4.6 Discussion 
 First, our results show that the six selected conditions for entrepreneurial success are a useful 

sensitizing concept to understand the interactive construction and emerging governance 

arrangement in EbA projects. Each condition was the object of framing attempts at some stage 

of the project, albeit with varying intensity over time. Consecutive stages of the project also 

differed markedly in the conditions that players attempted to shape through framing. Struggles 

about financial motives and social network formation continued throughout all four stages of 

the project, while discussions on capital availability, career experience, altruistic motives and 

policies and regulations each emerged in one stage only. Capital availability was guaranteed by 

obtaining a subsidy and arguments on prior career experience were used in the upscaling 

discussion. Altruistic motivations were deliberately placed in the background to take into 

account the sensitivities related to nature development in the area. The discussion on policies 

and regulations only started in the last stage of our research, but had severe consequences as it 

led to a cessation of almost all project activities. This finding demonstrates that the conditions 

for entrepreneurial success are not adequately understood if treated as static or externally given; 

they are evidently co-produced through the interaction between the different players, and they 

are often the object of negotiation, agreement or contestation. 

Second, our findings confirm the presence of ongoing and probably unavoidable tensions 

between public and private actors. These were often expressed as contested spatial and temporal 

scale frames and as distrust frames (cf. Swart et al., 2014b). The different scale frames were 

related to different modes of operation of the three actor groups involved. First, civil servants 

from the ministry and researchers focussed on Lake IJssel and related water retention for safety 

and freshwater provision for the next 100 years. Second, the province and municipality officials 

intended to allow the activities on the 20 ha farm as a protected experimental niche for a period 

of ten years but objected to large-scale transformation of agricultural land. Third, the 

entrepreneurs saw the project as a first step towards a larger-scale business (i.e. 1000-2000 ha) 

within a limited amount of time (i.e. few years). The resultant frame contestation (Dewulf, 

2013) can be related to two general characteristics of EbA. First, since EbA is supposed to 

provide public goods and services, it can be difficult to convince private actors to invest (cf. 

Tompkins and Eakin, 2012). Indeed, discussions in our case could often be traced back to 

financial motives which require either marketable products or public support, and consequently 

 
 

many efforts went into acquiring public funding. Second, since EbA involves solutions with 

long-term effects (unlike the more short-term benefits expected from ‘hard’ adaptation 

measures), a costs versus benefits time-scale mismatch looms as the time needed for the benefits 

to arise may not always coincide with the time when costs are felt (Jones et al., 2012). EbA 

might therefore need longer-term definitions of returns to investment (Ojea 2015).   

Third, our results suggest that the division of labour between public and private parties departs 

from the liberal model that underlies much of the economic literature on entrepreneurship. The 

assumption that public actors merely establish the enabling conditions for innovations, e.g. in 

terms of facilitating policies and regulations, and that private actors develop the actual 

innovation, does not hold for our case. Here the novel idea to create an inland shore was 

introduced by a civil servant who was also strongly involved in the elaboration and actual 

implementation of the project. Simultaneously, the entrepreneurs were lobbying and 

negotiating at different policy levels to influence the regulations that would affect their plans.  

Finally, our findings demonstrate how framing processes connect the different motivations of 

variegated groups of actors whose collaboration is needed for ecosystem-based adaptation 

projects to succeed. In our case, water managers, civil servants affiliated with various local 

authorities, and entrepreneurs had to pool their different yet complementary motives, career 

experiences and social networks. Their different modes of operation had to be bridged through 

suitable issue, identity and relationship frames. This might explain the decreased emphasis on 

altruistic motives and a shared national identity frame during the early stages of the project. At 

later stages, however, diverging interests – e.g. regarding the scale of the project – had to be 

reconciled through precise and reliable arrangements, hence the increasing salience of process 

frames, financial motivations and capital availability. The emerging governance arrangement 

remained fluid during the two-year period of observation, an unsettled state that was reinforced 

by contested process frames.  

 

4.7 Conclusion 
In this paper, we aimed to understand how a set of conditions proven to be generally conducive 

for entrepreneurial success in climate change adaptation are shaped over time through the 

interactions of public and private actors. Taking a case study approach, we analysed the issue, 

identity, relationship and process frames that emerged during an EbA project in the Netherlands 
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as a lens to understand the sometimes cooperative, sometimes contested construction of the 

conditions for entrepreneurial success. Our findings suggest future research on the factors for 

successful climate change adaptation should incorporate a dynamic perspective, allowing to 

address the essential element of co-construction of the various enabling conditions for EbA-

entrepreneurship. This would in turn permit a more detailed understanding of the processes 

through which decision makers at various policy levels can influence the conditions for 

entrepreneurial success. Our results further show the importance of the temporal dimension 

when analysing EbA initiatives. Various layers of the governance system need to be conducive 

to entrepreneurial activity at the same time, or in the right sequence. Aligning the temporal scale 

frames of public and private actors to deal with the public-good nature of EbA is hereby a 

challenge. The finding that the importance of process frames increases as EbA initiatives 

progress also has clear practical implications. Projects will be well advised to deliberately take 

the time to reflect on the diverging and converging framing attempts of their network players. 

For policy making, this implies that providing space for deliberative and creative processes to 

align different frames could be an essential part of governance arrangements that increase the 

likelihood that adaptation projects succeed and that steps are taken to decrease the vulnerability 

of regions to climate change.  
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Abstract 

The use of qualitative data has so far received relatively little attention in methodological discussions 

on Qualitative Comparative Analysis (QCA). This paper addresses this lacuna by discussing the 

challenges researchers face when transforming qualitative into quantitative data in QCA. By reviewing 

29 empirical studies using qualitative data for QCA, we explore common practices related to data 

calibration, presentation and sensitivity testing. Based on these three issues, we provide considerations 

when using qualitative data for QCA, which are relevant both for QCA-scholars working with 

qualitative data and the wider mixed methods research community involved in quantitizing.  
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Qualitative Comparative Analysis (QCA) is an approach that combines quantitative and 

qualitative research (Ragin, 1987; Ragin, 2006; Rihoux and Ragin, 2009). Its “hybrid” nature 

(Cragun et al., 2016) adheres to the definition of mixed methods research (MMR) by Johnson 

et al. (2007: p. 129) as ‘an intellectual and practical synthesis based on qualitative and 

quantitative research (…)’. QCA is a set-theoretical approach that identifies the (minimally) 

necessary and (minimally) sufficient (combinations of) conditions for an outcome. It does so 

by using Boolean and/or fuzzy-set algebra to treat cases as configurations of causal conditions 

and an outcome and by analyzing whether a given (combination of) condition(s) stand(s) in a 

subset or superset relationship to the outcome (Schneider and Wagemann, 2012). To this end, 

a study’s so-called raw data – either quantitative, qualitative or both – need to be transformed; 

a process called calibration in QCA (Ragin, 2008). Calibration of qualitative data resembles 

what in the mixed methods literature is known as quantitizing, that is ‘the numerical translation, 

transformation, or conversion of qualitative data’; a process that ‘has become a staple of mixed 

methods research’ (Sandelowski et al., 2009: p. 208).  

Thirty years after Ragin (1987) introduced the approach in the social sciences, QCA is 

becoming a “mainstream” approach in several fields, such as sociology and political science 

(Rihoux et al., 2013); in other (sub-)fields, such as health services research (Summers Holtrop 

et al., 2016), it remains relatively novel, however. As an approach, QCA is still in development. 

Several of the current methodological discussions relate to MMR, such as the discussion 

regarding the (in)compatibility of regression analysis and QCA (Fiss et al., 2013; Thiem et al., 

2016a; Vis, 2012). This paper’s three objectives focus on a series of related issues that so far 

have received relatively little attention in methodological discussions about QCA, and that may 

be particularly relevant for readers of JMMR. Our first objective is to explore how researchers 

currently use qualitative data in QCA. Hereby we focus on three key issues: (a) data calibration; 

(b) data presentation, and (c) sensitivity tests. To achieve this first objective, we review 29 QCA 

studies that use various types of qualitative data. Appendix G details the selection procedure of 

the included studies. The second objective is to contribute to the standards of good practice in 

QCA (Schneider and Wagemann, 2010). Therefore, we critically examine how the 29 articles 

deal with the three key issues (i.e. calibration, sensitivity and presentation) and provide 

considerations for researchers using qualitative data in QCA. Our third objective is to place our 

findings in the context of MMR. We focus particularly on the discussion about quantitizing, 

 
 

showing that our considerations provide relevant lessons for the wider mixed-methods research 

community. 

 

5.1 How to calibrate qualitative data in QCA? 
An important issue in QCA is the calibration of the raw data. When using crisp-set QCA, all 

cases are either “in” (1) or “out” (0) of the sets. In fuzzy-set QCA (fsQCA), the raw data are 

calibrated from “fully in” (1) and “fully out” (0) of the sets, with additional gradations of set-

membership (e.g., “almost fully in” [.83] or “more out than in” [.40]). The 1 and the 0 are two 

of the so-called qualitative thresholds; the crossover point at 0.5 is the third.  

The literature on calibration is mainly concentrated on quantitative data. For example, Ragin 

(2008: , chapter 5) focuses exclusively on this issue, while providing no practical advice for 

researchers on how to calibrate qualitative data. The same holds for Schneider and Wagemann 

(2012: p. 32-41).  

The only two studies offering explicit methodological advice on how to calibrate qualitative 

data in QCA are Basurto and Speer (2012) and Tóth et al. (2017) (see de Block and Vis (2017) 

for a more extensive discussion). Basurto and Speer (2012) propose a stepwise procedure to 

calibrate qualitative (interview) data into qualitative classifications with associated fuzzy-set 

values. Tóth et al. (2017) introduce the so-called Generic Membership Evaluation Template 

(GMET) to assign membership scores to conditions based on qualitative data. Yet although 

Basurto and Speer (2012) and Tóth et al. (2017) provide valuable guidelines on how to calibrate 

qualitative data, some important questions remain. It remains uncertain, for example, how 

qualitative data can properly inform and justify the determination of the qualitative thresholds 

– especially regarding the crossover point. What is more, while filling in the GMET is rather 

straightforward, decisions about how to attribute the final fuzzy set score remain somewhat 

subjective. 

Both Basurto and Speer (2012: p. 169) and Tóth et al. (2017: p. 195) note that existing studies 

using qualitative data in QCA are typically unclear about how exactly they calibrated their data. 

The studies usually are not transparent about: (1) where they placed the thresholds for inclusion 

and exclusion of a set (respectively the 1 and the 0); and (2) how they established the degree to 

which a case is “in” (0.5 < x ≤ 1) or “out” of the set (0 ≤ x < 0.5), that is, the degree of set-
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membership. Since results of a QCA analysis can differ substantively depending on researchers’ 

specific choices on these issues, such transparency is important.  

 

5.1.1 Determining the thresholds for inclusion and exclusion of a set 

How did the studies we reviewed determine where to place the thresholds for inclusion and 

exclusion of a set? Table 5.1 summarizes the five main strategies employed, while Appendix H 

provides additional details for all reviewed studies. 

 

Table 5.1. Different strategies to determine the thresholds for inclusion and exclusion of a set 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A first strategy is developing a rubric or coding scheme to assign codes for the outcome and the 

conditions. Chatterley et al. (2014), for example, develop a rubric to assign codes based on their 

data from interviews, focus group and observations (see Appendix I for an overview of the type 

of qualitative data used in all the reviewed studies). Whereas these codes are useful to rate the 
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conditions and outcome for each case, Chatterley et al. (2014), do not provide a justification for 

assigning the thresholds for inclusion and exclusion of a set. Kirchherr et al. (2016) base the 

calibration of some fuzzy-set values on existing quantitative indices and of other values on an 

iterative process of multiple semi-structured expert interviews and an online survey. While the 

thresholds for inclusion and exclusion of a set are rather straightforward for data based on 

indices (e.g., a ranking is used), it is unclear how Kirchherr et al. (2016) determined thresholds 

based on the qualitative data.  

A second strategy is suggested by Basurto and Speer ((2012), see Iannacci and Cornford (2017) 

for an application). Basurto and Speer (2012) construct two imaginary ideal cases, one 

representing full membership in a set (1) and one representing full non-membership (0). The 

thresholds for inclusion and exclusion of the set, then, are put in between the two “extreme” 

values. 

A third - inductive - strategy that several studies adopt is to set the thresholds using QCA-

software, particularly the threshold setter in Tosmana (Cronqvist, 2016). Exploring the possibly 

large gaps in the data is another inductive strategy. Note that these inductive strategies are 

applicable only when the raw data are already numerical. Yet for a study based exclusively on 

qualitative data, these strategies are not an option; as a result, researchers are restricted in these 

cases to applying Tóth et al.’s (2017) GMET or using one of the first two strategies listed above. 

 

5.1.2 Establishing the degree of set-membership 

While the overview in Appendix H shows that almost all fsQCA-studies are careful about 

establishing the degree of set-membership, it also reveals that many studies are not fully 

transparent regarding how the qualitative data were used to this end.  

For example, Verweij (2015) used both qualitative and quantitative data to calibrate the 

outcome and the conditions. As with studies using a similar approach (e.g., Vis, 2010), the 

quantitative material “dominated” the calibration (i.e., it was the benchmark that could be 

adjusted based on the qualitative material). One of Verweij’s (2015) conditions was calibrated 

based on various qualitative documents, with codes assigned using qualitative data-analysis 

software. The few small coding contradictions were then re-calibrated in a final step (p. 1883). 

While the latter is common practice in QCA – as well as in many qualitative studies – it is not 

clear exactly how and why this re-calibration was done. As a consequence, it is difficult to 

Strategy Examples
Develop a rubric/coding scheme to assign codes to 
outcome and conditions.

Chatterley et al. (2014); Chatterley et al. 
(2013); Fischer (2015); Henik (2015); 
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et al. 2016)

Construct an imaginary case for full-membership 
based on the case context, and a case for non-
membership based on theoretical knowledge. The 
thresholds for inclusion  and exclusion are then 
placed somewhere in-between these values.

Basurto and Speer (2012); Iannacci and 
Cornford (2017)

Apply the GMET where qualitative anchor points are 
based on a combination of the positive or negative 
direction on a case’s membership and the relative 
importance of the attribute. 

Tóth et al (2017) 

Conduct a cluster analysis by using, for example, 
Tosmana (Cronqvist, 2016). 

Kim and Verweij (2016); Li et al. (2016); 
Vergne and Depeyre (2016)
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data between the various cases (and preferably 
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conditions and outcome for each case, Chatterley et al. (2014), do not provide a justification for 

assigning the thresholds for inclusion and exclusion of a set. Kirchherr et al. (2016) base the 

calibration of some fuzzy-set values on existing quantitative indices and of other values on an 

iterative process of multiple semi-structured expert interviews and an online survey. While the 

thresholds for inclusion and exclusion of a set are rather straightforward for data based on 

indices (e.g., a ranking is used), it is unclear how Kirchherr et al. (2016) determined thresholds 

based on the qualitative data.  

A second strategy is suggested by Basurto and Speer ((2012), see Iannacci and Cornford (2017) 

for an application). Basurto and Speer (2012) construct two imaginary ideal cases, one 

representing full membership in a set (1) and one representing full non-membership (0). The 

thresholds for inclusion and exclusion of the set, then, are put in between the two “extreme” 

values. 

A third - inductive - strategy that several studies adopt is to set the thresholds using QCA-

software, particularly the threshold setter in Tosmana (Cronqvist, 2016). Exploring the possibly 

large gaps in the data is another inductive strategy. Note that these inductive strategies are 

applicable only when the raw data are already numerical. Yet for a study based exclusively on 

qualitative data, these strategies are not an option; as a result, researchers are restricted in these 

cases to applying Tóth et al.’s (2017) GMET or using one of the first two strategies listed above. 

 

5.1.2 Establishing the degree of set-membership 

While the overview in Appendix H shows that almost all fsQCA-studies are careful about 

establishing the degree of set-membership, it also reveals that many studies are not fully 

transparent regarding how the qualitative data were used to this end.  

For example, Verweij (2015) used both qualitative and quantitative data to calibrate the 

outcome and the conditions. As with studies using a similar approach (e.g., Vis, 2010), the 

quantitative material “dominated” the calibration (i.e., it was the benchmark that could be 

adjusted based on the qualitative material). One of Verweij’s (2015) conditions was calibrated 

based on various qualitative documents, with codes assigned using qualitative data-analysis 

software. The few small coding contradictions were then re-calibrated in a final step (p. 1883). 

While the latter is common practice in QCA – as well as in many qualitative studies – it is not 

clear exactly how and why this re-calibration was done. As a consequence, it is difficult to 

 
 

replicate studies that employ this approach. The same holds for Verweij et al. (2013), who used 

various qualitative sources to calibrate their outcome and conditions. In line with good QCA-

practice, Verweij et al. (2013) published their coding scheme and the resulting scores in an 

appendix, allowing other researchers to assess whether ‘the observations meaningfully capture 

the ideas contained in the concepts’ (Adcock and Collier, 2001: p. 529) and thereby are “valid” 

(i.e., that a given value makes sense given existing empirical and theoretical knowledge). Yet, 

these tables do not include the reasoning behind the coding decisions, and therefore cannot be 

reproduced fully. 

Similarly, Van der Heijden (2015) used a systematic coding scheme and qualitative data 

analysis software to explore data on voluntary environmental programmes systematically and 

gain insights ‘into the “repetitiveness” and “rarity” of experiences shared by the interviewees, 

and those reported in the existing information studied’ (p. 581). However, Van der Heijden 

(2015) did not discuss how this information was subsequently used to code cases as “in” or 

“out” of the set. Other studies go over the coding decisions only briefly (e.g., Chatterley et al. 

(2014)) or provide no information on how the interview data were translated into the fuzzy set 

values (e.g., Basurto (2013)). To varying degrees, this lack of transparency inhibits the studies’ 

replicability. 

Some studies use multiple coders to establish the degree of set-membership. In Henik (2015), 

for example, two coders applied a coding rubric on transcribed interviews, with the average of 

these coders’ scores constituting the final set attribute. Henik (2015: p. 445) notes that the 

coders ‘agreed within 0.25 set membership points on more than 90% of the 960 items (…)’. 

However, it is unclear how qualitatively important differences across coders were addressed, 

existing when one coder codes an item as being “in” the set and the other as “out”. In this 

regard, a discrepancy of .15 (e.g., .45 vs. 0.6) can be more relevant than one of 0.3 (e.g., 0.6 vs 

0.9). 

Regarding which values to assign to qualitative data (i.e. the quantitizing), the studies we 

reviewed offer some suggestions. Table 5.2 lists the strategies, while Appendix H provides a 

more comprehensive overview.   
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membership. Since results of a QCA analysis can differ substantively depending on researchers’ 

specific choices on these issues, such transparency is important.  

 

5.1.1 Determining the thresholds for inclusion and exclusion of a set 

How did the studies we reviewed determine where to place the thresholds for inclusion and 

exclusion of a set? Table 5.1 summarizes the five main strategies employed, while Appendix H 

provides additional details for all reviewed studies. 
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thresholds for inclusion and exclusion of a set are rather straightforward for data based on 

indices (e.g., a ranking is used), it is unclear how Kirchherr et al. (2016) determined thresholds 

based on the qualitative data.  

A second strategy is suggested by Basurto and Speer ((2012), see Iannacci and Cornford (2017) 

for an application). Basurto and Speer (2012) construct two imaginary ideal cases, one 

representing full membership in a set (1) and one representing full non-membership (0). The 

thresholds for inclusion and exclusion of the set, then, are put in between the two “extreme” 

values. 

A third - inductive - strategy that several studies adopt is to set the thresholds using QCA-

software, particularly the threshold setter in Tosmana (Cronqvist, 2016). Exploring the possibly 

large gaps in the data is another inductive strategy. Note that these inductive strategies are 

applicable only when the raw data are already numerical. Yet for a study based exclusively on 

qualitative data, these strategies are not an option; as a result, researchers are restricted in these 
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practice, Verweij et al. (2013) published their coding scheme and the resulting scores in an 

appendix, allowing other researchers to assess whether ‘the observations meaningfully capture 

the ideas contained in the concepts’ (Adcock and Collier, 2001: p. 529) and thereby are “valid” 

(i.e., that a given value makes sense given existing empirical and theoretical knowledge). Yet, 

these tables do not include the reasoning behind the coding decisions, and therefore cannot be 

reproduced fully. 

Similarly, Van der Heijden (2015) used a systematic coding scheme and qualitative data 

analysis software to explore data on voluntary environmental programmes systematically and 

gain insights ‘into the “repetitiveness” and “rarity” of experiences shared by the interviewees, 

and those reported in the existing information studied’ (p. 581). However, Van der Heijden 

(2015) did not discuss how this information was subsequently used to code cases as “in” or 

“out” of the set. Other studies go over the coding decisions only briefly (e.g., Chatterley et al. 

(2014)) or provide no information on how the interview data were translated into the fuzzy set 

values (e.g., Basurto (2013)). To varying degrees, this lack of transparency inhibits the studies’ 

replicability. 

Some studies use multiple coders to establish the degree of set-membership. In Henik (2015), 

for example, two coders applied a coding rubric on transcribed interviews, with the average of 

these coders’ scores constituting the final set attribute. Henik (2015: p. 445) notes that the 

coders ‘agreed within 0.25 set membership points on more than 90% of the 960 items (…)’. 

However, it is unclear how qualitatively important differences across coders were addressed, 

existing when one coder codes an item as being “in” the set and the other as “out”. In this 

regard, a discrepancy of .15 (e.g., .45 vs. 0.6) can be more relevant than one of 0.3 (e.g., 0.6 vs 

0.9). 

Regarding which values to assign to qualitative data (i.e. the quantitizing), the studies we 

reviewed offer some suggestions. Table 5.2 lists the strategies, while Appendix H provides a 

more comprehensive overview.   
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iterative process of multiple semi-structured expert interviews and an online survey. While the 
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based on the qualitative data.  
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for an application). Basurto and Speer (2012) construct two imaginary ideal cases, one 

representing full membership in a set (1) and one representing full non-membership (0). The 

thresholds for inclusion and exclusion of the set, then, are put in between the two “extreme” 

values. 

A third - inductive - strategy that several studies adopt is to set the thresholds using QCA-

software, particularly the threshold setter in Tosmana (Cronqvist, 2016). Exploring the possibly 

large gaps in the data is another inductive strategy. Note that these inductive strategies are 

applicable only when the raw data are already numerical. Yet for a study based exclusively on 

qualitative data, these strategies are not an option; as a result, researchers are restricted in these 

cases to applying Tóth et al.’s (2017) GMET or using one of the first two strategies listed above. 
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outcome and the conditions. As with studies using a similar approach (e.g., Vis, 2010), the 
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adjusted based on the qualitative material). One of Verweij’s (2015) conditions was calibrated 

based on various qualitative documents, with codes assigned using qualitative data-analysis 

software. The few small coding contradictions were then re-calibrated in a final step (p. 1883). 

While the latter is common practice in QCA – as well as in many qualitative studies – it is not 

clear exactly how and why this re-calibration was done. As a consequence, it is difficult to 

Strategy Examples
Develop a rubric/coding scheme to assign codes to 
outcome and conditions.

Chatterley et al. (2014); Chatterley et al. 
(2013); Fischer (2015); Henik (2015); 
Iannacci and Cornford (2017); Kirchherr 
et al. 2016)

Construct an imaginary case for full-membership 
based on the case context, and a case for non-
membership based on theoretical knowledge. The 
thresholds for inclusion  and exclusion are then 
placed somewhere in-between these values.

Basurto and Speer (2012); Iannacci and 
Cornford (2017)

Apply the GMET where qualitative anchor points are 
based on a combination of the positive or negative 
direction on a case’s membership and the relative 
importance of the attribute. 

Tóth et al (2017) 

Conduct a cluster analysis by using, for example, 
Tosmana (Cronqvist, 2016). 

Kim and Verweij (2016); Li et al. (2016); 
Vergne and Depeyre (2016)

Base the thresholds on a large gap in the numerical 
data between the various cases (and preferably 
complement this with other approaches).

Li et al. (2016); Vergne and Depeyre 
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conditions and outcome for each case, Chatterley et al. (2014), do not provide a justification for 

assigning the thresholds for inclusion and exclusion of a set. Kirchherr et al. (2016) base the 

calibration of some fuzzy-set values on existing quantitative indices and of other values on an 

iterative process of multiple semi-structured expert interviews and an online survey. While the 

thresholds for inclusion and exclusion of a set are rather straightforward for data based on 

indices (e.g., a ranking is used), it is unclear how Kirchherr et al. (2016) determined thresholds 

based on the qualitative data.  

A second strategy is suggested by Basurto and Speer ((2012), see Iannacci and Cornford (2017) 

for an application). Basurto and Speer (2012) construct two imaginary ideal cases, one 

representing full membership in a set (1) and one representing full non-membership (0). The 

thresholds for inclusion and exclusion of the set, then, are put in between the two “extreme” 

values. 

A third - inductive - strategy that several studies adopt is to set the thresholds using QCA-

software, particularly the threshold setter in Tosmana (Cronqvist, 2016). Exploring the possibly 

large gaps in the data is another inductive strategy. Note that these inductive strategies are 

applicable only when the raw data are already numerical. Yet for a study based exclusively on 

qualitative data, these strategies are not an option; as a result, researchers are restricted in these 

cases to applying Tóth et al.’s (2017) GMET or using one of the first two strategies listed above. 

 

5.1.2 Establishing the degree of set-membership 

While the overview in Appendix H shows that almost all fsQCA-studies are careful about 

establishing the degree of set-membership, it also reveals that many studies are not fully 

transparent regarding how the qualitative data were used to this end.  

For example, Verweij (2015) used both qualitative and quantitative data to calibrate the 

outcome and the conditions. As with studies using a similar approach (e.g., Vis, 2010), the 

quantitative material “dominated” the calibration (i.e., it was the benchmark that could be 

adjusted based on the qualitative material). One of Verweij’s (2015) conditions was calibrated 

based on various qualitative documents, with codes assigned using qualitative data-analysis 

software. The few small coding contradictions were then re-calibrated in a final step (p. 1883). 

While the latter is common practice in QCA – as well as in many qualitative studies – it is not 

clear exactly how and why this re-calibration was done. As a consequence, it is difficult to 

 
 

replicate studies that employ this approach. The same holds for Verweij et al. (2013), who used 

various qualitative sources to calibrate their outcome and conditions. In line with good QCA-

practice, Verweij et al. (2013) published their coding scheme and the resulting scores in an 

appendix, allowing other researchers to assess whether ‘the observations meaningfully capture 

the ideas contained in the concepts’ (Adcock and Collier, 2001: p. 529) and thereby are “valid” 

(i.e., that a given value makes sense given existing empirical and theoretical knowledge). Yet, 

these tables do not include the reasoning behind the coding decisions, and therefore cannot be 

reproduced fully. 

Similarly, Van der Heijden (2015) used a systematic coding scheme and qualitative data 

analysis software to explore data on voluntary environmental programmes systematically and 

gain insights ‘into the “repetitiveness” and “rarity” of experiences shared by the interviewees, 

and those reported in the existing information studied’ (p. 581). However, Van der Heijden 

(2015) did not discuss how this information was subsequently used to code cases as “in” or 

“out” of the set. Other studies go over the coding decisions only briefly (e.g., Chatterley et al. 

(2014)) or provide no information on how the interview data were translated into the fuzzy set 

values (e.g., Basurto (2013)). To varying degrees, this lack of transparency inhibits the studies’ 

replicability. 

Some studies use multiple coders to establish the degree of set-membership. In Henik (2015), 

for example, two coders applied a coding rubric on transcribed interviews, with the average of 

these coders’ scores constituting the final set attribute. Henik (2015: p. 445) notes that the 

coders ‘agreed within 0.25 set membership points on more than 90% of the 960 items (…)’. 
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values. 

A third - inductive - strategy that several studies adopt is to set the thresholds using QCA-

software, particularly the threshold setter in Tosmana (Cronqvist, 2016). Exploring the possibly 

large gaps in the data is another inductive strategy. Note that these inductive strategies are 

applicable only when the raw data are already numerical. Yet for a study based exclusively on 

qualitative data, these strategies are not an option; as a result, researchers are restricted in these 

cases to applying Tóth et al.’s (2017) GMET or using one of the first two strategies listed above. 

 

5.1.2 Establishing the degree of set-membership 

While the overview in Appendix H shows that almost all fsQCA-studies are careful about 

establishing the degree of set-membership, it also reveals that many studies are not fully 

transparent regarding how the qualitative data were used to this end.  

For example, Verweij (2015) used both qualitative and quantitative data to calibrate the 

outcome and the conditions. As with studies using a similar approach (e.g., Vis, 2010), the 

quantitative material “dominated” the calibration (i.e., it was the benchmark that could be 

adjusted based on the qualitative material). One of Verweij’s (2015) conditions was calibrated 

based on various qualitative documents, with codes assigned using qualitative data-analysis 

software. The few small coding contradictions were then re-calibrated in a final step (p. 1883). 

While the latter is common practice in QCA – as well as in many qualitative studies – it is not 

clear exactly how and why this re-calibration was done. As a consequence, it is difficult to 

 
 

replicate studies that employ this approach. The same holds for Verweij et al. (2013), who used 

various qualitative sources to calibrate their outcome and conditions. In line with good QCA-

practice, Verweij et al. (2013) published their coding scheme and the resulting scores in an 

appendix, allowing other researchers to assess whether ‘the observations meaningfully capture 

the ideas contained in the concepts’ (Adcock and Collier, 2001: p. 529) and thereby are “valid” 

(i.e., that a given value makes sense given existing empirical and theoretical knowledge). Yet, 

these tables do not include the reasoning behind the coding decisions, and therefore cannot be 

reproduced fully. 

Similarly, Van der Heijden (2015) used a systematic coding scheme and qualitative data 

analysis software to explore data on voluntary environmental programmes systematically and 

gain insights ‘into the “repetitiveness” and “rarity” of experiences shared by the interviewees, 

and those reported in the existing information studied’ (p. 581). However, Van der Heijden 

(2015) did not discuss how this information was subsequently used to code cases as “in” or 

“out” of the set. Other studies go over the coding decisions only briefly (e.g., Chatterley et al. 

(2014)) or provide no information on how the interview data were translated into the fuzzy set 

values (e.g., Basurto (2013)). To varying degrees, this lack of transparency inhibits the studies’ 

replicability. 

Some studies use multiple coders to establish the degree of set-membership. In Henik (2015), 

for example, two coders applied a coding rubric on transcribed interviews, with the average of 

these coders’ scores constituting the final set attribute. Henik (2015: p. 445) notes that the 

coders ‘agreed within 0.25 set membership points on more than 90% of the 960 items (…)’. 

However, it is unclear how qualitatively important differences across coders were addressed, 

existing when one coder codes an item as being “in” the set and the other as “out”. In this 

regard, a discrepancy of .15 (e.g., .45 vs. 0.6) can be more relevant than one of 0.3 (e.g., 0.6 vs 

0.9). 

Regarding which values to assign to qualitative data (i.e. the quantitizing), the studies we 

reviewed offer some suggestions. Table 5.2 lists the strategies, while Appendix H provides a 

more comprehensive overview.   
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membership. Since results of a QCA analysis can differ substantively depending on researchers’ 
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exclusion of a set? Table 5.1 summarizes the five main strategies employed, while Appendix H 

provides additional details for all reviewed studies. 

 

Table 5.1. Different strategies to determine the thresholds for inclusion and exclusion of a set 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A first strategy is developing a rubric or coding scheme to assign codes for the outcome and the 

conditions. Chatterley et al. (2014), for example, develop a rubric to assign codes based on their 

data from interviews, focus group and observations (see Appendix I for an overview of the type 

of qualitative data used in all the reviewed studies). Whereas these codes are useful to rate the 

 
 

membership. Since results of a QCA analysis can differ substantively depending on researchers’ 

specific choices on these issues, such transparency is important.  

 

5.1.1 Determining the thresholds for inclusion and exclusion of a set 

How did the studies we reviewed determine where to place the thresholds for inclusion and 

exclusion of a set? Table 5.1 summarizes the five main strategies employed, while Appendix H 

provides additional details for all reviewed studies. 

 

Table 5.1. Different strategies to determine the thresholds for inclusion and exclusion of a set 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A first strategy is developing a rubric or coding scheme to assign codes for the outcome and the 

conditions. Chatterley et al. (2014), for example, develop a rubric to assign codes based on their 

data from interviews, focus group and observations (see Appendix I for an overview of the type 

of qualitative data used in all the reviewed studies). Whereas these codes are useful to rate the 

 
 

conditions and outcome for each case, Chatterley et al. (2014), do not provide a justification for 

assigning the thresholds for inclusion and exclusion of a set. Kirchherr et al. (2016) base the 

calibration of some fuzzy-set values on existing quantitative indices and of other values on an 

iterative process of multiple semi-structured expert interviews and an online survey. While the 

thresholds for inclusion and exclusion of a set are rather straightforward for data based on 

indices (e.g., a ranking is used), it is unclear how Kirchherr et al. (2016) determined thresholds 

based on the qualitative data.  

A second strategy is suggested by Basurto and Speer ((2012), see Iannacci and Cornford (2017) 

for an application). Basurto and Speer (2012) construct two imaginary ideal cases, one 

representing full membership in a set (1) and one representing full non-membership (0). The 

thresholds for inclusion and exclusion of the set, then, are put in between the two “extreme” 

values. 

A third - inductive - strategy that several studies adopt is to set the thresholds using QCA-
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However, it is unclear how qualitatively important differences across coders were addressed, 

existing when one coder codes an item as being “in” the set and the other as “out”. In this 
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regard, a discrepancy of .15 (e.g., .45 vs. 0.6) can be more relevant than one of 0.3 (e.g., 0.6 vs 
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software, particularly the threshold setter in Tosmana (Cronqvist, 2016). Exploring the possibly 

large gaps in the data is another inductive strategy. Note that these inductive strategies are 

applicable only when the raw data are already numerical. Yet for a study based exclusively on 

qualitative data, these strategies are not an option; as a result, researchers are restricted in these 

cases to applying Tóth et al.’s (2017) GMET or using one of the first two strategies listed above. 
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replicate studies that employ this approach. The same holds for Verweij et al. (2013), who used 

various qualitative sources to calibrate their outcome and conditions. In line with good QCA-

practice, Verweij et al. (2013) published their coding scheme and the resulting scores in an 

appendix, allowing other researchers to assess whether ‘the observations meaningfully capture 

the ideas contained in the concepts’ (Adcock and Collier, 2001: p. 529) and thereby are “valid” 

(i.e., that a given value makes sense given existing empirical and theoretical knowledge). Yet, 

these tables do not include the reasoning behind the coding decisions, and therefore cannot be 

reproduced fully. 

Similarly, Van der Heijden (2015) used a systematic coding scheme and qualitative data 

analysis software to explore data on voluntary environmental programmes systematically and 

gain insights ‘into the “repetitiveness” and “rarity” of experiences shared by the interviewees, 

and those reported in the existing information studied’ (p. 581). However, Van der Heijden 

(2015) did not discuss how this information was subsequently used to code cases as “in” or 

“out” of the set. Other studies go over the coding decisions only briefly (e.g., Chatterley et al. 

(2014)) or provide no information on how the interview data were translated into the fuzzy set 

values (e.g., Basurto (2013)). To varying degrees, this lack of transparency inhibits the studies’ 

replicability. 

Some studies use multiple coders to establish the degree of set-membership. In Henik (2015), 

for example, two coders applied a coding rubric on transcribed interviews, with the average of 

these coders’ scores constituting the final set attribute. Henik (2015: p. 445) notes that the 

coders ‘agreed within 0.25 set membership points on more than 90% of the 960 items (…)’. 

However, it is unclear how qualitatively important differences across coders were addressed, 

existing when one coder codes an item as being “in” the set and the other as “out”. In this 

regard, a discrepancy of .15 (e.g., .45 vs. 0.6) can be more relevant than one of 0.3 (e.g., 0.6 vs 

0.9). 

Regarding which values to assign to qualitative data (i.e. the quantitizing), the studies we 

reviewed offer some suggestions. Table 5.2 lists the strategies, while Appendix H provides a 

more comprehensive overview.   
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One strategy is to directly ask interviewees to provide answers on a Likert-type scale (or one 

based on other pre-determined options). This strategy is applied by Fischer (2014), who 

calibrated his outcome (policy change) by asking approximately 250 interviewees to rate their 

perception of policy change from 1 to 5. Next, Fischer (2014) averaged the perceptions of actors 

and subsequently calibrated these data into fuzzy sets by rescaling the average value to a 0–1 

scale. Another strategy is adopted by Kirchherr et al. (2016), who used a 4-value and 2-value 

coding scheme to assign set-membership scores to the attributes. Subsequently, Kirchherr et al. 

(2016) averaged the calibrated values for the different attributes of the conditions. They 

addressed this strategy’s potential weakness, as it ‘could introduce misfits between the verbal 

meaning of a concept and its operationalization’ (Kirchherr et al., 2016: p. 39), by reviewing 

all averaged calibrations of the conditions and changing or recalibrating the attributes when 

they found that the conditions’ values did not correspond to their averaged operationalization. 

Alternatives for taking the average value are substitutability (i.e., taking their maximum value) 

or taking the weakest link (i.e., the minimum value of the attributes of the concept) (Ragin 

(2000), see Chatterley et al. (2014) and Basurto and Speer (2012) for examples). 
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Strategy Examples
Use pre-determined options in an interview (e.g. Likert 
scale)

Fischer (2014)

Use a coding scheme (e.g., 4-value and 2-value fuzzy 
sets) to assign membership scores to attributes and 
subsequently: 

a. Average the calibrated values. 
b. Take the minimum value (when all attributes 

of a concept are necessary).
c. Take the maximum value (when all attributes 

are sufficient). 

Kirchherr et al. (2016)
Chatterley (2014)

Basurto and Speer (2012)
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replicate studies that employ this approach. The same holds for Verweij et al. (2013), who used 

various qualitative sources to calibrate their outcome and conditions. In line with good QCA-

practice, Verweij et al. (2013) published their coding scheme and the resulting scores in an 

appendix, allowing other researchers to assess whether ‘the observations meaningfully capture 

the ideas contained in the concepts’ (Adcock and Collier, 2001: p. 529) and thereby are “valid” 

(i.e., that a given value makes sense given existing empirical and theoretical knowledge). Yet, 

these tables do not include the reasoning behind the coding decisions, and therefore cannot be 

reproduced fully. 

Similarly, Van der Heijden (2015) used a systematic coding scheme and qualitative data 

analysis software to explore data on voluntary environmental programmes systematically and 

gain insights ‘into the “repetitiveness” and “rarity” of experiences shared by the interviewees, 

and those reported in the existing information studied’ (p. 581). However, Van der Heijden 

(2015) did not discuss how this information was subsequently used to code cases as “in” or 

“out” of the set. Other studies go over the coding decisions only briefly (e.g., Chatterley et al. 

(2014)) or provide no information on how the interview data were translated into the fuzzy set 

values (e.g., Basurto (2013)). To varying degrees, this lack of transparency inhibits the studies’ 

replicability. 

Some studies use multiple coders to establish the degree of set-membership. In Henik (2015), 

for example, two coders applied a coding rubric on transcribed interviews, with the average of 

these coders’ scores constituting the final set attribute. Henik (2015: p. 445) notes that the 

coders ‘agreed within 0.25 set membership points on more than 90% of the 960 items (…)’. 

However, it is unclear how qualitatively important differences across coders were addressed, 

existing when one coder codes an item as being “in” the set and the other as “out”. In this 

regard, a discrepancy of .15 (e.g., .45 vs. 0.6) can be more relevant than one of 0.3 (e.g., 0.6 vs 

0.9). 

Regarding which values to assign to qualitative data (i.e. the quantitizing), the studies we 

reviewed offer some suggestions. Table 5.2 lists the strategies, while Appendix H provides a 

more comprehensive overview.   
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5.1.3 The Meaning of a Zero 

A third challenge relating to calibration concerns the zero (0). Conceptually, in QCA the 

meaning of a zero is clear: fully out of a set. However, discussions among QCA-scholars reveal 

a challenge when coding qualitative data: how can one differentiate between concepts that are 

truly absent (i.e., where the concept is indeed absent) and which should thus be coded 0, and 

those concepts that are simply not mentioned in, for example, an interview? This question 

relates to Sandelowski et al.’s (2009: p. 217) observation in the context of quantitizing in MMR 

that absent may refer to different things in interview data: ‘(…)“it” (a) did not come up; (b) was 

not seen by the analyst; (c) was forgotten as a factor by the participant; (d) was thought by the 

participant to be so understood as to not require bringing it up; (e) was a factor, but the 

participant did not want to bring “it” up; (f) was not brought up because the conversation veered 

away from “it”; and (g) truly was not a dimension of experience’. This challenge holds not only 

for other types of qualitative data, such as existing documents or archive material, but also for 

quantitative data. If a concept is not mentioned in a document, does that mean that it is absent, 

or just that no information on it is included in the document? Data triangulation is one way to 

assess the likelihood of these two possibilities. In a QCA analysis, it will oftentimes be useful 

to explore the zeros in more detail to find out why the condition was absent or why the 

information was missing.  

The large majority of the reviewed studies (n=25) do not discuss the meaning of the zero. There 

can be several reasons for this. First, sufficient information was available to assign “truly absent 

zeros” to cases. For example, Van der Heijden (2015) reported that he ensured sufficient 

information on all attributes by first gathering information from websites and reports and then 

filling in gaps using interview data (Crowley (2012) is another example). A second reason may 

be that researchers did not differentiate between “truly absent” and “not mentioned”. For 

example, when calibrating their outcome “American states’ levels of environmental justice 

policy”, Kim and Verweij (2016) assigned a zero both to states with either “no action” or “no 

information”, which is conceptually problematic. Vergne and Depevre (2016) decided to ask 

people to not complete their survey when they were not knowledgeable enough, thus 

circumventing the problem of missing data; however, they also reported that they turned to 

additional databases when data about a specific attribute was missing, but also noted that 

sometimes, they did not find more information. 

 
 

5.2 How to present the calibration process and the data? 
To make studies replicable, the data sources and calibration process need to be presented 

transparently and comprehensively (Gerring, 2012). Ideally, this should also be done concisely, 

to make the material easily accessible. These goals – transparency and comprehensiveness 

versus conciseness – often conflict. What is more, even transparency and comprehensiveness 

may conflict, as researchers aiming to be comprehensive risk burying their readers in details, 

thereby hindering transparency. How QCA scholars present the calibration process, and hence 

the actual possibility for replication, varies strongly across the reviewed studies. Table 5.3 

summarizes the material from Appendix H on this. 
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Table 5.3 demonstrates that most reviewed studies (n= 27) provide some information on the 

calibration procedure (Aversa et al. (2015) and Crowley (2012) provide too little information). 

Numerous studies provide substantial information, but not all that would be required for full 

transparency.  

Some studies’ data calibration procedures make them easier to replicate than others. Kim and 

Verweij (2016), for example, included a table with the motivation of the assignment of US 

states to a specific category based on a combination of descriptions and secondary survey data. 

Fischer (2014) presented the calibration of outcome and conditions in tables in appendices. 

Both studies use a rather straightforward approach to calibration by respectively referring to 

survey results and directly asking interviewees to “score” their outcome and conditions, 

subsequently taking the average. Hence, replicating these findings is also rather 

straightforward.  

Arriving at similar results becomes more complicated when the data needed for a specific 

attribute cannot be directly derived from interviewees’ answers. While journal space limitations 

often make the disclosure of all details of the calibration process challenging, using (online) 

appendices, an option available at a growing number of journals, is one way to give more insight 

in the argumentation of researchers (Basurto and Speer, 2012). This suggestion is taken up by 

a variety of the reviewed studies (Basurto, 2013; Fischer, 2014; Kirchherr et al., 2016; 

Thomann, 2015; Wang, 2016).  

 

5.3 Which sensitivity tests to conduct? 
Testing findings’ robustness by means of sensitivity analyses should be part of a good QCA 

study (Schneider and Wagemann, 2012). The methodological literature on QCA pays 

increasing attention to sensitivity tests (Baumgartner and Thiem, 2017; Marx, 2010; Skaaning, 

2011; Thiem, 2014; Thiem et al., 2016a), including how to deal with different types of errors 

(Maggetti and Levi-Faur, 2013). In addition, the literature criticizing QCA (e.g., Hug, 2013; 

Lucas and Szatrowski, 2014; Paine, 2016) regularly indicates that the alleged lack of findings’ 

robustness is a key problem (but see Baumgartner and Thiem (2017)). 

The QCA literature provides several suggestions on how to assess the robustness of QCA 

findings using sensitivity tests. A non-exhaustive list includes: (1) dropping or adding cases and 

conditions; (2) changing fuzzy-set membership functions; (3) altering consistency thresholds 

 
 

(Schneider and Wagemann, 2012; Thiem, 2014; Thiem et al., 2016b); (4) changing the 

definitions of the set values; (5) using alternative measures for a concept (Basurto and Speer, 

2012); (6) changing the calibration thresholds of raw data into set-membership; and (7) altering 

the frequency of cases linked to configurations (Skaaning, 2011). These suggestions are not 

specific to qualitative data. Changing the consistency thresholds, for example, can be done 

irrespective of whether the data used are qualitative, quantitative, or both (see for examples 

with qualitative data Tóth et al. (2017) and Kim and Verweij (2016)). Similarly, changing the 
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Table 5.4 Relevant sensitivity tests for assessing the robustness of QCA-findings based on qualitative 

data 
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than multiple ones. Here as well, the motivation for such choices must be based on knowledge 

about case context (e.g., that the now omitted attributes introduced noise to the condition’s 

operationalization). Another related option is to replace the condition by one of its attributes, a 

decision that can, for example, be based on the importance assigned to the specific attribute in 

the interviews, relevant documents or literature.  

Another type of test, which we subsume here under the heading of sensitivity tests but which is 

technically a test to better determine which factors or mechanisms “drive” the outcome, is 

conducted by Tóth et al. (2017), who follow Fiss (2011). A new outcome is introduced that is 

more extreme than the original (in Tóth et al. (2017): very high relational attractiveness of the 
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terminology) for being “in the set” is higher for “very high RAC” than it was for “RAC”, 

meaning that some cases will no longer be “in” the set of this new outcome. The calibration of 

the outcome requires returning to the qualitative data and assigning appropriate (fuzzy) set 

values, where the calibration of the original outcome can be used as a starting point. 

 

5.4 Considerations when using qualitative data in QCA 
Based on the studies we reviewed, we highlight five considerations for using qualitative data 

for QCA. First, QCA-researchers should be more explicit about how they arrive at certain 

thresholds for inclusion and exclusion of a set. Depending on the type of data (to be) collected, 

these thresholds might, for example, be determined by constructing an imaginary ideal case, or 

be based on a classification of interview responses. 

Second, researchers should be more explicit about how they determined the degree of set-

membership. More specifically, the reasoning behind the coding of qualitative data and the 

subsequent translation of qualitative codes into fuzzy-set scores should be more clearly 

communicated in articles or (online) appendices (see also point four below). Qualitative data or 

codes can be linked to values on a Likert-type or other pre-determined numerical scale 

(potentially based on quantitative material) and subsequently translated into fuzzy-set values. 

Moreover, rubrics or coding schemes (e.g., with two or four values) or pre-determined 

qualitative classifications can be used as an intermediate step for assigning fuzzy-set values to 

qualitative data.  

Third, QCA researchers should pay more attention to the zeros in their calibrated data. 

Crucially, they must be careful about distinguishing between cases whose condition(s) or 

outcome are coded zero because they are “not mentioned” (or not identified in, for example, 

documents) versus cases whose condition(s) and those where outcomes are coded zero because 

they are “truly absent”. To avoid this ambiguity when using interview data, researchers should 

attempt to construct their interview scheme such that all concepts are addressed during the 

interview (although Sandelowski et al.’s (2009) option – that the analyst did not see “it”, even 

though it was there – would then still be a possibility). Creating a separate section for each 

condition and the outcome in the interview guideline, as proposed by Basurto and Speer (2012), 

is one possibility to doing so. The same holds for Tóth et al.’s (2017) suggestion to draw up an 

initial template based on previous literature. When all concepts are addressed in an interview, 
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a value of “0” would then be assigned only to attributes or conditions that are truly absent. 

However, due to the iterative nature of QCA, which allows for the inclusion and exclusion of 

conditions during the process, a lack of data about one or more attributes or conditions cannot 

always be avoided.  

A similar data deficiency can also occur when analysing pre-existing data for QCA. We provide 

two options to deal with such data gaps. First, in cases where such an approach is possible, 

interviewees can be re-contacted about the attributes or conditions for which information is 

missing. This is the ideal solution, since it allows researchers to establish whether it was indeed 

absent, or whether it was just not mentioned in the initial interview. When it is not possible to 

go back to the interviewees, however – for example because of practical constraints –, a second-

best option is to conduct sensitivity analyses. Three sensitivity analyses are particularly apt for 

addressing the zero-issue: (1) removing the conditions where this problem occurs and assessing 

the effect; (2) assigning the value “0.51” (i.e., just “in” the set) to cases of which the researcher 

is not sure whether the condition is “truly” absent to differentiate between the two findings; and 

(3) excluding the cases where the concept is “not mentioned” from the analysis.  

Fourth, to increase a study’s transparency and comprehensiveness, and hence its replicability, 

QCA researchers should explicitly delineate the choices they made (to the extent that this is 

possible given issues of, for example, confidentiality). We agree with Schneider and 

Wagemann’s (2010) advice to publish the raw data matrix in addition to a detailed discussion 

of the calibration of the set membership scores. When a data set is too large to be published, 

the original data should be made available on the Internet or on demand. Large datasets, 

including transcribed interviews and reports, often exist when using qualitative data for QCA. 

In order to present the data in a transparent yet concise way, a balance should be sought in 

giving brief explanations and/or illustrations in the main text and using tables in the main text 

and/or in (online) appendices.  

Finally, our review showed that although conducting sensitivity tests in (qualitative) QCA 

should be common practice, this is still not the case. Various tests are particularly suited to 

dealing with qualitative data, such as changing the number of cases, altering the conditions, or 

re-running the analysis with a more extreme outcome. 

 

 
 

5.5 Transforming qualitative into quantitative data in QCA: 

what lessons for mixed-methods research? 
The considerations in the previous section are first and foremost meant for QCA-researchers 

using qualitative data. However, as Cragun et al. (2016) show, QCA’s hybrid nature offers 

several advantages over other methods and is therefore interesting for mixed methods 

researchers more generally.  

Our considerations regarding calibration specifically relate to the discussions in JMMR on 

quantitizing. Discussions have been held about ‘the foundational assumptions, judgments, and 

compromises involved in converting qualitative into quantitative data (…)’ (Sandelowski et al., 

2009: p. 208), for example on what and how to count. Debates about how to quantitize 

qualitative data are not new to MMR (e.g. Boyatzis, 1998), and the topic is usually included in 

MMR text books (e.g.Miles et al., 2014). Typically, as in Teddlie and Tashakkori (2009), 

examples are presented as to how qualitative data have been quantitized, or on how researchers 

have generally proceed, for instance by Sandelowski et al. (2009: p. 218): ‘A common approach 

to quantitizing is to use the results of a prior quantitative analysis of quantitative data as the 

framework for the conversion of qualitative into quantitative data. This framework provides the 

decision rules for a directed form of content analysis whereby a priori codes are derived from 

a quantitative data set and applied to a qualitative data set (…)’. However, as with the studies 

reviewed above, the more detailed choices made by researchers frequently go undiscussed, 

alongside their underlying reasoning. Consequently, the methodological MMR literature 

provides little guidance for researchers seeking to quantitize their qualitative data. Since such 

choices may also influence the substantive results of an MMR study, they must be clearly 

communicated. What is more, the transparency and hence replicability of MMR studies would 

increase if they were more explicit about the choices made and the reasoning underlying these 

choices regarding quantitizing.  

Conversions from qualitative into quantitative data ‘are by no means transparent and 

uncontentious’ (Love et al., 2005: p. 287). Our considerations regarding the presentation of the 

calibration process increase the transparency and replicability of studies where quantitization 

is used.  

Given that quantitizing in MMR is to some extent subjective, it is relevant for MMR to conduct 

sensitivity tests to assess the robustness of the findings. Some of the sensitivity tests that we 
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identified as relevant for QCA using qualitative data are also relevant for MMR that includes 

quantitizing; this is especially the case for studies in which the (in)dependent variables 

(conditions) include several sub-dimensions (attributes). Specifically, three of the sensitivity 

tests mentioned above are particularly appropriate to MMR: dropping or adding cases based on 

extensive case knowledge; altering the attributes of a condition based on knowledge of the case 

context; and replacing conditions by one of their attributes.  

 

4.6 Considerations on quantitizing beyond the QCA literature 
Although this paper focused on QCA studies, research using methodologies other than QCA 

also provide valuable insights about quantitization. This can be illustrated using examples from 

various scientific fields. In education research, the study of Gilmore et al. (2014) quantitized 

data from 65 interviews to assess the relationship of participants’ teaching experiences and 

teaching support systems with changes in their teaching orientation over time. They covered 

this longitudinal aspect by calculating the changes in coding scores between pre- and post-

interviews. Moyer-Packenham et al. (2016) conducted pre- and post-assessments of quantitized 

video data when studying the role of affordances in children’s learning performance. As their 

study makes clear, using quantitized codes derived from sources based on different points in 

time is a useful consideration when investigating developments over time.  

When considering on how to deal with zeros in the data, Gilmore et al. (2014) suggest using 

multiple imputation procedures to fill the missing data. In the area of health research, Chang et 

al. (2009) describe how qualitative labels for the number of respondents per specific finding on 

antiretroviral adherence – such as “few” or “many” – can be transformed in exact numbers – 

such as 2 or 50. They conducted an online survey at nursing school faculty to obtain lower and 

upper limits for specific verbal labels, and subsequently used the responses in regression 

analyses to estimate a plausible range of respondents in a given study. Sandelowski (2000), in 

turn, uses the study of Borkan et al. (1991) as an example of quantitizing. In this study, the 

researchers use narrative analysis to determine the main categories of how elderly people 

viewed the hip fractures from which they suffered. A series of reliability tests were then 

conducted to ensure the consistency of the categories. Both studies provide additional insights 

on the issue of how to establish the degree of set-membership.  
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An example from economics comes from Vaitkevicius (2013), who suggests a systematic 

coding procedure based on hermeneutics to code qualitative data and subsequently analyze 

these data quantitatively. This procedure is, for instance, applicable to code and analyze closed-

ended and open-ended questions. A final example also proposes a procedure for open-ended – 

qualitative – survey questions. Rohrer et al. (2017) suggest the employment of tools from 
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identified as relevant for QCA using qualitative data are also relevant for MMR that includes 

quantitizing; this is especially the case for studies in which the (in)dependent variables 

(conditions) include several sub-dimensions (attributes). Specifically, three of the sensitivity 

tests mentioned above are particularly appropriate to MMR: dropping or adding cases based on 

extensive case knowledge; altering the attributes of a condition based on knowledge of the case 

context; and replacing conditions by one of their attributes.  

 

4.6 Considerations on quantitizing beyond the QCA literature 
Although this paper focused on QCA studies, research using methodologies other than QCA 

also provide valuable insights about quantitization. This can be illustrated using examples from 

various scientific fields. In education research, the study of Gilmore et al. (2014) quantitized 

data from 65 interviews to assess the relationship of participants’ teaching experiences and 

teaching support systems with changes in their teaching orientation over time. They covered 

this longitudinal aspect by calculating the changes in coding scores between pre- and post-

interviews. Moyer-Packenham et al. (2016) conducted pre- and post-assessments of quantitized 

video data when studying the role of affordances in children’s learning performance. As their 

study makes clear, using quantitized codes derived from sources based on different points in 

time is a useful consideration when investigating developments over time.  

When considering on how to deal with zeros in the data, Gilmore et al. (2014) suggest using 

multiple imputation procedures to fill the missing data. In the area of health research, Chang et 

al. (2009) describe how qualitative labels for the number of respondents per specific finding on 

antiretroviral adherence – such as “few” or “many” – can be transformed in exact numbers – 

such as 2 or 50. They conducted an online survey at nursing school faculty to obtain lower and 

upper limits for specific verbal labels, and subsequently used the responses in regression 

analyses to estimate a plausible range of respondents in a given study. Sandelowski (2000), in 

turn, uses the study of Borkan et al. (1991) as an example of quantitizing. In this study, the 

researchers use narrative analysis to determine the main categories of how elderly people 

viewed the hip fractures from which they suffered. A series of reliability tests were then 

conducted to ensure the consistency of the categories. Both studies provide additional insights 

on the issue of how to establish the degree of set-membership.  
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identified as relevant for QCA using qualitative data are also relevant for MMR that includes 

quantitizing; this is especially the case for studies in which the (in)dependent variables 

(conditions) include several sub-dimensions (attributes). Specifically, three of the sensitivity 

tests mentioned above are particularly appropriate to MMR: dropping or adding cases based on 

extensive case knowledge; altering the attributes of a condition based on knowledge of the case 

context; and replacing conditions by one of their attributes.  

 

4.6 Considerations on quantitizing beyond the QCA literature 
Although this paper focused on QCA studies, research using methodologies other than QCA 

also provide valuable insights about quantitization. This can be illustrated using examples from 

various scientific fields. In education research, the study of Gilmore et al. (2014) quantitized 

data from 65 interviews to assess the relationship of participants’ teaching experiences and 

teaching support systems with changes in their teaching orientation over time. They covered 

this longitudinal aspect by calculating the changes in coding scores between pre- and post-

interviews. Moyer-Packenham et al. (2016) conducted pre- and post-assessments of quantitized 

video data when studying the role of affordances in children’s learning performance. As their 

study makes clear, using quantitized codes derived from sources based on different points in 

time is a useful consideration when investigating developments over time.  

When considering on how to deal with zeros in the data, Gilmore et al. (2014) suggest using 

multiple imputation procedures to fill the missing data. In the area of health research, Chang et 

al. (2009) describe how qualitative labels for the number of respondents per specific finding on 

antiretroviral adherence – such as “few” or “many” – can be transformed in exact numbers – 

such as 2 or 50. They conducted an online survey at nursing school faculty to obtain lower and 

upper limits for specific verbal labels, and subsequently used the responses in regression 

analyses to estimate a plausible range of respondents in a given study. Sandelowski (2000), in 

turn, uses the study of Borkan et al. (1991) as an example of quantitizing. In this study, the 

researchers use narrative analysis to determine the main categories of how elderly people 

viewed the hip fractures from which they suffered. A series of reliability tests were then 

conducted to ensure the consistency of the categories. Both studies provide additional insights 

on the issue of how to establish the degree of set-membership.  
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viewed the hip fractures from which they suffered. A series of reliability tests were then 
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natural language processing to process and analyze potentially large numbers of answers to 

open ended questions. They demonstrate their procedure by analyzing the more than 35,000 
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socio-economic panel study. These examples can be used as a starting point for expanding the 

list of considerations to be reflected upon in mixed methods research.  
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presentation of the calibration process and the data, and (3) sensitivity testing. Overall, our 

study demonstrates that many QCA-studies using qualitative data are not as transparent in their 

procedures as would be required to enable proper replicability.  

We thus presented five main considerations for QCA researchers aiming to enhance their 

studies’ transparency: first, researchers should be more explicit as to how they arrive at the 

thresholds for inclusion and exclusion of a set; second, they should be clear about how they 

determined the degree of set-membership; third, more attention should be paid to the “zeros” 

in the calibrated data; fourth, researchers should make more explicit and present clearly the 

choices they made during the calibration process; and finally, conducting sensitivity tests 

should become common practice. These considerations contribute to the methodological 
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identified as relevant for QCA using qualitative data are also relevant for MMR that includes 

quantitizing; this is especially the case for studies in which the (in)dependent variables 

(conditions) include several sub-dimensions (attributes). Specifically, three of the sensitivity 

tests mentioned above are particularly appropriate to MMR: dropping or adding cases based on 

extensive case knowledge; altering the attributes of a condition based on knowledge of the case 

context; and replacing conditions by one of their attributes.  

 

4.6 Considerations on quantitizing beyond the QCA literature 
Although this paper focused on QCA studies, research using methodologies other than QCA 

also provide valuable insights about quantitization. This can be illustrated using examples from 

various scientific fields. In education research, the study of Gilmore et al. (2014) quantitized 

data from 65 interviews to assess the relationship of participants’ teaching experiences and 

teaching support systems with changes in their teaching orientation over time. They covered 

this longitudinal aspect by calculating the changes in coding scores between pre- and post-

interviews. Moyer-Packenham et al. (2016) conducted pre- and post-assessments of quantitized 

video data when studying the role of affordances in children’s learning performance. As their 

study makes clear, using quantitized codes derived from sources based on different points in 

time is a useful consideration when investigating developments over time.  

When considering on how to deal with zeros in the data, Gilmore et al. (2014) suggest using 

multiple imputation procedures to fill the missing data. In the area of health research, Chang et 

al. (2009) describe how qualitative labels for the number of respondents per specific finding on 

antiretroviral adherence – such as “few” or “many” – can be transformed in exact numbers – 

such as 2 or 50. They conducted an online survey at nursing school faculty to obtain lower and 

upper limits for specific verbal labels, and subsequently used the responses in regression 

analyses to estimate a plausible range of respondents in a given study. Sandelowski (2000), in 

turn, uses the study of Borkan et al. (1991) as an example of quantitizing. In this study, the 

researchers use narrative analysis to determine the main categories of how elderly people 

viewed the hip fractures from which they suffered. A series of reliability tests were then 

conducted to ensure the consistency of the categories. Both studies provide additional insights 

on the issue of how to establish the degree of set-membership.  
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An example from economics comes from Vaitkevicius (2013), who suggests a systematic 

coding procedure based on hermeneutics to code qualitative data and subsequently analyze 

these data quantitatively. This procedure is, for instance, applicable to code and analyze closed-

ended and open-ended questions. A final example also proposes a procedure for open-ended – 

qualitative – survey questions. Rohrer et al. (2017) suggest the employment of tools from 

natural language processing to process and analyze potentially large numbers of answers to 

open ended questions. They demonstrate their procedure by analyzing the more than 35,000 

answers to the question “What else are you worried about?” from the participants of a German 

socio-economic panel study. These examples can be used as a starting point for expanding the 

list of considerations to be reflected upon in mixed methods research.  
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researchers currently use qualitative data in QCA and by laying considerations on three key 

issues: (1) the calibration of qualitative data (known as quantitization in MMR); (2) the 

presentation of the calibration process and the data, and (3) sensitivity testing. Overall, our 

study demonstrates that many QCA-studies using qualitative data are not as transparent in their 

procedures as would be required to enable proper replicability.  

We thus presented five main considerations for QCA researchers aiming to enhance their 

studies’ transparency: first, researchers should be more explicit as to how they arrive at the 

thresholds for inclusion and exclusion of a set; second, they should be clear about how they 

determined the degree of set-membership; third, more attention should be paid to the “zeros” 

in the calibrated data; fourth, researchers should make more explicit and present clearly the 

choices they made during the calibration process; and finally, conducting sensitivity tests 

should become common practice. These considerations contribute to the methodological 

discussions on data calibration and quantitization. Moreover, our study provides QCA users, 

and readers of JMMR more generally, with ideas about how to transform qualitative data into 

 
 

An example from economics comes from Vaitkevicius (2013), who suggests a systematic 

coding procedure based on hermeneutics to code qualitative data and subsequently analyze 

these data quantitatively. This procedure is, for instance, applicable to code and analyze closed-

ended and open-ended questions. A final example also proposes a procedure for open-ended – 

qualitative – survey questions. Rohrer et al. (2017) suggest the employment of tools from 

natural language processing to process and analyze potentially large numbers of answers to 

open ended questions. They demonstrate their procedure by analyzing the more than 35,000 

answers to the question “What else are you worried about?” from the participants of a German 

socio-economic panel study. These examples can be used as a starting point for expanding the 

list of considerations to be reflected upon in mixed methods research.  

 

4.7 Conclusion 
This paper addressed the challenges that researchers face when using qualitative data in QCA, 

especially when it comes to transforming it into quantitative data. Although QCA training 

courses are offered worldwide and several textbooks and journal articles that include hands-on 

instructions have been published, specific guidance for the use of qualitative data in QCA has 

been largely absent. We addressed this lacuna by exploring the various ways in which 

researchers currently use qualitative data in QCA and by laying considerations on three key 

issues: (1) the calibration of qualitative data (known as quantitization in MMR); (2) the 

presentation of the calibration process and the data, and (3) sensitivity testing. Overall, our 

study demonstrates that many QCA-studies using qualitative data are not as transparent in their 

procedures as would be required to enable proper replicability.  

We thus presented five main considerations for QCA researchers aiming to enhance their 

studies’ transparency: first, researchers should be more explicit as to how they arrive at the 

thresholds for inclusion and exclusion of a set; second, they should be clear about how they 

determined the degree of set-membership; third, more attention should be paid to the “zeros” 

in the calibrated data; fourth, researchers should make more explicit and present clearly the 

choices they made during the calibration process; and finally, conducting sensitivity tests 

should become common practice. These considerations contribute to the methodological 

discussions on data calibration and quantitization. Moreover, our study provides QCA users, 

and readers of JMMR more generally, with ideas about how to transform qualitative data into 

115 
 

An example from economics comes from Vaitkevicius (2013), who suggests a systematic 

coding procedure based on hermeneutics to code qualitative data and subsequently analyze 

these data quantitatively. This procedure is, for instance, applicable to code and analyze closed-

ended and open-ended questions. A final example also proposes a procedure for open-ended – 

qualitative – survey questions. Rohrer et al. (2017) suggest the employment of tools from 

natural language processing to process and analyze potentially large numbers of answers to 

open ended questions. They demonstrate their procedure by analyzing the more than 35,000 

answers to the question “What else are you worried about?” from the participants of a German 

socio-economic panel study. These examples can be used as a starting point for expanding the 

list of considerations to be reflected upon in mixed methods research.  

 

5.7 Conclusion 
This paper addressed the challenges that researchers face when using qualitative data in QCA, 

especially when it comes to transforming it into quantitative data. Although QCA training 

courses are offered worldwide and several textbooks and journal articles that include hands-on 

instructions have been published, specific guidance for the use of qualitative data in QCA has 

been largely absent. We addressed this lacuna by exploring the various ways in which 

researchers currently use qualitative data in QCA and by laying considerations on three key 

issues: (1) the calibration of qualitative data (known as quantitization in MMR); (2) the 

presentation of the calibration process and the data, and (3) sensitivity testing. Overall, our 

study demonstrates that many QCA-studies using qualitative data are not as transparent in their 

procedures as would be required to enable proper replicability.  

We thus presented five main considerations for QCA researchers aiming to enhance their 

studies’ transparency: first, researchers should be more explicit as to how they arrive at the 

thresholds for inclusion and exclusion of a set; second, they should be clear about how they 

determined the degree of set-membership; third, more attention should be paid to the “zeros” 

in the calibrated data; fourth, researchers should make more explicit and present clearly the 

choices they made during the calibration process; and finally, conducting sensitivity tests 

should become common practice. These considerations contribute to the methodological 

discussions on data calibration and quantitization. Moreover, our study provides QCA users, 

and readers of JMMR more generally, with ideas about how to transform qualitative data into 

Transforming Qualitative into Quantitative Data in QCA

119

5

 
 

identified as relevant for QCA using qualitative data are also relevant for MMR that includes 

quantitizing; this is especially the case for studies in which the (in)dependent variables 

(conditions) include several sub-dimensions (attributes). Specifically, three of the sensitivity 

tests mentioned above are particularly appropriate to MMR: dropping or adding cases based on 

extensive case knowledge; altering the attributes of a condition based on knowledge of the case 

context; and replacing conditions by one of their attributes.  

 

4.6 Considerations on quantitizing beyond the QCA literature 
Although this paper focused on QCA studies, research using methodologies other than QCA 

also provide valuable insights about quantitization. This can be illustrated using examples from 

various scientific fields. In education research, the study of Gilmore et al. (2014) quantitized 

data from 65 interviews to assess the relationship of participants’ teaching experiences and 

teaching support systems with changes in their teaching orientation over time. They covered 

this longitudinal aspect by calculating the changes in coding scores between pre- and post-

interviews. Moyer-Packenham et al. (2016) conducted pre- and post-assessments of quantitized 

video data when studying the role of affordances in children’s learning performance. As their 

study makes clear, using quantitized codes derived from sources based on different points in 

time is a useful consideration when investigating developments over time.  

When considering on how to deal with zeros in the data, Gilmore et al. (2014) suggest using 

multiple imputation procedures to fill the missing data. In the area of health research, Chang et 

al. (2009) describe how qualitative labels for the number of respondents per specific finding on 

antiretroviral adherence – such as “few” or “many” – can be transformed in exact numbers – 

such as 2 or 50. They conducted an online survey at nursing school faculty to obtain lower and 

upper limits for specific verbal labels, and subsequently used the responses in regression 

analyses to estimate a plausible range of respondents in a given study. Sandelowski (2000), in 

turn, uses the study of Borkan et al. (1991) as an example of quantitizing. In this study, the 

researchers use narrative analysis to determine the main categories of how elderly people 

viewed the hip fractures from which they suffered. A series of reliability tests were then 

conducted to ensure the consistency of the categories. Both studies provide additional insights 

on the issue of how to establish the degree of set-membership.  

 
 

identified as relevant for QCA using qualitative data are also relevant for MMR that includes 

quantitizing; this is especially the case for studies in which the (in)dependent variables 

(conditions) include several sub-dimensions (attributes). Specifically, three of the sensitivity 

tests mentioned above are particularly appropriate to MMR: dropping or adding cases based on 

extensive case knowledge; altering the attributes of a condition based on knowledge of the case 

context; and replacing conditions by one of their attributes.  

 

4.6 Considerations on quantitizing beyond the QCA literature 
Although this paper focused on QCA studies, research using methodologies other than QCA 

also provide valuable insights about quantitization. This can be illustrated using examples from 

various scientific fields. In education research, the study of Gilmore et al. (2014) quantitized 

data from 65 interviews to assess the relationship of participants’ teaching experiences and 

teaching support systems with changes in their teaching orientation over time. They covered 

this longitudinal aspect by calculating the changes in coding scores between pre- and post-

interviews. Moyer-Packenham et al. (2016) conducted pre- and post-assessments of quantitized 

video data when studying the role of affordances in children’s learning performance. As their 

study makes clear, using quantitized codes derived from sources based on different points in 

time is a useful consideration when investigating developments over time.  

When considering on how to deal with zeros in the data, Gilmore et al. (2014) suggest using 

multiple imputation procedures to fill the missing data. In the area of health research, Chang et 

al. (2009) describe how qualitative labels for the number of respondents per specific finding on 

antiretroviral adherence – such as “few” or “many” – can be transformed in exact numbers – 

such as 2 or 50. They conducted an online survey at nursing school faculty to obtain lower and 

upper limits for specific verbal labels, and subsequently used the responses in regression 

analyses to estimate a plausible range of respondents in a given study. Sandelowski (2000), in 

turn, uses the study of Borkan et al. (1991) as an example of quantitizing. In this study, the 

researchers use narrative analysis to determine the main categories of how elderly people 

viewed the hip fractures from which they suffered. A series of reliability tests were then 

conducted to ensure the consistency of the categories. Both studies provide additional insights 

on the issue of how to establish the degree of set-membership.  

 
 

An example from economics comes from Vaitkevicius (2013), who suggests a systematic 

coding procedure based on hermeneutics to code qualitative data and subsequently analyze 

these data quantitatively. This procedure is, for instance, applicable to code and analyze closed-

ended and open-ended questions. A final example also proposes a procedure for open-ended – 

qualitative – survey questions. Rohrer et al. (2017) suggest the employment of tools from 

natural language processing to process and analyze potentially large numbers of answers to 

open ended questions. They demonstrate their procedure by analyzing the more than 35,000 

answers to the question “What else are you worried about?” from the participants of a German 

socio-economic panel study. These examples can be used as a starting point for expanding the 

list of considerations to be reflected upon in mixed methods research.  

 

4.7 Conclusion 
This paper addressed the challenges that researchers face when using qualitative data in QCA, 

especially when it comes to transforming it into quantitative data. Although QCA training 

courses are offered worldwide and several textbooks and journal articles that include hands-on 

instructions have been published, specific guidance for the use of qualitative data in QCA has 

been largely absent. We addressed this lacuna by exploring the various ways in which 

researchers currently use qualitative data in QCA and by laying considerations on three key 

issues: (1) the calibration of qualitative data (known as quantitization in MMR); (2) the 

presentation of the calibration process and the data, and (3) sensitivity testing. Overall, our 

study demonstrates that many QCA-studies using qualitative data are not as transparent in their 

procedures as would be required to enable proper replicability.  

We thus presented five main considerations for QCA researchers aiming to enhance their 

studies’ transparency: first, researchers should be more explicit as to how they arrive at the 

thresholds for inclusion and exclusion of a set; second, they should be clear about how they 

determined the degree of set-membership; third, more attention should be paid to the “zeros” 

in the calibrated data; fourth, researchers should make more explicit and present clearly the 

choices they made during the calibration process; and finally, conducting sensitivity tests 

should become common practice. These considerations contribute to the methodological 

discussions on data calibration and quantitization. Moreover, our study provides QCA users, 

and readers of JMMR more generally, with ideas about how to transform qualitative data into 

 
 

An example from economics comes from Vaitkevicius (2013), who suggests a systematic 

coding procedure based on hermeneutics to code qualitative data and subsequently analyze 

these data quantitatively. This procedure is, for instance, applicable to code and analyze closed-

ended and open-ended questions. A final example also proposes a procedure for open-ended – 

qualitative – survey questions. Rohrer et al. (2017) suggest the employment of tools from 

natural language processing to process and analyze potentially large numbers of answers to 

open ended questions. They demonstrate their procedure by analyzing the more than 35,000 

answers to the question “What else are you worried about?” from the participants of a German 

socio-economic panel study. These examples can be used as a starting point for expanding the 

list of considerations to be reflected upon in mixed methods research.  

 

4.7 Conclusion 
This paper addressed the challenges that researchers face when using qualitative data in QCA, 

especially when it comes to transforming it into quantitative data. Although QCA training 

courses are offered worldwide and several textbooks and journal articles that include hands-on 

instructions have been published, specific guidance for the use of qualitative data in QCA has 

been largely absent. We addressed this lacuna by exploring the various ways in which 

researchers currently use qualitative data in QCA and by laying considerations on three key 

issues: (1) the calibration of qualitative data (known as quantitization in MMR); (2) the 

presentation of the calibration process and the data, and (3) sensitivity testing. Overall, our 

study demonstrates that many QCA-studies using qualitative data are not as transparent in their 

procedures as would be required to enable proper replicability.  

We thus presented five main considerations for QCA researchers aiming to enhance their 

studies’ transparency: first, researchers should be more explicit as to how they arrive at the 

thresholds for inclusion and exclusion of a set; second, they should be clear about how they 

determined the degree of set-membership; third, more attention should be paid to the “zeros” 

in the calibrated data; fourth, researchers should make more explicit and present clearly the 

choices they made during the calibration process; and finally, conducting sensitivity tests 

should become common practice. These considerations contribute to the methodological 

discussions on data calibration and quantitization. Moreover, our study provides QCA users, 

and readers of JMMR more generally, with ideas about how to transform qualitative data into 

115 
 

An example from economics comes from Vaitkevicius (2013), who suggests a systematic 

coding procedure based on hermeneutics to code qualitative data and subsequently analyze 

these data quantitatively. This procedure is, for instance, applicable to code and analyze closed-

ended and open-ended questions. A final example also proposes a procedure for open-ended – 

qualitative – survey questions. Rohrer et al. (2017) suggest the employment of tools from 

natural language processing to process and analyze potentially large numbers of answers to 

open ended questions. They demonstrate their procedure by analyzing the more than 35,000 

answers to the question “What else are you worried about?” from the participants of a German 

socio-economic panel study. These examples can be used as a starting point for expanding the 

list of considerations to be reflected upon in mixed methods research.  

 

5.7 Conclusion 
This paper addressed the challenges that researchers face when using qualitative data in QCA, 

especially when it comes to transforming it into quantitative data. Although QCA training 

courses are offered worldwide and several textbooks and journal articles that include hands-on 

instructions have been published, specific guidance for the use of qualitative data in QCA has 

been largely absent. We addressed this lacuna by exploring the various ways in which 

researchers currently use qualitative data in QCA and by laying considerations on three key 

issues: (1) the calibration of qualitative data (known as quantitization in MMR); (2) the 

presentation of the calibration process and the data, and (3) sensitivity testing. Overall, our 

study demonstrates that many QCA-studies using qualitative data are not as transparent in their 

procedures as would be required to enable proper replicability.  

We thus presented five main considerations for QCA researchers aiming to enhance their 

studies’ transparency: first, researchers should be more explicit as to how they arrive at the 

thresholds for inclusion and exclusion of a set; second, they should be clear about how they 

determined the degree of set-membership; third, more attention should be paid to the “zeros” 

in the calibrated data; fourth, researchers should make more explicit and present clearly the 

choices they made during the calibration process; and finally, conducting sensitivity tests 

should become common practice. These considerations contribute to the methodological 

discussions on data calibration and quantitization. Moreover, our study provides QCA users, 

and readers of JMMR more generally, with ideas about how to transform qualitative data into 

Chapter 5

118  
 

identified as relevant for QCA using qualitative data are also relevant for MMR that includes 

quantitizing; this is especially the case for studies in which the (in)dependent variables 

(conditions) include several sub-dimensions (attributes). Specifically, three of the sensitivity 

tests mentioned above are particularly appropriate to MMR: dropping or adding cases based on 

extensive case knowledge; altering the attributes of a condition based on knowledge of the case 

context; and replacing conditions by one of their attributes.  

 

4.6 Considerations on quantitizing beyond the QCA literature 
Although this paper focused on QCA studies, research using methodologies other than QCA 

also provide valuable insights about quantitization. This can be illustrated using examples from 

various scientific fields. In education research, the study of Gilmore et al. (2014) quantitized 

data from 65 interviews to assess the relationship of participants’ teaching experiences and 

teaching support systems with changes in their teaching orientation over time. They covered 

this longitudinal aspect by calculating the changes in coding scores between pre- and post-

interviews. Moyer-Packenham et al. (2016) conducted pre- and post-assessments of quantitized 

video data when studying the role of affordances in children’s learning performance. As their 

study makes clear, using quantitized codes derived from sources based on different points in 

time is a useful consideration when investigating developments over time.  

When considering on how to deal with zeros in the data, Gilmore et al. (2014) suggest using 

multiple imputation procedures to fill the missing data. In the area of health research, Chang et 

al. (2009) describe how qualitative labels for the number of respondents per specific finding on 

antiretroviral adherence – such as “few” or “many” – can be transformed in exact numbers – 

such as 2 or 50. They conducted an online survey at nursing school faculty to obtain lower and 

upper limits for specific verbal labels, and subsequently used the responses in regression 

analyses to estimate a plausible range of respondents in a given study. Sandelowski (2000), in 

turn, uses the study of Borkan et al. (1991) as an example of quantitizing. In this study, the 

researchers use narrative analysis to determine the main categories of how elderly people 

viewed the hip fractures from which they suffered. A series of reliability tests were then 

conducted to ensure the consistency of the categories. Both studies provide additional insights 

on the issue of how to establish the degree of set-membership.  
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An example from economics comes from Vaitkevicius (2013), who suggests a systematic 

coding procedure based on hermeneutics to code qualitative data and subsequently analyze 

these data quantitatively. This procedure is, for instance, applicable to code and analyze closed-

ended and open-ended questions. A final example also proposes a procedure for open-ended – 

qualitative – survey questions. Rohrer et al. (2017) suggest the employment of tools from 

natural language processing to process and analyze potentially large numbers of answers to 

open ended questions. They demonstrate their procedure by analyzing the more than 35,000 

answers to the question “What else are you worried about?” from the participants of a German 

socio-economic panel study. These examples can be used as a starting point for expanding the 

list of considerations to be reflected upon in mixed methods research.  
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issues: (1) the calibration of qualitative data (known as quantitization in MMR); (2) the 

presentation of the calibration process and the data, and (3) sensitivity testing. Overall, our 

study demonstrates that many QCA-studies using qualitative data are not as transparent in their 

procedures as would be required to enable proper replicability.  

We thus presented five main considerations for QCA researchers aiming to enhance their 

studies’ transparency: first, researchers should be more explicit as to how they arrive at the 

thresholds for inclusion and exclusion of a set; second, they should be clear about how they 

determined the degree of set-membership; third, more attention should be paid to the “zeros” 

in the calibrated data; fourth, researchers should make more explicit and present clearly the 

choices they made during the calibration process; and finally, conducting sensitivity tests 

should become common practice. These considerations contribute to the methodological 

discussions on data calibration and quantitization. Moreover, our study provides QCA users, 

and readers of JMMR more generally, with ideas about how to transform qualitative data into 
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data from 65 interviews to assess the relationship of participants’ teaching experiences and 

teaching support systems with changes in their teaching orientation over time. They covered 

this longitudinal aspect by calculating the changes in coding scores between pre- and post-

interviews. Moyer-Packenham et al. (2016) conducted pre- and post-assessments of quantitized 

video data when studying the role of affordances in children’s learning performance. As their 

study makes clear, using quantitized codes derived from sources based on different points in 

time is a useful consideration when investigating developments over time.  

When considering on how to deal with zeros in the data, Gilmore et al. (2014) suggest using 

multiple imputation procedures to fill the missing data. In the area of health research, Chang et 

al. (2009) describe how qualitative labels for the number of respondents per specific finding on 

antiretroviral adherence – such as “few” or “many” – can be transformed in exact numbers – 

such as 2 or 50. They conducted an online survey at nursing school faculty to obtain lower and 

upper limits for specific verbal labels, and subsequently used the responses in regression 

analyses to estimate a plausible range of respondents in a given study. Sandelowski (2000), in 

turn, uses the study of Borkan et al. (1991) as an example of quantitizing. In this study, the 

researchers use narrative analysis to determine the main categories of how elderly people 

viewed the hip fractures from which they suffered. A series of reliability tests were then 

conducted to ensure the consistency of the categories. Both studies provide additional insights 

on the issue of how to establish the degree of set-membership.  
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This thesis aspired to address a knowledge gap with regard to entrepreneurship in EbA by 

further elaborating the conceptual understanding of entrepreneurs’ role, the entrepreneurial 

opportunities that are developed, and the interlinkages between entrepreneurs and opportunities 

in EbA. It there aimed to contribute to current academic discussions in the adaptation and 

business literature about the potential and actual role of entrepreneurs in planning and 

implementing ecosystem-based adaptation.  

The overall research objective of this thesis was:  

 

To increase the understanding of how entrepreneurs develop opportunities in ecosystem-

based adaptation practice. 

 

To achieve its research objective, the thesis analysed the strategies of entrepreneurs to create 

opportunities in EbA (Chapter 2) and the dynamic process of shaping the conditions for 

successful entrepreneurship in EbA (Chapter 3 and 4). Additionally, Chapter 5 has provided 

methodological suggestions for converting qualitative into quantitative data from case studies, 

targeting mixed methods researchers. This final chapter reviews the main research findings by 

first summarising the responses to the research questions (section 6.1) and by reflecting further 

on the contribution of entrepreneurship to ecosystem-based adaptation and in particular on  (a) 

the connection between entrepreneurial success and successful adaptation (Section 6.2.1) and 

(b) overcoming barriers to adaptation (Section 6.2.2). Section 6.3 reflects on the development 

of the main concepts used throughout the research. Section 6.4 reflects on the strengths and 

limitations of the methodology deployed in this study. Section 6.5 explains the conceptual, 

methodological and empirical contributions of this thesis. This chapter ends with suggestions 

to elaborate the conceptual model of entrepreneurial opportunity development in EbA and to 

study ecosystem creation as recommendations for future research (Section 6.6).  

 

6.1 Main findings on the research questions  
This section presents the study’s main findings for each research question.  

 

How do public and private entrepreneurs create opportunities in ecosystem-based adaptation? 

The main interest behind this research question was to further develop the understanding of the 

 
 

roles and strategies of entrepreneurs in planning and implementing EbA projects. This question 

built on studies on entrepreneurship in the context of social-ecological systems that provide a 

comprehensive overview of the different strategies that entrepreneurs deploy (e.g. Brouwer, 

2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson et al., 2006).  

To answer the research question, the strategies of entrepreneurs to create opportunities were 

analysed in two EbA projects in the Netherlands and two in the UK. The results in chapter 2 

showed that mutual opportunities in EbA are created through a combination of individual and 

collective strategies of entrepreneurs from the public domain, business and civil society. 

Opportunity creation can broadly be divided into two phases based on the type of strategies as 

well as their interactions. The first phase includes a time of planning and preparation, where 

strategies such as searching for suitable locations and partnership formation are important. 

Here, strategies are both developed in sequence and simultaneously. The second phase, the 

project implementation, is much more dynamic in terms of combined, interrelated and 

simultaneous strategies. Our findings also indicated that each entrepreneur has its own unique 

set of skills and network and thereby role in the process. Interestingly, these roles are changing 

as entrepreneurs take up tasks that usually fall outside their range of activities.  

 

What are the conditions for successful exploitation of entrepreneurial opportunities in 

ecosystem-based adaptation?  

The question provided more insight in the factors that are needed to put EbA-related goods and 

services on the market. It also addressed the need identified in adaptation literature to come up 

with a more systematic comparison of adaptation cases to be able to draw lessons for other 

contexts (Ford et al., 2010; Rudel, 2008; Swart et al., 2014a). The question drew upon the work 

of Shane (2003) about the factors influencing entrepreneurial opportunity exploitation and on 

studies from adaptation scholars researching the role of private actors in climate change 

adaptation (e.g. (Tompkins and Eakin, 2012)). To answer the question, a Qualitative 

Comparative Analysis of 18 EbA cases in the Netherlands and the UK was conducted, which 

is presented in chapter 3. The assumption was that 1) altruism combined with capital availability 

and facilitating policies and regulations, or 2) financial motives combined with capital 

availability and facilitating policies and regulations were important for successful opportunity 

exploitation. However, the analysis displayed two specific combinations of conditions that 
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2013; Evans et al., 2015; Meijerink and Huitema, 2010; Olsson et al., 2004; Olsson et al., 2006).  

To answer the research question, the strategies of entrepreneurs to create opportunities were 
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showed that mutual opportunities in EbA are created through a combination of individual and 
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Opportunity creation can broadly be divided into two phases based on the type of strategies as 
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and facilitating policies and regulations, or 2) financial motives combined with capital 
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explain successful opportunity exploitation in EbA. First, facilitating policies and regulations 

combined with high availability of capital and second, facilitating policies and regulations with 

strong financial motives. In contrast to literature and thus our expectation, altruism was neither 

a necessary nor a sufficient condition for success, nor their combination. This indicates the 

limited importance of altruistic motivations in this specific phase of the opportunity 

development process. The results suggested that strategies to enhance EbA should concentrate 

on access to financial capital and facilitating policies and regulations.  

 

How do public and private actors negotiate the conditions for entrepreneurship during an 

ecosystem-based adaptation project?  

The main interest behind this research question was to move from a static towards a more 

dynamic view on the conditions that are necessary for successful exploitation of opportunities 

in EbA. The question drew on the concept of framing (Entman, 1993; Gray, 2002). While 

various studies on the governance of adaptation have addressed issue framing, chapter 4 also 

addressed identity and relationship framing and process framing (Dewulf et al., 2009). To 

answer the research question, an in-depth, longitudinal analysis of framing practices by public 

and private entrepreneurs in an EbA project in the Netherlands was conducted. The expectation 

was that trust frames and spatial and temporal scales would be prominent, which was confirmed 

by our findings. The framing analysis showed that six conditions influencing entrepreneurial 

success (i.e., prior career experience, altruistic motivations, financial motives, social networks, 

financial capital availability and policies and regulations) are co-produced through the 

interaction between different players. These conditions are constantly negotiated, agreed or 

contested by the various entrepreneurs involved, confirming the changing role distribution 

observed in Chapter 2. The results showed that framing processes connect the different 

motivations of various actor groups whose collaboration is needed for EbA projects to succeed. 

However, especially aligning the temporal scale frames of public and private actors to deal with 

the public-good nature of EbA is a challenge.  

 

How to transform qualitative into quantitative data for Qualitative Comparative Analysis in 

specific, and mixed-methods research more generally?  

 
 

The main interest was to provide QCA scholars who use qualitative data for their research and 

the wider mixed-methods audience with suggestions on how to transform qualitative into 

quantitative data in a more transparent way. Most of the guidance in QCA is about the 

calibration of quantitative data (e.g. (Ragin, 2008; Schneider and Wagemann, 2012)). A 

knowledge gap exist on how to transform quantitative into qualitative data for QCA with only 

few studies dedicated to this methodological issue (i.e., (Basurto and Speer, 2012; Tóth et al., 

2017)). Chapter 5 built on these studies by reviewing 29 QCA studies that use various types of 

qualitative data and providing suggestions for good practices regarding data calibration, 

presentation and sensitivity testing when using qualitative data in QCA. The suggestions 

contribute to the methodological discussions on data calibration and quantitization among 

scholars conducting mixed methods research more broadly, potentially including climate 

adaptation scholars.  

 

6.2 Reflections on the contribution of entrepreneurship to 

ecosystem-based adaptation 
 

6.2.1 Successful entrepreneurship versus successful adaptation 

The findings from the papers have raised further questions that could not be pursued in the 

papers. A key question is whether  entrepreneurial success in EbA also amounts to successful 

adaptation to climate change. The assumption of such a strong and positive link is at the heart 

of calls for more entrepreneurial approaches to EbA and adaptation. Together with the finding 

that conducive policies and regulations are one of the key determinants of entrepreneurial 

success, a proven link between entrepreneurial success and successful adaptation would have 

important implications for adaptation governance.  

The concept of entrepreneurial success in EbA has been elaborated in chapter 3, where it has 

been defined in terms of successful entrepreneurial opportunity exploitation: gathering and 

(re)combining resources to introduce new goods and services related to EbA, either through 

new or established firms and organizations . The term ‘new goods and services’ included not 

only ecosystem services, but also consultancy services, models, tools and designs. The degree 

of entrepreneurial success was then determined based on (1) successful implementation of a 
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by our findings. The framing analysis showed that six conditions influencing entrepreneurial 

success (i.e., prior career experience, altruistic motivations, financial motives, social networks, 

financial capital availability and policies and regulations) are co-produced through the 
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adaptation to climate change. The assumption of such a strong and positive link is at the heart 

of calls for more entrepreneurial approaches to EbA and adaptation. Together with the finding 

that conducive policies and regulations are one of the key determinants of entrepreneurial 

success, a proven link between entrepreneurial success and successful adaptation would have 

important implications for adaptation governance.  

The concept of entrepreneurial success in EbA has been elaborated in chapter 3, where it has 

been defined in terms of successful entrepreneurial opportunity exploitation: gathering and 

(re)combining resources to introduce new goods and services related to EbA, either through 

new or established firms and organizations . The term ‘new goods and services’ included not 

only ecosystem services, but also consultancy services, models, tools and designs. The degree 
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adaptation to climate change. The assumption of such a strong and positive link is at the heart 

of calls for more entrepreneurial approaches to EbA and adaptation. Together with the finding 

that conducive policies and regulations are one of the key determinants of entrepreneurial 

success, a proven link between entrepreneurial success and successful adaptation would have 

important implications for adaptation governance.  

The concept of entrepreneurial success in EbA has been elaborated in chapter 3, where it has 

been defined in terms of successful entrepreneurial opportunity exploitation: gathering and 

(re)combining resources to introduce new goods and services related to EbA, either through 

new or established firms and organizations . The term ‘new goods and services’ included not 

only ecosystem services, but also consultancy services, models, tools and designs. The degree 
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development process. The results suggested that strategies to enhance EbA should concentrate 
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new or established firms and organizations . The term ‘new goods and services’ included not 
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a necessary nor a sufficient condition for success, nor their combination. This indicates the 
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development process. The results suggested that strategies to enhance EbA should concentrate 
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papers. A key question is whether  entrepreneurial success in EbA also amounts to successful 

adaptation to climate change. The assumption of such a strong and positive link is at the heart 
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that conducive policies and regulations are one of the key determinants of entrepreneurial 
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The concept of entrepreneurial success in EbA has been elaborated in chapter 3, where it has 
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success (i.e., prior career experience, altruistic motivations, financial motives, social networks, 

financial capital availability and policies and regulations) are co-produced through the 
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sustainable business model, (2) ongoing  activities to introduce new goods and services and (3) 

full-scale operation of the EbA-related products and services beyond the market testing phase. 

Successful climate change adaptation can refer to variegated normative frameworks, e.g. 

sustainability, global and intergenerational equity, or  resonance with cultural norms and 

collectively held community values. Adaptation experts needed several iterations to define what 

they meant by success (Doria et al., 2009). Depending on the context, adaptation success can 

include economic, political, institutional, ecological and social dimensions (Moser and 

Boykoff, 2013). Adger et al. (2005) argue that elements of effectiveness, efficiency, equity and 

legitimacy are important in judging success, but that the relative weight of each criterion varies 

across countries, sectors and actors and over time.  

Linking entrepreneurial success to successful adaptation is especially challenging given the 

potentially different objectives and spatial and temporal scales. First, a successful 

entrepreneurial strategy may have negative impacts on others and in particular compromise 

their adaptive capacity. Such tensions were visible in those cases where environmental 

entrepreneurs restored habitat to enable species migration but compromised farmers’ income 

through side effects. In such cases, compensatory strategies are needed to maintain support for 

both the entrepreneurial as well the adaptation activities, as for example the introduction of 

innovative finance schemes for environmentally friendly farming activities in the Pastures New 

case (cf. chapter 2 and 3). Second, the entrepreneurial activities might be successful in the short 

run or for a small area, but may turn out to be less helpful for longer term systemic adaptation 

processes (Adger et al., 2005). This is illustrated by the case of the Inlandshore Wieringermeer 

(chapter 4); while the entrepreneurs aimed for a rapid upscaling of the production activities on 

their farm, the longer term effects on the regional water provision for domestic and agricultural 

use were uncertain.  

A review of the 18 cases examined in chapter 3 leads to the observation that the main connection 

between entrepreneurial and adaptation success involved regulating services. Almost all EbA 

cases in this thesis addressed regulating services (see Table 1.3), i.e. the entrepreneurs 

contributed with their activities to the introduction and/or maintainanceof storm protection, 

flood control, water regulation, climate regulation (and migration habitat in this respect), and 

therefore potentially contributed to climate change adaptation in the affected ecosystem. 

However, the link between entrepreneurial and adaptation success is complex, as the following 

 
 

three examples illustrate. First, the Abbotts Hall case, which displays successful EbA-

entrepreneurship: crops were produced and marketed while simultaneously a managed 

realignment was established and multiple measures were taken to encourage farmland wildlife. 

The effects of the measures taken on water movements, water quality and wildlife were 

monitored. Whereas the benefits to birds and other wildlife were immediately apparent when 

arable land was turned into coastal marshes in 2002, at hindsight, insufficient monitoring 

resources were initially devoted to establish the exact impacts on water levels elsewhere in the 

estuary. The project initiators themselves acknowledged that such knowledge would have been 

critical part to evaluate the project’s contribution to adaptation (Essex Wildlife Trust, 2005), 

which therefore remains uncertain. Second, in the Building with Nature case, which I coded as 

an entrepreneurial success, an extensive monitoring program was implemented to measure the 

effects of the Sand Motor (an artificial peninsula designed to strengthen coastal storm and flood 

protection) on e.g., seabed, currents, the beach, dune development and leisure activities. Five 

years after its construction in 2011, the first monitoring results showed some effects on dune 

development and expansion of the coastal zone, but it was also acknowledged that the 

monitoring period was too short to answer all questions. Therefore, monitoring will continue 

and a new evaluation was scheduled for 2021 (Rijkswaterstaat, 2016). Finally, in the Water 

holding case, which I assessed as entrepreneurial unsuccessful, adaptation results were 

promising. On the one hand, the project was held up in an extended testing phase and outscaling 

of consultancy services had not yet materialised as envisioned. On the other hand, the  

regulating ecosystem service ‘water regulation’, meant to support water supply not least for 

food production through increased freshwater for agriculture in dry summers, was improved 

through freshwater storage and infiltration in creek deposits with controlled drainage systems. 

From the start of the project in 2011, monitoring activities by research institutes and farmers 

showed an increasing freshwater lens and numerical models predicted a further increase (Pauw 

et al., 2015).    

All three cases demonstrate that the link between entrepreneurial success and successful 

adaptation is not straightforward. In the first two cases, entrepreneurial success was 

accompanied by insufficient monitoring of relevant adaptation parameters – either due to lack 

of resources or a too short monitoring period. In the third case, while entrepreneurial success 

was at least delayed, monitoring results for climate change adaptation showed desirable results. 
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(chapter 4); while the entrepreneurs aimed for a rapid upscaling of the production activities on 

their farm, the longer term effects on the regional water provision for domestic and agricultural 

use were uncertain.  

A review of the 18 cases examined in chapter 3 leads to the observation that the main connection 

between entrepreneurial and adaptation success involved regulating services. Almost all EbA 

cases in this thesis addressed regulating services (see Table 1.3), i.e. the entrepreneurs 

contributed with their activities to the introduction and/or maintainanceof storm protection, 

flood control, water regulation, climate regulation (and migration habitat in this respect), and 

therefore potentially contributed to climate change adaptation in the affected ecosystem. 

However, the link between entrepreneurial and adaptation success is complex, as the following 

 
 

three examples illustrate. First, the Abbotts Hall case, which displays successful EbA-

entrepreneurship: crops were produced and marketed while simultaneously a managed 

realignment was established and multiple measures were taken to encourage farmland wildlife. 

The effects of the measures taken on water movements, water quality and wildlife were 

monitored. Whereas the benefits to birds and other wildlife were immediately apparent when 

arable land was turned into coastal marshes in 2002, at hindsight, insufficient monitoring 

resources were initially devoted to establish the exact impacts on water levels elsewhere in the 

estuary. The project initiators themselves acknowledged that such knowledge would have been 

critical part to evaluate the project’s contribution to adaptation (Essex Wildlife Trust, 2005), 

which therefore remains uncertain. Second, in the Building with Nature case, which I coded as 

an entrepreneurial success, an extensive monitoring program was implemented to measure the 

effects of the Sand Motor (an artificial peninsula designed to strengthen coastal storm and flood 

protection) on e.g., seabed, currents, the beach, dune development and leisure activities. Five 

years after its construction in 2011, the first monitoring results showed some effects on dune 

development and expansion of the coastal zone, but it was also acknowledged that the 

monitoring period was too short to answer all questions. Therefore, monitoring will continue 

and a new evaluation was scheduled for 2021 (Rijkswaterstaat, 2016). Finally, in the Water 

holding case, which I assessed as entrepreneurial unsuccessful, adaptation results were 

promising. On the one hand, the project was held up in an extended testing phase and outscaling 

of consultancy services had not yet materialised as envisioned. On the other hand, the  

regulating ecosystem service ‘water regulation’, meant to support water supply not least for 

food production through increased freshwater for agriculture in dry summers, was improved 

through freshwater storage and infiltration in creek deposits with controlled drainage systems. 

From the start of the project in 2011, monitoring activities by research institutes and farmers 

showed an increasing freshwater lens and numerical models predicted a further increase (Pauw 

et al., 2015).    

All three cases demonstrate that the link between entrepreneurial success and successful 

adaptation is not straightforward. In the first two cases, entrepreneurial success was 

accompanied by insufficient monitoring of relevant adaptation parameters – either due to lack 

of resources or a too short monitoring period. In the third case, while entrepreneurial success 

was at least delayed, monitoring results for climate change adaptation showed desirable results. 
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The difficulty to derive more general statements about the relationship between entrepreneurial 

success and successful adaptation in EbA are compounded by the unsettled and context-

dependent criteria for adaptation success, and the often insufficient monitoring efforts. Unless 

the normative and methodological issues are settled, opinions about the contribution of 

entrepreneurship to EbA are likely to be coloured by underlying preferences for or against 

governance models that provide much space for entrepreneurship. 

 

6.2.2 Contribution of entrepreneurship to overcome barriers in ecosystem-based 

adaptation  

The governance of climate adaptation involves the collective efforts of multiple societal actors 

to address problems, or to reap the benefits, associated with climate change (Huitema et al., 

2016). Scholars in the area have generally recognized the complexities in the governance of 

adaptation and have devoted considerable effort to better understand ‘barriers’ to successful 

adaptation (e.g., Adger et al., 2009; Biesbroek et al., 2013; Moser and Ekstrom, 2010). This 

section discusses how, based on the insights from this thesis, entrepreneurship can contribute 

to overcome these barriers. 

Adaptation barriers are factors that make it more difficult to plan and implement adaptation 

measures. The concept is often used interchangeably with ‘hindrance’, ‘constraint’, or 

‘obstacle’. Barriers in EbA restrict the variety and effectiveness of options available to  actors 

to reach  their  objectives, or for a natural system to change in ways that maintain productivity 

or functioning. The opposite of  ‘barriers’ are ‘opportunity’, ‘driver’, and ‘stimulus’. 

Opportunities, for example, make the adaptation process easier to plan and implement by 

offering enhanced adaptation options (Klein et al., 2014).  

 

Barriers to the planning and implementation of Ecosystem-based Adaptation 

Barriers to the planning and implementation of EbA are less systematically discussed in 

literature than the barriers to adaptation in general (Brink et al., 2016). To obtain an overview 

of the barriers addressed in EbA literature, I therefore searched for the terms ‘barriers’, 

‘hindrance’, ‘constraint’ and ‘obstacle’ in 35 peer-reviewed papers and 27 reports about EbA 

published between 2009 and 2017, which in turn had been retrieved through a literature search 

in Scopus and Web of Science with the search terms ‘ecosystem-based adaptation’ and 

 
 

‘ecosystem-based approaches for adaptation’ and a forward and backward reference search. I 

grouped the barriers following the categorization used in the IPCC’s 5th Assessment Report 

(Appendix J). Most of the examples from the EbA literature involve knowledge, awareness and 

technology constraints, financial constraints and governance and institutional constraints. 

Similar to the argument in Section 6.2.1 that there are differences between successful 

entrepreneurship and successful adaptation, opportunities for entrepreneurship in EbA cannot 

be equalled to opportunities for adaptation. Hence, it is likely that the conditions for successful 

entrepreneurial opportunity exploitation (see Chapters 3 and 4) differ from the conditions for 

successful ecosystem-based adaptation.  

 

Overcoming barriers in EbA through entrepreneurship 

Recent scholarly literature on climate change adaptation has criticized research that merely 

provide lists with barriers (Biesbroek et al., 2015; Wellstead et al., 2014). One critique is that 

while most scholars acknowledge that the governance of adaptation is complex, dynamic and 

erratic, these complexities are often reduced to simplified and static variables that are often 

presented in isolation from other factors and processes. Consequently, recommendations to 

address the barriers are then based on incomplete analysis and compromise practical 

interventions (Biesbroek et al., 2015), when in fact counter-strategies require actors  to navigate 

multiple, interacting barriers in order to achieve desired adaptation objectives (Klein et al., 

2014). The case studies presented in this thesis provide examples of how entrepreneurship can 

contribute to overcome barriers to adaptation. I have concentrated on strategies that can 

simultaneously address multiple barriers.  

Chapter 3 has shown that enabling policies and regulations and high availability of capital were 

important determinants for entrepreneurial success in the selected EbA cases. At the same time, 

studies show that current legislation is often restricting or even preventing the implementation 

of EbA initiatives (Brink et al., 2016; Cowan et al., 2010; Lukasiewicz et al., 2016; Wamsler et 

al., 2016). However, several of the case studies included uncertainty about the application of 

regulations to novel contexts. This could provide an opening for entrepreneurs who discover 

potential opportunities for innovative interpretations of the law and might be willing to risk 

resources for applications and legal proceedings with uncertain outcome. For example, in the 

Landbouw op Peil case the entrepreneurs sought what was ‘at the margin of what was 
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(Appendix J). Most of the examples from the EbA literature involve knowledge, awareness and 

technology constraints, financial constraints and governance and institutional constraints. 

Similar to the argument in Section 6.2.1 that there are differences between successful 

entrepreneurship and successful adaptation, opportunities for entrepreneurship in EbA cannot 

be equalled to opportunities for adaptation. Hence, it is likely that the conditions for successful 

entrepreneurial opportunity exploitation (see Chapters 3 and 4) differ from the conditions for 

successful ecosystem-based adaptation.  

 

Overcoming barriers in EbA through entrepreneurship 

Recent scholarly literature on climate change adaptation has criticized research that merely 

provide lists with barriers (Biesbroek et al., 2015; Wellstead et al., 2014). One critique is that 

while most scholars acknowledge that the governance of adaptation is complex, dynamic and 

erratic, these complexities are often reduced to simplified and static variables that are often 

presented in isolation from other factors and processes. Consequently, recommendations to 

address the barriers are then based on incomplete analysis and compromise practical 

interventions (Biesbroek et al., 2015), when in fact counter-strategies require actors  to navigate 

multiple, interacting barriers in order to achieve desired adaptation objectives (Klein et al., 

2014). The case studies presented in this thesis provide examples of how entrepreneurship can 

contribute to overcome barriers to adaptation. I have concentrated on strategies that can 

simultaneously address multiple barriers.  
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permissible ’ concerning environmental licencing. In the Inlandshore Wieringermeer case the 

entrepreneurs pushed for continuation of the project despite restrictive EU regulations, 

suggesting that the necessary regulations would follow execution of the activities. Chapter 2 

has shown that strategies such as lobbying and establishing and maintaining relationships with 

regulators were also used in this respect. 

By investing in legal and political activities with uncertain outcomes, entrepreneurs might not 

only overcome regulatory constraints, but might also contribute to increased knowledge about 

regulatory possibilities. The experiences of entrepreneurs with EbA might help to overcome 

knowledge deficits and technological constraints more generally. Several entrepreneurs 

explained that showing and sharing EbA in practice was very important to convince local 

stakeholders and decision makers and raise awareness about soft engineering approaches. 

Providing this ‘evidence’ has the potential to speed up innovative EbA because the existence 

of reference cases might convince governments, investors and other actors of their economic 

and technical feasibility (Geels et al., 2008).  

Knowledge gaps and a lack of data pertain especially to the effectiveness and benefits of EbA, 

which makes it more difficult to obtain on-going funding for EbA initiatives, which poses a 

financial constraint (Cowan et al., 2010; Naumann et al., 2011). Lack of knowledge and data is 

particularly addressed by experimenting, which took place in several EbA cases studied in this 

thesis. The long-term monitoring activities that accompanied several experiments within the 

Building with Nature programme enhance the knowledge about the effects of such projects on 

coastal defence, cost-effectiveness and benefits such as recreation (Rijkswaterstaat, 2016). Such 

a long-term monitoring endeavour is also very important to counterbalance the barrier of short-

term policy cycles that are difficult to reconcile with the  long-term time scales of adaptation 

effects. For example, the active involvement of two major international dredging contractors in 

the sand motor experiment sent a clear signal to the industry about the business potential of soft 

engineering approaches, thereby addressing the social and cultural constraints of unwillingness 

to change established behaviours and favouring business-as-usual approaches (Cowan et al., 

2010).   

Another social and cultural constraint is the perceived role of, for example, nature managers, 

farmers and businesses, leading to a lack of trust and entrenched positions (Cowan et al., 2010). 

The Inlandshore Wieringermeer case in Chapter 4 illustrates this challenge. However, Chapter 

 
 

2 shows that the roles and responsibilities among these actors shift. In Pastures New, a nature 

conservation NGO actively sought and found ways to finance their nature conservation and 

restoration activities on the longer-term by providing consultancy services, thus increasing their 

profit motivation, thereby addressing financial constraints. Moreover, legislative constraints 

were addressed by successfully introducing a novel group-wise application for European agro-

environmental schemes. The Water holding shows that an increased understanding of the 

natural system (i.e., knowledge building) combined with establishing a social network can lead 

to openness for the stakes of other water users such as nature protection agencies or 

recreationists.   

The lack of available funding for EbA initiatives (Brink et al., 2016; Chong, 2014; Cowan et 

al., 2010) is addressed by entrepreneurship through the creation of innovative (financial) 

arrangements. In the CAFCA case, the entrepreneur supported the use of climate bonds and 

pension funds to contribute to adaptation measures. In the Wallasea Island case, an innovative 

partnership was formed that allowed to exchange excavated material and enabled one party to 

establish a novel managed realignment scheme and the other party to commit to its 

sustainability goals. Thus, next to a more direct form of providing financial capital, 

entrepreneurs in the cases found innovative means to establish EbA through a combination of, 

amongst others, social network building, profit orientation and career experience. One specific 

knowledge constraint noted by Lukasiewicz (2016), namely a lack of training in business 

management skills which would support setting up and running a small business, could also be 

addressed by involving entrepreneurs in an EbA project through their career experience and 

profit motivation features. In conclusion, entrepreneurs can potentially contribute to overcome 

multiple barriers in EbA, most notably restricting policies and regulations and lack of financial 

capital. Their experience, social network and focus on profit making could contribute to the 

establishment and longer-term economic sustainability of EbA initiatives.  

 

6.3 Reflections on the study’s main concepts 
Chapter 1 provided definitions of the main concepts used in this thesis, i.e., ecosystem-based 

adaptation, ecosystem services, entrepreneurs, opportunities, opportunity creation and 

exploitation. The subsequent chapters however, include partly varying definitions  which reflect 
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natural system (i.e., knowledge building) combined with establishing a social network can lead 

to openness for the stakes of other water users such as nature protection agencies or 

recreationists.   

The lack of available funding for EbA initiatives (Brink et al., 2016; Chong, 2014; Cowan et 

al., 2010) is addressed by entrepreneurship through the creation of innovative (financial) 

arrangements. In the CAFCA case, the entrepreneur supported the use of climate bonds and 

pension funds to contribute to adaptation measures. In the Wallasea Island case, an innovative 

partnership was formed that allowed to exchange excavated material and enabled one party to 

establish a novel managed realignment scheme and the other party to commit to its 

sustainability goals. Thus, next to a more direct form of providing financial capital, 

entrepreneurs in the cases found innovative means to establish EbA through a combination of, 

amongst others, social network building, profit orientation and career experience. One specific 

knowledge constraint noted by Lukasiewicz (2016), namely a lack of training in business 

management skills which would support setting up and running a small business, could also be 

addressed by involving entrepreneurs in an EbA project through their career experience and 

profit motivation features. In conclusion, entrepreneurs can potentially contribute to overcome 

multiple barriers in EbA, most notably restricting policies and regulations and lack of financial 

capital. Their experience, social network and focus on profit making could contribute to the 

establishment and longer-term economic sustainability of EbA initiatives.  

 

6.3 Reflections on the study’s main concepts 
Chapter 1 provided definitions of the main concepts used in this thesis, i.e., ecosystem-based 

adaptation, ecosystem services, entrepreneurs, opportunities, opportunity creation and 

exploitation. The subsequent chapters however, include partly varying definitions  which reflect 
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entrepreneurs pushed for continuation of the project despite restrictive EU regulations, 
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coastal defence, cost-effectiveness and benefits such as recreation (Rijkswaterstaat, 2016). Such 

a long-term monitoring endeavour is also very important to counterbalance the barrier of short-

term policy cycles that are difficult to reconcile with the  long-term time scales of adaptation 

effects. For example, the active involvement of two major international dredging contractors in 

the sand motor experiment sent a clear signal to the industry about the business potential of soft 

engineering approaches, thereby addressing the social and cultural constraints of unwillingness 

to change established behaviours and favouring business-as-usual approaches (Cowan et al., 

2010).   

Another social and cultural constraint is the perceived role of, for example, nature managers, 

farmers and businesses, leading to a lack of trust and entrenched positions (Cowan et al., 2010). 
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capital. Their experience, social network and focus on profit making could contribute to the 
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the ongoing thought process during the thesis. This section reflects on the evolution of the key 

concepts throughout the thesis.   

 

6.3.1 Entrepreneurs 

When starting the research, my ambition was to focus on private sector entrepreneurs in EbA. 

My interest in the topic had been aroused by influential studies published at that time which 

highlighted the economic value of ecosystem services (TEEB, 2012). Accordingly, my initial 

understanding of entrepreneurs was based on concepts from the entrepreneurship literature, in 

particular Schumpeter’s theory (1934), and more recent work about the role of sustainability 

entrepreneurs in addressing environmental challenges (Parrish, 2010; Schaefer et al., 2015; 

Schaltegger and Wagner, 2011). As a result, my understanding of entrepreneurs in the first 

chapter that I wrote (Chapter 3 of this thesis) involved that of sustainable entrepreneurship and 

I followed Shepherd and Patzelt’s (2011, p. 142) definition: ‘sustainable entrepreneurship 

focuses on the preservation of nature, life support and community in the pursuit of perceived 

opportunities to bring into existence future products and services for gain, where gain is broadly 

construed to include economic and non-economic gains to individuals, the economy and 

society’. Two of the criteria for case selection were (1) existence or development of a business 

model and (2) presence of entrepreneurial opportunities (Appendix A). The ensuing prevalence 

of private sector entrepreneurs was implicit in the selection criteria, but not purposefully 

intended. Nature conservation NGO’s, for example, could just as well be selected given the 

increased pressure to identify new opportunities for self-financing and to develop innovative 

business models (Zahra et al., 2009). This is illustrated by the two cases where EbA was 

implemented without the involvement of private sector actors, but by civil society 

entrepreneurs, i.e. a nature conservation NGO (Abbotts Hall) and an individual citizen (Green 

Climate Belt) respectively. Both cases displayed a strong focus on marketing the products that 

were derived from the EbA projects (food production and biomass, respectively). Hence, at the 

end of the first part of the research (which addressed what is now research question 2), I had 

already broadened my view of entrepreneurs towards the inclusion of civil society actors, 

thereby still denoting entrepreneurs as private entrepreneurs following the categorization also 

used by Meijerink and Dicke (2008) that private or non-state actors can be grouped into two 

categories: private sector actors, who are looking for possibilities to make profit, and civil 

 
 

society actors, such as NGO’s and citizens, who mainly pursue non-commercial aims. Research 

questions 1 and 3 were subsequently addressed. In the cases involved in chapter 2 and 4, public 

sector actors played a prominent role. Since their strategies displayed key features of 

entrepreneurial activity – in particular creation of opportunities and devotion of resources to 

projects with uncertain outcomes – while they were bound to the role expectations and 

responsibilities of public sector representatives, these actors were included as public 

entrepreneurs. As a result, this thesis has considered private sector and civil society 

entrepreneurs, and to a lesser extent public sector entrepreneurs. Despite the differences in their 

primary roles, they share a willingness to invest resources (e.g. time, energy, money) in EbA, 

i.e. in projects with uncertain gains, and they participate in the creation and exploitation of 

opportunities to realise EbA projects.  

 

6.3.2 Ecosystem services 

First, entrepreneurship in EbA does not solely focus on provisioning services as might be 

expected with the majority of entrepreneurs coming from the private sector (Table 1.2). On the 

contrary, none of the cases discussed in this thesis focus solely on provisioning services, 

whereas 17 of the 19 cases include one and often more than one type of regulating service. The 

two cases that do not explicitly target regulating services (i.e., Butterfly Beef and Pastures New) 

focus on supporting services to create migration habitat. While the prevalence of regulating 

services in the cases might be surprising from an entrepreneurship perspective, from an 

(ecosystem-based) adaptation point of view it is less unexpected. Regulating ecosystem 

services are essential for climate change adaptation and disaster risk reduction, for example 

through flood protection preparedness to drought (Munang et al., 2013a). By selecting 

Ecosystem-based Adaptation cases, the focus on regulating services was implicit but not 

initially intended.  

Second, from the prevalence of regulating services we can derive expectations about the 

conditions for successful entrepreneurship. The dominantly public good nature of these services 

suggests that for entrepreneurs in EbA, altruism is a more important motivation than profit. 

Also, to the extent that regulating services are non-excludable and non-rival, it is difficult to 

generate revenue through their marketization. This is likely to have implications for the success 

condition ‘capital availability’. To the degree that regulating services are difficult to market, 
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implemented without the involvement of private sector actors, but by civil society 

entrepreneurs, i.e. a nature conservation NGO (Abbotts Hall) and an individual citizen (Green 

Climate Belt) respectively. Both cases displayed a strong focus on marketing the products that 
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thereby still denoting entrepreneurs as private entrepreneurs following the categorization also 

used by Meijerink and Dicke (2008) that private or non-state actors can be grouped into two 
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society actors, such as NGO’s and citizens, who mainly pursue non-commercial aims. Research 

questions 1 and 3 were subsequently addressed. In the cases involved in chapter 2 and 4, public 

sector actors played a prominent role. Since their strategies displayed key features of 

entrepreneurial activity – in particular creation of opportunities and devotion of resources to 

projects with uncertain outcomes – while they were bound to the role expectations and 

responsibilities of public sector representatives, these actors were included as public 

entrepreneurs. As a result, this thesis has considered private sector and civil society 

entrepreneurs, and to a lesser extent public sector entrepreneurs. Despite the differences in their 

primary roles, they share a willingness to invest resources (e.g. time, energy, money) in EbA, 

i.e. in projects with uncertain gains, and they participate in the creation and exploitation of 

opportunities to realise EbA projects.  
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the ongoing thought process during the thesis. This section reflects on the evolution of the key 

concepts throughout the thesis.   
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highlighted the economic value of ecosystem services (TEEB, 2012). Accordingly, my initial 

understanding of entrepreneurs was based on concepts from the entrepreneurship literature, in 

particular Schumpeter’s theory (1934), and more recent work about the role of sustainability 

entrepreneurs in addressing environmental challenges (Parrish, 2010; Schaefer et al., 2015; 

Schaltegger and Wagner, 2011). As a result, my understanding of entrepreneurs in the first 

chapter that I wrote (Chapter 3 of this thesis) involved that of sustainable entrepreneurship and 

I followed Shepherd and Patzelt’s (2011, p. 142) definition: ‘sustainable entrepreneurship 

focuses on the preservation of nature, life support and community in the pursuit of perceived 

opportunities to bring into existence future products and services for gain, where gain is broadly 

construed to include economic and non-economic gains to individuals, the economy and 

society’. Two of the criteria for case selection were (1) existence or development of a business 

model and (2) presence of entrepreneurial opportunities (Appendix A). The ensuing prevalence 

of private sector entrepreneurs was implicit in the selection criteria, but not purposefully 

intended. Nature conservation NGO’s, for example, could just as well be selected given the 

increased pressure to identify new opportunities for self-financing and to develop innovative 

business models (Zahra et al., 2009). This is illustrated by the two cases where EbA was 

implemented without the involvement of private sector actors, but by civil society 

entrepreneurs, i.e. a nature conservation NGO (Abbotts Hall) and an individual citizen (Green 

Climate Belt) respectively. Both cases displayed a strong focus on marketing the products that 

were derived from the EbA projects (food production and biomass, respectively). Hence, at the 

end of the first part of the research (which addressed what is now research question 2), I had 

already broadened my view of entrepreneurs towards the inclusion of civil society actors, 

thereby still denoting entrepreneurs as private entrepreneurs following the categorization also 

used by Meijerink and Dicke (2008) that private or non-state actors can be grouped into two 

categories: private sector actors, who are looking for possibilities to make profit, and civil 
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entrepreneurial activity – in particular creation of opportunities and devotion of resources to 

projects with uncertain outcomes – while they were bound to the role expectations and 

responsibilities of public sector representatives, these actors were included as public 

entrepreneurs. As a result, this thesis has considered private sector and civil society 

entrepreneurs, and to a lesser extent public sector entrepreneurs. Despite the differences in their 

primary roles, they share a willingness to invest resources (e.g. time, energy, money) in EbA, 

i.e. in projects with uncertain gains, and they participate in the creation and exploitation of 

opportunities to realise EbA projects.  
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revenues obtained from the regulating services directly is likely to be less important than 

‘external capital’ (i.e., capital without pay-back obligation, e.g., subsidies, government funding 

and philanthropy, cf. chapter 3).  

Third, the cultural ecosystem services included in the case studies were especially recreation, 

educational and aesthetic values (i.e., in 9 cases). While cultural services provide opportunities 

for non-commercial use (Costanza et al., 1997), they can support income generation. 

Recreational ecosystem services can allow entrepreneurs to derive revenue from, for example, 

eco-tourism and sport fishing. Aesthetic values can be an indirect source of income by attracting 

more visitors to an area. Educational values can be marketed if they are met with a willingness 

to pay for educational experiences.  

These observations raise interesting questions about the contribution of ‘private’ entrepreneurs 

to the provision of ecosystem services with dominantly public good characteristics, in particular 

regulating services for climate change adaptation. According to the finding in this thesis, the 

profit motive generally attributed to private sector entrepreneurs does not necessarily dominate 

their interests, nor does it necessarily prevent an interest in the maintenance of public good-

type ecosystem services. However, the conditions under which private sector entrepreneurship 

can benefit climate change adaptation that is based on ecosystem services with public good 

characteristics requires further research.  

 

6.3.3 Entrepreneurship in EbA: economic, environmental, social or sustainable?   

Chapter 1 already vented the idea that its multiple potential benefits might make EbA attractive 

to a wide range of entrepreneurs, including economic, environmental, social and sustainable 

entrepreneurs. To better understand which of these types were present in the EbA cases 

analysed in this thesis, I used data gathered for the qualitative comparative analysis in Chapter 

3. In the analysis presented there, the prevalence of four conditions for successful 

entrepreneurship in EbA was expressed on a scale from zero to one based on interviews, project 

documents, field visits and project meetings. Two of these conditions relate to actor attributes 

which can broadly be linked to the four different types of entrepreneurship. The first condition, 

altruism, contained the indicators ‘empathy’, ‘climate change awareness’ and ‘enhancement of 

biodiversity’, which can be reinterpreted as approximation indicators of social goals, adaptation 

goals and environmental goals respectively. The values derived for the second condition, 

 
 

‘financial motives’, can serve as an indicator for economic goals. While the indicators 

developed to assess the prevalence of conditions for entrepreneurial success might not be a 

perfect measure of different types of entrepreneurial goals, they are useful to obtain a first idea 

which types of entrepreneurs were attracted to the EbA projects included in this study (Fig. 

6.1).  

 

 

Fig. 6.1. Different goals pursued in EbA cases analysed in this thesis. Note that Wallasea is not included 

since this case was not analysed in Chapter 3 because it did not fit the selection criterion ‘inclusion of a 

business model as part of the project’ (see Appendix A). 

 

Figure 6.1 shows that no type of entrepreneur was prevailing in our EbA cases. In 15 out of 18 

cases, entrepreneurship included all four types of goals, albeit to a different extent. Climate 

change adaptation was an important goal in almost all cases. This might seem obvious, but 

especially the early EbA literature indicates that many projects that qualify as EbA originally 

started out for other reasons, for example to fulfil the EU habitat directive (Doswald and Osti, 

2011; Naumann et al., 2011). Figure 6.1 shows that most of the projects in our case studies were 

intentionally designed or changed to manage the impacts of climate change, to reduce 

vulnerability or to enhance adaptive capacity (Dupuis and Biesbroek, 2013).  
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more visitors to an area. Educational values can be marketed if they are met with a willingness 

to pay for educational experiences.  
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to the provision of ecosystem services with dominantly public good characteristics, in particular 

regulating services for climate change adaptation. According to the finding in this thesis, the 

profit motive generally attributed to private sector entrepreneurs does not necessarily dominate 

their interests, nor does it necessarily prevent an interest in the maintenance of public good-
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‘financial motives’, can serve as an indicator for economic goals. While the indicators 

developed to assess the prevalence of conditions for entrepreneurial success might not be a 

perfect measure of different types of entrepreneurial goals, they are useful to obtain a first idea 

which types of entrepreneurs were attracted to the EbA projects included in this study (Fig. 
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To obtain a more detailed overview of the types of entrepreneurship in EbA, I compared the 

goals pursued (Figure 6.1) with the ecosystem services addressed in each case (Table 1.3), 

yielding the following observations.  

Economic entrepreneurship: First, one cluster of entrepreneurs was identified that used 

regulating services to improve the production of provisioning services and as such generate 

income. These include the Inlandshore Wieringermeer, Landbouw op Peil and the Water 

holding where investments in water regulation and soil formation measures stimulated the 

development of agricultural and aquacultural products. A distinct, but related, cluster of 

entrepreneurs used the development of regulating services as the core of new business models 

(i.e., CAFCA and Working with Nature) or to provide consultancy services (i.e., Nienhuis 

Architects). This cluster comes closest to economic entrepreneurship, where entrepreneurs are 

mostly driven by personal financial gain (Parrish, 2010; Tilley and Young, 2009). However, 

Figure 6.1 also shows that in none of these cases, economic goals were the sole ones, but that 

social, biodiversity and adaptation goals were also pursued to various degrees. Therefore, the 

Abbotts Hall also falls into this cluster. Here, the income derived from the agricultural products 

did not directly flow to the conservation activities of the responsible Wildlife Trust, but the 

farm activities were aimed to stimulate biodiversity.  

Social entrepreneurship: A second cluster of cases comes closest to social entrepreneurship in 

terms of pursuing social and economic goals by creating new ventures or managing existing 

organizations in an innovative manner (Zahra et al., 2009). This type has been found in three 

cases – Building with Nature, Blue Green Dream and Blue Green Global –, where regulating 

services were used to both provide economic means and pursue social goals.   

Environmental entrepreneurship: A third cluster of cases comes closes to the definition of 

environmental entrepreneurship, focusing on preservation of natural capital, including the 

conservation of mineral resources, biodiversity and water (Keijzers, 2002). Three cases – 

Butterfly Beef, Pastures New and Trent and Tame Futurescapes – fall into this category. Here, 

nature conservation and restoration are at the core, and efforts to improve the livelihoods of 

farmers or provide recreation are used as a means to pursue the environmental goals. 

Sustainable entrepreneurship: A final cluster of cases can be categorised as sustainable 

entrepreneurship, comprising four cases – Roof Doctors, Bureau Stroming, Green Climate Belt 

and Green City. For these entrepreneurs, contributing to biodiversity, social wellbeing and 

 
 

adaptation were primary purposes of their enterprises, and market-based income was valued as 

a means of achieving these goals (Parrish, 2010). For example, the business model of the Roof 

Doctors was a combination of consultancy services, design and maintenance of green and blue 

roofs, thus developing provisioning services (e.g., agricultural products from rooftop farms), 

regulating services (e.g., local climate regulation through vegetation roofs), supporting services 

(e.g., strengthening biodiversity by providing host and food plants for butterflies) and cultural 

services (e.g., aesthetic values provided by vegetation roofs).  

In conclusion, the finding that different types of entrepreneurs are attracted to EbA projects 

confirms the assumption proposed in Chapter 1. This implies that the goals and activities of 

entrepreneurs in EbA differ. While some entrepreneurs will be more oriented towards reaching 

social goals related to EbA (Naumann et al., 2013), others will be more interested in 

environmental aspects, the financial gains or the economic sustainability of a project. Policy 

makers and people involved in planning of EbA should be aware of these potentially varying 

goals of entrepreneurs, which can enhance the value of a project but can also lead to tensions, 

as shown in Chapter 4.     

 

6.4 Reflections on the study’s methodology 
Case study research as the main research design frame applied in this thesis allowed me to 

address the four research questions and achieve the overall research objective. The variable-

oriented strategy deployed in the comparative case studies (i.e., four cases in Chapter 2 and 18 

cases in Chapter 3) allowed for a certain degree of conceptual generalizability, whereas the in-

depth single case study (Chapter 4) added a contextual and longitudinal aspect to this thesis. As 

such, both case study approaches complemented each other. Combining qualitative and 

quantitative methods for data collection and analysis allowed to achieve the following four 

broad rationales for mixed method studies as identified by Greene et al. (1989). First, 

triangulation, i.e., seeking convergence and corroboration of results from different methods 

studying the same phenomenon, thereby increasing the validity of the findings (Yin, 2003). 

Second, complementarity, meaning to combine methods and thereby compensating the inherent 

weaknesses of one method by the strengths of others. For example, in Chapter 3 qualitative data 

were collected from project documents, participant observation during project meetings and 

field visits. These were complemented with a QCA, thus deriving numerical values for the 
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qualitative data. The challenges encountered during the transformation of the qualitative data 

into numerical values formed the rationale for Chapter 5. Third, development, i.e., using the 

results from one method to inform the deployment of another method. This was most visible in 

Chapter 4, where I used the conditions identified in Chapter 3 as a basis for studying the 

dynamic development of an EbA project. Finally, expansion, meaning the use of different 

methods for different conceptual components of the research. This is reflected in the overall 

approach of addressing the three different conceptual perspectives, i.e., actors (Chapters 2 and 

4), conditions (Chapters 3 and 4) and interactions between the actors and conditions (Chapter 

4).  

At the same time there are also limitations to this study’s methodological choices. While the 

individual chapters address limitations related to the methods used in each specific study, the 

following three limitations apply to the overall methodological design. The first limitation 

refers to the generalizability of the findings and results from the case selection process. First, 

probability sampling has a higher ability to generalize results compared to non-probability 

sampling (Ritchie et al., 2003). However, the QCA approach taken in this study required 

relatively time-consuming data collection and analysis, which for practical reasons limited the 

number of cases that could possibly be included. The numbers required for statistically 

grounded generalizability could therefore never be achieved. Instead, the purposive sampling 

strategy deployed in this thesis led to the selection of 19 EbA cases in the Netherlands and the 

UK. The focus on these two countries was based on several characteristics that make them 

likely forerunners in EbA entrepreneurship and therefore fertile sampling grounds: Both are (1) 

high-income developed countries  with (2) significant adaptation challenges, (3) are considered 

forerunners in adaptation efforts and (4) have a reputation for their enterprise-friendly culture.  

For the purpose of the research – to identify determinants of entrepreneurial success – these 

were background variables. The combination of a need for adaptation, a generally 

entrepreneurial culture and advanced adaptation policies led me to expect that I would find a 

sufficient number of entrepreneurial approaches to EbA in both countries. This expectation was 

indeed confirmed. At the same time, the difference in the policy and regulatory framework as 

well as the financial regimes led us to expect variation in these two factors, which are among 

the independent variables included in the model. In contrast, we had no a priori assumptions 

about cross-country differences regarding the prevalence of financial vs. altruistic motivations, 

 
 

the other two independent variables. However, it should be noted that the unit of analysis was 

not the country but the case of EbA entrepreneurship. In this study, we were not interested in a 

cross-country comparison but in the exploration of causal factors of success of EbA 

entrepreneurs. 

We would expect that the inclusion of cases from other countries, e.g. Eastern and Southern 

European countries, and developing countries, with very different policies, regulations and 

financial markets and an often more risky business environment, might affect the outcome of 

the analysis (Khattri et al., 2010). This implies that the conditions for success identified in 

Chapter 3 might not to the same degree explain success in such other contexts. This might in 

turn imply that different strategies might be required, as identified in Chapter 2. Additional 

research into these factors in other countries would provide more information about whether 

the findings presented here are applicable to other social and geographical contexts.  

The second limitation is also related to the selection of cases from the Netherlands and the UK. 

The development of new procedural instruments for climate adaptation in the UK compared to 

the embedding within existing decision structures in the Netherlands (Biesbroek, 2014) might 

imply that policies and regulations as an explanatory factor for successful opportunity 

exploitation in EbA might be applicable to a different extent in the context of the UK and in the 

Netherlands. Also, the difference in division of responsibilities to manage flood risks (Wiering 

et al., 2015) might show differences in strategies deployed by public and private actors between 

the two countries (Chapter 2). Further, policies and regulations regarding flood risks might be 

of greater importance in the Netherlands because of the sole responsibility of the state in this 

field, whereas profit motivations might play a more important role in the UK where insurance 

companies share more responsibility. The division of responsibilities among different actors in 

the UK may also influence the types of capital that are available. While the aim of this research 

was not to compare entrepreneurial opportunity development in the UK and the Netherlands 

but rather distil lessons about entrepreneurship in EbA, a closer look to the institutional settings 

in the two countries would enable to draw recommendations that would better fit the specific 

institutional environments. 

The third limitation relates to the use of QCA. Several studies criticize QCA as an approach. 

Lucas and Szatrowski (2014), for example, question QCA’s epistemological claims, while 

Paine (2016) criticizes the sharp distinction between statistical and set-theoretical methods 
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number of cases that could possibly be included. The numbers required for statistically 

grounded generalizability could therefore never be achieved. Instead, the purposive sampling 

strategy deployed in this thesis led to the selection of 19 EbA cases in the Netherlands and the 

UK. The focus on these two countries was based on several characteristics that make them 

likely forerunners in EbA entrepreneurship and therefore fertile sampling grounds: Both are (1) 

high-income developed countries  with (2) significant adaptation challenges, (3) are considered 

forerunners in adaptation efforts and (4) have a reputation for their enterprise-friendly culture.  

For the purpose of the research – to identify determinants of entrepreneurial success – these 

were background variables. The combination of a need for adaptation, a generally 

entrepreneurial culture and advanced adaptation policies led me to expect that I would find a 

sufficient number of entrepreneurial approaches to EbA in both countries. This expectation was 

indeed confirmed. At the same time, the difference in the policy and regulatory framework as 

well as the financial regimes led us to expect variation in these two factors, which are among 

the independent variables included in the model. In contrast, we had no a priori assumptions 

about cross-country differences regarding the prevalence of financial vs. altruistic motivations, 
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cross-country comparison but in the exploration of causal factors of success of EbA 
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Chapter 3 might not to the same degree explain success in such other contexts. This might in 
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imply that policies and regulations as an explanatory factor for successful opportunity 
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the two countries (Chapter 2). Further, policies and regulations regarding flood risks might be 

of greater importance in the Netherlands because of the sole responsibility of the state in this 

field, whereas profit motivations might play a more important role in the UK where insurance 

companies share more responsibility. The division of responsibilities among different actors in 

the UK may also influence the types of capital that are available. While the aim of this research 

was not to compare entrepreneurial opportunity development in the UK and the Netherlands 

but rather distil lessons about entrepreneurship in EbA, a closer look to the institutional settings 

in the two countries would enable to draw recommendations that would better fit the specific 

institutional environments. 

The third limitation relates to the use of QCA. Several studies criticize QCA as an approach. 

Lucas and Szatrowski (2014), for example, question QCA’s epistemological claims, while 
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often made by QCA scholars. These studies, however, have received their fair share of criticism 

themselves (see Fiss et al., 2014; Ragin, 2014; Thiem et al., 2016a). While I have taken note of 

these discussions, here I want to address a specific limitation experienced in this thesis, namely 

the condition-case ratio. Although there are no strict rules, generally, this ratio is set at one 

condition per 3-5 cases (Marx, 2010). Resultantly, some conditions that seemed (very) 

important according to the entrepreneurship literature needed to be excluded. This literature 

indicates that other actor attributes and contextual components might also be important, for 

example, prior knowledge of customer demands, managerial capability and stakeholder support 

(Choi and Shepherd, 2004; Fuentes Fuentes et al., 2010). Social capital is specifically relevant 

in this respect (Davidsson and Honig, 2003; De Carolis and Saparito, 2006; Fuentes Fuentes et 

al., 2010). Indeed, Chapter 4 shows that other conditions, such as prior career experience and 

social network, are important. Therefore, new studies can include these and other conditions, 

but this also implies that a larger number of cases should be included.  

 

6.5 Scientific contribution 
This thesis provides the following scientific contributions. First, it increases the conceptual 

understanding of entrepreneurship in adaptation. While several studies address the provision of 

or responsibilities for adaptation by private actors (e.g., Klein et al., 2017; Mees et al., 2012; 

Runhaar et al., 2016; Tompkins and Eakin, 2012), this research differentiates itself by explicitly 

using insights from the entrepreneurship and business and management literature. Chapter 1 

introduces economic, environmental, social and sustainable entrepreneurship which is reflected 

upon in Section 6.3.3. Chapter 2, 3 and 4 draw on the entrepreneurship literature to construct a 

conceptual stage model of the opportunity development process based on the strategies of 

entrepreneurs and conditions for success, which is linked in Chapter 6 to the literature on the 

barriers to adaptation. By establishing entrepreneurship as the central element, this thesis 

provides an additional perspective to the governance of adaptation literature.  

Second, Chapter 3 and 5 provide insights in a method for systematic comparison of a medium 

number of cases (i.e., Qualitative Comparative Analysis). Thus far, QCA received little 

attention in adaptation research. QCA has already been applied several times in business and 

management studies (see for recent examples on social entrepreneurship Mastrangelo et al. 

(2017) and Rey-Martí et al. (2016) and on environmental entrepreneurship Scarpellini et al. 

 
 

(2017)). Also in environmental sciences more generally QCA has gained a foothold (see for 

recent examples in water governance Jager (2016) and Knieper and Pahl-Wostl (2016)). 

However, the application of QCA is much less common in adaptation research. One plausible 

explanation is that adaptation research itself is a relatively new field. However, applying QCA 

to study adaptation efforts is worthy of further exploration. Chapter 3 showed that by 

conducting QCA, more general observations can be made about conditions for success. This 

makes QCA in principle well-suited to answer questions such as ‘what are the conditions that 

are necessary or sufficient in explaining why adaptation is or is not successful’? (Swart et al., 

2014a: p. 6). Further, Chapter 3 showed that QCA can help to inductively build a conceptual 

causal model, while Chapter 5 provided lessons about transforming qualitative into quantitative 

data for QCA. Both elements can support fundamental inquiry and concept development around 

adaptation (Ford et al., 2010; Rudel, 2008).  

Finally, Chapter 5 makes a methodological contribution to the QCA literature and the more 

general literature on mixed methods. By constructing an overview of how existing studies use 

qualitative data for QCA and deriving good practices from these studies, a guidance has been 

provided for future QCA and mixed methods researchers dealing with this issue. The positive 

response during a QCA expert workshop and on a working paper dealing with the same topic 

confirmed the importance of this contribution.  

 

6.6 Recommendations for future research 
This thesis explored the development of opportunities by public and private entrepreneurs in 

19 ecosystem-based adaptation projects. The multidisciplinary research contributes to the 

knowledge base about entrepreneurship in the governance of adaptation literature. Together, 

the results from Chapter 2, 3 and 4 provide insights that can be used for a conceptual model of 

opportunity development in EbA. For the first stage (i.e., opportunity creation), strategies 

deployed by entrepreneurs were analysed. Also, the conditions needed for a successful 

subsequent stage (i.e., opportunity exploitation) were identified. Additionally, the dynamic 

development of these and other conditions through time were analysed. To further advance the 

knowledge about entrepreneurship in adaptation, the conceptual model can be elaborated by 

including the following four components. First, the number of conditions for successful 

entrepreneurship can be expanded. Chapter 3 addresses four conditions influencing 
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response during a QCA expert workshop and on a working paper dealing with the same topic 

confirmed the importance of this contribution.  

 

6.6 Recommendations for future research 
This thesis explored the development of opportunities by public and private entrepreneurs in 

19 ecosystem-based adaptation projects. The multidisciplinary research contributes to the 

knowledge base about entrepreneurship in the governance of adaptation literature. Together, 

the results from Chapter 2, 3 and 4 provide insights that can be used for a conceptual model of 

opportunity development in EbA. For the first stage (i.e., opportunity creation), strategies 

deployed by entrepreneurs were analysed. Also, the conditions needed for a successful 

subsequent stage (i.e., opportunity exploitation) were identified. Additionally, the dynamic 

development of these and other conditions through time were analysed. To further advance the 

knowledge about entrepreneurship in adaptation, the conceptual model can be elaborated by 

including the following four components. First, the number of conditions for successful 

entrepreneurship can be expanded. Chapter 3 addresses four conditions influencing 
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entrepreneurial success, while Chapter 4 includes two additional ones. However, the 

entrepreneurship literature suggests several other conditions that can be of influence, such as 

education (an actor attribute) and the socio-cultural environment (a contextual component). 

While the iterative process of selecting four conditions in Chapter 3 and six conditions in 

Chapter 4 was based on the required case-condition ratio (Marx, 2010) and expert judgment on 

the relevance for EbA, future research could include more conditions to develop the conceptual 

causal model. This would, however, require a larger number of cases.  

Second, the strategies for opportunity creation identified in Chapter 2 partially overlap with the 

strategies of entrepreneurs to exploit opportunities as observed in Chapter 4. Therefore, the 

conceptual model can be expanded by also looking at the strategies of entrepreneurs in 

opportunity exploitation, and as such elaborate the sequential perspective on strategies 

deployed introduced in Chapter 2. A third suggestion is to include an additional perspective in 

the model by including the discovery view on the emergence of opportunities. As Chapter 2 

explains, a discussion in the entrepreneurship literature is ongoing about whether opportunities 

are discovered, created or both (Alvarez and Barney, 2007; Miller, 2007). In this thesis, the 

creation view is followed, but the conceptual model can be build further by including the 

discovery of opportunities in EbA. Thereby, issues such as whether discovery indeed takes 

place, which strategies are used for discovery, and similarities and differences between 

strategies for opportunity discovery and creation can be addressed. Also, research can be done 

as to which of the two views is more appropriate for analysing entrepreneurship in EbA. Finally, 

the conceptual model can be refined by critically analysing the stages of opportunity 

development. By assuming that opportunity creation precedes exploitation (McMullen and 

Shepherd, 2006), a stage model of opportunity development was used as a heuristic device in 

this thesis. The rationale behind this was that for opportunities to be exploited, they first need 

to be successfully created, whereas in this thesis also examples of unsuccessful exploitation 

were considered in Chapter 3. Dividing the opportunity development process in these two stages 

has helped to reconstruct the process in more detail. However, other scholars have argued that 

rather than directional, sequential and ordered, the entrepreneurial innovation process is an 

iterative process of shaping, elaborating and refining ideas (Dimov, 2007). While the latter view 

has been adopted within the opportunity creation (Chapter 2) and exploitation process (Chapter 

3 and 4), future research should explore this dynamic perspective across the different phases. 

 
 

Opportunity exploitation can follow creation, but new opportunities can be created again 

following new ideas from exploitation, etc. Also, strategies used to create opportunities can also 

be used for opportunity exploitation. This view provides a more dynamic component to the 

conceptual model.  

Future research should also explain in more detail the role of ‘ecosystem creation’ in adaptation. 

While there is still no agreed definition of EbA (Milman and Jagannathan, 2017), the EbA 

literature often refers to management, conservation and restoration of ecosystems to implement 

EbA (e.g., Grantham et al., 2011; Hills et al., 2013; Jones et al., 2012; Munang et al., 2013b; 

Pramova et al., 2012; Roberts et al., 2012; Saleem Khan et al., 2012). Conservation is 

understood here as the protection or maintenance of existing and well-functioning ecosystems 

with natural levels of biodiversity, whereas restoration refers to the recovery of degraded, 

impoverished ecosystems (CBD, 2009). A distinction can thus be made between EbA strategies 

that conserve or manage ecosystems and those that promote restoration of degraded or 

completely transformed systems (Jones et al., 2012). An additional type of ecosystem 

intervention has been identified in this thesis. Besides conserving well-functioning or restoring 

degraded ecosystems also new ecosystems are constructed to enhance adaptation. The core of 

this intervention type is the integration of ecosystem services in the design of land and water 

systems, thus replacing or complementing ‘hard’ infrastructure. This type of intervention is 

referred to as ‘ecosystem creation’: the design and construction of new ecosystems to optimize 

ecosystem services for climate change adaptation. This type of EbA has only recently been 

distinguished in the literature. Brink et al. (2016) differentiate between actions that benefit 

adaptation through maintenance, preservation, restoration or creation of ecological structures, 

while Zolch et al. (2018) categorize EbA measures based on conservation, restoration, 

sustainable management and creation of ecosystems, the latter including measures for urban 

greening. ‘Creation’ is also discussed in the literature on nature-based solutions. Eggermont et 

al. (2015) state that the type of NBS that they denote as design and management of new 

ecosystems (including the creation of new ecosystems such as green walls to mitigate heat 

island effects) is ‘often exemplified by the European Commission for turning natural capital 

into a source for green growth and sustainable development’ (p. 245). Based on this description 

and the findings from this thesis that entrepreneurs contribute to the maintenance and 

enhancement of both public and private goods through development of novel business models 
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has helped to reconstruct the process in more detail. However, other scholars have argued that 

rather than directional, sequential and ordered, the entrepreneurial innovation process is an 

iterative process of shaping, elaborating and refining ideas (Dimov, 2007). While the latter view 

has been adopted within the opportunity creation (Chapter 2) and exploitation process (Chapter 

3 and 4), future research should explore this dynamic perspective across the different phases. 
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understood here as the protection or maintenance of existing and well-functioning ecosystems 

with natural levels of biodiversity, whereas restoration refers to the recovery of degraded, 

impoverished ecosystems (CBD, 2009). A distinction can thus be made between EbA strategies 

that conserve or manage ecosystems and those that promote restoration of degraded or 

completely transformed systems (Jones et al., 2012). An additional type of ecosystem 

intervention has been identified in this thesis. Besides conserving well-functioning or restoring 

degraded ecosystems also new ecosystems are constructed to enhance adaptation. The core of 

this intervention type is the integration of ecosystem services in the design of land and water 

systems, thus replacing or complementing ‘hard’ infrastructure. This type of intervention is 

referred to as ‘ecosystem creation’: the design and construction of new ecosystems to optimize 

ecosystem services for climate change adaptation. This type of EbA has only recently been 

distinguished in the literature. Brink et al. (2016) differentiate between actions that benefit 

adaptation through maintenance, preservation, restoration or creation of ecological structures, 

while Zolch et al. (2018) categorize EbA measures based on conservation, restoration, 

sustainable management and creation of ecosystems, the latter including measures for urban 

greening. ‘Creation’ is also discussed in the literature on nature-based solutions. Eggermont et 

al. (2015) state that the type of NBS that they denote as design and management of new 

ecosystems (including the creation of new ecosystems such as green walls to mitigate heat 

island effects) is ‘often exemplified by the European Commission for turning natural capital 

into a source for green growth and sustainable development’ (p. 245). Based on this description 

and the findings from this thesis that entrepreneurs contribute to the maintenance and 

enhancement of both public and private goods through development of novel business models 
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were considered in Chapter 3. Dividing the opportunity development process in these two stages 
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iterative process of shaping, elaborating and refining ideas (Dimov, 2007). While the latter view 

has been adopted within the opportunity creation (Chapter 2) and exploitation process (Chapter 

3 and 4), future research should explore this dynamic perspective across the different phases. 
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has helped to reconstruct the process in more detail. However, other scholars have argued that 

rather than directional, sequential and ordered, the entrepreneurial innovation process is an 

iterative process of shaping, elaborating and refining ideas (Dimov, 2007). While the latter view 

has been adopted within the opportunity creation (Chapter 2) and exploitation process (Chapter 

3 and 4), future research should explore this dynamic perspective across the different phases. 
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following new ideas from exploitation, etc. Also, strategies used to create opportunities can also 
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conceptual model.  
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with natural levels of biodiversity, whereas restoration refers to the recovery of degraded, 

impoverished ecosystems (CBD, 2009). A distinction can thus be made between EbA strategies 

that conserve or manage ecosystems and those that promote restoration of degraded or 

completely transformed systems (Jones et al., 2012). An additional type of ecosystem 

intervention has been identified in this thesis. Besides conserving well-functioning or restoring 

degraded ecosystems also new ecosystems are constructed to enhance adaptation. The core of 

this intervention type is the integration of ecosystem services in the design of land and water 

systems, thus replacing or complementing ‘hard’ infrastructure. This type of intervention is 

referred to as ‘ecosystem creation’: the design and construction of new ecosystems to optimize 

ecosystem services for climate change adaptation. This type of EbA has only recently been 

distinguished in the literature. Brink et al. (2016) differentiate between actions that benefit 

adaptation through maintenance, preservation, restoration or creation of ecological structures, 

while Zolch et al. (2018) categorize EbA measures based on conservation, restoration, 

sustainable management and creation of ecosystems, the latter including measures for urban 

greening. ‘Creation’ is also discussed in the literature on nature-based solutions. Eggermont et 

al. (2015) state that the type of NBS that they denote as design and management of new 

ecosystems (including the creation of new ecosystems such as green walls to mitigate heat 

island effects) is ‘often exemplified by the European Commission for turning natural capital 

into a source for green growth and sustainable development’ (p. 245). Based on this description 

and the findings from this thesis that entrepreneurs contribute to the maintenance and 

enhancement of both public and private goods through development of novel business models 
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and introducing innovative ways to finance EbA, one would assume that entrepreneurs are 

relatively more often involved in creation cases than in any of the other types. From the 19 

cases analysed in this thesis, nine can be categorized as creation case. Given that creation hass 

only relatively recently been identified as an ‘EbA-type’, this finding supports  the assumption. 

Therefore, future research could look specifically into the development of new ecosystem 

services, markets for these services and actor constellations involved in ecosystem creation, 

possibly in combination with other ecosystem interventions. This is especially relevant in the 

light of uncertainties about the range of potential future climatic conditions under which a 

particular EbA is effective. Restoration, for example, cannot be a business-as-usual intervention 

under climate change (Jones et al., 2012). 

 

The necessary responses to maintain essential ecosystem services in the face of climate change 

can potentially strain the public capacity for adaptation, necessitating more involvement of the 

private sector and civil society (Klein et al., 2017). This thesis has contributed to the knowledge 

on the involvement of private, public and civil society entrepreneurs in ecosystem-based 

adaptation. While entrepreneurs are certainly not the sole actors needed for adaptation, given 

the looming climate change and biodiversity challenges, the inclusion of entrepreneurs in 

adaptation may be worthy of further exploration in adaptation science and practice.   
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Appendix A. Purposive sample design 
 
This appendix covers the steps taken to design and implement a purposive sampling strategy 

for this thesis, based on Ritchie et al. (2003). The steps are (1) identifying the study population, 

(2) choosing selection criteria, (3) prioritizing the selection criteria, (4) designing a sample 

matrix and assigning quotas, and (5) implementing the sample design (Figure A1). 

 
 
  

Figure A1. Diagram of the purposive sampling strategy 
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1. Identifying the population for study 

The overall research objective for this thesis was to increase the understanding of how 

entrepreneurs develop opportunities in ecosystem-based adaptation practice. Accordingly, the 

study population was identified as ‘entrepreneurs involved in ecosystem-based adaptation 

projects and programmes in Europe’. 

 

2. The choice of purposive selection criteria  

A database of 153 European EbA and ecosystem-based mitigation cases (Naumann et al., 2011) 

formed the starting point for the selection of cases. The following criteria, based on 

characteristics outlined in the database, were considered for purposive selection: 

 

Type 

Projects or programmes should involve land use change or ‘real action on the ground’. 

Initiatives focussing solely on education, awareness raising, capacity building, etc. were 

excluded.  

 

Phase 

Projects or programmes are ongoing or implemented/completed. Entrepreneurial strategies and 

development of opportunities can only be analysed during or after an initiative. For this reason, 

‘proposed’ and ‘planned’ projects were excluded.  

 

Geographical scale 

Projects or programmes take place at the local or regional level. Studying cases at these levels 

permitted greater case intimacy and, as a result, generated more in-depth knowledge about the 

entrepreneurial process.  

 

Funding 

Projects or programmes are financed privately, publicly or through public-private partnerships 

(PPPs). This variety in funding sources ensured diversity in the sample and increased the 

likelihood that entrepreneurs from both the public and private sector are identified.  
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Business model 

There was the possibility of including a business model as part of the project or programme 

(e.g. farmers are involved, ecotourism is part of the project, there is a search for alternative 

livelihoods), which increased the likelihood of entrepreneurs being involved.  

 

Entrepreneurial opportunities 

Ideas are developed and actions are undertaken that enable the creation of (new) ecosystem 

services, markets for these services and/ or actor constellations.  

 

3. Prioritizing the selection criteria 

The six identified purposive selection criteria were divided into primary and secondary criteria. 

In practice, this meant that potential cases were initially selected on the basis of the primary 

criteria. This selection was subsequently screened and assessed using the secondary criteria 

(Table A1).  
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A sample matrix (Table A2) was constructed, based on the primary selection criteria. This 

served two principal aims: to ensure that all relevant groups were covered and to ensure a degree 

of diversity. The secondary criteria increased the likelihood that entrepreneurs were present and 

were considered in a subsequent selection stage. Each cell in the table represents an EbA project 

or programme with specific characteristics. A number of sample units to be selected (quota) 

was assigned to each cell. The aim was to select 12–24 cases, based on the case analysis 

methods selected for this thesis and an estimation of the available time for data selection and 

analysis. The matrix was used to ensure that the final selection of cases matched the sample 
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design. For example, the range 1–2 in the upper left cell means that from one to two local, 

ongoing EbA projects or programmes had to be found that were privately funded. 
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5. Implementing the sample design 

Selecting entrepreneurs active in EbA proved to be the most challenging part of the purposive 

sampling methodology. Applying the primary and secondary selection criteria already 

increased the likelihood that entrepreneurs were present in a certain project or programme. Key 

people involved in the project or programme were then contacted by email or phone and asked 

whether any entrepreneurs were involved. When any relevant actors involved in a case met the 

selection criteria and agreed to participate, a note was made of which quotas they filled. Each 

time someone was recruited, the sample was reviewed against the quota requirements in the 

sample matrix to identify the remaining gaps. Of the initial database of 153 cases, nine cases 

met the selection criteria. The search was therefore extended to the following additional 

databases that were accessed in February and March 2014: 

http://www.grabs-eu.org/casestudies.php 

http://www.klimaatbuffers.nl/english-homepage-2 

http://www.innoverenmetwater.nl/ 

http://unfccc.int/adaptation/workstreams/nairobi_work_programme/items/6547.php 

  

Also, cases were selected from the Climate-KIC network in which I was involved as well as via 

other professional contacts. At this stage, additional cases from the UK and the Netherlands 

were sourced, for the reasons outlined in section 1.4.2 of this thesis. Table A3 presents the 

results of the purposive sampling strategy.  
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Appendix B. Description of the calibration procedure 

Application of fsQCA required a conversion of the qualitative data to fuzzy-set membership 

values. We developed a specific comparative research design following the stepwise approach 

proposed by Basurto and Speer (2012) for structuring the calibration of qualitative data as fuzzy 

sets. First, we identified a preliminary list of indicators for the conditions and outcome based 

on entrepreneurship and adaptation literature. We started with a review of 15 papers published 

between 2001 and 2014 on entrepreneurial opportunity exploitation (e.g. Companys and 

McMullen, 2007; Fuentes Fuentes et al., 2010; Nieto and González-Álvarez, 2014; Shane, 

2003), which we obtained through a Scopus search and snowballing. The review resulted in a 

longlist of 18 conditions influencing opportunity exploitation. We subsequently discussed the 

relevance of each condition for EbA, resulting in the exclusion of ten conditions, e.g. age of the 

entrepreneur and the amount of taxes. The third step consisted of a review of 17 peer-reviewed 

papers (e.g. Jones et al., 2012; Munang et al., 2013b; Vignola et al., 2009) and 27 other 

documents on EbA (e.g. Colls et al., 2009; Doswald and Osti, 2011; Naumann et al., 2011; 

SBSTA, 2013; WB, 2009) published between 2008 and 2014. These documents were fully read 

and relevant components were assigned to one of the eight conditions. Two conditions that were 

largely unaddressed in EbA literature were then excluded. An iterative process of refining the 

conditions and indicators took subsequently place during the interview coding phase, leading 

to a final list used as a guidance for coding the qualitative data. Although entrepreneurship and 

adaptation literature pointed at specific conditions and indicators to be included, how to 

measure their intensity and which thresholds to use was more difficult to obtain from this 

literature. Therefore, and due to the exploratory nature of our study, we chose to code the 

interviews using a seven scale classification, based on the level of detail in the data. The seven 

coding values correspond with a specific fuzzy-set value (Table B1). Based on the distinction 

between ‘little prominence’ and ‘somewhat prominent’ we decided to put the threshold between 

cases in and out of the set between coding value four and five, indicated by fuzzy-set values 

0.55 and 0.33, respectively.   
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Since little information exists on measurement and operationalization of entrepreneurial 

opportunity exploitation, we based the coding and related fuzzy-set values of the outcome 

partially on literature and complemented this with descriptions by interviewees and case 

knowledge. The following factors from literature were used to indicate the extent of opportunity 

exploitation: 

• Implementation of sustainable business model. This relates to the economic 

sustainability of the case, which is determined by, for example, whether payments of 

customers received from value delivered is converted into profit and whether the case 

is dependent on subsidies and funds (Teece, 2010).     

• Involvement and activities undertaken related to the introduction of the EbA-related 

products or services. Since an essential component of opportunity exploitation is the 

gathering and (re)combination of resources, whether or not these activities are (still) 

undertaken is used as a measurement of the extent of opportunity exploitation. 

• Whether or not EbA-related products or services are operated at full-scale, meaning that 

they are beyond the market testing phase (Choi and Shepherd, 2004). Pilot projects or 

experiments are an important step in developing EbA (van Slobbe et al., 2013). 

However, full exploitation means products or services are beyond the experimental 

phase, and this is used as a measurement of the extent of opportunity exploitation.      

 

Based on the level of detail in our data, we distinguished four degrees of opportunity 

exploitation with related fuzzy-set values: successful opportunity exploitation when all three 

factors were present (1), somewhat successful opportunity exploitation when two out of three 
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Coding 
value

Description Fuzzy value The element is ...

1 Very prominent; spontaneously mentioned 1 Fully in 
2 Very prominent; in response to a question 0.83 Mostly in
3 Somewhat prominent; spontaneously mentioned 0.67 More in than out
4 Somewhat prominent; in response to a question 0.55 Just in 
5 Little prominence; spontaneously mentioned 0.33 More out than in
6 Little prominence; in response to a question 0.17 Mostly out
0 Absent 0 Fully out

 
 

Table B2. Example of coding procedure and resultant fuzzy-set values for indicators and outcome of 

the Pastures New case   
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Coding 
value

Fuzzy-set 
value

Motivation

Opportunity 
exploitation
(Outcome)

NA 1 The Dorset Wildlife Trust advises farmers in Dorset about 
possibilities to apply for agro-environment schemes. While 
these consultancy services were initiated as part of a project, 
they now run independently and provide revenues for the 
Trust. Activities are ongoing and beyond the testing-phase.

Empathy – 
connectivity 
to place

5 0.33 Connectivity to place is not directly apparent from the 
interview. However, based on a field visit and informal 
conversations we concluded that although not very explicit, 
there is a special connection of the entrepreneurs to the case 
location.   

Empathy –  
solidarity with 
others

2 0.83 The prominent presence of solidarity was expressed in the 
interview through recurrent and extensive reference to the 
cooperation with and support for the farming community in 
the area. The prominence of this indicator was confirmed 
through communications on the website and in the project 
report.  

Climate 
change 
awareness and 
risk perception

2 0.83 Climate change adaptation plays a prominent role in the 
rationale behind the case and is elaborated upon after 
asking about it. Climate resilience is further referred to and 
explained in the project report.    

Enhancement 
of biodiversity 
and ecosystem 
services

1 1 Biodiversity enhancement is the main aim of the initiative. 
It is spontaneously mentioned and extensively referred to in 
the interview, as well as addressed on the website and in the 
project report. 

Profit 
maximization

0 0 The answers on a number of questions indicate that the 
interviewees do not aim to maximise the economic gains of 
the Wildlife Trust.  

Development 
of business 
models

5 0.33 Although the interviewees are trying to think about ways 
to make grassland restoration economically sustainable and 
mention this spontaneously, the motivation to implement 
business models is not prominently expressed in the 
interview. 

Availability 
of external 
capital

1 1 Availability of funding from charitable trusts and other 
sources are spontaneously mentioned at the start of the 
interview for making the initiative financially possible. 
These sources are also mentioned in the project report. 

Availability 
of internal 
capital

4 0.55 The Trust invested 20% of their own money into the 
initiative as it was contributing to their core aims. This 
answer was obtained during a supplementary interview.

Availability of 
revenues

2 0.83 The interviewees indicate that there is currently enough 
interest of farmers for their consultancy services to continue 
with the initiative and even expand it. 

Influence of 
international, 
national and 
local policies

1 1 The EU agricultural policy is very prominently referred to 
in the interview as it is the core subject of the consultancy 
services the Trust offers. The importance of this indicator is 
confirmed in the project report.

Influence of 
regulations

6 0.17 Influencing regulations are neither mentioned in the main 
nor in the supplementary interview. However, the project 
document briefly refers to a specific procurement rule, hence 
the value 6 for this indicator.   
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conversations we concluded that although not very explicit, 
there is a special connection of the entrepreneurs to the case 
location.   

Empathy –  
solidarity with 
others

2 0.83 The prominent presence of solidarity was expressed in the 
interview through recurrent and extensive reference to the 
cooperation with and support for the farming community in 
the area. The prominence of this indicator was confirmed 
through communications on the website and in the project 
report.  

Climate 
change 
awareness and 
risk perception

2 0.83 Climate change adaptation plays a prominent role in the 
rationale behind the case and is elaborated upon after 
asking about it. Climate resilience is further referred to and 
explained in the project report.    

Enhancement 
of biodiversity 
and ecosystem 
services

1 1 Biodiversity enhancement is the main aim of the initiative. 
It is spontaneously mentioned and extensively referred to in 
the interview, as well as addressed on the website and in the 
project report. 

Profit 
maximization

0 0 The answers on a number of questions indicate that the 
interviewees do not aim to maximise the economic gains of 
the Wildlife Trust.  

Development 
of business 
models

5 0.33 Although the interviewees are trying to think about ways 
to make grassland restoration economically sustainable and 
mention this spontaneously, the motivation to implement 
business models is not prominently expressed in the 
interview. 

Availability 
of external 
capital

1 1 Availability of funding from charitable trusts and other 
sources are spontaneously mentioned at the start of the 
interview for making the initiative financially possible. 
These sources are also mentioned in the project report. 

Availability 
of internal 
capital

4 0.55 The Trust invested 20% of their own money into the 
initiative as it was contributing to their core aims. This 
answer was obtained during a supplementary interview.

Availability of 
revenues

2 0.83 The interviewees indicate that there is currently enough 
interest of farmers for their consultancy services to continue 
with the initiative and even expand it. 

Influence of 
international, 
national and 
local policies

1 1 The EU agricultural policy is very prominently referred to 
in the interview as it is the core subject of the consultancy 
services the Trust offers. The importance of this indicator is 
confirmed in the project report.

Influence of 
regulations

6 0.17 Influencing regulations are neither mentioned in the main 
nor in the supplementary interview. However, the project 
document briefly refers to a specific procurement rule, hence 
the value 6 for this indicator.   
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Table B1. Coding values and corresponding fuzzy-set values 
 

 

 

 

 

 

 

 

 

Since little information exists on measurement and operationalization of entrepreneurial 

opportunity exploitation, we based the coding and related fuzzy-set values of the outcome 

partially on literature and complemented this with descriptions by interviewees and case 

knowledge. The following factors from literature were used to indicate the extent of opportunity 

exploitation: 

• Implementation of sustainable business model. This relates to the economic 

sustainability of the case, which is determined by, for example, whether payments of 

customers received from value delivered is converted into profit and whether the case 

is dependent on subsidies and funds (Teece, 2010).     

• Involvement and activities undertaken related to the introduction of the EbA-related 

products or services. Since an essential component of opportunity exploitation is the 

gathering and (re)combination of resources, whether or not these activities are (still) 

undertaken is used as a measurement of the extent of opportunity exploitation. 

• Whether or not EbA-related products or services are operated at full-scale, meaning that 

they are beyond the market testing phase (Choi and Shepherd, 2004). Pilot projects or 

experiments are an important step in developing EbA (van Slobbe et al., 2013). 

However, full exploitation means products or services are beyond the experimental 

phase, and this is used as a measurement of the extent of opportunity exploitation.      

 

Based on the level of detail in our data, we distinguished four degrees of opportunity 

exploitation with related fuzzy-set values: successful opportunity exploitation when all three 

factors were present (1), somewhat successful opportunity exploitation when two out of three 
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Coding 
value

Description Fuzzy value The element is ...

1 Very prominent; spontaneously mentioned 1 Fully in 
2 Very prominent; in response to a question 0.83 Mostly in
3 Somewhat prominent; spontaneously mentioned 0.67 More in than out
4 Somewhat prominent; in response to a question 0.55 Just in 
5 Little prominence; spontaneously mentioned 0.33 More out than in
6 Little prominence; in response to a question 0.17 Mostly out
0 Absent 0 Fully out

 
 

Table B2. Example of coding procedure and resultant fuzzy-set values for indicators and outcome of 

the Pastures New case   
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Coding 
value

Fuzzy-set 
value

Motivation

Opportunity 
exploitation
(Outcome)

NA 1 The Dorset Wildlife Trust advises farmers in Dorset about 
possibilities to apply for agro-environment schemes. While 
these consultancy services were initiated as part of a project, 
they now run independently and provide revenues for the 
Trust. Activities are ongoing and beyond the testing-phase.

Empathy – 
connectivity 
to place

5 0.33 Connectivity to place is not directly apparent from the 
interview. However, based on a field visit and informal 
conversations we concluded that although not very explicit, 
there is a special connection of the entrepreneurs to the case 
location.   

Empathy –  
solidarity with 
others

2 0.83 The prominent presence of solidarity was expressed in the 
interview through recurrent and extensive reference to the 
cooperation with and support for the farming community in 
the area. The prominence of this indicator was confirmed 
through communications on the website and in the project 
report.  

Climate 
change 
awareness and 
risk perception

2 0.83 Climate change adaptation plays a prominent role in the 
rationale behind the case and is elaborated upon after 
asking about it. Climate resilience is further referred to and 
explained in the project report.    

Enhancement 
of biodiversity 
and ecosystem 
services

1 1 Biodiversity enhancement is the main aim of the initiative. 
It is spontaneously mentioned and extensively referred to in 
the interview, as well as addressed on the website and in the 
project report. 

Profit 
maximization

0 0 The answers on a number of questions indicate that the 
interviewees do not aim to maximise the economic gains of 
the Wildlife Trust.  

Development 
of business 
models

5 0.33 Although the interviewees are trying to think about ways 
to make grassland restoration economically sustainable and 
mention this spontaneously, the motivation to implement 
business models is not prominently expressed in the 
interview. 

Availability 
of external 
capital

1 1 Availability of funding from charitable trusts and other 
sources are spontaneously mentioned at the start of the 
interview for making the initiative financially possible. 
These sources are also mentioned in the project report. 

Availability 
of internal 
capital

4 0.55 The Trust invested 20% of their own money into the 
initiative as it was contributing to their core aims. This 
answer was obtained during a supplementary interview.

Availability of 
revenues

2 0.83 The interviewees indicate that there is currently enough 
interest of farmers for their consultancy services to continue 
with the initiative and even expand it. 

Influence of 
international, 
national and 
local policies

1 1 The EU agricultural policy is very prominently referred to 
in the interview as it is the core subject of the consultancy 
services the Trust offers. The importance of this indicator is 
confirmed in the project report.

Influence of 
regulations

6 0.17 Influencing regulations are neither mentioned in the main 
nor in the supplementary interview. However, the project 
document briefly refers to a specific procurement rule, hence 
the value 6 for this indicator.   
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Coding 
value

Fuzzy-set 
value

Motivation

Opportunity 
exploitation
(Outcome)

NA 1 The Dorset Wildlife Trust advises farmers in Dorset about 
possibilities to apply for agro-environment schemes. While 
these consultancy services were initiated as part of a project, 
they now run independently and provide revenues for the 
Trust. Activities are ongoing and beyond the testing-phase.

Empathy – 
connectivity 
to place

5 0.33 Connectivity to place is not directly apparent from the 
interview. However, based on a field visit and informal 
conversations we concluded that although not very explicit, 
there is a special connection of the entrepreneurs to the case 
location.   

Empathy –  
solidarity with 
others

2 0.83 The prominent presence of solidarity was expressed in the 
interview through recurrent and extensive reference to the 
cooperation with and support for the farming community in 
the area. The prominence of this indicator was confirmed 
through communications on the website and in the project 
report.  

Climate 
change 
awareness and 
risk perception

2 0.83 Climate change adaptation plays a prominent role in the 
rationale behind the case and is elaborated upon after 
asking about it. Climate resilience is further referred to and 
explained in the project report.    

Enhancement 
of biodiversity 
and ecosystem 
services

1 1 Biodiversity enhancement is the main aim of the initiative. 
It is spontaneously mentioned and extensively referred to in 
the interview, as well as addressed on the website and in the 
project report. 

Profit 
maximization

0 0 The answers on a number of questions indicate that the 
interviewees do not aim to maximise the economic gains of 
the Wildlife Trust.  

Development 
of business 
models

5 0.33 Although the interviewees are trying to think about ways 
to make grassland restoration economically sustainable and 
mention this spontaneously, the motivation to implement 
business models is not prominently expressed in the 
interview. 

Availability 
of external 
capital

1 1 Availability of funding from charitable trusts and other 
sources are spontaneously mentioned at the start of the 
interview for making the initiative financially possible. 
These sources are also mentioned in the project report. 

Availability 
of internal 
capital

4 0.55 The Trust invested 20% of their own money into the 
initiative as it was contributing to their core aims. This 
answer was obtained during a supplementary interview.

Availability of 
revenues

2 0.83 The interviewees indicate that there is currently enough 
interest of farmers for their consultancy services to continue 
with the initiative and even expand it. 

Influence of 
international, 
national and 
local policies

1 1 The EU agricultural policy is very prominently referred to 
in the interview as it is the core subject of the consultancy 
services the Trust offers. The importance of this indicator is 
confirmed in the project report.

Influence of 
regulations

6 0.17 Influencing regulations are neither mentioned in the main 
nor in the supplementary interview. However, the project 
document briefly refers to a specific procurement rule, hence 
the value 6 for this indicator.   
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factors were present (irrespective which two; we thus attributed an equal weight to each factor) 

(0.67), under-exploitation of opportunities when one out of three factors was present (0.33) and 

unsuccessful opportunity exploitation when none of the factors was present (0). Table B2 gives 

an example of how we assigned fuzzy-set values to the outcome and to each indicator for a 

specific case, Pastures New.     

 

Data on the outcome, conditions and indicators were collected by means of semi-structured 

interviews, observations and literature (Table B3). Overall, we interviewed 28 entrepreneurs, 

some of whom were involved in more than one case. In the latter case we interviewed at least 

one other entrepreneur involved in the project. The same entrepreneurs were involved in two 

cases, which could potentially compromise the variance of the actor attributes. However, our 

interviews showed that the difference between the condition ‘financial motives’ in the two cases 

was considerable, and therefore we included both projects as separate cases. An interview 

guideline consisting of seven sections was created. We started with an introductory section, 

followed by five sections on respectively the outcome and the four conditions. The seventh 

section consisted of a table listing all indicators which’ importance interviewees needed to rate 

on a five-point Likert scale, ranging from extremely important to not at all important for 

successful introduction of products and services. We used this table to verify the answers to 

previous questions as a variance on the specifying questions proposed by Basurto and Speer 

(2012). Subsequently, the interviews were independently coded by two researchers using 

Atlas.ti 7 software. The initial list with indicators provided the code names and was 

complemented with open coding. Each interview quotation received a value from 0 to 6 to 

indicate its prominence. The coding values of both researchers were systematically compared 

and discussed. In case of differences in values, the data was assessed again and literature and 

case knowledge was used to come to a mutually agreed and final coding value – and 

corresponding fuzzy-set value – for each indicator per case. 

 

 

 

 

 

 
 

Table B3. Type and number of data sources collected in the 18 EbA cases   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Subsequently, each fuzzy-set value was revised and adjusted if deemed necessary by going 

through one indicator across all cases. As such, we could evaluate whether the fuzzy-set value 

differences between cases reflected real differences according to our case knowledge and 

whether the interview data were well captured by the fuzzy-set values. We found discrepancies 

for a few cases and went back to the interview data to revise and adjust the fuzzy-set value, in 

order to verify the adequate representation of the case evidence in the fuzzy-set values. 

Subsequently, we aggregated the fuzzy-set values of all indicators into the condition to which 

they belong by means of ‘compensation’, i.e. taking the arithmetic mean. This was seen as the 
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through one indicator across all cases. As such, we could evaluate whether the fuzzy-set value 

differences between cases reflected real differences according to our case knowledge and 

whether the interview data were well captured by the fuzzy-set values. We found discrepancies 
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Case name Number of persons 
interviewed

Additional information sources

Abbotts Hall 1 Project factsheets (12), field visit (1)
Blue Green Dream 2 Supplementary interview (1)
Blue Green Global 1 Website (1)
Building with Nature 3 Project document (1), informal meetings 

(6)
Bureau Stroming 2 Websites (2)
Butterfly Beef 2 Supplementary interview (1), field visit 

(1), project documents (2), website (1)
CAFCA 1 Project documents (2)
Climate Resilience ltd. 1 Supplementary interview (1)
Green climate belt 1 Website (1), media coverage (2), factsheet 

(1)
Inlandshore Wieringermeer 2 Project meetings (12), field visits (4), 

informal meetings (8), project documents 
(2)

Landbouw op Peil 1 Project document (1), website (1)
Nienhuis Landscape 
Architects

1 Supplementary interview (1), website (1)

Pastures New 2 Supplementary interview (1), field 
visit (1), informal meeting (1), project 
documents (2), website (1)

Roof doctors 1 Website (1)
The Green City 1 Website (1), project documents (4)
Trent and Tame Futurescape 1 Project documents (3), website (1)
Water holding 5 Project meeting (1), field visit (1), website 

(1)
Working with Nature 2 Project meetings (4), project documents 

(2) 
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interviews, observations and literature (Table B3). Overall, we interviewed 28 entrepreneurs, 

some of whom were involved in more than one case. In the latter case we interviewed at least 

one other entrepreneur involved in the project. The same entrepreneurs were involved in two 

cases, which could potentially compromise the variance of the actor attributes. However, our 

interviews showed that the difference between the condition ‘financial motives’ in the two cases 

was considerable, and therefore we included both projects as separate cases. An interview 

guideline consisting of seven sections was created. We started with an introductory section, 

followed by five sections on respectively the outcome and the four conditions. The seventh 

section consisted of a table listing all indicators which’ importance interviewees needed to rate 

on a five-point Likert scale, ranging from extremely important to not at all important for 

successful introduction of products and services. We used this table to verify the answers to 

previous questions as a variance on the specifying questions proposed by Basurto and Speer 

(2012). Subsequently, the interviews were independently coded by two researchers using 

Atlas.ti 7 software. The initial list with indicators provided the code names and was 

complemented with open coding. Each interview quotation received a value from 0 to 6 to 

indicate its prominence. The coding values of both researchers were systematically compared 

and discussed. In case of differences in values, the data was assessed again and literature and 

case knowledge was used to come to a mutually agreed and final coding value – and 

corresponding fuzzy-set value – for each indicator per case. 
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best option to represent the indicators, after also considering taking the weakest link (i.e. 

minimum value among the indicators) and substitutability (i.e. taking the maximum value 

among the indicators) (Ragin, 2000). The reason for this choice lies in the data: coding values 

of each indicator include a subjective influence that is inherent to individual judgments. Taking 

the minimum or maximum value among the indicators would mean it would reflect the value 

of a single indicator. To limit the influence of a single indicator and increase the robustness of 

aggregation, we applied the arithmetic mean (Pahl-Wostl and Knieper, 2014). Each indicator 

was assigned the same weight, except for connectivity to place and solidarity with others. The 

average value of these two (sub)indicators was taken. This value was subsequently averaged 

with the other two indicators constituting ‘altruism’. The values per indicator and final 

aggregation of fuzzy-set values into the four conditions is presented in Table B4.
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best option to represent the indicators, after also considering taking the weakest link (i.e. 

minimum value among the indicators) and substitutability (i.e. taking the maximum value 

among the indicators) (Ragin, 2000). The reason for this choice lies in the data: coding values 

of each indicator include a subjective influence that is inherent to individual judgments. Taking 

the minimum or maximum value among the indicators would mean it would reflect the value 

of a single indicator. To limit the influence of a single indicator and increase the robustness of 

aggregation, we applied the arithmetic mean (Pahl-Wostl and Knieper, 2014). Each indicator 

was assigned the same weight, except for connectivity to place and solidarity with others. The 

average value of these two (sub)indicators was taken. This value was subsequently averaged 

with the other two indicators constituting ‘altruism’. The values per indicator and final 

aggregation of fuzzy-set values into the four conditions is presented in Table B4.
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best option to represent the indicators, after also considering taking the weakest link (i.e. 

minimum value among the indicators) and substitutability (i.e. taking the maximum value 

among the indicators) (Ragin, 2000). The reason for this choice lies in the data: coding values 

of each indicator include a subjective influence that is inherent to individual judgments. Taking 

the minimum or maximum value among the indicators would mean it would reflect the value 

of a single indicator. To limit the influence of a single indicator and increase the robustness of 

aggregation, we applied the arithmetic mean (Pahl-Wostl and Knieper, 2014). Each indicator 

was assigned the same weight, except for connectivity to place and solidarity with others. The 

average value of these two (sub)indicators was taken. This value was subsequently averaged 

with the other two indicators constituting ‘altruism’. The values per indicator and final 

aggregation of fuzzy-set values into the four conditions is presented in Table B4.
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best option to represent the indicators, after also considering taking the weakest link (i.e. 

minimum value among the indicators) and substitutability (i.e. taking the maximum value 

among the indicators) (Ragin, 2000). The reason for this choice lies in the data: coding values 

of each indicator include a subjective influence that is inherent to individual judgments. Taking 

the minimum or maximum value among the indicators would mean it would reflect the value 

of a single indicator. To limit the influence of a single indicator and increase the robustness of 

aggregation, we applied the arithmetic mean (Pahl-Wostl and Knieper, 2014). Each indicator 

was assigned the same weight, except for connectivity to place and solidarity with others. The 

average value of these two (sub)indicators was taken. This value was subsequently averaged 

with the other two indicators constituting ‘altruism’. The values per indicator and final 

aggregation of fuzzy-set values into the four conditions is presented in Table B4.
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Case Description Goods or services introduced
Abbotts Hall A Wildlife Trust managing a farm as an 

independent entity, combining profitable 
farming with environmental stewardship 
and nature-based coastal protection

Agricultural products 
derived from farming in an 
environmental-friendly way 
and ecosystem services (flood 
protection and recreation) 

Blue Green 
Dream

A consortium of companies and 
knowledge institutes develop and market 
models and tools that quantify and 
integrate various benefits of green and 
blue infrastructure in cities 

Models and tools for integrating 
blue and green infrastructure

Blue Green 
Global

A start-up aiming at developing and 
marketing models and tools that quantify, 
integrate and optimize water resources use 
in urban areas

Models and tools for optimizing 
water resources use in urban areas

Building with 
Nature

A consortium of companies, knowledge 
institutes and governmental bodies 
develop and market design principles 
for using natural processes in coastal 
engineering to create economic and 
ecological values

Consultancy services about 
nature-based coastal engineering

Bureau 
Stroming

A consultancy firm develops plans and 
strategies to realize ‘climate buffers’; 
nature areas specifically designed for 
climate change adaptation

Consultancy services and project 
realisation of climate buffers  

Butterfly Beef A Wildlife Trust aims to build a 
conservation accredited brand for beef 
from traditional breeds with low stocking 
density, thereby preserving nature areas 
which function as wildlife corridor under 
climate change 

Conservation accredited beef

CAFCA A consultancy firm develops a method to 
accelerate adaptation to extreme events 
by joining existing spatial planning 
developments and introducing various 
investment forms

Consultancy services and project 
development about adaptation in 
urban water management

Climate 
Resilience ltd.

A consultancy firm is set up which 
provides advice to the public sector 
about climate change adaptation issues, 
specifically related to conservation and 
biodiversity

Consultancy services about 
climate change impacts, 
adaptation and vulnerability 
in relation to the natural 
environment

Green Climate 
Belt

An organization involving plant breeders 
is set up to create a green climate belt 
around an urbanized area using climate 
adaptive plant species

A green belt partially consisting 
of climate adaptive plant 
species providing biomass and 
contributing to biodiversity, air 
quality, recreation and tourism
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Case Description Goods or services introduced
Inlandshore 
Wieringermeer

A consortium of businesses, knowledge 
institutes and governmental bodies 
combine flexible water storage to 
anticipate droughts with economic and 
social functions

Products from aquaculture and 
floating and brackish agriculture 

Landbouw op 
Peil

A water board provides consultancy 
services to farmers introducing and testing 
soil and water conservation measures to 
deal with excess and too little water

Consultancy services to farmers 
about innovative ways to manage 
the water resources on their land 
under a changing climate

Nienhuis 
Landscape 
Architects

A landscape architecture firm dealing with 
spatial issues, amongst others related to 
climate change, is set up

Plans and visions introducing 
landscape designs which deal 
with, amongst others, flood risks 
and water safety issues

Pastures New A Wildlife Trust starts to provide 
consultancy services to farmers about a 
more environmental-friendly management 
of their land, thereby maintaining wildlife 
migratory routes

Consultancy services to farmers 
about groupwise application for 
agro-environment schemes 

Roof doctors A firm is set up which transforms roofs 
in urban areas into zones for biodiversity, 
water storage, cooling, recreation and 
energy- and food production   

Design, construction and 
maintenance of green and blue 
roofs in urban areas

The Green City An organization involving horticulturalists 
raises awareness about the societal 
benefits of vegetation in cities, i.e. climate 
change adaptation, biodiversity, health and 
economic values

Advice, construction and 
maintenance of green spaces in 
urban areas

Trent and Tame 
Futurescape

A nature conservation NGO and mineral 
companies cooperate to extract minerals 
in combination with ex-ante and ex-post 
habitat restoration, thereby creating 
wildlife migration corridors

Mineral extraction in combination 
with habitat restoration

Water holding A consultancy firm together with farmers 
develop underground water storage in 
winter as buffer for dry summers

Consultancy services about the 
organisational aspects of a water 
holding, e.g. water distribution 
and marketing

Working with 
Nature

A consortium of businesses and 
knowledge institutes identifies business 
concepts and prototypes around Building 
with Nature 

Business prototypes on mangrove 
restoration, room for the river, 
sand nourishment and re-use of 
dredged material
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consistency score for sufficient conditions is 0.75. However, high confidence in the precision 

and validity of the calibration procedure as well as a relatively low number of cases under 

investigation leads to a higher threshold value. Moreover, often a gap exists between rows with 

relatively high and low consistency values that can guide the decision of where to put the 

threshold (Schneider and Wagemann, 2012). In our data, the largest gap was observed between 

consistency value 0.90 (row 5) and 0.85 (row 6). Therefore, in combination with the previous 

two arguments to have a higher consistency threshold, we decided to put the consistency 

threshold at 0.85.  
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Case Description Goods or services introduced
Inlandshore 
Wieringermeer

A consortium of businesses, knowledge 
institutes and governmental bodies 
combine flexible water storage to 
anticipate droughts with economic and 
social functions

Products from aquaculture and 
floating and brackish agriculture 

Landbouw op 
Peil

A water board provides consultancy 
services to farmers introducing and testing 
soil and water conservation measures to 
deal with excess and too little water

Consultancy services to farmers 
about innovative ways to manage 
the water resources on their land 
under a changing climate

Nienhuis 
Landscape 
Architects

A landscape architecture firm dealing with 
spatial issues, amongst others related to 
climate change, is set up

Plans and visions introducing 
landscape designs which deal 
with, amongst others, flood risks 
and water safety issues

Pastures New A Wildlife Trust starts to provide 
consultancy services to farmers about a 
more environmental-friendly management 
of their land, thereby maintaining wildlife 
migratory routes

Consultancy services to farmers 
about groupwise application for 
agro-environment schemes 

Roof doctors A firm is set up which transforms roofs 
in urban areas into zones for biodiversity, 
water storage, cooling, recreation and 
energy- and food production   

Design, construction and 
maintenance of green and blue 
roofs in urban areas

The Green City An organization involving horticulturalists 
raises awareness about the societal 
benefits of vegetation in cities, i.e. climate 
change adaptation, biodiversity, health and 
economic values

Advice, construction and 
maintenance of green spaces in 
urban areas

Trent and Tame 
Futurescape

A nature conservation NGO and mineral 
companies cooperate to extract minerals 
in combination with ex-ante and ex-post 
habitat restoration, thereby creating 
wildlife migration corridors

Mineral extraction in combination 
with habitat restoration

Water holding A consultancy firm together with farmers 
develop underground water storage in 
winter as buffer for dry summers

Consultancy services about the 
organisational aspects of a water 
holding, e.g. water distribution 
and marketing

Working with 
Nature

A consortium of businesses and 
knowledge institutes identifies business 
concepts and prototypes around Building 
with Nature 

Business prototypes on mangrove 
restoration, room for the river, 
sand nourishment and re-use of 
dredged material
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Appendix E. Sufficiency analysis 

Identification of the sufficient conditions requires logically minimizing the various sufficiency 

statements contained in the truth table, i.e. all rows with a value 1 in the outcome column, by 

means of the rules of Boolean algebra. The fsQCA software produces three solution terms. 

First, the conservative solution is only based on those truth table rows which correspond to 

empirically observed cases2. Second, the intermediate solution draws on all empirically 

observed truth table rows and those combination of conditions which do not correspond to 

empirical cases (logical remainders), but which contribute to parsimony of the solution terms 

and can be assumed to produce the outcome of interest (here: opportunity exploitation) 3. Third, 

the parsimonious solution is based on all empirically observed cases as well as those truth table 

rows contributing to the parsimony of the solution term. According to Baumgartner (2015), 

intermediate and conservative solutions are unsuitable for discovering causal dependencies or 

testing causal hypotheses. Unlike current customs in QCA literature to select the intermediate 

solution to strike a balance between complexity and parsimony (Ragin, 2008), Baumgartner 

(2015) urges the use of the parsimonious solution when looking for causal relationships. 

Moreover, the conservative and intermediate solution contain redundant conditions, whereas 

the parsimonious solution excludes these. Therefore, we decided to use the parsimonious 

solution for our analysis.   

 

  

                                                   
2 The conservative solution produced is CA*PR + ~AL*FM*PR → OE           
3 The intermediate solution produced is PR*CA + PR*FM*~AL → OE           
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CA          + PR     → OE
Raw coverage 0.77 0.73
Unique coverage 0.06 0.06 
Covered cases Abbotts Hall

Building with Nature
Climate Resilience ltd.
Landbouw op Peil
Pastures New
Roof doctors
The Green City
Trent and Tames Futurescapes

Abbotts Hall
Building with Nature
Bureau Stroming
Climate Resilience ltd.
Nienhuis Architects
Pastures New
The Green City
Trent and Tames Futurescapes

Consistency 0.79 0.82
Solution coverage 0.87
Solution consistency 0.73
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Appendix G. Selection procedure of studies included in the 
literature review 
 
Our criteria for selecting QCA studies using qualitative data were: applying a QCA analysis, 

using qualitative data, refereed journal articles, English language. To find the studies that meet 

these criteria, we used a variety of search strategies. We consulted the bibliography on the 

COMPASSS website, which is a worldwide network of scholars and practitioners working with 

QCA (www.compasss.org, last accessed November 2016). We examined the articles’ potential 

relevance based on mentioning the use of qualitative data in the titles and/or abstracts. When 

considered relevant, we read the methods section to see whether qualitative data had been used. 

This search process led to the selection of three papers. Additionally, we used Scopus to find 

articles that referenced one of the few methodological studies on how to use qualitative data in 

QCA: Basurto and Speer (2012) (n=10, accessed on October 20, 2016). We selected four 

relevant ones, using the same strategy as with the COMPASSS bibliography. A similar search 

on ISI Web of Science yielded no additional articles. We further determined the relevance of 

the seven articles discussed by the other methodological study on how to use qualitative data in 

QCA: Tóth et al. (2017). This resulted in three additional papers. Finally, we derived 19 papers 

based on references in already selected papers (i.e., snowballing) and through suggestions for 

relevant articles from our network. This search process resulted in a total of 29 articles.  
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Appendix G. Selection procedure of studies included in the 
literature review 
 
Our criteria for selecting QCA studies using qualitative data were: applying a QCA analysis, 

using qualitative data, refereed journal articles, English language. To find the studies that meet 

these criteria, we used a variety of search strategies. We consulted the bibliography on the 

COMPASSS website, which is a worldwide network of scholars and practitioners working with 

QCA (www.compasss.org, last accessed November 2016). We examined the articles’ potential 

relevance based on mentioning the use of qualitative data in the titles and/or abstracts. When 

considered relevant, we read the methods section to see whether qualitative data had been used. 

This search process led to the selection of three papers. Additionally, we used Scopus to find 

articles that referenced one of the few methodological studies on how to use qualitative data in 

QCA: Basurto and Speer (2012) (n=10, accessed on October 20, 2016). We selected four 

relevant ones, using the same strategy as with the COMPASSS bibliography. A similar search 

on ISI Web of Science yielded no additional articles. We further determined the relevance of 

the seven articles discussed by the other methodological study on how to use qualitative data in 

QCA: Tóth et al. (2017). This resulted in three additional papers. Finally, we derived 19 papers 

based on references in already selected papers (i.e., snowballing) and through suggestions for 

relevant articles from our network. This search process resulted in a total of 29 articles.  
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Our criteria for selecting QCA studies using qualitative data were: applying a QCA analysis, 

using qualitative data, refereed journal articles, English language. To find the studies that meet 

these criteria, we used a variety of search strategies. We consulted the bibliography on the 

COMPASSS website, which is a worldwide network of scholars and practitioners working with 

QCA (www.compasss.org, last accessed November 2016). We examined the articles’ potential 

relevance based on mentioning the use of qualitative data in the titles and/or abstracts. When 

considered relevant, we read the methods section to see whether qualitative data had been used. 

This search process led to the selection of three papers. Additionally, we used Scopus to find 

articles that referenced one of the few methodological studies on how to use qualitative data in 

QCA: Basurto and Speer (2012) (n=10, accessed on October 20, 2016). We selected four 

relevant ones, using the same strategy as with the COMPASSS bibliography. A similar search 

on ISI Web of Science yielded no additional articles. We further determined the relevance of 

the seven articles discussed by the other methodological study on how to use qualitative data in 

QCA: Tóth et al. (2017). This resulted in three additional papers. Finally, we derived 19 papers 

based on references in already selected papers (i.e., snowballing) and through suggestions for 

relevant articles from our network. This search process resulted in a total of 29 articles.  
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using qualitative data, refereed journal articles, English language. To find the studies that meet 

these criteria, we used a variety of search strategies. We consulted the bibliography on the 

COMPASSS website, which is a worldwide network of scholars and practitioners working with 

QCA (www.compasss.org, last accessed November 2016). We examined the articles’ potential 

relevance based on mentioning the use of qualitative data in the titles and/or abstracts. When 

considered relevant, we read the methods section to see whether qualitative data had been used. 

This search process led to the selection of three papers. Additionally, we used Scopus to find 

articles that referenced one of the few methodological studies on how to use qualitative data in 

QCA: Basurto and Speer (2012) (n=10, accessed on October 20, 2016). We selected four 

relevant ones, using the same strategy as with the COMPASSS bibliography. A similar search 

on ISI Web of Science yielded no additional articles. We further determined the relevance of 

the seven articles discussed by the other methodological study on how to use qualitative data in 

QCA: Tóth et al. (2017). This resulted in three additional papers. Finally, we derived 19 papers 

based on references in already selected papers (i.e., snowballing) and through suggestions for 

relevant articles from our network. This search process resulted in a total of 29 articles.  
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Our criteria for selecting QCA studies using qualitative data were: applying a QCA analysis, 

using qualitative data, refereed journal articles, English language. To find the studies that meet 

these criteria, we used a variety of search strategies. We consulted the bibliography on the 

COMPASSS website, which is a worldwide network of scholars and practitioners working with 

QCA (www.compasss.org, last accessed November 2016). We examined the articles’ potential 

relevance based on mentioning the use of qualitative data in the titles and/or abstracts. When 

considered relevant, we read the methods section to see whether qualitative data had been used. 

This search process led to the selection of three papers. Additionally, we used Scopus to find 

articles that referenced one of the few methodological studies on how to use qualitative data in 

QCA: Basurto and Speer (2012) (n=10, accessed on October 20, 2016). We selected four 

relevant ones, using the same strategy as with the COMPASSS bibliography. A similar search 

on ISI Web of Science yielded no additional articles. We further determined the relevance of 

the seven articles discussed by the other methodological study on how to use qualitative data in 

QCA: Tóth et al. (2017). This resulted in three additional papers. Finally, we derived 19 papers 

based on references in already selected papers (i.e., snowballing) and through suggestions for 

relevant articles from our network. This search process resulted in a total of 29 articles.  
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Our criteria for selecting QCA studies using qualitative data were: applying a QCA analysis, 

using qualitative data, refereed journal articles, English language. To find the studies that meet 

these criteria, we used a variety of search strategies. We consulted the bibliography on the 

COMPASSS website, which is a worldwide network of scholars and practitioners working with 

QCA (www.compasss.org, last accessed November 2016). We examined the articles’ potential 

relevance based on mentioning the use of qualitative data in the titles and/or abstracts. When 

considered relevant, we read the methods section to see whether qualitative data had been used. 

This search process led to the selection of three papers. Additionally, we used Scopus to find 

articles that referenced one of the few methodological studies on how to use qualitative data in 

QCA: Basurto and Speer (2012) (n=10, accessed on October 20, 2016). We selected four 

relevant ones, using the same strategy as with the COMPASSS bibliography. A similar search 

on ISI Web of Science yielded no additional articles. We further determined the relevance of 

the seven articles discussed by the other methodological study on how to use qualitative data in 

QCA: Tóth et al. (2017). This resulted in three additional papers. Finally, we derived 19 papers 

based on references in already selected papers (i.e., snowballing) and through suggestions for 

relevant articles from our network. This search process resulted in a total of 29 articles.  
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Summary 

 
Climate change adaptation and halting biodiversity loss are among the main challenges of our 

times. One widely propagated strategy to address both issues is ecosystem-based approaches to 

adaptation (EbA), where ecosystem services and biodiversity are secured and used to help 

society adapt to climate change. Several scholars argue that entrepreneurship, by introducing 

novel ideas and innovative solutions, can contribute to the planning and implementation of 

EbA. The thesis aspires to address a knowledge gap with regard to entrepreneurship in EbA by 

further elaborating the conceptual understanding of the role of entrepreneurs in EbA, the 

entrepreneurial opportunities that are developed in EbA and the interlinkages between 

entrepreneurs and opportunities This thesis addresses these  issues with a strong empirical 

focus. It presents several systematic within and between case study analyses on 

entrepreneurship in EbA. The main aim of this thesis is to better understand how entrepreneurs 

develop opportunities in EbA practice. The study connects entrepreneurship theory to 

adaptation literature and uses qualitative and quantitative research methods to analyse 

entrepreneurship in EbA from three complementary perspectives: actors, contextual factors and 

the interactions between them.  

The first part of the thesis compares cases of entrepreneurship in EbA in the Netherlands and 

the UK. Both Chapters 2 and 3 analyse how entrepreneurs develop opportunities in EbA. Data 

for the case comparison were obtained through semi-structured interviews, project literature, 

observation of project meetings and field visits. Chapter 2 compares the processes of 

opportunity creation through interacting strategies of entrepreneurs in four EbA cases. The 

results show that opportunity creation in EbA is a dynamic process where strategies are 

developed both individually and collectively, strategies interact and mutual opportunities for 

public and private entrepreneurs are created. Also, entrepreneurs with a governmental, business 

and civil society background take over each other’s roles. Chapter 3 analyses 18 EbA cases 

where opportunities have been exploited to different extent. Qualitative Comparative Analysis 

(QCA) identifies whether combinations of the actor attributes ‘altruism’ and ‘financial motives’ 

and the contextual components ‘policies and regulations’ and ‘capital availability’ are necessary 

or sufficient for successful opportunity exploitation. The findings show that two specific 
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combinations of conditions explain success: facilitating policies and regulations with either 

high capital availability or with strong financial motives. Contrary to expectation, altruism was 

neither a necessary nor a sufficient condition for successful exploitation, or part of a 

combination of conditions for success.  

The second part of the thesis (Chapter 4) explores the dynamic process of shaping the conditions 

for successful entrepreneurship through interactions between entrepreneurs and other actors. 

To this end, an EbA case in the Netherlands where public and private entrepreneurs cooperate 

was observed for two years. Data from meeting reports, project documents, and participant 

observation of public events and from fields visits were used, complemented with interviews 

with key players. A frame analysis shows that six conditions for entrepreneurial opportunity 

exploitation (i.e., the four conditions mentioned before as well as previous career experience 

and a social network) were constantly negotiated and shaped by the entrepreneurs and other 

actors involved. Aligning the temporal scale frames of public and private actors appeared 

especially challenging. 

The third part of the thesis (Chapter 5) discusses QCA as a methodology for systematic 

comparison of a medium number of cases using qualitative data. Through a literature review of 

29 empirical studies using qualitative data for QCA, lessons are derived about data calibration, 

data presentation and sensitivity testing which apply to mixed-methods research more 

generally.  

The last part of the thesis (Chapter 6) shows that EbA projects analysed in this research aimed 

to provide at least some public goods. Hence, the presence of entrepreneurs does not entail a 

sole focus on the provision of private, marketable goods. The public goods involved were often 

regulatory ecosystem services that contribute to climate change adaptation, indicating the 

connection between successful entrepreneurship and adaptation success. The chapter shows that 

entrepreneurs can contribute to overcoming several barriers to adaptation in different ways.  

Overall, this thesis provides a conceptual contribution to the governance of adaptation literature 

by developing a conceptual model of the opportunity development process by entrepreneurs in 

EbA. By developing and applying a systematic method for case comparison (QCA), this 

research offers a methodological contribution to mixed method research.  

  

 
 

Samenvatting 

 
Aanpassing aan klimaatverandering en het stopzetten van het verlies aan biodiversiteit behoren 

tot de belangrijkste uitdagingen van deze tijd. Een mogelijke strategie om beide problemen aan 

te pakken richt zich op ecosystemen (EbA, hetgeen staat voor Ecosystem-based Adaptation). 

Hierbij worden ecosysteemdiensten en biodiversiteit veiliggesteld waardoor samenlevingen 

worden ondersteunt zich aan te passen aan klimaatverandering. Wetenschappers betogen dat 

ondernemerschap, door het introduceren van nieuwe ideeën en innovatieve oplossingen, kan 

bijdragen aan de planning en implementatie van EbA. Naar ondernemerschap op het gebied van 

milieu en omgeving wordt veel onderzoek gedaan. Dit proefschrift draagt daaraan bij door zich 

specifiek op ondernemerschap in EbA te richten. Dit wordt gedaan door middel van het 

uitbreiden van het conceptuele begrip van de rol van ondernemers in EbA, de kansen voor 

ondernemers die worden ontwikkeld in EbA en de relatie tussen ondernemers en kansen verder 

uit te werken. Dit proefschrift adresseert deze onderwerpen door middel van een sterke 

empirische focus op cases van ondernemerschap in EbA, waarbij zowel binnen cases gekeken 

wordt als vergelijkingen tussen cases worden uitgevoerd. Het hoofddoel van dit proefschrift is 

om beter te begrijpen hoe ondernemers in de praktijk kansen ontwikkelen in EbA. De studie 

verbindt theorieën over ondernemerschap met literatuur over klimaatadaptatie en gebruikt 

kwalitatieve en kwantitatieve onderzoeksmethoden om ondernemerschap in EbA vanuit drie, 

elkaar aanvullende, perspectieven te analyseren: actoren, contextuele factoren en de interacties 

hiertussen.  

Het eerste deel van het proefschrift vergelijkt casussen van ondernemerschap in EbA in 

Nederland en het Verenigd Koningrijk. De hoofdstukken 2 en 3 analyseren hoe ondernemers 

kansen in EbA ontwikkelen. De gegevens voor het vergelijken van de casussen werden 

verkregen door middel van semigestructureerde interviews, projectliteratuur, observatie van 

projectbijeenkomsten en veldbezoeken. Hoofdstuk 2 vergelijkt in vier casussen de processen 

voor het creëren van kansen door middel van interactieve strategieën van ondernemers. De 

resultaten tonen aan dat het creëren van kansen in EbA 1) een dynamisch proces is waarbij 

ondernemers zowel individuele als collectieve strategieën hanteren, 2) strategieën met elkaar 

interacteren en 3) er wederzijdse kansen voor publieke en private ondernemers worden 
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