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Executive Summary

Wind energy has gained significant importance in the sustainable energy transition (IRENA, 2021).
This is especially evident in the Netherlands, where policies have been incorporated to accelerate its
adoption. Commercial Wind Energy Project Developers (CWEPDs), driven by profit, have traditionally
contributed to this sector bringing with them professionalism and industry expertise. On the other hand,
Local Energy Cooperatives (LECs), often driven by volunteers with the aim to promote local renewable
energy initiatives, were established in the 1980s but saw significant growth in the last decade (HIER
and Energie Samen, 2023). The Dutch Klimaatakkoord proposed that 50% of renewable electricity pro-
duction would be community-owned, aiming to enhance collaboration and ensure project success. The
proposed model suggests that local communities should ideally own half of renewable projects, giving
both residents and businesses a substantial stake. This model is a guideline, but can be adapted to
fit the specific needs of each project. Despite these guidelines, the real-world execution of community
involvement and local ownership is not well-defined (NP RES, 2021). Questions remain about under-
standing the influential factors for collaboration and optimal organisational configurations.

Previous studies have utilised the Institutional Analysis and Development (IAD) framework to explore
the importance of informal rules in guiding decision-making processes. This framework facilitates the
study of institutional conditions, often referred to as ”rules-in-use”, that stakeholders operate within
(Graaff, 2018; Klok, Kirkels, & Alkemade, 2023; Lammers & Hoppe, 2019; Nabielek, 2020). How-
ever the interplay between organisational structures, like LECs and CWEPDs, and the institutional
conditions remains less examined. Particularly in the context of quantitative research, the influence of
these factors on project outcomes remained under explored. In examining the dynamics of interactions
across multiple cases, we can better understand how norms and informal rules influence stakeholder
perceptions, including those of local residents, governmental entities, and project developers. Filling
this research gap can streamline future energy projects, ensuring they resonate with all stakeholders’
expectations and concerns. This forms the basis for the main research question:

”How do institutional conditions differentiate between LECs and CWEPDs in shaping trajec-
tories and outcomes of selected onshore wind farm projects in the Netherlands?”

To address the research question, a multi-case study design with 14 cases in Dutch onshore wind
energy planning and development was employed. The study emphasised differences between organ-
isation forms, specifically CWEPDs and LECs, in terms of institutional conditions and their effects on
outcome variables, like project duration and public objections. The IAD framework provided the theoret-
ical backdrop, guiding the individual analysis of each case for two distinct key phases: from project in-
ception to permit application, and from permit application to construction start. Information was sourced
from 29 stakeholder interviews and various written sources. Qualitative coding structured the analysis.
A scoring system, based on the ’rules-in-use’, was designed to enable cross-case examination. Finally,
statistical testing and QCA identified correlations and condition combinations affecting outcomes. The
integration of quantitative and qualitative data provided a comprehensive understanding of the institu-
tional dynamics. The primary findings of this research were:

1. Comparative Analysis: LECs vs. CWEPDs
• LEC-involved projects completed projects 33.3% faster than CWEPDs and faced fewer views on
permit applications. Especially notable were LECs’ shorter durations from permit application to
construction phase.

• While shorter durations were most common for LECs-involved projects. In certain CWEPDs this
was observed as well, albeit substantial less often.

• LECs typically exhibited transparent information sharing, equitable financial distribution, and cen-
tralised decision-making.
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• A relationship was observed between higher LEC ownership percentages, fewer views on permit
applications, and overall shorter development processes.

• LECs consistently engaged stakeholders, ensuring equitable compensation and inclusivity. In
contrast, CWEPDs at times showed a lack of transparency and inclusivity.

• Trust played a vital role, with LECs generally building more community trust than CWEPDs.
2. Influence of Individual Institutional Conditions

• Projects that disseminated information transparently were completed faster, encountered fewer
views on permit applications and reduced appeals to the council of state.

• Equitable and transparent benefit-cost distributions correlated with faster project completions and
fewer appeals to the council of state.

• Projects defined by clear roles were less prone to delays.
• Inclusive and open decision-making typically correlated with shorter project durations.
• Collaborative decision-making projects were completed faster and faced fewer views during per-
mit applications.

• Projects that adhered to flexible decision-making processes often achieved faster completions.
• Projects that allowed flexible outcomes transitioned faster from idea to permit application.

3. Interplay of Organisational Form and Institutional Conditions
• Organisational forms, especially LECs, when combined with transparent information and equi-
table benefits, lead to diminished project durations in approximately 75% of the examined cases.

• SomeCWEPDs showed transparent information dissemination. As a result, they achieved shorter
durations, though less frequently than projects involving LECs.

• The importance of transparent information dissemination was evident across all projects.
• Collaborative decision-making lead to shorter overall project durations, especially when comple-
mented by open information dissemination.

• The impact of flexible outcomes was variable when considered with other factors.
While prior research focused on institutional conditions using the IAD framework only, this study intro-
duced a novel scoring system that quantitatively evaluated these factors. This mechanism allowed for
systematic comparisons using statistical tests and QCA. Overall, the research offered insights bene-
ficial to policymakers and project developers, emphasizing the influence of institutional conditions on
wind energy development and broader spatial planning challenges.

Reflecting on the study, several improvements were recommended. More case studies, including un-
successful ones, were suggested for a fuller understanding of influential factors. A larger data set was
recognised to enhance the credibility of results and allow for more conditions to be tested with QCA.
Moreover, the exploration of alternative scoring systems, compared with this study, could validate the
findings and suggest refinements.
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Nomenclature

Terminology and Definitions Adopted
Note: The following terms, while not always conventionally translated this way, have been adopted for
the purposes of these case studies for clarity and consistency.

English Dutch Definition

Administrative
Court

Bestuursrechter A court specialized in handling cases
of administrative law where individuals
or entities challenge decisions made by
governmental bodies.

Advisory Group Klankbordgroep A committee or group formed to provide
guidance, feedback, or expert advice
on specific topics or projects.

Appeal Beroep A formal request to a higher court to re-
view and change the decision of a lower
court or administrative decision.

Commercial Devel-
opers

Commerciële Projecton-
twikkelaars

In this research report, the term ”com-
mercial developers” refers to private,
commercial, non-cooperative wind en-
ergy firms.

Community benefit
fund

Gebiedsfonds A community benefit fund, fueled by
profits from the wind energy project, is
dedicated to supporting energy-saving
initiatives and enhancing the quality of
life within the surrounding area.

Cooperatives Coöperaties In this research report, the term ”co-
operatives” refers to collectively owned
and democratically controlled enter-
prises or organizations where mem-
bers participate in the decision-making
process and share the benefits.

Council of State Raad van State A key advisory body to the Dutch gov-
ernment and the highest court for ad-
ministrative law cases in the Nether-
lands.

Crisis and Recov-
ery Act

Crisis- en Herstelwet Legislation aimed at accelerating in-
frastructure projects and promoting
economic recovery.

Dutch Climate
Agreement

Nederlands Klimaatakko-
ord

An agreement in the Netherlands out-
lining measures to combat climate
change and achieve sustainability tar-
gets.

Electricity Act Elektriciteitswet Legislation governing the generation,
distribution, and consumption of elec-
tricity in the Netherlands.

Energy Agreement
for Sustainable
Growth

Energieakkoord voor Du-
urzame Groei

A consensus-based agreement aiming
to increase sustainability and ensure
long-term energy security in the Nether-
lands.

x
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Local Energy Coop-
erative

Energiecoöperatie A community-led initiative where mem-
bers collaborate to produce and con-
sume renewable energy, often with the
goal of local sustainability and self-
reliance.

Environmental Im-
pact Assessments

Milieueffectrapportage
(MER)

A process to evaluate the potential
environmental impacts of a proposed
project.

General Rules on
Spatial Planning
Decision

Besluit algemene regels
ruimtelijke ordening
(Barro)

Regulations detailing general rules for
spatial planning in the Netherlands.

Local Community Lokale Gemeenschap Refers to the inhabitants of a specific lo-
cality or region, including citizens, agri-
cultural landowners, businesses, and
other organizations.

Local Council Gemeenteraad The legislative body representing the
residents of a municipality, responsible
for making local decisions and policies.

Ministerial Regula-
tion

Rarro A ministerial regulation specific to the
Dutch administrative framework.

Municipality Gemeente A city or town with its own local govern-
ment, or the local government itself.

National Coordina-
tion Scheme

Rijkscoördinatieregeling
(RCR)

A scheme to coordinate national initia-
tives and ensure their alignment with
strategic objectives.

National Integra-
tion Plan

Rijksinpassingsplan A plan detailing the integration of
national-level projects and initiatives.

Objections Bezwaren Formal expressions of disagreement
or opposition to an administrative deci-
sion.

Principle Request Principeverzoek A preliminary request or proposal of-
ten submitted for early feedback or to
gauge feasibility.

Provinces Integra-
tion Plan

Provinciaal Inpassings-
plan

A strategic plan outlining the integra-
tion of various provincial initiatives and
projects.

Provincial Execu-
tive

Gedeputeerde Staten The executive branch of a province in
the Netherlands, responsible for the
daily administration of provincial af-
fairs.

Provincial Spatial
Regulations

Provinciale Ruimtelijke
Verordening (PRV)

Regulations set by provinces in the
Netherlands to manage and regulate
spatial developments within their juris-
dictions.

Regional Energy
Strategy

Regionale Energiestrate-
gie (RES)

A localized strategy outlining energy
transition initiatives specific to a partic-
ular region in the Netherlands.

Spatial Planning
Act

Wet Ruimtelijke Ordening
(Wro)

Legislation governing spatial planning
and land use in the Netherlands.

Structural Vision Structuurvisie or Omgev-
ingsvisie

A strategic policy document outlining
the spatial planning objectives for a
specific region or the entire country.

Structural Vision
Wind Energy on
Land

Structuurvisie Winden-
ergie op Land (SVWoL)

A strategic policy document detailing
the Dutch government’s vision for wind
energy on land.
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Views Zienswijzen Opinions or perspectives expressed,
especially during the public consulta-
tion phase of a project or initiative.

Zoning Plan Bestemmingsplan A document detailing the permissible
use of land in specific areas of a mu-
nicipality.

Abbreviations

Abbreviation Definition

BEP Bachelors End Project
CBS Centraal Bureau voor de Statistiek (Statistics Netherlands)
CCUS Carbon Capture Utilization and Storage
CPR Common Property Regime
CPT Causal Process Tracing
CWEPD Commercial Wind Energy Project Developer
fsQCA Fuzzy-set Qualitative Comparative Analysis
IAD Institutional Analysis and Development
LEC Local Energy Cooperative
LEI Local Energy Initiatives
NIMBY Not-In-My-Back-Yard
PIMBY Please-In-My-Back-Yard
PRISMA Preferred Reporting Items for Systematic reviews and Meta-

Analyses
QCA Qualitative Comparative Analysis
REScoop Renewable Energy Sources Cooperative
SES Social-Ecological Systems
SPSS Statistical Package for the Social Sciences
STDEV Standard Deviation

Symbols

Symbol Definition Unit

MWh Mega watt hour [MWh]
TWh Terra watt hour [TWh]
GW Giga watt [GW]
MW Mega watt [MW]

p− value Probability of observing the given result [-]



1
Introduction

The global push towards sustainable transitions highlights the need to comprehend the roles, percep-
tions, and reactions of participants. During the 1970s, wind energy began to gain recognition as a
viable renewable energy alternative accelerated by oil shortages and the subsequent global energy
crisis. This was further magnified by the Club of Rome’s report, which emphasised potential limitations
in conventional energy sources (Kamp, 2004). Consequently, the pressing need to identify sustain-
able alternatives brought wind energy to the forefront. Countries, notably in the Western hemisphere
such as the Netherlands, were swift to acknowledge wind energy’s potential. By the late 1970s, the
Dutch policy landscape began to favor wind energy’s growth, positioning it as a promising substitute
to traditional energy forms. Internationally, the energy challenges of the 1970s and 1980s catalysed a
re-evaluation of fossil fuel reliance (IRENA, 2021).

The following years marked the rise of Local Energy Cooperatives (LECs) in Western-European re-
gions. By the convergence of the 1980s and 1990s, the Netherlands witnessed a considerable growth
of such cooperatives, predominantly in the form of wind energy foundations and cooperatives. These
organisations, influenced by a blend of anti-nuclear views and environmental awareness, typically man-
aged one or more community-owned wind turbines (Warbroek & Hoppe, 2017). Post this movement,
there was an emergence of a newer version of LECs. These organisations expanded their focus on
diverse sustainability goals, including local renewable energy initiatives, energy conservation, and the
promotion of energy-efficient technologies (Warbroek & Hoppe, 2017). These LECs, primarily driven
by community members, including retirees and volunteers, have seen significant growth. Notably, after
2010, LECs witnessed a surge, with the number of energy cooperatives rising from just over 20 in 2011
to 705 by 2022 (HIER and Energie Samen, 2023).

The European-acknowledged term under which LECs fall is REScoop (Renewable Energy Sources
Cooperative). Though not necessarily holding a legal cooperative status, REScoops operate based on
seven guiding principles outlined by the International Cooperative Alliance (REScoop.eu, 2023). These
principles encapsulate various facets such as voluntary membership, democratic control, economic par-
ticipation, autonomy, education, inter-cooperative cooperation, and community concern. Once part of a
REScoop, members typically have access to electricity at reasonable rates and can share in the profits.
Moreover, they play an active role in determining the cooperative’s investment directions. It is essential
to note that while the terms ”REScoop” and ”LEC” can be used interchangeably, this research favors
the use of ”LEC” due to its legal statue (REScoop.eu, 2023).

In contrast to LECs, Commercial Wind Energy Project Developers (CWEPDs) operate within the ambit
of commercial variant of wind energy development. CWEPDs have traditionally been at the forefront
of wind turbine development, often backed by sizeable, sometimes international, investors. Over the
years, CWEPDs have worked efficiently to increase the scale of wind energy. However, more recently,
some challenges have emerged. One notable area of concern has been around the transparency
of their operations (Bohlmeijer, 2022). While financial details might be available from sources like the
Chamber of Commerce, the presence of foreign investments in their portfolios can make the full picture

1
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more complex to understand. LECs and CWEPDs represent two distinct facets of wind energy develop-
ment. But as the energy landscape continues to evolve, these developments highlight the importance
of understanding all players in the field and the roles they play (Bohlmeijer, 2022).

1.1. Problem Definition
As noted, wind energy has emerged as a viable sustainable energy solution. In 2013, the Netherlands
embarked on an ambitious path with the Energy Agreement for Sustainable Growth, targeting 6 GW of
onshore wind energy by 2020. However, by the end of 2019, the realised capacity stood at 59% of the
target (Ministerie van Economische Zaken & Ministerie van Infrastructuur en Milieu, 2013a). Following
this, the Dutch Climate Agreement further set the goal of producing 35 terawatt-hours of renewable
electricity on land by 2030 (Ministerie van Economische Zaken & Ministerie van Infrastructuur en Mi-
lieu, 2013b). Beside the countries’ emphasis on wind energy, the public sentiment is also favourable.
Approximately 70% of Dutch citizens favor the establishment of new wind turbines in the country, while
14% oppose (Kloosterman et al., 2021). In the backdrop of these targets, an intriguing observation
arises: while there appears to be widespread public backing for wind energy, specific projects may face
resistance. This situation, often referred to as the NIMBY syndrome (Not-In-My-Back-Yard), presents
a nuanced picture of support and resistance (Wolsink, 2000). Further complicating the energy tran-
sition landscape is the issue of land acquisition, which has led to activities such as land speculation
(Bohlmeijer, 2022). Existing theoretical frameworks, such as game theory and social dilemma theory,
have attempted to explain this, but they appear to address only a segment of the issue (Wolsink, 2000).

In light of these complexities and challenges, policy responses have aimed at addressing the core
issues and fostering a more inclusive approach. The Dutch Climate Agreement, known as the Kli-
maatakkoord, accentuates the significance of community participation in renewable energy ventures
(HIER, 2019; Ministerie van Economische Zaken & Ministerie van Infrastructuur en Milieu, 2013b). It
introduces an aspiration wherein 50% of the ownership of renewable electricity production on land rests
with the local community. This entails that both citizens and local enterprises should ideally hold half
the ownership. The underlying rationale of this aspiration is that shared ownership can bolster collab-
oration, dedication, and a profound interest in the project’s success. Such an ownership model also
enables the local community to exert influence over the project’s direction and its financial undertakings.
This equitable distribution is not strictly a regulatory requirement but rather a guiding principle and can
be adapted to fit the specific needs of each project. However, despite these guidelines, the real-world
execution of community involvement and local ownership is not well-defined (NP RES, 2021). Ques-
tions remain about understanding the influential factors for collaboration and optimal organisational
configurations.

1.2. Research Gap
Given the multifaceted nature of the energy transition, collaboration among stakeholders becomes es-
sential. However, current frameworks offer limited guidance on the factors driving these collaborations,
leaving room for questions about stakeholder intentions, capabilities, and roles (NP RES, 2021). The
Institutional Analysis and Development (IAD) framework, offers a lens to explore these dynamics in play.
Historically linked to common pool resource governance, its application to the energy sector is gaining
traction (A. Koster & Anderies, 2013; Lammers & Hoppe, 2019; Milchram, Märker, Schlör, Künneke,
& van de Kaa, 2019; Newell, Sandström, & Söderholm, 2017). Ostrom’s insights into ’rules-in-use’
emphasise the importance of informal rules in guiding decision-making processes related to common-
pool resources (Mcginnis & Ostrom, 2014; McGinnis, 2011; Ostrom, Gardner, & Walker, 1994). In the
context of this study, wind energy is perceived as such a resource, where informal norms play crucial
roles in its governance and utilisation. While previous research has investigated several aspects of
these dynamics, the relationship between organisational structures and institutional dynamics and how
they influence project outcomes remains underexplored (Graaff, 2018; Klok et al., 2023; Lammers &
Hoppe, 2019; Nabielek, 2020). A deeper understanding of this interplay could hold significant value
for the broader energy community. Grasping the influencing factors and the underlying dynamics can
offer stakeholders valuable insights. The outcome of this study can potentially streamline future energy
projects, ensuring more efficient and community-accepted outcomes.
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1.3. Research Scope and Questions
This research employs a methodological approach based on case studies and integrates both qualita-
tive and quantitative methodologies. Fourteen cases are included for examination. First, each case
is analysed individually, focusing on their institutional conditions with reference to the IAD framework.
Once each case is assessed individually, a comparative analysis follows, aiming to understand patterns,
variations, and common themes across the cases. Statistical tests are used to identify correlations and
the Qualitative Comparative Analysis (QCA) method is utilised to discern patterns in medium-sized data
sets (Ragin, 2008). Given the study’s emphasis on within- and cross-case analysis, the integrated use
of qualitative and quantitative research methods is expected to provide a comprehensive and detailed
evaluation of the selected cases. Central to this research lies the main research question:

”How do institutional rules vary between LECs and CWEPDs in shaping the trajectories and out-
comes of wind farm planning and development in selected Dutch onshore wind farm projects?”

To dissect this overarching query, the following sub-questions are posited:

SQ 1. What are the factors, encompassing biophysical constraints, community attributes, and both
formal and informal rules, that delineate the trajectory of wind farm planning and development
for LECs and CWEPDs?

SQ 2. How do the institutional conditions of LECs and CWEPDs vary in influencing the trajectory of
wind farm planning and development in selected Dutch onshore wind farm projects

SQ 3. How do the institutional conditions of LECs and CWEPDs vary in influencing the outcome of
wind farm planning and development in selected Dutch onshore wind farm projects

SQ 4. What combination of institutional conditions coupled with the LEC or CWEPD form contribute to
variations in wind farm planning and development in selected Dutch onshore wind farm projects?

The first research question seeks to delineate the Dutch wind energy environment and emphasises
the attributes and operational methods of LECs and CWEPDs. By doing so, this question serves as a
foundational element for the following research questions.

The second sub-question delves into individual cases to analyse the institutional variations during plan-
ning and development. Grounded in scholarly literature and expert perspectives, this investigation is
based on the idea that LECs and CWEPDs have differing informal rule applications. Utilising the IAD
framework, this question aims to ascertain how these distinct organisational structures shape the insti-
tutional rules under which they operate.

Implementing findings from the second research question, the third research question aims to con-
trast and compare the results. Its primary objective is to recognise the institutional factors leading to
variations in outcomes, notable project duration’s and community objection. This question leverages
statistical methodologies to evaluate how these institutional elements influence project results.

The fourth question aims to comprehend how specific combinations of institutional conditions, cou-
pled with organisational structures, affect project outcomes. The goal is to provide a comprehensive
understanding of the interplay between institutional conditions and organisational forms in shaping
wind energy development projects. To achieve this, the Qualitative Comparative Analysis method is
employed to discern the causal combinations between institutional and organisational conditions.

1.4. Relation to MSc Sustainable Energy Technology
The Master’s program in Sustainable Energy Technology (MSc SET) examines the intersections of
technical considerations, socio-technological aspects, and regulatory elements in the development and
application of sustainable energy technologies. The master study aims to address the evolving energy
requirements of societies while considering the environmental implications associated with greenhouse



1.5. Outline of the Thesis 4

gas emissions. One significant focus is the movement away from fossil fuels towards more sustainable
energy sources, a change that requires adaptation within the prevailing energy infrastructure. This re-
search is positioned to offer insights into certain elements of sustainable energy initiatives, specifically
highlighting institutional factors that could play a role in the development of renewable energy projects.

From an academic perspective, this research provides an institutional examination of wind energy
projects, guided by the IAD framework and inspired by Ostrom’s contributions. The goal is to pinpoint
institutional factors influencing variances in project outcomes. Utilising statistical tests and the QCA
method, this study seeks to establish correlations and uncover patterns across the selected cases.
The findings aim to serve as a valuable asset for diverse stakeholders in the energy sector, providing
insights to streamline upcoming wind energy project. In doing so, the research aligns with the objectives
of the MSc SET program of understanding and advancing the sustainable energy transition.

1.5. Outline of the Thesis
This study is organised into three phases: initiation, development, and culmination, structured across
eight chapters (Arab, 2022). In the ”Initiation Phase”, Chapters 2 and 3 are presented. Chapter 2 in-
troduces the literature and the theoretical framework. Chapter 3 details the research design and the
chosen methods. The ”Development Phase” encompasses Chapters 4, 5, 6 and 7. Data is gathered
from interviews and sources including academic articles and publicly available documents. Following
data collection, qualitative coding and process tracing are applied for analysis. Chapter 4 explores
the contextual landscape, aligning with the first sub-question. Chapter 5, utilising the IAD framework,
addresses the second sub-question. Chapter 6 provides a quantitative analysis of the data, addressing
patterns and contrasts between the two entities, corresponding to the third sub-question. Chapter 7 con-
ducts a comparative analysis addressing the fourth sub-question. The ”Culmination Phase” includes
Chapters 8. This chapter summarises the research findings and acknowledges the study’s limitations
while also suggesting future research directions. The Research Flow Diagram, depicted in figure 1.1,
offers a visual representation of the study’s progression. Supplementary sections provide a bibliogra-
phy, interview transcripts, and additional materials.

Ch. 1 
Introduction

Ch. 2 
Theoretical
Framework

Ch. 3
Methodological

Framework

Ch. 4 
Research 

Foundation

Ch. 5 
Institutional 
Conditions
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Figure 1.1: Research Flow Fiagram of the study (Arab, 2022)



2
Theoretical Background

This chapter provides the foundational theory for the study. The chapter starts by outlining the literature
review methodology in section 2.1. Subsequently, in section 2.2, the theoretical background is intro-
duced. This section begins with an exploration of ”institutions” as they relate to this study in section
2.2.1. The rationale for the IAD framework is detailed in section 2.2.2. An examination of the framework
is provided in section 2.2.3, followed by an overview of the 8 design principles in section 2.2.4.

2.1. Literature Review Methodology
This subsection details the approach used for a systematic literature review pertinent to this study’s
theoretical framework. The review employs a structured methodology, incorporating elements from
the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA), including specific
inclusion and exclusion criteria as recommended by PRISMA (Page & et al., 2021). The PRISMA
flowchart, which visually represents the selection process, is presented in figure A.1.

The literature review primarily focuses on understanding institutions, delving further into the IAD frame-
work and its intersection with energy transition as documented in scholarly literature. The initial step
involves sourcing relevant studies from databases like Scopus, Google Scholar, ScienceDirect, and
the TU Delft repository. Governmental databases and official websites were used for insights and, in
certain contexts, are treated as ’records’. Both English and Dutch studies were included without any
specific restrictions on publication dates. The search encompassed diverse research forms, especially
those relevant to energy infrastructure projects with potential spatial implications at the municipal level.
Several examples of keywords that were used during the search were ”institutions/institutional”, ”Com-
parative institutional analysis”, ”Wind energy development”, ”Social acceptance”, and ”Netherlands”.
After initial retrieval, certain studies were excluded due to duplication. A subsequent screening pro-
cess was conducted, during which records were excluded based on irrelevant language, non-pertinent
title or abstract, or limited relevance in the conclusions. Backward & Forward Reference Searching
techniques were applied to key publications, facilitating the tracing of additional relevant sources and
gauging their influence. In total, 19 records were identified as primary sources for this study. Details
on this process are provided in the Appendix, as shown in figure A.1.”

The literature review emphasises the study of the institutional environment. The approach adopts a the-
oretical framework based on Williamson’s New Institutional Economics theory. This is supplemented
by insights from Elinor Ostrom’s IAD framework. Records that correspond with the institutional criteria,
especially those referencing Dutch case studies on wind energy or institutional analysis within the IAD
academic scope, were preferred during the search. Further specifics on these records can be found in
tables A.1, A.2 and A.3.

2.2. Conceptual Link
This section aims to explain the theoretical underpinning for the research, specifically focusing on the
institutional conditions in wind farm planning and development. The importance of establishing a con-
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ceptual link becomes evident as it bridges the broader theoretical landscape to the specialised area of
wind development.

2.2.1. The Concepts of Institutions
This research focuses on institutional variation, highlighting the role of institutions in determining decision-
making contexts. Institutions provide a framework for stakeholder interaction, defining boundaries for
acceptable behaviors (P. J. Klok, Coenen, & Denters, 2006). By understanding these structures, the
decision-making processes become clearer, illustrating the influence of organisational entities on wind
farm development (Coenen, 2009). Institutions refer to guidelines or rules governing social interactions.
They are essential in managing complex socio-technical systems (A. M. Koster & Anderies, 2013). As
energy transitions involve social and technological facets, understanding the institutional landscape
surrounding wind energy development is crucial. Definitions of institutions vary. North defines them
as constraints shaping political, economic, and social interactions (North, 1991). McGinnis sees insti-
tutions as human-made constraints or opportunities influencing individual choices and their outcomes
(McGinnis, 2011). This study adopts the definition by Polski and Ostrom, who describe an institution
as a rule, norm, or strategy influencing behavior in repetitive situations (Polski & Ostrom, 1999). There
are two main types of institutions: formal and informal. While formal institutions like laws are docu-
mented, informal ones, such as cultural norms and traditions, remain unwritten (Hrelja, Monios, Rye,
Isaksson, & Scholten, 2017; North, 1991). Informal institutions often complement formal ones by filling
unaddressed areas (Rye, Monios, Hrelja, & Isaksson, 2018). Both types of institutions together shape
the behavior of the actors, which in this context refers to individuals or entities involved in the wind
farm development process. Often termed as ’rules-in-use’, these institutions dictate actor behavior in
situations needing group coordination (Milchram et al., 2019). The IAD framework is employed in this
research to systematically analyse these institutional conditions.

2.2.2. Rationale for Adopting the IAD Framework
According to Ostrom, the IAD is designed to encompass a broad set of variables that are instrumental
in analyzing diverse institutional scenarios, from market exchanges and corporate entities to commu-
nity bodies and governmental units (Ostrom, 2010). In its core, it offers a meta-theoretical vocabulary,
enabling researchers to delve into specific theories or compare multiple theories.

The Institutional Analysis and Development (IAD) framework originally centered on governing common
pool resources, such as forests, fisheries, and lands, contextualised primarily by Hardin’s ’tragedy of
the commons’ proposition in 1968 (Hardin, 1968). Through Ostrom’s work, it became evident that local
communities frequently and effectively govern their resources through effective governance mecha-
nisms. In recent years, the IAD framework has found relevance in energy transition research, including
studies focusing on wind energy (A. Koster & Anderies, 2013; Lammers & Hoppe, 2019; Milchram et
al., 2019; Newell et al., 2017). This research evaluates wind farms within the ambit of common goods.
While drawing inspiration fromOstrom’s guidelines for collective resourcemanagement, it is recognised
that wind farms, given their distinct private ownership structures, do not align completely with the tradi-
tional common goods definition. However, wind farms have features similar to common goods, such as
challenges associated with land allocation, benefits and detriments extended to non-owners, and their
contribution to communal energy consumption. By incorporating the IAD framework, the study seeks
a thorough examination of the institutional complexities within wind farm development. The adaptabil-
ity of the IAD framework is conducive to this exploration, furnishing in-depth perspectives into public
institutional frameworks (Mcginnis & Ostrom, 2014; McGinnis, 2011). Significantly, the IAD framework
elucidates prevailing institutional norms and their subsequent implications. While its not the primary
intent, insights from this study might be instrumental in shaping efficacious policy frameworks for future
wind energy initiatives. The ensuing sections will delve further into the applicability and nuances of the
IAD approach in this research context.

2.2.3. The IAD Framework and Ostrom's Perspective
This study adopts Ostrom’s perspective on institutions and rules, specifically her concept of ’rules-in-
use’ (Ostrom et al., 1994). Instead of focusing on the written form of rules, it considers their practical
application and their role in shaping interactions. Rules are classified as either ’formal’, based on official
legislation or policy, or ’informal’, originating within community traditions or shared practices. Both di-



2.2. Conceptual Link 7

mensions are relevant for understanding institutional dynamics and their role in decision-making. The
IAD framework provides a methodological approach to examine the institutional context of decision-
making, emphasising the interactions between its components. It assists in assessing how these com-
ponents collectively influence decision-making outcomes (Mcginnis & Ostrom, 2014; McGinnis, 2011).

Biophysical
conditions

Attributes of 
community

Rules-in-Use

Action situations Interactions

Outcomes

Evaluative Criteria

External Variables

Figure 2.1: The Institutional Analysis and Development Framework (Ostrom, 2002)

As illustrated in Figure 2.1, the IAD Framework comprises five main components: external variables,
an action situation, patterns of interactions, outcomes, and evaluative criteria:

1. External Variables: These are factors beyond the immediate control of the participants within
the institutional arrangement and can be segmented into three categories:

• Biophysical Conditions: The biophysical conditions represent the physical environment or
resources relevant to the action situation. This includes the tangible material properties and
characteristics of the resource (Ostrom et al., 1994). For wind energy project development,
this includes factors like location and topography, prevailing wind patterns, terrain type and
current land usage. Ecological considerations, such as the presence of local wildlife, also
belong to this. These conditions naturally shape the feasibility and design of wind energy
projects.

• Community Attributes: Defined as all relevant aspects of the social and cultural context in
which an action situation is located (McGinnis, 2011). Community attributes encapsulate the
inherent qualities of the participating or affected community, including trust in the relevant au-
thority, representation by involved stakeholders, the history of prior interactions, the degree
of internal uniformity or diversity, and the collective knowledge and social capital. For wind
energy projects, this might include the community’s prior experience with renewable energy
initiatives, public perception of wind energy, and the degree of local expertise in renewable
energy technologies.

• Rules-in-use: This represent the prevailing formal and informal norms and regulations that
guide behavior and actions (Ostrom, 2011). They affect the whole process and sometimes
only smaller parts. There are seven rule types: position rules, boundary rules, choice rules,
scope rules, aggregation rules, information rules, and payoff rules (McGinnis, 2011). Figure
2.2 illustrates the seven rules on the action situation (Lammers & Hoppe, 2019):
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Figure 2.2: The Action Situation and the respective Rules-in-Use (Ostrom, 2002)

– Boundary Rules: Define who can participate in the decision-making process, for in-
stance, stipulating which stakeholders or authorities have a vote in wind energy project
approvals.

– Position Rules: Designate roles and responsibilities within the process. For example,
specifying the role of a project leader in a wind energy development project.

– Choice Rules: Outline the possible actions stakeholders can take within their roles,
such as initiating environmental impact assessments or organising community engage-
ment sessions.

– Information Rules: Govern what information is accessible to participants, like wind
turbine noise studies or the financial implications of the project. Additionally, it examines
how this information is disseminated and used.

– AggregationRules: Dictate how decisions are arrived at, potentially involving individual
decisions, collaborative choices, or coalition-based consensus in the context of a wind
energy project.

– Payoff Rules: Detail how the benefits and costs of certain actions and outcomes are
allocated, including aspects like the distribution of financial gains from a wind energy
project among stakeholders or addressing the cost implications of potential environmen-
tal impacts.

– Scope Rules: Describe the possible outcomes of the decision-making process and their
implications, such as the geographical boundaries of a wind farm or the specific type of
turbine implemented.

2. Action Situation: The action situation is fundamental to the IAD framework, serving as the arena
where institutional rules and norms intersect, and outcomesmaterialize through actor interactions.
In this setting, actor behavior can be critically assessed. Additionally, the presence of sub-action
situations can introduce varied institutional influences. Collectively, these action situations define
the holistic decision-making domain for processes such as project planning and implementation.

3. Interactions: The patterns of interaction encompass the modes of engagement between actors,
potentially cooperating, negotiating, or even conflicting.

4. Outcomes: Represent the tangible results stemming from these interactions. In the context of
this study, this could include the duration to establish a wind farm and the extent of objections
from the local community.
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5. Evaluative Criteria: These criteria establish benchmarks to assess the effectiveness of institu-
tional arrangements. They incorporate measures of efficiency, equity, and legitimacy.

In summary, the IAD framework provides a perspective on how established ”rules-in-use” influence
actor behaviors within an action situation. These rules, both formal and informal, set the context for
interactions among actors and determine subsequent outcomes. The IAD framework aids in evaluating
and understanding the influence of these outcomes on institutional structures, highlighting potential
shifts in institutional practices (Lammers & Hoppe, 2019; Milchram et al., 2019; Ostrom, 2011). The
following section further explores the application of the IAD framework.

2.2.4. The 8 Design Principles
Ostrom’s comprehensive research presents eight guiding principles for the sustainable and equitable
governance of common resources. Although this study does not intend to directly extrapolate these
principles for wind energy policy-making, they serve as a foundational reference for the culminating
discussions. Ostrom’s principles for the governance of commons are as follows (Williams, 2018):

1. Clearly defined boundaries: It is essential to delineate who can access specific resources.
Without a well-defined beneficiary group, resources risk being over-exploited.

2. Proportional benefits and costs: Local conditions and ecological needs should shape the rules,
ensuring a balance between benefits received and costs borne.

3. Collective decision-making: Effective governance is more likely when stakeholders participate
in rule formulation, fostering a sense of ownership and adherence.

4. Effective monitoring: To ensure compliance, mechanisms should be in place to monitor adher-
ence to established rules.

5. Graduated sanctions: Effective commons governance incorporates a tiered system of penalties
for rule violations, from warnings to fines, accompanied by potential reputational consequences
within the community.

6. Accessible conflict resolution: It is pivotal to have a cost-effective and straightforward mecha-
nism for addressing disputes, allowing members to address grievances without prohibitive costs
or barriers.

7. Right to self-organisation: For commons rules to be effective, they should be recognised and
respected by higher-tier authorities.

8. Nested enterprises: Some resource governance aspectsmight require local management, while
others may benefit from broader regional collaboration.



3
Research Methodology

This chapter presents the methodology adopted for this research. The overall research approach is
introduced in section 3.1. The context-setting desk research is detailed in section 3.2, while the criteria
and process for case selection are discussed in section 3.3. Section 3.4 highlights the specifics of data
collection, and the methodology applied for the IAD analysis is found in section 3.5. The rationale and
design of the scoring system utilised in the quantitative phase are elaborated in 3.6. Statistical testing
procedures are documented in section 3.7, and the methodology for employing the QCA approach in
section 3.8. The chapter concludes with a overview of the research design in section 3.9.

3.1. Methodological Research Approach
The researchmethodology integrated quantitative and qualitative data, harnessing the respective strength
of both methods to identify causal effects and to provide a comprehensive understanding of the opera-
tional institutional arrangements. This aligns with the perspective that qualitative evidence can signifi-
cantly complement quantitative research, offering a more holistic understanding beyond numerical data
alone (Seawright, 2016; Trampusch & Palier, 2016). The research process compromised the following
key stages:

1. Mapping the Dutch wind energy landscape to provide context and understanding.
2. Selection of cases and in-depth case study, based on the principles of the IAD framework.
3. Through a combination of statistical methods and Qualitative Comparative Analysis (QCA), cases

were comparatively analysed to identify patterns and differences.
This research involved a collaboration with four Bachelor’s end project (BEP) students from TU Delft
University, executed within the context of their final year research project. The collaborative approach
provided a broader perspective on the research subject, added credibility to the statistical tests, and
ensured the necessary number of cases for QCA were attained. The BEP students each contributed
by applying the IAD framework to two or three cases each. The final case selection was made by me
to ensure the research’s direction and coherence. Each student was assigned cases from a specific
province, with my role being one of close supervision, guidance, and support. My research provided
a foundational framework for the students’ work, and their contributions subsequently informed and
enriched my broader analysis. While their work was autonomous, their findings have been incorporated
as integral components of this study. Complete access to all primary data, including interviews they
conducted, was granted to ensure consistency in data interpretation.

3.2. Methodology for Contextual Landscape Analysis
To provide a contextual basis for this study, a systematic literature review was conducted. The structure
of this review was based on the PRISMA methodology. The literature selection process is depicted
in the PRISMA diagram, as illustrated in figure A.1. During this phase, studies were sourced from
databases such as Scopus, Google Scholar, ScienceDirect, and the TU Delft repository. Additionally,
valuable insights collected from governmental databases and official websites were deemed insightful
and, hence, also classified as a ”record.”

10
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3.2.1. Analysis of the Dutch Wind Energy Landscape
This part of the research zoomed in on the the wind energy landscape in the Netherlands utilising
literature research. Central to this investigation were several factors: geographical considerations, lo-
cational dynamics at play, the prevailing public attitudes towards wind energy, the distinct phases each
project undergoes, and the overarching regulatory milieu in which these projects operate. The study
encompassed an evaluation of current wind turbine regulations, a historical perspective on prior devel-
opments, and an outline of anticipated goals. The primary references for this examination originated
from reports pertinent to Dutch renewable energy initiatives, with a particular concentration on wind
energy. Relevant records are itemised in table A.4 in the appendix.

3.2.2. Evaluation of Wind Energy Business Models in the Netherlands
This part of the study assessed wind energy business models, with a particular focus on the organisa-
tional structures and strategic methodologies adopted by different stakeholders. A detailed examination
was carried out on the organisational and legal entities of LECs and CWEPDs to discern their char-
acteristics. The evaluation criteria included: General Objective, Profit Distribution, Decision-Making
Frameworks, and Legal Form. The research was primarily oriented towards Dutch renewable energy
literature, accentuating wind energy. An interview with a industry professional and representatives from
the Dutch energy cooperatives sector was also undertaken, offering valuable perspectives. A complete
list of these reports and further insights from the interview can be found in table A.5 and chapter B in
the appendix.

3.3. Case Selection Methodology
To investigate the role of organisational form in project planning and execution, a methodical case
selection approach was utilised. The study primarily aimed to identify variations in institutional pro-
cesses during decision-making and assess if these differences, shaped by the organisational structure,
resulted in diverse outcomes. The aim of the case selection was to select similar cases with the organ-
isational form being different, specifically LECs and CWEPDs.

3.3.1. Criteria for Case Selection: Within-case Analysis
Cases were chosen that demonstrated similar wind farm properties, faced analogous biophysical con-
ditions, community attributes, and regulatory environments. This approach favoured cases within the
same province due to presumed shared regulations, community sentiments, and environmental con-
texts. Yet, given the limited number of wind farms with closely aligned similarities within a single Dutch
province, the inclusion was broadened to encompass multiple provinces. This methodology identified
suitable cases across five provinces that met the set benchmarks. The process to make comparison
possible between these provinces will be explained later.

Achieving complete consistency in wind farm proportions and external variables across cases was
complex. Therefore, the methodology emphasised a selection process to approach this as best as
possible by selecting cases that were similar in proportions, location, and developed during the same
period. The selection hinged on various criteria, some of which might have been dynamic, evolving
during the project’s timeline. For instance, variables like the wind turbine height might not have been
predetermined and could have undergone modifications. In an ideal setup, cases would have retained
their initial proportions throughout, with outcome differences emerging solely in terms of process du-
ration and objections faced. However, this perfect alignment remained elusive. To account for the
dynamic nature of certain proportional variables, which might also have served as outcome measures,
a control test was utilised. This test examined the impact of these components on the outcomes of
interest. This ensured that the chosen cases resembled each other as closely as possible. The control
test was crucial in discerning potential causal relationships. For example, it verified that the number of
wind turbines did not disproportionately influence the process’s duration, thereby affecting the primary
outcome variables of interest.

Location, Turbine Proportions and Development Period
Location, wind turbine proportions and period of development were selection criteria. In this regard, it
was crucial to proceed with caution. The act of selecting based on an outcome variable poses chal-



3.3. Case Selection Methodology 12

lenges, especially when the focus is on analyzing both the process and its eventual outcome. As a
result, the methodology emphasised the selection of cases that bore maximum similarity. Furthermore,
a statistical control test was undertaken to guarantee the absence of correlation with the outcome under
consideration. Within the context detailed in Chapter 4, the Dutch government had designated specific
regions as suitable for wind energy projects. These designated areas highlighted where wind energy
projects were situated in ideal situations. These areas also provided an indication of the number of
wind turbines that could be installed. While developers possessed flexibility to make adjustments within
these zones, the range of modifications was limited. Given these guidelines, using location and turbine
size as selection criteria was practical. Additional, the period of development was used for selection
criteria. This guideline was adopted to ensure that the majority of cases operated within comparable
regulatory and technological contexts, and experienced relatively similar public sentiment. Following
the aim of the objective of this research, certain key parameters were identified to ensure consistency
and comparability among selected cases:

• Number of Wind Turbines: Projects within the provinces’ jurisdiction, specifically those with
capacities ranging from 5-100 MW, were prioritised. Given that many LEC-developed wind farms
typically featured 4-5 turbines, this study primarily focused on cases within this range.

• Turbine Capacity: While not a strict selection criterion, the study used a guideline favoring tur-
bines with an average capacity of approximately 4 MW, permitting a deviation of ±1.5 MW. This
guideline aimed to ensure that the majority of cases were within a similar performance range,
avoiding direct comparisons between modern high-performance turbines and older models.

• Hub Height: The study emphasised the inclusion of cases where turbine heights exceeded 85
meters. Such elevations were typically representative of modern designs and the latest technolog-
ical advancements. While these greater heights were not necessarily associated with increased
noise levels—as confirmed by (RIVM, 2023)—they might have influenced visual impacts. There-
fore, this criterion ensured a consistent benchmark for these external visual factors across the
selected cases.

• Proximity Parameters: Distance constraints were set at a maximum of 1 km from the closest
residences and 2.5 km from the main residential zone. These boundaries ensured that variances
in situational effects due to distance differences were minimised.

• Repowered Wind Farms: The research included projects with turbine replacements, commonly
termed as ’repowering’. This process denoted the transition from older turbines to models based
on newer technologies. While the study would ideally have focused more on non-repowered
projects, the scarcity of such cases required the inclusion of repowered projects as well. Later
control tests evaluated the potential influence of this variable on the main outcome variables being
studied. item Period of Development: Though not a rigid selection criterion, the study leaned
towards wind farms that had commenced development within the last decade. This guideline
was adopted to ensure that the majority of cases operated within comparable regulatory and
technological contexts, and experienced relatively similar public sentiment.

Biophysical Conditions
Looking at the biophysical conditions, the sole criterion established is on onshore wind farms. Given
the Netherlands’ relatively uniform topography, no specific criteria were deemed necessary for altitude.
Similarly, no standards were established regarding wind availability, wind speeds, or proximity to pro-
tected natural areas.

Attributes of community
Community attributes were an essential parameter in the selection process. Ideally, a consistent level
of support or opposition within a community was sought. Additionally, community demographic factors
such as age, income, and education were considered ideal metrics for evaluation. Additionally, stake-
holder interests, including those of local residents, environmental entities, investors, and local political
interests, could be of significant importance in relation to wind turbine placements. However, given the
research’s timeline and the need for both within-case and cross-case analyses, adhering strictly to all
these criteria in detail proved challenging. Cases from the same province were thus selected, operating
under the assumption that community attributes were relatively consistent within provincial boundaries.
The IAD analysis delved deeper into these community attributes to detect an discrepancies. Any perti-
nent observations were highlighted accordingly.
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Rules-in-use
For the consistency of the study, efforts were made to keep the formal rules consistent across selected
cases. Cases predominantly from the same province were chosen to ensure a consistent regulatory
environment. Moreover, cases initiated and built within the past decade were prioritised to minimize
discrepancies arising from rule changes. The primary focus of this research is on the informal rules,
hence no specific selection criteria were applied in this area. A subsequent section, to be discussed
later, will elaborate on the steps taken to compare cases from different provinces.

Ownership
A pivotal differentiation in this research was the ownership model between the LECs and CWEPD.
Ideally, the study would have assessed an equal number of cases where projects were solely owned
by LECs and solely by CWEPDs. Such a clear distinction would have facilitated a straightforward
comparison. However, the varied percentage of ownership introduced a unique opportunity: examining
potential correlations between the degree of LEC ownership in a project and associated outcomes. The
”percentage cooperation” denoted the proportion of wind turbines owned by LECs, with the remainder
typically overseen by CWEPDs.

3.4. Data Collection for In-depth Case Analysis
After the cases were selected, a systematic examination was essential for a comprehensive analysis.
This detailed assessment involved two primary steps: an exhaustive literature review and interactions
with relevant stakeholders through interviews.

3.4.1. Literature Review
The objective of the literature review was to gather essential information about the selected cases. A
range of data sources, including institutional websites, reports, and newspaper articles, was consulted.
Given the transparency associated with wind farm projects, numerous governmental documents were
accessible. These documents offered insights into aspects like project descriptions, permit applica-
tions, and more. Notably, The National Location Platform (’Het Nationale Locatie Platform’) provided
a comprehensive permit application overview for each case. This covered practical, legal, noise, and
environmental facets. This generally served as the initial step to get a comprehensive overview of all
factors.

3.4.2. Engaging with Stakeholders through Interviews
To delve deeper into each case, interviews were held with stakeholders associated with the selected
cases. These discussions ensured a broad and enriched data capture. The research adopted a semi-
structured interview approach, with the questionnaire detailed in Appendix C. The data was organised,
transcribed, and categorised in line with Skarbek’s guidelines for qualitative institutional analysis (Skar-
bek, 2020). This methodology underscores the need to integrate diverse perspectives to foster a well-
rounded narrative, further informed by the Causal Process Tracing technique, which is elaborated upon
in subsequent sections.

Participants in the interviews held diverse roles which provided a multifaceted view of the cases. Their
insights often revealed details not found in publicly available documents, bridging knowledge gaps and
spotlighting key societal dimensions. Given the intricacy of this research and the variety of stakehold-
ers and projects, it was assumed that a minimum of two interviews per case would be pivotal for a
comprehensive IAD analysis. Although more interviews might have enriched the exploration, the cho-
sen number ensured a comprehensive overview aligned with the study’s objectives, considering the
time constraints of the research. Further discussions on the approach and possible refinements will
be presented in the recommendations section. A complete list of interview participants is presented in
table 5.2.

Every interview was conducted after obtaining the participants’ consent and was subsequently audio-
recorded and transcribed. These transcriptions were then analysed using the Atlas.ti software (version
23.1.1). The deductive data analysis approach was utilised to assess the data against well-established
concepts (Fereday & Muir-Cochrane, 2006). ATLAS.ti played a pivotal role in this phase as it compared
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the data with existing theoretical frameworks, identifying alignments and differences, and grounded the
analysis in recognised conceptual structures, contrasting findings with established paradigms (Fereday
& Muir-Cochrane, 2006). The coding scheme drew from the IAD framework elements, further enriched
by inductively obtained codes and insights from Lammers & Hoppe (Lammers & Hoppe, 2019). The
detailed coding framework can be found in table D.1 in Appendix D.

3.5. Application of IAD Framework using Causal Process Tracing
The research employed the IAD framework to examine cases. In this endeavor, Causal Process Tracing
(CPT) was utilised for its systematic approach to investigate complex processes, focusing on the im-
pact of institutional conditions over time (Blatter & Haverland, 2012). This methodology was adopted
to elucidate the interrelations between institutional structures and decision-making sequences when
viewed through the IAD lens. By segmenting these sequences into ’action situations’, the study aimed
to discern the specific influence of institutions at distinct stages.

The analysis followed three main steps: developing case narratives, identifying significant moments,
and evaluations of the motivations and actions of primary participants (Blatter & Haverland, 2012).
Initially, each case was systematically documented. Key events were identified and chronologically
plotted to form a coherent narrative and timeline. The intent of the IAD framework was to provide a
comprehensive analysis of individual cases, emphasising moments that potentially shifted the trajec-
tory and outcome of the process. According to Lamers & Hoppe, these instances are treated as distinct
temporal markers, each influenced by the prevailing institutional conditions (Lammers & Hoppe, 2019).
Such moments became vital because of their capability to redefine the institutional landscape. While
an exhaustive analysis would ideally encompass every significant event in each case, this research
adopted a focused approach.

The scope was narrowed to two universally occurring action situations. The first action situation be-
gan with a project’s inception and concluded at its permit application submission, while the second
spanned the time from permit application to the beginning of the project’s construction. The endpoints
of these situations were clear. Defining the starting point of the initial action situation presented a chal-
lenge. For clarity and accuracy, the beginning was identified where concrete steps towards the wind
farm’s planning were observed. Merely preliminary talks were not deemed as the inception. Rather,
significant indicators like a municipality’s official declaration, a public website announcement, or a com-
munity presentation determined the project’s commencement. The decision to divide the process into
two phases was based on the following considerations:

• Consistency: The two phases were evident in all the cases evaluated.
• Time-efficiency: Given the time constraints of this study, this ensuredmanageability and ensured
to complete the study within the given time.

• Phase Comparison: Each phase had distinct institutional challenges. This segmentation al-
lowed for understanding how initial condition might influence the subsequent phase.

For every case, both phases were examined by utilising the IAD framework.

3.6. Dataset Formulation for Cross-Case Examination
The in-depth analysis of individual cases provided insights into the distinct institutional conditions of
each. However, a cross-case comparison methodology was used to derive further insights into com-
parisons. Cases were selected based on multiple criteria, including their specific province. To facilitate
comparisons across provinces, a follow-up process was employed. This ensured that cases from dif-
ferent provinces could be compared against their institutional characteristics. Additionally, the study
investigated the effects of these conditions on critical outcome variables, specifically the duration from
project initiation to the start of the construction, and the number of views and objections. To enable
a comparison of institutional conditions across cases and to determine their impacts on outcomes, a
structured scoring mechanism was formulated, drawing from Ostrom’s ’rules-in-use’. This approach
refined the seven rules, facilitating the assignment of a score to each rule for every case. The IAD
framework was instrumental in isolating these rules, as each case had undergone a detailed individual
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analysis. This scoring method ensured a uniform assessment of cases based on the seven rules. Con-
sequently, it enabled the systematic comparison of cases, revealing potential disparities in institutional
conditions influenced by organisational structures and their likely outcomes.

A scoring system as presented in chapter 5 was designed. The institutional conditions of each selected
case was then scored based on system, paving the way for a subsequent quantitative assessment. I
would like to emphasise that this scoring approach is a new initiative within this research domain. The
scoring system have been designed by myself and reviewed with academic oversight of my supervisors.
This systematic comparison introduces the possibility of integrating quantitative research methods to
qualitative findings. By harmonising qualitative and quantitative information, the research methodology
leverages the merits of both paradigms. Such an integrated approach deepens the understanding of in-
stitutional operational modalities and underscores the collaborative power of qualitative and quantitative
research in offering a more nuanced understanding than solely numerical representation (Seawright,
2016; Trampusch & Palier, 2016). Subsequent sections delve into the specifics of the scoring system
employed.

3.6.1. Translating the Rules-in-Use into Quantifiable Metrics
he scoring system facilitated the conversion of IAD insights into measurable metrics, where each score
denoted the extent to which a particular rule-in-use was manifested. For instance, the ”Information
Rules” elucidated the type and accessibility of information available to participants. Each rule was gen-
eralised, allowing the transformation of qualitative observations into quantitative research components.
Key points regarding the scoring system included:

• Efforts had been made to represent the rules as quantitative as feasible. For instance, the payoff
rule was straightforward to score: every additional measure could earn a higher score. The same
applied for the aggregation rule, though some rules presented more challenges. Ultimately, every
institutional condition or rule received a score indicating its degree of incorporation.

• The development of this scoring system was new. It was formulated by me, with guidance and
constructive input from advisors. Ideally, such a system would have been embedded within an in-
stitutional institute with iterative feedback loops. However, given the constraints of this study, this
method did have inherent limitations which will be further discussed in the discussions chapter.

The shift to a quantifiable method draws inspiration from the works of Fiss and Ragin (P. C. Fiss, 2011;
Ragin, 2008). Their research advocates for a scoring gradient of 0:1:0.2 (0, 0.2, 0.4, 0.6, 0.8, 1), to be
both methodologically sound and functionally appropriate. The reasoning behind this scoring spectrum
is further detailed in section 3.8.2.

3.6.2. Cross-case Examination of Outcomes
This study investigated the connection between institutional conditions and outcomes. Within the data
set, some outcome variables also doubled as selection criteria. Using these as selection standards
could introduce bias. To mitigate this, it was essential to differentiate between primary outcome vari-
ables and those for control. Control tests were conducted to ensure that outcome variables, such as the
number of wind turbines, did not influence the primary outcomes, e.g., appeals to the council of state.
By confirming this, it was then possible to focus on key factors, like whether enhancing the payoff rule
shortened project durations.

Outcome Variables of Interest
The variables under this category captures the outcome of the two phases and include the following:

1. Total Duration: : Represents the period from the conception to the onset of construction, provid-
ing a perspective on process duration.

2. Duration Phase 1: Spanning the period from project’s inception to permit application.
3. Duration Phase 2: Spanning the period from permit application to the the start of construction.
4. Number of Views: The number of views during the permit application stage.
5. Number of appeals to the Council of State: Reflects the count of invoked formal legal pro-

cesses.
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Controlling for Potential Confounding Outcome Variables
In the case selection, a consistent approach was adopted. However, it was essential to ensure these
factors did not influence the primary outcome variables. A control analysis detailing the potential impact
of these factors is provided in chapter 6. The potential influence of the following outcome variables was
controlled for:

1. Turbine-specific Factors (Number, Height, Capacity)
2. Distance to First Houses and Residential Areas
3. Repowered wind farms

After structuring the data set, statistical procedures were applied and comparative case evaluations
were conducted via the QCA method, as detailed in the subsequent sections.

3.7. Statistical Analysis Methodology
The collected data was processed and analysed using a series of statistical tests. The purpose of these
tests is to transform raw data into actionable insights. This analysis was facilitated using the Statistical
Package for the Social Sciences (SPSS) Version 29. The data set for this study includes the following
attributes:

1. ControlledOutcomeVariables: Including the turbine-specific factors, distance to the first houses
and residential area, and repowered wind farms.

2. Organisation Form (Continuous): Exploring the correlation between the percentage of owner-
ship and outcomes.

3. Organisation Form (Nominal): Differentiating between LECs and CWEPDs, irrespective of the
LECs ownership percentage.

4. Scores: Rules-in-use, graded on a scale of 0 to 1 in 0.2 increments.
5. Outcome Variables: Duration, views, and objections.

For the continuous linear data, the one-sided Spearman-rho correlation test was used. This test was
chosen because of its ability to handle limited sample sizes, such as the 14 cases presented in this study
(Soetewey, 2021). Additionally, the test’s one-sided nature aligned with the predetermined direction
of interest. The relationship between organisation form and the scores, given the data’s categorical
nature, necessitated the use of the Fisher’s Exact Test. For comparisons between organisation form
and non-normally distributed time variables across two distinct groups, the Mann-Whitney U test was
used (Soetewey, 2021). The research incorporated the following six tests:

1. Control Outcome Variables vs. Outcome Variables of Interest:

• Employed the Spearman’s rho due to the continuous nature of variables.
• Goal: Verified whether the outcome variables, presumed non-influential, did not impact the
outcomes of interest, allowing for subsequent comparative analyses.

2. Nominal Organisation Form vs. Scores:

• Used the Fisher’s Exact Test for its capability in assessing association between one nominal
and one ordinal variable.

• Goal: Identified trends in scores across organisation forms.

3. Continuous Organisation Form vs. Scores:

• Employed the Spearman’s rho due to the continuous nature of variables.
• Goal: Revealed if increased LECs ownership percentages related to variations in scores.

4. Nominal Organisation Form vs. Outcome Variables of Interest:

• Applied the Mann-Whitney U test to discern variations in outcome between two organisation
forms.

• Goal: Examined if one organisation form had differing durations or varied objections and
views compared to the other.
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5. Continuous Organisation Form vs. Outcome Variables of Interest:

• Used the Spearman’s rho due to the continuous nature of variables.
• Goal: Determined if there was any correlation between the outcome variables and organisa-
tional form percentage.

6. Outcome Variables of Interest vs. Scores:

• Utilised the Spearman’s rho, given the continuous nature of the variables.
• Goal: Determined the interplay between scores and outcomes, elucidating the effect of in-
stitutional conditions on outcome variables.

Significance Levels
Commonly, significance levels of p < 0.01 and p < 0.05 are adhered to in research. However, this study
considered a threshold of p < 0.10 due to the limited sample size. This threshold ensured that potential
findings were not overlooked due to the sample constraints (Andrade, 2019; Cleophas & Zwinderman,
2010).

3.8. Employing QCA for Cross-case Analysis
For this study, Qualitative Comparative Analysis (QCA) was adopted to discern patterns across the
selected cases. This method, discovered by Charles C. Ragin in 1987, uniquely combines qualitative
and quantitative research techniques, leveraging Boolean algebra to decipher complex causal dynam-
ics (Ragin, 1987). One of its main advantages is the ability to identify causal patterns which may not be
evident with conventional methods (Parente & Federo, 2019). The core of QCA lies in its capacity to
recognize and analyse configurations of conditions tied to specific outcomes within the selected cases.
It can differentiate between the conditions that bring about an outcome and those that might prevent
it, considering the principle of causal asymmetry (Pappas & Woodside, 2021). This study employed
QCA to analyse 14 selected cases, aiming to identify key causal elements affecting process outcomes.
The methodology enabled a detailed examination of rule-based contexts (P. Fiss, Marx, & Cambré,
2013). Given the sample size and scope, QCA was deemed apt, delivering insights that transcended
individual case analyses.

3.8.1. Choice of QCA Type
QCA is categorised in three main variants: Crisp Set QCA (csQCA), Fuzzy Set QCA (fsQCA), and Multi-
Value QCA (mvQCA). FsQCA provides a gradation, allowing conditions to have membership values
that range from 0.0 to 1.0. This granularity turns qualitative gradations into quantifiable metrics (Ragin,
2008; Vink & Vliet, 2009). For this data set, fsQCA was the most appropriate choice, granting the
precision to explore continuous values and capture a fuller picture of causal configurations.

3.8.2. Methodology
For QCA, the process followed the methodology as outlined by Parente (Parente & Federo, 2019):

1. Model Design: The initial stage involved the identification of conditions that could influence the
target outcome. These conditions were set at the beginning of this study and came forth from the
overall research approach.

2. Data Collection: This phase entailed the careful selection of cases and the aggregation of data
for determinative factors pertinent to the outcome. This was done in the data collection part of
the study.

3. Data Calibration and Analysis:

• Calibration: The calibration strategy transformed the data into set memberships using a
clearly defined cross-over point. This classified the data into nuanced degrees of mem-
bership. Grounded in theoretical and empirical benchmarks, this approach reinforced both
validity and reproducibility (Misangyi et al., 2016; Schneider & Wagemann, 2012). For this,
the scoring system introduced in section 3.6.1 was used. This quantification approach was
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consistent with prior QCA research, such as those by Fiss and Ragin (P. C. Fiss, 2011; Ra-
gin, 2008), which employed scores of 0, 0.2, 0.4, 0.6, 0.8, and 1, justified by the following
considerations:
– Calibration Accuracy: Excess 0.5 scores could signal calibration challenges, so its ab-
sence assures distinct qualitative delineation.

– Procedural Streamlining: To foster efficient analysis, Ragin suggests steering clear of
values approximating 0.5 (Ragin, 2008).

– Data Nuances: Values such as 0.2 and 0.8 offer granularity, enriching the analytical
process.

Organisation forms were assigned a score of 1 if cases had any form of LECs ownership.
Cases solely owned by CWEPDs received a score of 0. Further details about this data
treatment were provided in 7.2.

• Analysis Using fsQCA: After calibration, the data was processed using the fsQCA software
(version 4.1) for MAC (Ragin & Davey, 2023).

• Configuration Selection: This study followed the logic of necessity, which mandated a sin-
gular conditions to have a consistency score of at least 0.90 (Ragin, 2008). For sufficiency,
conditions had to achieve a consistency score of at least 0.80. In situations with fewer cases,
a consistency score as low as 0.75 was deemed acceptable and was thus used in this study
(Roig-Tierno, González-Cruz, & Llopis-Martinez, 2017)..

• Robustness Checks: After obtaining the results, robustness checks were performed to vali-
date the integrity of the findings. These checks included adjustments to model conditions, re-
calibration of thresholds, and exploration of various consistency benchmarks (Ragin, 2008).

4. Results Presentation and Interpretation:

• Truth Table Solutions: The study presented outcomes from the truth table in two categories,
intermediate and parsimonious solutions (Ragin, 2008).

• Metrics Emphasis: Both the consistency and coverages metrics were used. The latter is
further dissected into raw and unique coverage. The differentials between raw and unique
coverages are visually elucidated in Figure 3.1.
(a) Consistency: Consistency measured the proportion of cases with a particular configu-

ration that also displayed the outcome of interest. A consistency score close to 1 (or
100%) suggested that nearly all cases with that configuration shows the outcome, indi-
cating a reliable relationship. Conversely, a consistency score much below 1 suggests
variability, meaning that the configuration not always leads to the expected outcome
(Ragin, 2008).

(b) Coverage:
i. Raw coverage: Raw coverage measures the proportion of all instances of the out-
come that a specific configuration (or pathway) can account for.

ii. Unique coverage: Unique coverage gauges the proportion of instances of the out-
come that are explained only by a specific configuration and not by any other con-
figuration in the solution.

The key difference between raw and unique coverage lies in their focus. While raw
coverage looks at the total proportion of the outcome that a configuration can account for
(including overlaps with other configurations), unique coverage isolates the proportion
of the outcome explained only by that particular configuration (Ragin, 2008). A visual
representation of this concept can be found in figure 3.1.

• Solution Representation: Researchers often present solutions using either the Boolean for-
mula or the Configuration table. The former uses terms like “NOT”, “AND”, and “OR”, while
the latter displays conditions in a matrix format with symbols indicating presence, absence,
or indifference. Filled circles signify condition presence, unfilled ones for absence, and cir-
cled crosses for indifferent conditions (Parente & Federo, 2019).
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Outcome

X ZY

Casual condition A Casual condition B

Percentage of outcome

Area X 40%

Area Y 20%

Area Z 40%

Coverages

Unique Coverage Raw Coverage

Pathway 1 (X+Y) 0.40 0.60

Pathway 2 (Y) 0.20 0.20

Pathway 3 (Y+Z) 0.40 0.60

Unique Pathways

Pathway Sufficiency Condition

1 A~B Only Condition A

2 A*B Combination of Condition A 
& Condition B

3 ~A B Only Condition B

Figure 3.1: QCA pathways and coverage visualisation

3.9. Synthesis of Research Design and Methodological Progression
The research process is illustrated in figure 3.2. Chapter 4 touched upon the data collection, laying
the groundwork for the study. Chapter 5 builds upon this foundation by employing the IAD framework.
Through causal process tracing and qualitative coding, the action situations were consistently analysed
and the data processed. Chapter 5 introduces the scoring system that was used in chapter 6 for case
comparison, focusing on institutional conditions and outcomes like duration and objection. Statistical
testing was used to investigate the correlations between singular conditions and the organisational
distinctions between LECs and CWEPDs. Following, Chapter 7 employed the QCA method, studying
factor combinations related to outcomes.

Ch. 4 
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4

Chapter in Report Data Gathering 
Method
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Singular 
variables

Combination of 
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Figure 3.2: Methodological Flow Diagram of the underlying study



4
Contextual Analysis of the Dutch
Onshore Wind Energy Landscape

Building upon the methodological foundation, this chapter introduces the primary findings related to the
first research question on the Dutch wind energy sector. The structure of this chapter is as follows: Sec-
tion 4.1 provides an overview of the biophysical conditions of onshore wind energy in the Netherlands.
Section 4.2 explores Dutch viewpoints on sustainable transitions and clarifies the roles of CWEDPs
and LECs in the development landscape. Sections 4.3 and 4.4 describes the formal policies and out-
line the development stages of wind energy projects, respectively. The characteristics associated with
CWEDPs and LECs, encompassing both formal and informal, are discussed in sections 4.5 and 4.6. A
comparative analysis between CWEDPs and LECs is presented in section 4.7. Section 4.8 concludes
with summarising key findings and addressing the first research question.

4.1. Biophysical Conditions for Dutch Onshore Wind Development
The Netherlands has a favorable wind climate suitable for energy generation. Coastal areas experience
consistent wind patterns, enabling turbines in these regions to achieve higher electrical outputs. On
the other hand, while the eastern parts have lower wind intensities, by using taller turbines to capitalize
on higher altitudes, even inland installations can potentially produce between 15 to 30 TWh annually.
Such potential is determined through meticulous wind measurements during planning stages for new
turbine projects (Pure Energie, 2022).

Despite the favorable conditions, the integration of wind energy in the Netherlands presents challenges.
Optimal turbine placement aims to harness renewable energy while preserving ecological, cultural, and
urban heritages. Regulations permit wind turbines to be installed close to residential areas without a
set minimum distance, although 400 meters is an indicative distance. Instead, the focus is on ensuring
noise levels remain below specified limits (Witte & Kuijers, 2023). Measures to address noise pollution
specify that turbine noise should not surpass 47 decibels in the day and 41 decibels at night. More-
over, shadow flicker is regulated to ensure no residence experiences it for more than 17 days annually
and for over 20 minutes daily, excluding overcast days (Ministerie van Volkshuisvesting, Ruimtelijke
Ordening en Milieubeheer, 2010). Advances in turbine design have made modern units quieter, per-
mitting closer residential placement even if they are larger. The aforementioned 400 meters serves as
a guideline, but final placements depend on comprehensive, site-specific evaluations (Pure Energie,
2022). Additionally, other infrastructural elements like pipelines, power lines, and transportation routes,
as well as low-flying aviation paths and conservation areas, impose restrictions. Preliminary guidelines
offer initial feasibility insights, but detailed assessments ultimately dictate turbine placement suitability
(Pure Energie, 2022).
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4.2. Attributes of Community: Dutch Sentiment Towards Wind En-
ergy and Developer Classifications

The transition to sustainable energy emerges as a contemporary policy focal point due to the recognised
environmental consequences of fossil fuels. By 2050, the Netherlands aspires to achieve a primarily
sustainable and carbon-neutral energy system. Public support plays a pivotal role in this ambition. This
section analyses Dutch attitudes towards various energy sources, with an emphasis on sentiments
about wind turbines, drawing extensively from research by Centraal Bureau voor de Statistiek (CBS)
(Kloosterman et al., 2021).

Public Opinion on Diverse Energy Sources in the Netherlands
A significant portion of the populace favors reducing fossil fuel dependence. In 2021, 48% expressed
the view that oil and natural gas usage should decrease, with 13% advocating for a complete cessation
of oil and 9% for halting natural gas. Concerning coal, a third supported a reduction in its consumption,
while 44% favored complete discontinuation (Kloosterman et al., 2021). Renewable energy sources
receive widespread endorsement. Solar energy enjoys 83% support, whereas wind energy garners
72%. Demographic differences manifest in energy preferences: individuals with higher education, fe-
males, younger age groups, and urban residents typically show an inclination towards renewables.
These demographics often express a preference for renewable energy even if alternative options are
economically more attractive (Kloosterman et al., 2021).

The Dutch Perspective on Wind Turbines
Approximately 70% of Dutch citizens favor the establishment of new wind turbines in the country, while
14% oppose, as illustrated in figure 4.1. The primary reservations stem from aesthetic concerns and
potential ecological impacts, such as avian, aquatic, and insect fatalities (Kloosterman et al., 2021).
Some individuals critique the turbines for perceived economic inefficiencies and assert that their energy
output does not justify the financial support they receive. Younger and more educated respondents,
as well as urban dwellers, generally display a more positive perception of wind turbines. In contrast,
the sentiment among those aged 75 and above tends to be less favorable or neutral. CBS research
indicates that 56% of respondents believe turbines should be placed on both land and sea. Regarding
proximity to living areas, sentiments vary, with a discernible trend towards positioning turbines away
from residential zones, suggesting industrial areas, open fields, or outskirts as preferable locations
(Kloosterman et al., 2021).

Classification of Wind Energy Developers in the Netherlands
The Dutch wind energy sector exhibits diversity in terms of development entities. The following four
categories can be identified (Strachan, Lal, & Toke, 2009):

1. Small private investors, primarily farmers: Wind energy offers these individuals an auxiliary
revenue source, while primary business endeavors lie outside the energy domain.

2. Electricity sector, or energy distributors: For these entities, wind energy is an expanding
segment, with main operations encompassing a broad spectrum of energy sources, including
renewables.

3. Independent wind energy producers: These enterprises regard wind energy as integral to core
operations, predominantly aligned with the broader renewable energy sector.

4. Wind cooperatives: These groups prioritize social and environmental goals over profitability,
leveraging wind energy to further these objectives.

Although the above provides a detailed classification, the study at hand adopts a dual approach, distin-
guishing between CWEPDs and LECs:

• CWEPD: Defined by a professional approach and a profitability-driven strategy, these entities
have the expertise to navigate the regulatory landscape. They regard wind energy as integral to
their core operations, predominantly aligned with the broader renewable energy sector.

• LEC: With a focus on community welfare, these entities emphasize local participation and sustain-
ability. Their commitment to local concerns is pronounced. Rather than prioritising profitability,
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they place higher importance on social and environmental goals, using wind energy as a means
to further these objectives.

Figure 4.1: Attitude towards the construction of new wind turbines in the Netherlands, 2020 (Kloosterman et al., 2021)

4.3. Overview of Renewable Energy Policy in the Netherlands
Wind energy is identified as an aspect of the Netherlands’ approach to a reduced-emission economy
(Ministerie van Economische Zaken & Ministerie van Infrastructuur en Milieu, 2013b). Analysis of poli-
cies at the national, provincial, and municipal governance levels provides insight into the objectives,
regulations, andmethods related to wind turbine development. Interaction among governmental tiers in-
dicates a mixed implementation approach. Local entities manage region-specific considerations, while
upper-level tiers follow established strategies (Koelman, Hartmann, & Spit, 2022; Verbong & Geels,
2007). Observations of policy objectives contribute to understanding the progression of wind energy in
the Netherlands.

National Policy Overview
The Dutch Climate Agreement, also referred to as ”Klimaatakkoord,” sets a goal of generating 35
terawatt-hours (TWh) of land-based renewable electricity by 2030, combining wind and solar energy
sources (Ministerie van Economische Zaken & Ministerie van Infrastructuur en Milieu, 2013b). The
Energy Agreement, or ”Energieakkoord,” outlines a collective target among provinces to reach a wind
energy capacity of 6,000 MW (Ministerie van Economische Zaken & Ministerie van Infrastructuur en
Milieu, 2013a). These policy directives indicate the role of wind energy in the Netherlands’ renewable
energy approach for 2030.

By the end of 2022, the Netherlands reported a 6,045 MW of onshore wind energy capacity, align-
ing with the Energy Agreement’s 6,000 MW target. A growth of 759 MW was observed in 2022. Based
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on planned projects, capacity is forecasted to increase to 6,880 MW by the end of 2023 (Ministerie
van Economische Zaken & Ministerie van Infrastructuur en Milieu, 2013a). While challenges, such
as project delays, impacted the achievement of the 2020 target, post-2020 projections suggest an in-
crease in wind farm capacities. This progression aligns with the 2030 target of producing 35 TWh of
land-based renewable electricity (Ministerie van Economische Zaken & Ministerie van Infrastructuur en
Milieu, 2022).

Provincial Policy Overview
The Provincial Environmental Vision documents, known as ”Provinciale Omgevingsvisie,” designate
areas for potential wind energy development within provinces. These documents establish long-term
goals and policy directions, while associated environmental guidelines offer the framework for wind
farm developments within provincial limits (Informatiepunt Leefomgeving, 2023). Provinces also con-
tribute to their respective Regional Energy Strategy (RES) (Ministerie van Economische Zaken & Min-
isterie van Infrastructuur en Milieu, 2013b). Recent analysis shows that while the national 6,000 MW
wind energy target was met, several provinces did not achieve their specific targets (Ministerie van
Economische Zaken & Ministerie van Infrastructuur en Milieu, 2022). Diverse approaches are evident
across provinces, highlighting the varied nature of wind energy development in different regions (van
Aalderen & Horlings, 2020).

Municipal Policy Overview
Municipalities are instrumental in promoting renewable energy projects, integrating local policies, com-
munity involvement, and renewable energy initiatives. In alignment with the Climate Agreement’s 35
TWh land-based renewable energy target for 2030, municipalities participate in the RES process (Min-
isterie van Economische Zaken & Ministerie van Infrastructuur en Milieu, 2013b). Collaborating with
local communities and stakeholders, they determine potential areas and select project locations after
a thorough review of regional considerations. By the end of 2022, completed wind projects were fore-
casted to produce 17.9 TWh annually in a typical wind year. This shows that wind energy will potentially
contribute more than 50% to the national RES target of 35 TWh of renewable energy production on
land by 2030.

Dutch Climate Agreement's Approach to Local Ownership
The Dutch Climate Agreement, known as the Klimaatakkoord, accentuates the significance of com-
munity participation in renewable energy ventures (HIER, 2019; Ministerie van Economische Zaken &
Ministerie van Infrastructuur en Milieu, 2013b). It introduces an aspiration wherein 50% of the owner-
ship of renewable electricity production on land rests with the local community. This entails that both
citizens and local enterprises should ideally hold half the ownership. The underpinning rationale of this
aspiration is the notion that shared ownership can bolster collaboration, dedication, and a profound
interest in the project’s success. Such an ownership model also enables the local community to exert
influence over the project’s direction and its financial undertakings. This equitable distribution is not
strictly a regulatory requirement but rather a guiding principle articulated in the Klimaatakkoord. While
a 50-50 ownership paradigm is the benchmark, the actual ownership distribution can adapt based on
the unique conditions of individual projects. Cases where collaboration between local residents and
agricultural landowners leads to 100% local ownership are conceivable. However, ownership is ac-
companied by obligations. A community with ownership would need to embrace entrepreneurial duties
and shoulder associated risks. Even though the Klimaatakkoord advances the 50% ownership model
as an aspiration, it acknowledges alternative forms of community participation, including financial con-
tributions or environmental funds. Initiators of energy projects undergo a structured process to discern
the optimal and viable participation model. The pertinent authority ensures that market entities and
the local community engage in meaningful dialogue. Their collective decisions get formalised in an
”omgevingsovereenkomst”, translated as an environment agreement. This document serves as a foun-
dational blueprint, detailing the participatory framework within the project. It is pertinent to note that
the term ”local community” lacks a standardised national definition. Instead, its interpretation hinges
on the context of a specific project and its geographical locale, encompassing citizens, businesses,
agricultural landowners, and other pertinent entities. Municipalities, while potential project owners, are
distinct from the local community. Should a municipality spearhead a project, it assumes the role of the
project initiator (Ministerie van Economische Zaken & Ministerie van Infrastructuur en Milieu, 2013b).
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4.4. Developmental Stages of Wind Energy Projects
The Netherlands undertakes wind energy projects through a sequence of defined stages. These stages
adhere to a detailed set of guidelines and directives, primarily established by the Netherlands Enterprise
Agency (RvO Nederland, 2023b). For analytical purposes within this research, this sequence has been
organised into seven distinct stages. A representation of these stages is provided in figure 4.2. In the
context of this research, Phase 1 includes all stages leading up to the permit application, culminating
in stage 5. Phase 2 comprises the final two stages: ’Plan and Project Decision’ and ’Implementation
and Construction’.

Figure 4.2: Schematic overview of the wind energy development phases in the Netherlands: Phase 1 (Stages 1-5) leads to
permit application, while Phase 2 encompasses ’Plan and Project Decision’ and ’Implementation and Construction’.

1. Preliminary Stage
The inception of a wind energy initiative involves crafting a detailed wind plan. This plan integrates into
the broader design blueprint of the concerned region. It entails collaboration with diverse stakeholders
including residents and property owners. Importantly, in the Netherlands, both provinces and munici-
palities retain the autonomy to design climate and energy policies without being tied to specific wind
energy projects (RvO Nederland, 2023b). Interested parties, such as advocacy groups and develop-
ers, can offer insights into these policies or assess the viability of the wind energy proposal during its
foundational stages.

2. Spatial Procedure
The selection process for a wind farm site adheres to the spatial policy framework, delineated by na-
tional and provincial visions. Nationally, this framework is captured by the Spatial Planning Act, the
Structural Vision Wind Energy on Land, the General Rules on Spatial Planning Decision, and the cor-
responding Ministerial Regulation. Conversely, provinces configure their spatial frameworks using a
Structural Vision and the Provincial Spatial Regulations. At a more detailed level, municipalities can
craft an exhaustive structural vision or a specialised one focusing on wind energy (RvO Nederland,
2023b).

3. Competent Authority
Understanding the role of the competent authority provides insight into its significance in wind farm
projects. Municipalities serve as the authoritative entity for wind farms or turbines with a capacity
below 5 MW. The province stands as the competent authority for the environmental permit for wind
farms with capacities between 5 and 100 MW. For larger wind farms, provinces, based on the Electricity
Act, can delegate authority to the municipality. Both municipal zoning plans and provincial integration
plans possess the capability to spatially incorporate a wind farm. Moreover, provinces are mandated
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to intervene if a proposal is declined by a municipality, provided that the province perceives the spatial
arrangement as apt, as mandated by the Spatial Planning Act. Turbines with a capacity exceeding 100
MW fall under the National Coordination Scheme, with the national government preparing a National
Integration Plan, and the Minister of Economic Affairs serving as the central coordinating authority (RvO
Nederland, 2023b).

Figure 4.3: Illustration of competent authority based on the capacity of the wind farm

4. Project Initiators
Prior to selecting a definitive location, potential initiators or landowners evaluate opportunities for wind
energy expansion. This phase entails a rapid assessment to pinpoint potential challenges, compliance
checks with policies, evaluation of community interest, and understanding landowner participation will-
ingness. Typically, an initiator solicits municipal support for the wind farm through a principle request,
even if this concept is external to the Spatial Planning Act (RvO Nederland, 2023b).

5. Environmental Impact Assessment and Permits
Post the establishment of climate policies or the discovery of a suitable wind park location, environ-
mental impact assessments are conducted. This assessment discerns the potential environmental
implications of the proposed wind park. Subsequent to the assessment, permit application processes
commence. Depending on the turbine variant, the permit type varies. There might be a requirement
for additional permits, especially if the assessment indicates a need (RvO Nederland, 2023b).

A zoning plan outlines permissible activities in a municipality’s spatial context. The formulation of these
plans follows a structured protocol, granting citizens opportunities for influence. Any discrepancies
with a zoning plan can be challenged at the Administrative Jurisdiction Division of the Council of State
(Ministerie van Binnenlandse Zaken en Koninkrijksrelaties, 2023). The procedural steps are:

1. Announcement of Zoning Plan: Municipalities provide prior notification of a zoning plan en-
compassing spatial developments. This could be communicated through resident letters, local
periodicals, or the municipality’s website.

2. Draft Zoning Plan: The municipality formulates a draft zoning plan, which is available for public
scrutiny for 6 weeks. The draft can be accessed at municipal buildings, on the municipal website,
or via websites such as ruimtelijkeplannen.nl. During these 6 weeks, individuals can present their
’views’ (zienswijze) to the city council. If this step is overlooked and the zoning plan is formally
approved, individuals lose the right to file an appeal or request a provisional provision.

3. Zoning Plan Ratification and Announcement: Post the 6-week public consultation, the city
council has 12 weeks to formally approve the zoning plan. Following this, a 2-week window is
available for announcing the decision. In specific circumstances, the announcement period might
extend to 6 or 7 weeks. This happens when national or provincial authorities provide a reactive
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directive on aspects of a zoning plan, especially if those facets clash with provincial or national
interests. With such a directive, the related parts of the zoning plan do not get implemented.

4. Lodging an Appeal: Disagreements with the city council’s decision can be appealed at the Ad-
ministrative Jurisdiction Division of the Council of State. The municipality indicates when appeals
can be made in its announcement of the zoning plan’s ratification – the timeframe always being
6 weeks. Following this, the zoning plan becomes operational, allowing the municipality to start
implementing parts or the entirety of it. To lodge an appeal, it is essential to have shared your
views during the zoning plan’s draft phase. If this was skipped, appeals can only be made against
changes that the city council made compared to the draft zoning plan.
Important Note: As per a court ruling on 14 April 2021, it is no longer mandatory to have pro-
vided a ’view’ to lodge an appeal against environmental law decisions, which include procedures
for zoning plans and environmental permits. As a result, even without presenting a ’view’, it
is easier to appeal environmental law decisions to the administrative court (van Staten afdeling
Bestuursrechtspraak, 2023). However, it is pertinent to note that the majority of cases examined
in this research adhered to regulations preceding this decision and necessitated the submission
of views prior to lodging an appeal.

6. Plan and Project Decision
A spatial planning decision for a wind farm can be incorporated in a zoning plan for projects up to 5
MW, or an integration plan (inpassingsplan) for larger projects. If the province decides to devolve its
powers, a municipality may also establish an integration plan. For projects above 100 MW, the national
government takes responsibility with a ’Project Decision’ (Rijksinpassingsplan or Projectbesluit), which
outlines the location and size of the turbines (RvO Nederland, 2023b).

7. Implementation and Construction
Following successful acquisition of permits and planning approval, the construction phase begins. This
involves site preparation, installation of the turbines, and connection to the national grid. The construc-
tion process is typically subject to numerous regulations and standards to ensure safety and minimal
environmental impact (RvO Nederland, 2023b).

4.5. The Role of LECs in Dutch Wind Energy Development
The Dutch Climate Agreement advocates for 50% local ownership of renewable energy projects, em-
phasising the significance of LECs in the country’s wind energy landscape (Ministerie van Economische
Zaken & Ministerie van Infrastructuur en Milieu, 2013b). Such LECs facilitate collective ownership of
renewable energy infrastructure by local entities, ensuring an equitable distribution of benefits derived
from renewable energy. Moreover, these LECs introduce a novel method for weaving community ad-
vantages into renewable energy projects through partial ownership of wind turbines. Although there
has been an overall expansion in wind energy capacity, the proportion of projects undertaken as LECs
remains fairly consistent, as illustrated in table 4.1. An increasing absolute count of cooperative projects
suggests a trend toward cooperative organisational structures in wind energy ventures.

Year Total LECs Wind
Capacity (MW)

Annual Increase
(%)

Total Wind
Capacity (GW)

LECs
Share (%)

2017 113 • 3.25 3.5%
2018 159 +40% 3.44 4.6%
2019 182 +14% 3.53 5.1%
2020 219 +20% 4.16 5.3%
2021 295 +35% 5.26 5.6%
2022 316 +7% 6.25 5.0%

Table 4.1: Annual growth of LEC on land wind capacity in the Netherlands (Lokale Energie Monitor 2022, 2022)

Studies have identified a trend toward more professionally structured LECs and a consistent growth
in membership. Consequently, LECs are engaging in increasingly diverse and larger-scale projects
(HIER en Bureau 7TIEN, 2023). These cooperatives face challenges in organisational, financial, mu-
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nicipal collaboration, and societal realms (HIER en Bureau 7TIEN, 2023). Researchers highlight the
essential role of influential individuals in communities where cooperative initiatives are nascent (Ghor-
bani, Nascimento, & Filatova, 2020). Policies that target potential leaders within these smaller groups
may foster the initiation of more projects, amplifying community benefits. Such insights can guide
strategies to amplify the contribution of LECs to wind energy development in the Netherlands.

Fundamentals of LECs
LECs originated from various drivers. The first significant emergence was in the 1980s, propelled by
anti-nuclear sentiment and church communities advocating sustainable energy. The post-2008 finan-
cial crisis era saw a renewed interest in such cooperatives, especially as solar panel profitability grew.
The historical context is elaborated upon in a discussion with a industry professional and representa-
tive from the Dutch energy cooperative sector, as found in Appendix B1. LECs can be interpreted both
as legal entities and operational methodologies. The subsequent sections delve deeper into these
perspectives.

Understanding LECS Legally
A cooperative is a unique legal entity formed via a notarial deed, possessing specific rights and duties.
In the context of energy cooperatives, members can embody multiple roles, functioning as producers,
consumers, and investors simultaneously (Rijpens, Riutort, & Huybrechts, 2013). The Dutch Civil Code,
Book 2, Article 53, describes a cooperative enterprise as follows:

1. It is fundamentally an association.
2. This association conducts business activities.
3. These activities address the ’material needs’ of its members.
4. There exists an agreement between the cooperative and its members to cater to these needs.

’Material needs’ refer to economic products or services delineated in the cooperative’s statutes, meet-
ing specific member requirements. Thus, members engage with their cooperative as distinct entities.
The flexibility inherent in the cooperative’s legal form is notable, as the law does not restrict possible
objectives, enabling varied cooperative types to arise, from consumer to entrepreneur cooperatives.

Cooperative Principles
Beyond the legal framework, LECs may be examined through operational principles that promote the
collective realisation of mutual goals. This methodology becomes clearer when considering the seven
cooperative principles as delineated by the International Co-operative Alliance (ICA). Numerous organ-
isations incorporating the cooperative legal structure have integrated these principles that serve as
foundation directives(ICA, 1995, 2021):

Principle 1: Voluntary and Open Membership Cooperatives ensure open and voluntary member-
ship to individuals, regardless of differing backgrounds, who are willing to accept the respon-
sibilities associated with membership.

Principle 2: Democratic Member Control Members actively govern cooperatives through democratic
processes. Leadership roles remain accountable to the entire membership, with a typical struc-
ture of one member, one vote.

Principle 3: Members’ Economic Participation Members contribute capital in an equitable manner
and maintain democratic oversight. Surpluses are utilised for development, dividends, or other
member-approved purposes.

Principle 4: Autonomy and Independence When engaging with external organisations or capital,
cooperatives retain their autonomy and ensure democratic control by members.

Principle 5: Education, Training, and Information Education is pivotal. Cooperatives ensure that
members, staff, and the broader public receive adequate training and information about the ad-
vantages and operations of cooperatives.

1The interviewee’s prominence in the energy cooperative sector and frequent mentions in media discussions contribute to
their perceived value in this study.
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Principle 6: Cooperation among Cooperatives Promoting inter-cooperative collaborations at multi-
ple scales, cooperatives aim to bolster the overall cooperative movement and enrich the services
provided to members.

Principle 7: Concern for Community Cooperatives pledge to champion sustainable socio-economic
development, in alignment with the aspirations of their membership.

Figure 4.4: The 7 ICA principles (ICA, 2021).

LECs Identity
The subsequent analysis combines insights from detailed desk research and an interview with an in-
dustry professional. The full interview is available in Appendix B.

Dutch LECs demonstrate a nuanced interpretation of the cooperative definition, merging economic
incentives with environmental advocacy (Hoppe, van Bueren, & Sanders, 2016; Klok et al., 2023). The
predominant focus of these cooperatives is sustainability over profit generation. These cooperatives
consistently engage in discussions and decisions with an emphasis on collaboration. Central to their
operations are established environmental values. Their ambitions include mitigating greenhouse gas
emissions, promoting renewable energy systems, and minimising dependence on established fossil
fuel infrastructures (Ghorbani et al., 2020). LECs have evolved over generations, with different driv-
ing motivations. First-generation LECs primarily focused on local and idealistic goals, while second-
generation ones tend to operate on a larger scale as general energy providers. Many were established
in reaction to perceived inaction from major energy companies in supporting sustainable transitions.
The interview indicated that newer LEC members vary in their levels of engagement, from active par-
ticipation to more passive roles, and often have entrepreneurial leanings. These members are mostly
well-educated men, though there is a noticeable trend towards greater inclusivity, with increasing fe-
male participation, especially as the focus shifts to local community settings.

Characterised as citizen-led organisations, Dutch LECs unite citizens with a shared interest in pro-
ducing and marketing wind energy in the electricity market. These organisations generally exhibit the
following characteristics (Strachan et al., 2009):

1. They are grounded in strong idealistic ethos, with ideological incentives fueling their activities.
2. They operate with a local or regional focus.
3. Their members, who often lack professional associations with the electricity sector, contribute to

the social support and initial financing of the organisation.
4. They are are largely volunteer-driven, although some enlist the assistance of paid staff.
5. Among LECs, a somewhat closed collaborative approach prevails.
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Challenges Faced by LECs
LECs experience several challenges. The interview highlighted several challenges faced by energy
cooperatives, including limited entrepreneurial capacity, opposition from local municipalities, financial
constraints, as well as technical and legal barriers. Complementing this, a study fromHIER, a prominent
energy cooperative foundation, pinpointed a shortage of manpower and the intricacies of collaborating
with municipalities as primary obstacles for Dutch LECs (HIER en Bureau 7TIEN, 2023). Manpower
remains a significant concern, as LECs grapple with recruitment and retention issues. The intensity
of managerial responsibilities and the magnitude of projects exacerbate these challenges (Breukers
& Wolsink, 2007; Mors & Leeuwen, 2023). Interactions with municipalities introduce another layer of
complexity. Mistrust can arise, particularly in LECs that heavily rely on volunteers (HIER en Bureau
7TIEN, 2023). For successful collaboration, it is vital to have well-documented agreements and invest
in relationship-building. Offering only superficial involvement can lead to negative outcomes, whereas
genuinely involving them often yields positive results (Mors & Leeuwen, 2023).

4.6. Role of CWEPDs in Wind Energy Development
Within the current Dutch wind energy context, CWEPDs occupy an essential position. Their combi-
nation of specialised expertise, in-depth technical knowledge, and ample financial backing enables
CWEPDs to oversee projects that might exceed the capabilities of community-based endeavors (NP
RES, 2021). Table 4.1 delineates the ownership percentages of LECs. While specific data on CWEPDs
ownership remains unavailable, the limited ownership by LECs infers that a sizable share is outside of
LEC purview. Portions of this share are held by the Dutch government and individual owners, including
small-scale farmers, but CWEPDs’ share is notably prominent.

Fundamentals of CWEPDs
The rise of commercial wind energy developers as central actors in the nation’s renewable energy
sector can be traced to the latter stages of the 20th century. Multiple Western nations commenced
renewable energy development in the 1970s, prompted by the oil crisis and reports such as that of the
Club of Rome, which highlighted potential depletions of conventional energy resources (Kamp, 2004).
Initial wind energy ventures often had the backing of communities or local governments. However,
the subsequent decades saw the advent of commercial entities, driven by potential economic gains,
supportive governmental policies, tax incentives, and the global shift towards sustainability (Strachan
et al., 2009).

Understanding CWEPDs legally
In the Netherlands, energy developers frequently align themselves with legal structures such as the
Private Limited Companies (BV) and Public Limited Companies (NV) (RvO Nederland, 2023a). The
BV, locally termed ’besloten vennootschap’, is favored by smaller to medium-sized entities, offering a
unique legal identity and protection for its directors from personal financial risks. This structure necessi-
tates a collaboration with a civil-law notary and a registration process through the Netherlands Chamber
of Commerce (KVK) (Netherlands Chamber of Commerce, KVK, 2023a). On the other hand, the NV,
known as ’naamloze vennootschap’, is typically chosen by more extensive corporations. It boasts an
autonomous legal identity, facilitates independent decisions, and operates under a governance board,
creating a clear distinction between its ownership and management (Netherlands Chamber of Com-
merce, KVK, 2023b). These legal structures provide energy developers with the flexibility and founda-
tional framework essential for the dynamic and capital-intensive energy sector in the Netherlands (RvO
Nederland, 2023a).

CWEPDs Identity
CWEPDs exhibit a hierarchical organisational structure, diverging from cooperatives that may uphold
democratic orientations. Decision-making within CWEPDs is usually centralised at the executive level
and then distributed to the rest of the organisation. Many CWEPDs are established with specialised
goals, directing resources towards the achievement of specific projects. Such a focused approach can
optimize resource allocation and enhance project effectiveness (Bohlmeijer, 2022). In terms of profit
distribution, CWEPDs primarily channel returns towards shareholders. Profits may not necessarily
be reinvested in community projects but tend to reflect share ownership. This operational approach
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diverges significantly from the community-oriented strategies seen in LECs (Bohlmeijer, 2022). These
entities underscore professionalism and frequently employ individuals possessing extensive industry
expertise. Their wealth of resources, paired with methodical business strategies, facilitates the efficient
execution of wind energy projects (Verbong & Geels, 2007).

Challenges Faced by CWEPDs
During the progression of wind energy initiatives, CWEPDs may be subjected to resistance. The root
of this opposition frequently arises from perceptions of the CWEPDs’ profit-driven agendas and an
apparent disconnect with local communities (Bohlmeijer, 2022). CWEPDs often not originate from the
areas they operate in which can occasionally lead to disparities with local community interests. Various
local governmental units advocate for CWEPDs to collaborate with LECs in wind energy ventures.
These affiliations often involve community involvement and engagement from LECs (Klok et al., 2023).
Renowned CWEPDs, for instance, Raedthuys Windenergie B.V., have acknowledged the advantages
of such cooperative collaborations (HIER, 2017).

4.7. Comparative Analysis: CWEPDs and LECs
CWEPDs and LECs present the following characteristics in their operational frameworks:

1. Professionalism: CWEPDs, unlike LECs, consist of salaried professionals with the skills and
experience required to manage complex wind energy ventures. LECs, on the other hand, are
predominantly volunteer-driven, potentially lacking comparable professional depth.

2. Profit Orientation: While LECs emphasize community welfare and local benefits, CWEPDs’
primary objective revolves around profit generation.

3. Profit Allocation: CWEPDs allocate profits to shareholders, whereas LECs redirect their profits
either towards community welfare or future project development.

4. Geographical Orientation: CWEPDs may not always have roots in the regions of their projects,
occasionally causing potential frictions with local stakeholders. Conversely, LEC possess a pro-
nounced regional and local emphasis.

5. Governance Structure: CWEPDs operate under a structured hierarchical system, guided by
a board responsible for major decisions. In contrast, LECs generally follow a more democratic
governance model where all members have equal voting rights.

When exploring the differences in between LECs and CWEPDs, insights from an industry interview
highlighted the critical importance of trust. The interview revealed that LECs have built trust within their
communities by allowing member participation in decision-making processes. They choose represen-
tative boards to manage wind farm development, aligning the project with community aspirations. In
contrast, CWEPDsmight sometimes face trust issues, leading to legal conflicts as stakeholders attempt
to address their concerns. In LECs, the interests of members are generally recognised and addressed,
making legal disputes uncommon. The detailed interview can be found in appendix B.
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CWEPDs versus                                                                LECs

Paid professionals Largely volunteer driven

Primary profit driven Focus on benefits for community 

Profits to shareholders Profits to members and community

Not necessarily originating from the region Originating from the region

Strongly hierarchical Flat structure

Professionalism

Profit orientation

Profit distribution

Local focus

Governance

Figure 4.5: Graphical representation contrasting CWEPDs and LECs; bar length denotes the extent of principle adherence.

4.8. Conclusion
The goal of the initial research phase was to understand the wind energy environment in the Nether-
lands. The Dutch wind energy sector is characterised by the confluence of biophysical conditions,
community attributes, and diverse regulatory directives. Both CWEPDs and LECs manifest distinct
characteristics and operational attributes within the industry.

Biophysical Conditions
Biophysical conditions define the physical environment central to action situations in wind energy
project planning and development. These conditions, vital for determining the feasibility and design
of wind energy projects, encompass geographical and biophysical limitations. In examining the geo-
graphical attributes of the Netherlands, coastal regions generally manifest stronger wind patterns than
the interior regions. However, the importance of inland regions cannot be understated; their terrains
can host turbines to harness consistent high-altitude winds, leading to significant energy output. Strate-
gic placement of turbines is paramount, aiming to maximize renewable energy yields while preserving
the diverse Dutch landscapes, from natural terrains to urban configurations. Although no uniform regu-
lation dictates the specific spacing between turbines and residential structures, the goal remains to limit
potential disturbances, particularly noise and shadow flicker. Prevailing guidelines define acceptable
noise thresholds and outline constraints on shadow flicker effects on residential areas. Preliminary
guidelines propose an approximate distance of 400 meters between turbines and dwellings, although
site-specific evaluations may suggest adjustments. Geographical factors such as existing infrastruc-
ture, transport pathways, and vital installations further challenge turbine placement decisions. Spatial
constraints, ranging from zones designated for low-altitude aircraft movements to protected natural
reserves, underscore the importance of comprehensive site evaluations to ensure optimal turbine po-
sitioning.
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Attributes of Community
Community attributes refer to the social and cultural factors influencing decision-making processes.
Key elements include stakeholder trust, historical interactions, community diversity, and collective re-
newable energy awareness. In the scope of this research, the primary stakeholders identified are:

1. Government: Through policy frameworks such as the Dutch Climate Agreement and the Energy
Agreement, the Netherlands expresses its intention to enhance wind energy initiatives by 2030.
Emphasising the role of local communities in energy transition, the aim is to achieve a minimum
of 50% local ownership in all future wind energy projects.

2. Public: The inclination of the Dutch population towards renewable energy, specifically solar and
wind energy, is evident. The shift from fossil fuels has broad acceptance, especially among edu-
cated younger individuals and urban residents. While many advocate for wind turbines, concerns
about aesthetics, environmental impact, and financial viability without significant subsidies remain.
Preferences indicate reservations against turbines near residential zones, favoring industrial ar-
eas, open fields, and peripheries of towns.

3. Wind Developers: Distinct entities operate within the Dutch wind energy domain. While there
are multiple key stakeholders, this research adopted the following division:

• CWEPD: Defined by a professional approach and a profitability-driven strategy, these enti-
ties have the expertise to navigate the regulatory landscape. They regard wind energy as
integral to their core operations, predominantly aligned with the broader renewable energy
sector.

• LEC: With a focus on community welfare, these entities emphasize local participation and
sustainability. Their commitment to local concerns is pronounced. Rather than prioritising
profitability, they place higher importance on social and environmental goals, using wind
energy as a means to further these objectives.

Formal and Informal Regulatory Landscape
Rules encompass both formal and informal norms and regulations guiding behavior and actions. These
norms and regulations can either influence the entire process or be pertinent to particular segments.
While this study delves deeply into the informal ’rules-in-use’ and their impacts on selected case studies,
a preliminary glimpse of some informal rules is provided for this research question, without adhering to
a specific structuring methodology.

Formal Rules
Formal rules, such as the Dutch Climate Agreement, Energy Agreement, and the spatial policy frame-
work, set the broader direction and standards for wind energy projects in the Netherlands. Government
mandates, regulatory protocols, and incentives together provide a structured framework within which
entities in the sector must operate. Spanning from national to local levels, these directives delineate
the operational boundaries for all involved entities.

Informal Rules
Beyond the formal regulations, underlying customs and practices significantly influence the behavior of
actors in action arenas. CWEPDs prioritize professionalism, resource management, and profit op-
timisation. In contrast, LECs concentrate on community involvement, local benefits, and inclusive
decision-making. This divergence is evident in their relationships and integration with communities.
LECs, through their community ties, have built trust over time, highlighting mutual benefits and clear
governance. Conversely, CWEPDs, not necessarily originating from the local area, often encounter
resistance from local communities and find it more challenging to establish trust. Yet, LECs, while fol-
lowing the same regulations, incorporate community conventions and discussions into their strategies.
The focus on local ownership aligns with community feelings, ensuring a balance between business
pursuits and community interests.

This chapter offered a detailed exploration of the Dutch wind energy landscape. The insights served
as a foundation for subsequent evaluations. Chapter 5 continues with an examination of the individual
cases through the lens of the IAD framework.



5
Individual Case Study Results

This chapter presents the findings from the individual case studies through the lens of the IAD frame-
work. The final case selections are detailed in section 5.1. Section 5.2 outlines the stakeholders who
were interviewed as part of this research. The outcomes derived from using the IAD framework are
elaborated in section 5.3. The scoring system employed to analyse trends linked to LECs and CWEPDs
is elaborated upon in section 5.4. The aggregated scores for each case are presented in section 5.5,
while section 5.6 details the outcomes of the projects, setting the foundation for analyses in the subse-
quent chapters. Conclusively, section 5.7 integrates the insights from the IAD framework, providing a
comprehensive answer to the second research question.

5.1. Case selection
Organisations like WindStats.nl and Bosch & van Rijn have generously shared with me comprehensive
data on all extant wind turbines in the Netherlands. The foundation HIER published an extensive
overview of all cooperative wind projects on their website (HIER, 2023). Drawing from these resources,
a cohesive data set was compiled, serving as a robust platform for case comparison and selection. The
culmination of this process identified 14 projects, detailed in table 5.1. It is noteworthy that, within the
province of Flevoland, a wind farm initially studied by a Bachelor’s End Projects Student was omitted,
as it did not align with the prescribed selection criteria.

Case Province Percentage
LEC (%)

No. of
Turbines*

Mast
Height
(m)

Avg.
Cap.*

(MW/tur-
bine)

Dist.
First

House*
(m)

Dist.
First Res.
Area* (m)

Repower-
ing

Kookepan Limburg 100 3 132 4.5 450 2000 No
Ospeldijk Limburg 50 4 135 4 435 2500 No
Greenport Venlo Limburg 0 9 140 4.5 340 1800 No
Nijmegen-Betuwe Gelderland 95 4 99 2.5 450 900 No
Koningspleij Gelderland 50 4 120 3 500 720 No
Deil Gelderland 36 11 140 4.2 430 2000 No
Avri Gelderland 25 3 120 3.6 750 1500 No
Bijvanck Gelderland 0 4 117 4.4 450 1500 No
Groene Delta Gelderland 0 2 115 3.6 430 480 No
Oostzeedijk Zeeland 100 3 85 5.7 500 1200 Yes
Jacobahaven Zeeland 0 3 90 4.2 230 750 Yes
Battenoord South Holland 50 6 95 3.6 500 2000 No
Oude Maas South Holland 0 5 120 3.6 200 750 No
Jaap Rodenburg II Flevoland 20 10 100 3.8 1500 1600 Yes
*No. of Turbines: Total number of wind turbines installed
*Avg. Cap.: Average turbine capacity
*Dist. First House: Distance from the wind farm to the nearest house
*Dist. First Res. Area: Distance from the wind farm to the nearest residential area

Table 5.1: Wind turbine case details
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5.2. Interviews
Amethodological approach incorporated expert interviews and desk research, enriching the IAD frame-
work. An overview of interviewees’ roles is in table 5.2. While expert names are undisclosed for privacy,
their roles provide context. To maintain confidentiality, links between functions and cases are not re-
vealed, preventing indirect identification.

Function Number of Interviews
Commercial Project Developer 6
Board Member of Energy Cooperative 8
Municipal Employee Involved in the Project and Process 10
Provincial Employee Involved in the Project and Process 1
Permit Application Guide (Consultant) 2
Wind Turbine Opposition Group 2
Total 29

Table 5.2: Number of interviews by function

5.3. IAD Findings on Institutional Rules
This section presents the findings from each individual case analysis and explore the differences in
rule adherence between CWEPDs and LECs. I personally analysed six cases and these analyses
are provided as supplementary materials in this study. One of the case studies can be seen in ap-
pendix E.2. However, due to strict privacy constraints, the IAD analyses carried out by the bachelor’s
students have not been directly presented in the thesis. I do however have full accessibility on their
results and materials. For those interested in accessing the data, please contact Rutger van Bergem
at R.vanBergem@tudelft.nl. It should be noted that this data will be stored for a maximum duration of
three years.

Information Rule
In CWEPD and LEC projects there was a noticeable difference in information dissemination. For ex-
ample, wind farm Kookepan (100% LEC) stands out. To maintain transparency, the LEC disseminated
detailed updates on the project’s progress through multiple avenues, including regular meetings, in-
dividual discussions, the LECs website, newsletters, and public sessions. This approach ensured all
stakeholders were consistently informed and engaged throughout the project. Those who neededmore
information or had questions knew where to go. Other LEC projects like Koningspleij (50%) also exhib-
ited effective information exchange, though some challenges persisted due to due to differing opinions
between community members and project initiators. Nijmegen-Betuwe (95% LEC) displayed efficient
communication between initiators and the community, with minor setbacks due to inter-municipal differ-
ences. Across these projects, communication between project initiators and authorities remained open
and consistent. More importantly, these LECs often went door-to-door to inform local residents. They
conducted these ”living room” conversations with people from their own village, to convey information
and to involve them in the project. On the other hand, CWEPDs as seen in cases like Greenport Venlo
and Bijvanck faced issues in information sharing. In Greenport Venlo, there was confusion among resi-
dents about whom to approach with their queries, as the CWEPD directed them to local authorities, who
in turn redirected them back to the CWEPD. In the case of Bijvanck, the unclear rationale behind the
wind park’s location led to resident dissatisfaction. In contrast, CWEPD projects such as ’Groene Delta’
and ’Jacobahaven’ aligned more closely with the information rule, emphasising transparency from the
beginning. For example, Groene Delta formed a working group that included the CWEPD, provincial
representatives, and local residents to foster open dialogue. While LECs often had a open and decen-
tralised information rule approach, the varied experiences across projects suggest that factors beyond
ownership type can impact adherence to this rule.

Payoff Rule
In many LECs cases, the application of certain payoff rules was more pronounced than in CWEPDs. Bi-
jvanck, Greenport Venlo, and Oude Maas, all CWEPD developed wind farms, often did not adequately
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allocate potential financial benefits from the projects to the local communities or sufficiently address
negative externalities. While Greenport Venlo began discussions on financial participation and coop-
erative ownership, they did not finalize notable financial arrangements, affecting their performance in
this regard. Similarly, the challenges encountered by Bijvanck offer valuable insights. Although local
residents received some form of compensation, they perceived it as inadequate. This highlights the
perception that certain negative externalities were not fully compensated. LECs on the other hand
presented a range of compensation forms. While the primary aim was to ensure a fair distribution for
local residents, this approach potentially reduced project delays from objections in the later stage. An
illustrative example is wind farm Kookepan (100% LEC): LEC members invested €2.2 million and were
allocated returns based on their contribution. Compensations based on the proximity to the wind farm
was extended to local landowners and residents. Additionally, the project initiated the Kookepan Com-
munity Fund and set aside funds for sustainability and local environmental improvements. Given the
limited objections faced in a later stage, the LEC’s approach seemed balanced in addressing potential
opposition. In summary, while LECs frequently prioritised the provision of diverse financial compensa-
tions for local residents, CWEPDs often fell short in this regard.

Position Rule
In evaluating position rules between CWEPD and LEC cases, clear differences were observed. In
CWEPD projects, decision-making is mostly centralised. For example, at Greenport Venlo and Bijvanck
the CWEPD largely dictated the process, with minimal involvement from government entities and the
wider local community. This centralised decision-making is particularly clear in Greenport Venlo, where
the CWEPD is responsible for both the project development and community engagement, with govern-
ment entities mainly in advisory roles. As a result, they saw increased local resident involvement in
the form of public opposition in the second stages. Contrasting, LEC projects show a more distributed
approach to decision-making. Windfarms Avri and Deil, (25% & 36% LEC), blend developer-led know-
how with significant community input. Ospeldijk, (50% LEC), similarly showed this balance where both
CWEPDs and LECs entities collaboratively dictate the course, and the local populace actively partakes
in decision-making. Kookepan (100% LEC) is a testament to this trend, with every stakeholder, from
provincial authorities to locals, having well-defined roles. The case serves as an example of multi-role
projects that clearly defines the roles for all stakeholders. In summation, while CWEPDs tend towards
top-down decision-making, LECs foster a more participatory approach.

Choice Rule
The choice rule exhibited similarities between CWEPDs and LECs. However, CWEPDs sometimes
leaned towards more restricted options for permissible actions or less consistency in decisions taken.
For instance, in ’Greenport Venlo’, inconsistencies emerged with varying support from local authori-
ties. Initially supportive, the local council later opposed the park, leading the province to take over.
Challenges also surfaced when project ownership changed, and LECs faced capital raising hurdles.
This situation highlighted a series of restrictive actions, leaving other stakeholders, like the local res-
idents, feeling marginalised in the decision-making process. In the first phases of LEC projects Avri
and Deil (25% & 36% LEC) collaboration between the municipality and developers led to the wind vi-
sion, designating specific areas for development. Initial choice rules balanced formal regulations and
informal dialogues, aiming for a cooperative approach of developing the two wind farms. As the pro-
cesses evolved, focus remained for community engagement and transparency with little changes. In
general, LECs exhibited a slightly higher flexibility and consistency in choices, though the difference
with CWEPDs was subtle.

Aggregation Rule
While CWEPD projects exhibited a range of how actors jointly affect collective decision-making, LECs
predominantly veered towards collaborative engagements. CWEPDs, exemplified by Groene Delta,
Greenport Venlo and Bijvanck, showcased a diverse application of aggregation rules. Groene Delta,
for instance, leans towards a more inclusive approach with substantial collaboration. Contrarily, Green-
port Venlo predominant employed individualistic decision-making, emphasising the project owner’s au-
thority. Bijvanck, a CWEPD project, shows little collaborative decision-making and the action arena is
predominantly influenced by one regional business association. These examples hints that decision-
making in CWEPD projects are not easily influenced by external stakeholders, leading to individualistic
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choices. On the other hand, LECs predominantly display more inclusive aggregation rule behaviour.
Taking wind farm Ospeldijk as an empirical case: in its first phase, a wide spectrum of key actors, from
provincial and municipal governments to LECs and CWEPDs, played active roles. Decisions were not
unilateral; they encapsulated co-creation and coalition building. The second phase was influenced by
broad-based consultations and community engagement, signifying the role of aggregation rules. This
inclusive approach also expedited the completion of the project with less community resistance. In
general, CWEPDs display a wide range of decision-making approaches, whereas LECs tend to favor
collaborative collective decision-making.

Boundary Rule
The Boundary rule’s implementation in the cases showed subtle differences between CWEPDs and
LECs. Wind farm Jacobahaven, under CWEPD management, illustrated a relatively open action arena
in its first phase. Early in the project, they organised informational evenings where local residents could
gather information and make arrangements concerning noise and shadow flicker. However, the arena
became somewhat restrictive in the second phase, which resulted in residents showing increased reser-
vations and more legal objection, resulting in a prolonged second phase. Similarly, CWEPD projects
like Greenport Venlo and Bijvanck often had limited stakeholder involvement. In contrast, LEC projects
like Kookepan (100% LEC) often had more open engagement. The project’s participation guidelines
evolved over time. Starting with the LEC, it expanded to involve the municipality and later broadened
to engage local residents, promoting extensive collaboration. Such instances highlight the potential
benefits of LECs in fostering inclusively in wind farm projects.

Scope Rule
Both CWEPDs-owned and LECs-owned cases presented distinct patterns in their application of the
scope rule, without clear differences between the two categories. However, LECs have exhibited a
slightly greater openness to change. For instance, some LECs have displayed flexibility in outcomes,
such as the potential addition or placement of turbines. Koningspleij (50% LEC) is such a case in
point, evolving from a three-turbine design to include a fourth turbine. In essence, both forms showed
varied application of the Scope rule, and the organisational structure did not necessarily dictate the
level possible (and impossible) outcomes of interaction in a particular arena.

5.4. Scoring System for Cross-case Analyses
A scoring system was developed using the seven rules-in-use. This system facilitated the conversion of
insights from individual cases into metrics for cross-case comparison. Each rule has been structured
to translate qualitative observations into quantitative scores, with each score reflecting the extent to
which a particular rule type is evident

Information rule
Definition: Specified the amount and type of information available to participants (e.g., about the
technology, policies, meetings, or costs- and benefits) and whether this information was freely and
openly shared among all participants.

0 Info was highly closed. The amount and type of information available was highly specific and
limited, covering very few topics. Information sharing was entirely restricted, not open to any
participants.

0.2 Info was mostly closed. The information available was quite limited, covering only a small range
of topics. Some information was shared between the project initiators and the authority, but none
was shared with those experiencing negative externalities.

0.4 Info was closed. There was a moderate amount of information available, but it remained somewhat
restricted in its range of topics. Most of the information was shared between project initiators and
the authority, with only a bit of it being shared with those experiencing negative externalities.

0.6 Info was more open than closed. A balanced mix of information was available, covering a wider
range of topics. Information sharing was open among all actors, but some participants were not
entirely sure how to access certain information or acquire specific knowledge.
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0.8 Info was open and shared among all participants. The range of information available was broad,
spanning a variety of topics. While the information was open to all, it was not presented or stored
in a neutral location that was easily accessible to everyone.

1 All information was open and shared among everyone. The range of information available was
comprehensive, covering an extensive variety of topics. Information sharing was completely open,
with every participant having unrestricted access to all information. Nothing was held back.

Payoff rule
Definition: Specified the costs and benefits resulting from specific actions and outcomes. It ensured
these costs and benefits were clear, equitably shared, and perceived as balanced and fair by all par-
ticipants. Additionally, the rule considered the availability of options to compensate for negative exter-
nalities and the extent of such externalities.

0 Costs and benefits resulting from specific actions and outcomes were highly specific and focused.
The distribution was significantly skewed and perceived as unfair by many participants. There
were no options to compensate for negative externalities.

0.2 A ”Community Benefit Fund” was established. However, no other forms of compensation for neg-
ative externalities were provided. The distribution of costs and benefits was somewhat focused,
and some participants may have perceived it as unfair.

0.4 A ”Community Benefit Fund” was in place. Additionally, some forms of negative externality com-
pensation were provided: for example, compensation for diminished house value as a direct com-
pensation for those living close by. Most participants viewed this distribution as reasonably fair.

0.6 A ”Community Benefit Fund” was set up, and multiple forms of negative externality compensa-
tion were provided: compensation for diminished house values, direct compensation for nearby
residents, extra noise reduction agreements, and extra wing shadow agreements. Nearly all par-
ticipants perceived this distribution as fair.

0.8 A ”Community Benefit Fund” was utilised. Multiple forms of negative externality compensation
existed, like compensation for diminished house values, direct compensation for nearby residents,
noise reduction agreements, and wing shadow agreements. Additionally, financial participation
and obligation options were available, making the distribution more equitable.

1 All financial gains flowed back to the local area, benefiting the inhabitants where the wind turbines
were located. Financial compensations were abundant, ensuring a wide array of options to offset
negative externalities. Every participant perceived the distribution of costs and benefits as fair.

Position rule
Definition: Specify the roles that various actors hold in the process, including the project initiators,
municipality and residents. Additionally, it considers whether the actors are aware of their positions
and act according to their responsibilities, such as if the province and municipality perform their tasks
and take responsibility when necessary.

0 Roles and responsibilities in the planning process are highly undefined, leading to significant con-
fusion among actors. There is a profound lack of awareness among actors regarding their roles,
and responsibilities are rarely fulfilled as they should be.

0.2 Roles are mostly undefined. The local council votes against the plan, causing the province to
intervene with a Provincially Initiated Plan (PIP). This approach introduces further uncertainties
about actor responsibilities in the broader planning process. Many actors, including LECs and
CWEPDs are uncertain of their exact duties.

0.4 The local council supports the plan, but roles remainmore undefined than defined. Themunicipality
and province have some awareness of their responsibilities but do not act comprehensively, leaving
actors uncertain about responsibilities.

0.6 Roles are more defined than undefined. With the local council’s approval, the province adopts
a hands-off approach, allowing the municipality to lead. Despite this, some participants remain
unsure about specific responsibilities.

0.8 Roles are clearly defined. An acceleration team, appointed by the province, is established to
enhance process efficiency. Minor confusion persists about specific role details and interconnected
responsibilities.



5.4. Scoring System for Cross-case Analyses 38

1 All roles in the process are comprehensively defined. Every actor, from the province to local resi-
dents, understands their responsibilities. The province’s acceleration team ensures smooth oper-
ations, with all stakeholders confident in the overseeing authorities.

Choice rule
Definition: This rule described possible actions for actors in specific roles under certain conditions,
whether due to informal agreements or driven by policy tools, laws, or regulations. The emphasis was
on the latitude and flexibility of choices within the given framework.

0 Actions were highly restrictive. Most stakeholders lacked real choices, with a dominant authority
driving unilateral decision-making.

0.2 There was a nominal allowance for stakeholder input, but it was largely symbolic. Regulatory
confines were tight, offering minimal flexibility for diverse influence.

0.4 Actor choices were largely pre-set. While influential groups might have had some input, many felt
their choices were limited.

0.6 A more balanced distribution of choice became evident. While key stakeholders had significant
influence, local residents and action groups also felt they could make choices within bounds.

0.8 Most stakeholders had extensive choices available. Regulatory or procedural constraints were
viewed as necessary safeguards rather than arbitrary limits. Most felt empowered to actively par-
ticipate.

1 An environment existed where every stakeholder had a great number of choices. There were no
unwarranted restrictions, with all feeling flexible in decision-making.

Aggregation rule
Definition: Specified how decisions were made, either individually or collaboratively. It clarified the in-
fluence of each actor when multiple positions had partial control over the same decision, affecting how
actors jointly impacted collective decision-making. It aimed to understand the balance between individ-
ual decision-making and collective consensus among stakeholders like the province, local government,
project developers, residents, and action groups.

0 Decision-making was primarily individualistic. The project owner or primary stakeholder exerted
almost total control, leaving no space for inputs from other actors.

0.2 Limited collaboration was observed. While the primary stakeholder maintained significant con-
trol, minor decisions might have been open for input from specific influential groups, like the local
government.

0.4 Some joint decision-making was evident. A few key stakeholders, such as the local residents and
local government, were involved in select decisions, but there was still a notable dominance by
the project owner.

0.6 Balanced decision-making. Most stakeholders, including local residents and action groups, had
a say in the decision-making process. While the project owner may still have had a slightly more
dominant role, the influence of other actors was evident.

0.8 Predominantly collaborative. Almost all decisions were made through a joint process, with each
stakeholder, from local residents to the province, playing significant roles. The project owner’s
dominance was considerably reduced, ensuring a more inclusive approach.

1 Entirely collaborative. Every stakeholder, irrespective of their scale or influence, was equally in-
volved in the decision-making process. The project saw a true coalition of stakeholders, with each
having an equal say in the project’s outcomes.

Boundary rule
Definition: Determined (1) who was eligible to engage in the decision-making process, (2) the process
by which actors were allowed to participate, and (3) the ways actors could exit the decision-making
process.

0 The engagement process was highly complicated and exclusive. Stringent conditions allowed only
select actors, chosen by the dominant authority, to enter or exit the action situation.
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0.2 Some allowance existed for additional actors to engage, mostly limited to entities like local gov-
ernment and LECs. Local residents and action groups faced complex requirements and limited
representation.

0.4 Participation became more inclusive. Local governments, LECs, and selected organisations were
involved. However, local residents mainly engaged through one-off surveys or public hearings
without continuous involvement.

0.6 A more inclusive approach was adopted. Local government, LECs, action groups, and many local
residents actively participated. While minor barriers for broader public participation might have
existed, the process became more inclusive.

0.8 Nearly all stakeholders, from LECs to individual residents, could participate in decision-making.
Mechanisms ensured diverse group voices were heard. Minor nuances, like weighted voting for
specific groups, may have persisted.

1 The decision-making process was wholly democratic and inclusive. Every participant had equal
access to the action arena, with all votes having equal weight. Residents and others could actively
engage in decision-making without direct obligations.

Scope rule
Definition: The scope rule defined the range of feasible outcomes stemming from actor interactions
in a specific action arena. Within the context of wind park realisation, this rule evaluated the extent
to which project details, such as location, number of turbines, and environmental measures, could be
flexibly adjusted or if they were rigidly predetermined.

0 Strictly predetermined. Key details were set in stone, leaving stakeholders with no room to effect
significant changes.

0.2 Minimal flexibility. While slight modifications, like infrastructure tweaks, were permissible, the main
project parameters were non-negotiable.

0.4 Moderate flexibility. Principal features, such as the site of the wind park, might have been prede-
termined, but other attributes like the number of turbines could be adjusted.

0.6 Considerable flexibility. Stakeholders had the capability to suggest and incorporate major changes
in diverse project elements.

0.8 Pronounced adaptability. Save for a few non-negotiable aspects, most of the project attributes
were open to stakeholder input and adjustments.

1 Utmost flexibility. Stakeholders possessed comprehensive authority over the project’s planning
and roll-out, ensuring the final output mirrored collective consensus.

5.5. Overview of Scores Per Case
Using the aforementioned scoring system, scores were assigned to each case. The scores can be
viewed in Table 5.3. For a deeper understanding of the findings and the reasoning behind the scores
given, refer to the detailed IAD frameworks provided in the supplementary work.
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Case %LEC Information
rule

Payoff
rule

Position
rule

Boundary
rule

Choice
rule

Scope
rule

Aggregation
rule

Oostzeedijk 100 0.8 0.8 0.6 0.6 0.6 0.6 0.8
Kookepan 100 0.8 0.8 1.0 0.8 0.8 0.6 0.8
Nijmegen-Betuwe 95 0.6 0.8 0.6 0.6 0.4 0.6 0.8
Battenoord 50 0.6 0.8 0.8 0.6 0.4 0.4 0.6
Koningspleij 50 0.6 0.8 0.8 0.6 0.6 0.8 0.8
Ospeldijk 50 0.8 0.8 0.8 0.8 0.6 0.6 0.8
Deil 36 0.8 0.8 0.8 0.6 0.8 0.6 0.8
Avri 25 0.8 0.8 0.8 0.6 0.8 0.4 0.8
Jaap Rodenburg II 20 0.6 0.8 0.8 0.6 0.6 0.4 0.6
Bijvanck 0 0.2 0.2 0.2 0.4 0.4 0.6 0.4
Greenport Venlo 0 0.4 0.4 0.2 0.2 0.2 0.4 0.2
Groene Delta 0 0.8 0.6 0.8 0.6 0.8 0.4 0.8
Jacobahaven 0 0.6 0.6 0.6 0.6 0.4 0.4 0.6
Oude Maas 0 0.2 0.4 0.4 0.6 0.4 0.4 0.6
MIN 0.2 0.2 0.2 0.2 0.2 0.4 0.2
AVERAGE 0.6 0.7 0.7 0.6 0.6 0.5 0.7
MAX 0.8 0.8 1.0 0.8 0.8 0.8 0.8

Table 5.3: Scores of cases ased on the seven rules-in-use

Although no significance tests had been conducted at this stage, certain observations were evident.
CWEPD cases showed a wider range of scores, varying from a low of 0.2 to a high of 0.8 in specific
rule categories. In contrast, LEC cases typically registered higher scores. Figure 5.1 illustrates a com-
parison of the rule scores between LECs and CWEPDs. For this representation, all projects involving
LECs were collectively categorised as ’LEC’. While no statistical tests were applied, the figure suggests
that projects with LEC involvement generally achieved higher scores on the rules
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Figure 5.1: Comparison of average scores on the rules-in-use

5.6. Individual Outcomes of the Examined Cases
Table 5.4 provides an overview of the outcomes of the cases. The table outlines the project durations,
including the duration of the two phases. It also indicates the number of views during permit application
and the number of appeals to the Council of state. Other than presenting the findings from the IAD
analysis and making a number of first observations, no tests were conducted on these outcomes. A
more detailed analysis is undertaken in Chapters 6 and 7. The following observations appeared:

1. Duration: Projects led by LECs appeared to exhibited shorter completion times. This observation
was particularly evident in the second phase.

2. Community Engagement and Disputes: LECs appeared to face fewer legal challenges, such
as appeals to the Council of State. IAD analysis found that LECs generally had better alignment
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with community interests which possibly leads to fewer disagreements. Also the occurrence of
forced provincial takeovers as found in the case studies of only the CWEPD projects could indicate
potential governance issues.

3. Ownership Dynamics: Initial observations suggested a possible correlation between the degree
of LEC ownership and project duration. Projects with a higher percentage of LEC ownership
generally progressed through the project more quickly.

In essence, the results indicated potential benefits of LECs involvement in wind energy projects, notably
in project duration, community alignment, and legal aspects. Further statistical analyses was crucial
for a more definitive understanding.

Case Percentage
LEC (%)

Duration
Phase 1
(months)

Duration
Phase 2
(months)

Total
Duration
(months)

No. Views* No.
Appeals*

Oostzeedijk 100 21 37 58 0 0
Kookepan 100 38 29 67 26 2
Nijmegen-Betuwe 95 24 12 36 4 1
Battenoord 50 32 38 70 353 5
Koningspleij 50 39 49 88 154 10
Ospeldijk 50 21 29 50 17 1
Deil 36 27 18 45 30 1
Avri 25 27 26 53 19 3
Jaap Rodenburg II 20 43 34 77 22 1
Bijvanck 0 15 81 96 56 7
Greenport Venlo 0 50 47 97 58 1
Groene Delta 0 39 38 77 108 4
Jacobahaven 0 27 54 81 60 4
Oude Maas 0 51 52 103 331 10
MIN 15 12 36 0 0
AVERAGE 32 39 71 88 4
MAX 51 81 103 353 10
*No. Views: Number of public views after permit application
*No. Appeals: Number of appeals lodged with the Council of State

Table 5.4: Outcomes of wind energy cases: Project Duration and Legal Procedures

5.7. Conclusion
The IAD framework by Ostrom offered valuable insights into LEC and CWEPD projects. Throughout
this analysis, the adherence of rules has emerged as a significant indicator of project success and align-
ment. LECs, underpinned by community trust and community-based engagement, generally manifest
a higher adherence to these rules, in contrast to CWEPDs which exhibit a more varied range of adher-
ence scores. This distinction, however, is nuanced, with projects like Greenport Venlo and Bijvanck
presenting exceptions to the observed trends.

The rule-by-rule breakdown revealed the following:

• Information Rule: LECs consistently kept stakeholders informed and engaged, leveraging local
relationships and trust. CWEPDs, on the other hand, have demonstrated varied transparency
levels showing gaps in communication and misdirection of stakeholder queries.

• Payoff Rule: LECs often prioritized fair financial compensation for local residents, promoting
community buy-in which reduced potential project delays. CWEPDs have at times been perceived
by those experiencing negative externalities as providing inadequate compensation.

• Position Rule: LEC projects adopted a more participatory and distributed decision-making ap-
proach, contrasting with the centralised decision-making often seen in CWEPD projects. More-
over, municipalities seemed more willing to cooperate with LECs than with CWEPDs.

• Boundary Rule: LECs fostered inclusivity in their action arenas, while CWEPDs were more
restrictive, affecting stakeholder sentiment and project timelines.
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• Choice Rule: While there were overarching similarities between LECs and CWEPDs in decision-
making flexibility, LECs tended to display slightly higher adaptability, emphasising choice consis-
tency and informal dialogues.

• Scope Rule: Both LECs and CWEPDs exhibited variability in project adaptability, but LECs gen-
erally leaned towards greater flexibility and openness to change.

• Aggregation Rule: LECs leaned towards collective and inclusive decision-making. In contrast,
CWEPDs leaned towards more unilateral and individualistic decision-making.

Overarching these specific rules, trust emerged as an indispensable factor, enhanced by LECs’ community-
centric approach. Trust-building activities, such as door-to-door community engagement by LECs, dis-
tinguish them from some CWEPDs, thereby influencing the adherence to and impact of the various
rules. ”If I run into that person in the supermarket, I still want to be able to look him straight in the
eyes, after I’ve sat in his kitchen to convince him to participate in this project.” This sentiment captures
the essence of the findings, serving as a prime example of how LECs worked in enhancing and valu-
ing trust. In contrast, CWEPDs faced greater challenges in gaining trust within the local community.
However, this could be mitigated by adequately informing the community from the outset and engaging
residents through working groups and allow them to participate in the action arena. Financial benefits
to residents, such as the creation of substantial community funds that are perceived adequately, also
played a role. This approach seemed to reduce objections and accelerates the process, irrespective
of the organisation form. However, there could be other explanations for the differences in project out-
comes. These may include prior experiences that offer insights into potential challenges, concerted
efforts that drive public engagement and external considerations such as location value. Given these
insights, follow-up studies were essential to solidify the causative relationships between institutional
forms and project outcomes.

This chapter addressed the second sub-question. It set the stage for cross-case examinations in chap-
ters 6 and 7, where the interplay of the conditions were further explored.



6
Statistical Tests Results

This chapter examined the relationships between organisational forms, the scores, and outcomes using
statistical tests. Each test focused on specific research variables to provide insights into the main
research hypothesis. Test 1 (see section 6.1), confirms the similarities among the selected cases
and ensures that differing factors have no effect on the outcome. Test 2 (section 6.2) explores the
relationship between the scores and organisational forms. Test 3 (section 6.3) is similar to Test 2
but centers on the relationship between percentage of LECs ownership in a project and the scores.
Moving to Test 4 (section 6.4), the focus shifts to outcomes linked to specific organisation forms. This
test examines how the LEC and CWEPD forms influence outcome variables, such as duration, views,
and appeals. Test 5 (section 6.5) is a more detailed version of Test 4. It studies the relationship
between percentages of LECs ownership and outcome variables, aiming to understand if outcomes
change based on LECs ownership levels. Finally, Test 6 (section 6.6) investigates the relationship
between scores and outcomes without focusing on organisational forms. The objective here was to
identify which institutional conditions affect the outcome variables. The chapter concludes in section
6.7, summarising the findings from the tests.

6.1. Statistical Test 1: Control Test
The objective of this test was to ascertain if no factors beyond the primary areas of interest influence
the outcome variables. Spearman’s rho was used for this analysis and the results are presented in
table 6.1.

In assessing the influence of other factors on primary outcome variables (duration, number of appeals,
and number of views), several parameters were considered. It becomes clear that the number of wind
turbines, mast height and repowering did not exhibit a significant correlation with these outcomes at
the examined significance levels.

The following observation emerges: there is a negative correlation between ”No. Appeals” and ”Avg.
Capacity” (Spearman’s rho, p = 0.059). This implies that as the average capacity decreases, there
tends to be an increase in the number of appeals lodged with the Council of State. However, this
observed correlation does not necessarily imply a causative relationship for all outcome variables. Ad-
ditionally, given the seemingly counter intuitive association of lower capacity with more appeals, there
exists the possibility of a spurious correlation. Therefor in subsequent tests, the average capacity was
deemed to not have a significant correlation with the outcome variables.

The only variable that indicates a significance with multiple primary outcomes is ”Distance to the First
Residential Area”. It correlates negatively with the duration (Spearman’s rho, p = 0.074), especially
the duration of phase 2 (Spearman’s rho, p = 0.056), and with the number of appeals (Spearman’s rho,
p = 0.054). This particular variable appears to have an impact on the selected cases. The correlations
indicate that the processes of wind farms may have been influenced by the proximity to residential
areas. This could potentially affect the reliability of subsequent analyses. Therefore, additional tests

43
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Duration Phase 1 .559** - - - - - - - - -
p− value (.019) - - - - - - - - -
Duration Phase 2 .903*** .224 - - - - - - - -
p− value (<.001) (.221) - - - - - - - -
No. Views .684** .580* .663** - - - - - - -
p− value (.003) (.015) (.005) - - - - - - -
No. Appeals .612** .288 .656** .804*** - - - - - -
p− value (.010) (.159) (.005) (<.001) - - - - - -
No. Turbine .101 .291 -.065 .178 -.118 - - - - -
p− value (.365) (.157) (.412) (.272) (.345) - - - - -
Mast Height .0240 .254 -.206 .042 -.043 .353 - - - -
p− value (.467) (.191) (.240) (.443) (.442) (.108) - - - -
Avg. Cap. .104 -.225 .148 -.278 -.437* -.035 .141 - - -
p− value (.362) (.219) (.306) (.168) (.059) (.452) (.315) - - -
Dist. House -.326 -.198 -.333 -.362 -.154 -0.305 -.169 - -
p− value (.128) (.249) (.123) (.102) (.300) (.472) (.145) (.282) - -
Dist. Res. Area -.396* -.222 -.435* -.288 -.447* .456* .440* .418* 0.181 -
p− value (.080) (.224) (.060) (.159) (.055) (.051) (.057) (.068) (.297) -
Repowering -.043 .087 -.151 .281 .354 .110 .630** -.350 -.196 .174
p− value (.442) (.384) (.303) (.166) (.107) (.354) (.008) (.110) (.251) (.276)
* Correlation is significant at the 0.1 level (1-tailed)
** Correlation is significant at the 0.05 level (1-tailed)
*** Correlation is significant at the 0.01 level (1-tailed)

Table 6.1: Spearman’s rho correlation table for control variables

were performed to further assess its influence. Table 6.2 indicates that there is no significant correla-
tion between this variable and either of the two organisational forms. Table 6.3 indicates that there is
no significant correlation between this variable and the institutional conditions and percentage LECs
ownership. Based on the statistical results of these two tests, this particular variable was deemed to
not have a significant influence on the outcome of interest.

Distance Res. Area
Mann-Whitney U 10
Z -1.680
p-value 0.112
* Correlation is significant at the 0.1 level (1-tailed)
** Correlation is significant at the 0.05 level (1-tailed)
*** Correlation is significant at the 0.01 level (1-tailed)

Table 6.2: Mann-Whitney U results for organisation form and Distance to Residential Area
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Spearman’s Rho Distance Res. Area
Percentage LECs Ownership 0.339
p− value (0.118)
Information rule 0.245
p− value (0.200)
Payoff rule 0.357
p− value (0.105)
Position rule 0.308
p− value (0.142)
Boundary rule 0.276
p− value (0.170)
Choice rule 0.085
p− value (0.387)
Scope rule 0.098
p− value (0.370)
Aggregation rule -0.058
p− value (0.421)
* Correlation is significant at the 0.1 level (1-tailed)
** Correlation is significant at the 0.05 level (1-tailed)
*** Correlation is significant at the 0.01 level (1-tailed)

Table 6.3: Results of Spearman’s rho correlation between Distance to Residential Areas, Institutional Conditions, and
Percentage of LECs

6.2. Statistical Test 2: Correlation Test Organisational Form and
the Institutional Conditions

This test examined the correlation between institutional conditions and the organisational forms. The
outcomes of this test are depicted in table 6.4.

”Payoff Rule” is found to have a significant effect (Fisher’s-exact, p =< 0.01), suggesting a poten-
tial link between the payoff rule and cases with LECs ownership. This indicates that LECs might have
a tendency to score higher in payoff rules. Additionally, correlations are identified for the ”Information
Rule” (Fisher’s-exact, p = 0.101) and ”Aggregation Rule” (Fisher-exact, p = 0.063). This suggests a
potential relationship between higher scores for these rules and LECs. For rules such as ”Position Rule”
(Fisher-exact, p = 0.112), ”Boundary Rule” (Fisher’s-exact, p = 0.215), ”Choice Rule” (Fisher’s-exact,
p = 0.191), and ”Scope Rule” (Fisher’s-exact, p = 0.371), no significant correlation is found with either
of the organisational forms at the examined significance levels.



6.3. Statistical Test 3: Correlation Test Percentage of LECs Ownership and the Scores 46

Scores
Fisher’s Exact 0 0.2 0.4 0.6 0.8 1 p-value
Information Rule 0.101*
CWEPD 0 2 1 1 1 0
LEC 0 0 0 4 5 0
Payoff Rule <0.01***
CWEPD 0 1 2 2 0 0
LEC 0 0 0 0 9 0
Position Rule 0.112
CWEPD 0 2 1 1 1 0
LEC 0 0 0 2 6 1
Boundary Rule 0.215
CWEPD 0 1 1 3 0 0
LEC 0 0 0 7 2 0
Choice Rule 0.191
CWEPD 0 1 3 0 1 0
LEC 0 0 2 4 3 0
Scope Rule 0.371
CWEPD 0 0 4 1 0 0
LEC 0 0 3 5 1 0
Aggregation Rule 0.063*
CWEPD 0 1 1 2 1 0
LEC 0 0 0 2 7 0
* Correlation is significant at the 0.1 level (2-tailed)
** Correlation is significant at the 0.05 level (2-tailed)
*** Correlation is significant at the 0.01 level (2-tailed)

Table 6.4: Fisher’s-exact results for Organisation form (LEC vs CWEPD)

In conclusion, while the ”Payoff Rule”, ”Information Rule” and ”Aggregation Rule” showed some de-
gree of correlation with the LECs, other rules did not indicate a notable relationship with any specific
organisational form.

6.3. Statistical Test 3: Correlation Test Percentage of LECs Owner-
ship and the Scores

In this analysis, the relationship between the percentage of LECs ownership in a project and the scores
is assessed using Spearman’s rho. The results are detailed in table 6.5.

A positive correlation is found for the ”Pay-off Rule” (Spearman’s rho, p =< 0.001), suggesting a
potential association between this rule and the percentage of LECs ownership. Similarly, the ”Scope
Rule” (Spearman’s rho, p = 0.009) and the ”Aggregation Rule” (Spearman’s rho, p = 0.006) exhibit
positive correlations, indicating a potential association with the percentage of LECs ownership. Addi-
tionally, correlations are identified for the ”Information Rule” (Spearman’s rho, p = 0.027), ”Position
Rule” (Spearman’s rho, p = 0.036), and ”Boundary Rule” (Spearman’s rho, p = 0.012). These find-
ings suggest a possible relationship between these rules and the percentage of LECs ownership. The
”Choice Rule” (Spearman’s rho, p = 0.127) does not show a significant correlation at the examined
significance levels, suggesting that this particular rule might not have a strong association with the
percentage of LECs ownership among the conditions assessed.
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Spearman’s Rho Percentage LEC Ownership
Information rule .526**
p− value (0.027)
Payoff rule .832***
p− value (<.001)
Position rule .496**
p− value (0.036)
Boundary rule .596**
p− value (0.012)
Choice rule 0.327
p− value (0.127)
Scope rule .619***
p− value (0.009)
Aggregation rule .655***
p− value (0.006)
* Correlation is significant at the 0.1 level (1-tailed)
** Correlation is significant at the 0.05 level (1-tailed)
*** Correlation is significant at the 0.01 level (1-tailed)

Table 6.5: Spearman’s rho correlation coefficient results for Percentage LEC Ownership

In conclusion, only the ”Choice Rule” does not present a notable association with the percentage of
LECs ownership at the explored significance levels.

6.4. Statistical Test 4: Correlation Test Organisational Form and
the Outcome Variables

This test contrasts outcome variables CWEPDs projects between those with LECs ownership using the
Mann-Whitney U test. Statistical significance is gauged by the p-value in table 6.6. When significant,
median values in table 6.7 reveal which group typically had higher or lower values for the variables.

Total
Duration

Duration
Phase 1

Duration
Phase 2

No. Views No. Appeals

Mann-Whitney U 2.500 15.500 2.500 9.000 11.500
Z -2.670 -0.940 -2.673 -1.800 -1.503
p-value .004b*** .364b .004b*** .083b* .147b
* Correlation is significant at the 0.1 level (1-tailed)
** Correlation is significant at the 0.05 level (1-tailed)
*** Correlation is significant at the 0.01 level (1-tailed)

Table 6.6: Mann-Whitney U results for Organisational Form and Outcome Variables

Total
Duration

Duration
Phase 1

Duration
Phase 2

No. Views No. Appeals

Median LEC 27 29 58 22 1
Median CWEPD 39 52 96 60 4

Table 6.7: Median for outcome variables per organisation form

For the variable ”Total Duration” with (Mann-Whitney U, p = 0.004), there is a statistically significant dif-
ference inmedians between LECs andCWEPDs. ”Duration Phase 2” with (Mann-Whitney U, p = 0.004)
reveals a similar observation. When examining the median values, project with LECs ownership appear
to have shorter durations, notably during the second phase. The variable ”Number of Views” is found
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to have a significant effect (Mann-Whitney U, p = 0.083), suggesting that LECs seem to receive fewer
views. For both ”Duration Phase 1” and ”Number of Appeals to the Council of State”, no significant
p-values are recorded, leading to the retention of the null hypothesis for these variables across the
tested significance levels.

To summarize, there is evidence indicating that project with LECs ownership influenced project du-
rations, particularly in the second phase. LEC projects have concluded faster and generally received
fewer views on permit applications. However, evidence does not suggest that the LEC form had a sig-
nificant impact on the number of appeals made to the Council of State. Following tests provide insights
into potential institutional conditions affecting these outcomes.

6.5. Statistical Test 5: Correlation Test Percentage of LECs Owner-
ship and the Outcome

This test examined the correlation between the percentage of LECs ownership and outcome variables
using Spearman’s rho. The results are presented in table 6.8.

Spearman’s Rho Percentage LEC Ownership
Time Total -.655***
p− value (0.004)
Time Phase 1 -0.358
p− value (0.104)
Time Phase 2 -.611**
p− value (0.01)
No. Views -.506**
p− value (0.032)
No. Appeals to Council of State -0.413*
p− value (0.071)
* Correlation is significant at the 0.1 level (1-tailed)
** Correlation is significant at the 0.05 level (1-tailed)
*** Correlation is significant at the 0.01 level (1-tailed)

Table 6.8: Spearman’s rho correlation coefficient results for Percentage LEC Ownership and Outcome

Both ”Total Duration” (Spearman’s rho, p = 0.004) and ”Duration Phase 2” (Spearman’s rho, p = 0.01)
were found to have a negative significant effect. This implies that wind farm projects with a greater per-
centage of LECs ownership experience reduced total duration and, notably, a shorter second phase.
Furthermore, ”No. Views” (Spearman’s rho, p = .032) is found to have a negative correlation. This
implies that wind farm projects with higher LECs ownership attract fewer views during the permit ap-
plication process. Additional, a negative correlation is found for ”No. Appeals to Council of State”
(Spearman’s rho, p = .071). This suggests that as the percentage of LECs ownership in wind farm
projects increases, there are fewer appeals to the Council of State.

In conclusion, projects with a higher percentage of LECs ownership experienced shorter overall du-
rations, especially during their second phase. Additionally, such projects appeared to attract fewer
views during the permit application process. Meanwhile, increased LECs ownership is associated with
fewer appeals to the Council of State.

6.6. Statistical Test 6: Correlation Test Scores and the Outcome
This test examined the relationship between institutional conditions and outcome variables, setting
aside organisational form. Spearman’s rho was employed for the analysis, with results displayed in
table 6.9.
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Total Duration -.737*** -.770*** -.492** -.533** -.500** -0.339 -.729***
p− value (0.001) (<.001) (0.037) (0.025) (0.034) (0.118) (0.002)
Duration Phase 1 -0.299 -0.206 0.090 -0.117 -0.069 -.495** -0.283
p− value (0.150) (0.240) (0.379) (0.346) (0.407) (0.036) (0.163)
Duration Phase 2 -.669*** -.756*** -.533** -.486** -.536** -0.212 -.673***
p− value (0.004) (<.001) (0.025) (0.039) (0.024) (0.234) (0.004)
No. Views -.483** -.462** -0.066 -0.267 -0.285 -0.354 -.447*
p− value (0.040) (0.048) (0.411) (0.178) (0.161) (0.107) (0.055)
No. Appeals -.481** -.428* -0.061 -0.147 -0.170 -0.123 -0.268
p− value (0.041) (0.063) (0.419) (0.308) (0.281) (0.337) (0.177)
* Correlation is significant at the 0.1 level (1-tailed)
** Correlation is significant at the 0.05 level (1-tailed)
*** Correlation is significant at the 0.01 level (1-tailed)

Table 6.9: Spearman’s rho correlation results for the Rules-in-Use and Outcome

Negative correlations were found between ”Total Duration” and the rules: ”Information” (Spearman’s
rho, p = 0.001), ”Payoff” (Spearman’s rho, p =< 0.001), and ”Aggregation” (Spearman’s rho, p =
0.002). Specifically, the ”Duration Phase 2” within this total duration is negatively correlated with ”In-
formation Rule” (Spearman’s rho, p = 0.004), ”Payoff Rule” (Spearman’s rho, p =< 0.001), and ”Ag-
gregation Rule” (Spearman’s rho, p = 0.004). This correlation suggests that projects with higher rule
scores tend to have shorter durations, especially in the second phase, resulting in reduced total project
durations.

Furthermore, a negative correlation is found between ”Duration Phase 1” and the ”Scope Rule” (Spear-
man’s rho, p = 0.036), implying that the initial phase’s duration is influenced by higher scope rule
scores. Besides, ”Total Duration” is found to be negatively associated with the ”Position Rule” (Spear-
man’s rho, p = 0.037), ”Boundary Rule” (Spearman’s rho, p = 0.025), and ”Choice Rule” (Spear-
man’s rho, p = 0.034). Specifically, the ”Duration Phase 2” has negative correlations with the ”Position
Rule” (Spearman’s rho, p = 0.025), ”Boundary Rule” (Spearman’s rho, p = 0.039), and ”Choice Rule”
ρ = 0.024), underscoring that higher rule scores correlate with reduced durations in both phases. The
”No. Views” metric is negatively associated with the ”Information Rule” (Spearman’s rho, p = 0.040)
and the ”Payoff Rule” (Spearman’s rho, p = 0.048), suggesting that projects with higher rule scores
receive fewer views during permit applications. Moreover, ”No. Appeals” correlates negatively with the
”Information Rule” (Spearman’s rho, p = 0.041), indicating fewer appeals to the council of state with
increasing information rule scores.

Furthermore, ”No. Views” is found to have a negative significant correlation with the ”Aggregation Rule”
(Spearman’s rho, p = 0.055), hinting at fewer views for projects with higher aggregation rule scores.
Additionally, ”No. Appeals” correlates negatively with the ”Payoff Rule” (Spearman’s rho, p = 0.063),
suggesting that increased payoff scores lead to fewer appeals to the council of state. In conclusion:

• The ”Information Rule” has negative correlations with ”Total Duration”, ”Duration Phase 2”, and
”Number of Views” and is further correlated to fewer appeals to the Council of State.

• The ”Payoff Rule” is associated with a reduced ”Total Duration” and ”Duration Phase 2”, fewer
permit application views, and suggests fewer appeals to the Council of State.

• Higher scores on the ”Aggregation Rule” relate to shorter ”Total Duration” and ”Duration Phase
2” durations and fewer permit application views.
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• The ”Position Rule”, ”Boundary Rule”, and ”Choice Rule” primarily influence project durations in
the second phase.

• The ”Scope Rule” impacts project durations only in the first phase.

6.7. Chapter Conclusion
In this chapter, the relationship between organisation form, their institutional conditions, and the out-
comes was thoroughly examined through a series of tests. The primary aim was to determine the
impact of LECs on wind energy project.

Control Test Overview
The control test was conducted to evaluate potential correlations between factors, other than the pri-
mary ones of interest, and key outcomes such as duration, number of appeals, and views. Among
these factors, the number of wind turbines, mast height, average capacity, and repowering exhibited
no correlation with these outcomes. However, a correlation was observed with the ”Distance to First
Residential Area” variable. Projects situated further from residential areas appear to have shorter du-
rations and fewer appeals. Despite this observation, subsequent tests showed the significance of this
correlation remains limited. Further research is needed to determine its influence conclusively. Never-
theless, its limited impact on the outcome indicates a consistent selection in non-significant factors.

Interplay of organisational Form and Institutional Conditions
Certain rules showed correlations with projects that have some sort of LECs ownership. Specifically,
LECs project align more with the ”Payoff Rule” and also correlate with the ”Information Rule” and ”Ag-
gregation Rule”. However, other rules like ”Position”, ”Boundary”, ”Choice”, and ”Scope” did not exhibit
a significant association with any specific organisational form.

Influence of Cooperative Percentages on Institutional Conditions
A correlation has been identified between the percentage of cooperative ownership and rules like ”Pay-
off”, ”Scope”, ”Aggregation”. ”Information”, ”Position”, and ”Boundary”. Conversely, the ”Choice” rule
did not exhibit a statistically significant correlation.

Impact of Organisational Form on Outcome
Project durations seem to differ between LECs and CWEPDs, with LECs tending to have shorter dura-
tions, especially in the project’s second phase. Additionally, project with some form of LECs ownership
receive fewer views on permit applications, but the number of appeals made to the Council of State
does not show a clear correlation with organisational form.

LECs Percentages and Outcomes
Higher LEC ownership percentages correlate with shorter project durations, especially in the second
phase. Furthermore, these projects tend to have fewer views during the permit application process and
a reduced number of appeals to the Council of State.

Correlation of Institutional Conditions and Outcome
The ”Information Rule and Payoff Rule” displayed negative correlations with ”Total Duration”, ”Duration
Phase 2”, and ”Number of Views”, further suggesting fewer appeals to the Council of State. Higher
scores on the ”Aggregation Rule” are linked to shorter durations for both ”Total Duration” and ”Dura-
tion Phase 2”, and a decreased number of permit application views. The influence of the ”Position
Rule”, ”Boundary Rule”, and ”Choice Rule” predominantly pertains to project durations during the sec-
ond phase, while the ”Scope Rule” predominantly impacts durations in the first phase.

This chapter examined the relationship between institutional rules, cooperative structures, and wind
energy project outcomes. The data shed light on the potential influence of organisational character-
istics and their connection to institutional conditions in shaping project outcomes. The subsequent
chapter 7 presents the results from the qualitative analysis, offering deeper insights into combinations
of various variables and conditions on the outcome.



7
Qualitative Comparative Analysis

Results

This chapter delves into the results derived from the QCA analysis, utilising the findings from chapters
5 and 6. This chapter begins by explaining the methodology and the condition selection of the fsQCA
in section 7.1. In section 7.2, the data used for the fsQCA analysis is detailed. Two distinct tests were
conducted, each incorporating a slightly different set of conditions. The first QCA test is detailed in
section 7.3. The following test is presented in section 7.4. The Robustness testing section 7.5 explores
threshold selections for fsQCA. The chapter concludes with consolidating the findings in section 7.6.

7.1. Approach and Criteria for Condition Selection in fsQCA
In QCA, there is a need for a balanced relationship between antecedent and measured conditions,
aligning the number of conditions with case count. This aspect of QCA examines all possible combi-
nations to pinpoint an outcome (2K , where K is the condition count, as discussed in section 3.8.2).
A rise in condition count results in exponentially more combinations, leading to the ”limited diversity”
challenge with many unobserved ”logical remainders” (Ragin, 1987, 2008). Hence, condition selection
should prioritize theoretical and empirical significance. For 13-15 cases, up to five causal conditions
are advisable (P. Fiss, 2009). Therefore, the first test considered Information, Payoff, Aggregation, Po-
sition, and Choice rules, rooted in their links to outcome variables as found in chapter 6. The second
test included Payoff, Information, Aggregation, and the organisational form, LECs. The test unveiled
pathways that combined both LECs and other critical conditions, or highlighted paths where LEC in-
volvement was possibly not essential, pointing to trajectories driven by institutional conditions alone.

When splitting conditions across multiple tests, as done here, careful interpretation is essential. Ad-
justments for multiple comparisons are necessary to reduce the risk of false positives and maintain
rigor. The within-case analysis and empirical data collection enhanced the clarity of the outcome. Ad-
ditionally, robustness checks were integrated to ensure reliability.

7.2. Data Sets, Calibrated Data Set and Solution Types
The data set for fsQCA analysis, referenced in table 7.1, originated from the preliminary stages of this
study.
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Case Total
Duration

Organisation
Form*

Information
Rule

Payoff
Rule

Position
Rule

Choice
Rule

Aggregation
Rule

Avri 53 1 0.8 0.8 0.8 0.8 0.8
Battenoord 70 1 0.6 0.8 0.8 0.4 0.6
Bijvanck 96 0 0.2 0.2 0.2 0.4 0.4
Deil 45 1 0.8 0.8 0.8 0.8 0.8
Greenport Venlo 97 0 0.4 0.4 0.2 0.2 0.2
Groene Delta 77 0 0.8 0.6 0.8 0.8 0.8
Jacobahaven 81 0 0.6 0.6 0.6 0.4 0.6
Jaap Rodenburg II 77 1 0.6 0.8 0.8 0.6 0.6
Koningspleij 88 1 0.6 0.8 0.8 0.8 0.8
Kookepan 67 1 0.8 0.8 1 0.8 0.8
Nijmegen-Betuwe 36 1 0.6 0.8 0.6 0.6 0.8
Oostzeedijk 58 1 0.8 0.8 0.6 0.8 0.8
Ospeldijk 50 1 0.8 0.8 0.8 0.2 0.8
Oude Maas 103 0 0.2 0.4 0.4 0.4 0.6
* ’1’ indicates projects with LECs involvement, while ’0’ denotes those solely developed by CWEPDs

Table 7.1: Raw data set

The raw data set required calibration, which involved setting threshold values for each factor and avoid-
ing values of 1 and 0. This study used the breakpoints 0.95, 0.50, and 0.05 for data sets with a normal
distribution, as recommended by Pappas & Woodside (Pappas & Woodside, 2021). The chosen break-
points, aligned with theoretical thresholds, rely on relative percentiles and are not arbitrary. In treating
the duration, data values were inverted, so the full contribution indicate the shortest duration and vice
versa. The organisation form avoided the 1 and 0 by using 0.95 and 0.05. While the seven rules’ initial
scoring were anticipated on the right distribution range, further refinement proved essential. The data
treatment approached and associated membership values are illustrated in table 7.2.

Condition Threshold
Basis

Distribution Calibration
Rule

Full Mem-
bership
value

Intermediate
member-
ship value

No member-
ship value

Total
Duration

Mean value
of dataset

Normal (0.95,0.5,
0.05)

36 69.5 103

Organisation
Form

- Categorical (0.95, 0.05) 0.95 - 0.05

Institutional
Conditions

Mean value
of dataset

Normal (0.95,0.5,
0.05)

0.95 0.43 0.05

The calibration values were generated using the fsQCA 3.0 software, resulting in a refined data set for
the fsQCA examination. Table 7.2 displays the calibrated data set created for this study.

Case Total
Duration

Organisation
Form

Information
Rule

Payoff
Rule

Position
Rule

Choice
Rule

Aggregation
Rule

Avri 0.83 0.95 0.95 0.95 0.95 0.95 0.95
Battenoord 0.53 0.95 0.50 0.95 0.73 0.18 0.50
Bijvanck 0.09 0.05 0.05 0.05 0.14 0.18 0.05
Deil 0.90 0.95 0.95 0.95 0.95 0.95 0.95
GreenportVenlo 0.08 0.05 0.05 0.18 0.05 0.05 0.05
GroeneDelta 0.37 0.05 0.95 0.18 0.73 0.95 0.50
Jacobahaven 0.29 0.05 0.50 0.18 0.35 0.18 0.18
JaapRodenburgII 0.37 0.95 0.50 0.95 0.73 0.48 0.95
Koningspleij 0.17 0.95 0.50 0.50 0.73 0.95 0.95
Kookepan 0.59 0.95 0.95 0.95 0.73 0.95 0.95
Nijmegen-Betuwe 0.95 0.95 0.50 0.50 0.35 0.48 0.50
Oostzeedijk 0.76 0.95 0.95 0.50 0.35 0.95 0.95
Ospeldijk 0.86 0.95 0.50 0.50 0.95 0.95 0.95
OudeMaas 0.05 0.05 0.05 0.18 0.14 0.18 0.18

Table 7.2: Calibrated data set
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7.3. QCA Test 1: Duration as outcome, Information/Payoff/Position/-
Choice/Aggregation as condition

To obtain the result, two primary threshold analyses were performed: the necessity analysis identi-
fied essential conditions, and the truth table analysis determined sufficient configurations of conditions
(ERIM, 2023). Single necessary conditions are common and vital, without them outcomes do no oc-
cur. However, in multicausal analyses, single sufficient conditions are rare. Thus, QCA emphasises
combinations yielding sufficient outcomes (ERIM, 2023). Given the multiple causal conditions in this re-
search, no condition indeed reached a consistency of 0.90 (Schneider & Wagemann, 2012), as shown
in table 7.3. Therefore the results section only concentrated on the truth table analysis. The initial
methodology suggested a consistency threshold of 0.75, and all cases exceeded this value. Given the
limited number of cases, the frequency threshold was set at one. The frequency threshold specified the
minimum number of cases (instances or observations) that a particular configuration (a combination of
conditions) must have to be considered relevant for further analysis. Both parsimonious and intermedi-
ate solutions were presented, ensuring a comprehensive analysis (P. C. Fiss, 2011). The next section
delves deeper into these solutions.

Condition Consistency Coverage
Payoff 0.699717 0.797771
Position 0.709494 0.830065
Choice 0.650835 0.829182

Aggregation 0.663405 0.871560
Information 0.706701 0.863481

Table 7.3: Analysis of single necessary conditions

Table 7.1 uses filled circles to indicate the presence and hollow circles for the absence of a condition.
Blank spaces denote no effect on the outcome. Larger circles represent primary conditions vital in both
intermediate and parsimonious solutions, consistent across counterfactual scenarios. Smaller circles
signify secondary conditions, present only in intermediate solutions and having a weaker causal link.
This differentiation aligns with Fiss’ methodology, emphasising conditions crucial for understanding
solution pathways (P. C. Fiss, 2011).

Solution at 0.80 threshold consistency

Solution pathway 1 Solution pathway 2 Solution pathway 3 Solution pathway 4

Information

Payoff

Position

Choice

Aggregation

Consistency 0.835237 0.92381 0.867021 0.90625

Raw coverage 0.748542 0.283627 0.238305 0.211989

Unique coverage 0.478073 0.0380118 0.0204679 0.0263159

Cases Deil, Avri , Kookepan, Ospeldijk , 
Oostzeedijk, Koningspleij

Battenoord, 
Jaap Rodenburg II

Jacobahaven, 
Nijmegen-Betuwe Groene Delta

Solution Consistency 0.798898

Solution Coverage 0.847957

A core condition that must be present in both 
the intermediate and parsimonious solutions

A core condition that must be absent in both 
the intermediate and parsimonious solutions

A peripheral condition that must be present 
but only appears in the intermediate solution

A peripheral condition that must be absent but 
only  appears in the intermediate solution

Empty spaces denote irrelevance; it does not 
matter if a condition is either present or absent 

Figure 7.1: Solution pathways for the presence of Duration: QCA Test 1
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The fsQCA evaluation revealed four causal pathways that contribute positively to the outcome. Each
configuration is characterised by three key metrics: raw coverage, unique coverage, and consistency.
The configurations from this fsQCA analysis have a raw coverage range of 0.21 to 0.75 and showcase
an relatively high consistency scores ranging from 0.84 to 0.92. Their unique coverage scores fluctuate
between 0.02 and 0.48. Overall, the configurations demonstrate a consistency of 0.85 and a coverage
of 0.80. Given these metrics, the following pathways were identified:

7.3.1. Intermediate Solutions
Pathway 1

• Information*Payoff*Choice*Aggregation
• Information AND Payoff AND Choice AND Aggregation
• This pathway has the highest raw coverage, suggesting it is the most common combination lead-
ing to shorter project durations (74.9% of the cases). Almost half of the cases (47.8%) were
solely influenced by this pathway, indicating its unique impact. With a consistency of 83.5%, this
combination was thus reliable in producing the outcome most of the time. Cases like Deil, Avri,
Kookepan, Ospeldijk, Oostzeedijk, and Koningspleij fall under this category

Pathway 2
• Information*Payoff*Position*~Choice
• Information AND Payoff AND Position AND NOT Choice
• This pathway covered 28.4% of cases leading to shorter durations, showing its moderate influ-
ence. However, it uniquely affects only 3.8% of the cases, implying that there are overlaps with
other configurations. Its consistency of 92.4% suggests that when this combination arises, it is
very likely to lead to a diminished duration. The cases Battenoord and JaapRodenburg II are
associated with this configuration

Pathway 3
• Information*~Position*~Choice*~Aggregation
• Information AND NOT Position AND NOT Choice AND NOT Aggregation
• Covering 23.8% of the cases, this pathway’s influence is a bit less but still notable. Its unique
impact is minimal at 2.05%, meaning it often overlaps with other configurations in its effect. A
consistency of 86.7% indicates its strong reliability in producing the desired outcome. Cases
Jacobahaven and Nijmegen-Betuwe are associated with this configuration

Pathway 4
• Information*~Payoff*Position*Choice*~Aggregation
• Information AND NOT Payoff AND Position AND Choice AND NOT Aggregation
• It covers around 21.2% of the cases, placing it as the least influential among the four pathways,
but still considerable. Its unique effect is seen in 2.63% of the instances, which means there is a
significant overlap with other configurations. With a consistency of 90.6%, this pathway is reliable
for shorter project durations when present. Windfarm de GroeneDelta follows this configuration

7.3.2. Parsimonious Solution
Pathway: Information

Raw Coverage Unique Coverage Consistency
Information 0.883045 0.883045 0.742015
Solution coverage: 0.883045
Solution consistency: 0.742015

Table 7.4: Parsimonious solution: QCA Test 1

Only the ”Information” factor covers 88.3% of all the cases. This made ”Information” a very dominant
and influential factor when considering shorter project durations. Its consistency is at 74.2%, which
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is slightly lower compared to some pathways. This indicates that while ”Information” alone had a sig-
nificant impact, combined with other conditions it could increase the probability of achieving shorter
durations.

Overview of the findings from QCA Test 1
From the pathway analysis, it was evident that various configurations of conditions influenced project
durations differently. When examining the unique coverages, some pathways, like Pathways 2 and 4,
uniquely accounted for only a small percentage of the cases (3.8% and 2.6% respectively). This meant
that these particular configurations, while consistent, were not as frequently the sole explanations for
shorter durations. On the other hand, Pathway 1’s unique coverage of 47.8% indicated that nearly half
the time, its specific configuration was the only reason for the observed outcome. Lastly, the Parsi-
monious Solution Analysis that solely revolved around the ”Information” factor reinforced its centrality.
With a coverage of 88.3%, ”Information” played a pivotal role. However, the consistency of 74.2%
suggest that while ”Information” was critical, other conditions in combination could further influence the
project’s duration.

• Payoff: In Pathway 1 and Pathway 2, ”Payoff” was present. Its combination with ”Information”
in Pathway 1 covered a significant 74.9% of cases, indicating its dominant role in affecting the
project duration. The high coverage suggested that ”Payoff”, when combined with ”Information”,
was a frequently observed configuration that led to shorter durations. Additionally, the consistency
of 83.5% in Pathway 1 revealed that when both ”Information” and ”Payoff” were present, there
was a strong likelihood that they influenced the project durations.

• Choice: ”Choice” appeared in contrasting manners. In Pathway 1, its presence combined with
”Information” had a high coverage of 74.9%. However, in Pathway 2, the absence of ”Choice”
covered only 28.4% of instances. While the presence of ”Choice” in a configuration seemed to
be more dominant, its absence still played a role, albeit in fewer cases. The high consistency
of 92.4% in Pathway 2 suggested that when ”Choice” was absent alongside ”Information”, ”Pay-
off”, and ”Position”, it was very likely to lead to the outcome, even if this configuration was less
common.

• Aggregation: Was present in Pathway 1 with a coverage of 74.9% and absent in Pathways 3 and
4 which collectively covered 45.03% of cases. The varied presence and absence in pathways
revealed that ”Aggregation”, depending on other co-existing conditions, had a diverse influence.
However, its presence in the high coverage Pathway 1 suggested that when ”Aggregation” was
combined with ”Information”, it was a frequently observed configuration affecting duration.

• Position: Influenced duration in both Pathway 2 (present, 28.4% coverage) and Pathway 3 (ab-
sent, 23.8% coverage). Although neither pathway had as dominant a coverage as Pathway 1,
”Position” did play a role in a significant portion of the cases. Its absence in Pathway 3, coupled
with a consistency of 86.7%, implied that in a small number of instances where ”Position” was not
a factor (and other conditions like ”Information” were present), the outcome of a shorter duration
was observed.

7.4. QCA Test 2: Duration as outcome, LEC/Information/Payoff/Ag-
gregation as condition

The factors chosen for this QCA test were LEC (representing all cases with LEC’ involvement), Informa-
tion rule, Payoff rule, and Aggregation rule. Their selection stemmed from their significant correlation
with project duration, as highlighted in Chapter 6. The rationale behind this is if pathways emerge
where LEC was not a dominant factor, it would imply that CWEPDs configurations, in tandem with
other factors, drove the outcome. If not, LEC was the dominant factor in realising the outcome. The
data set presented in table 7.2 served as the basis for the fsQCA analysis. Similar to QCA Test 1,
no single condition here met the required consistency threshold. However, this is not surprising given
the multiple causal conditions (ERIM, 2023; Schneider & Wagemann, 2012). Initially, the methodology
recommended a consistency threshold of 0.8 for the solutions, aiming to identify the most consistent
causal patterns in the truth table. In this test, one pathway exhibited a consistency of 0.76. As a result,
the consistency threshold was revised to 0.75 to encompass more causal patterns observed in the truth
table. In-depth analyses of these solutions will be presented in the subsequent section.
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Solution at 0.75 threshold consistency

Solution pathway 1 Solution pathway 2

LEC

Information

Payoff

Aggregation

Consistency 0.829653 0.759036

Raw coverage 0.76901 0.184211

Unique coverage 0.66667 0.0818716

Cases Deil, Avri, Kookepan, Nijmegen-Betuwe, Ospeldijk, Jaap 
Rodenburg II, Oostzeedijk, Battenoord, Koningspleij Jacobahaven, Groene Delta

Solution Consistency 0.79726

Solution Coverage 0.850882

A core condition that must be present in both the intermediate and parsimonious 
solutions

A core condition that must be absent in both the intermediate and parsimonious 
solutions

A peripheral condition that must be present but only appears in the intermediate 
solution

A peripheral condition that must be absent but only  appears in the intermediate 
solution

Empty spaces denote irrelevance; in this context it does not matter if a condition is 
either present or absent 

Figure 7.2: Solution pathways for the presence of Duration: QCA Test 2

The fsQCA evaluation revealed two causal pathways that contributed to the outcome. The configura-
tions from this fsQCA analysis have a raw coverage range of 0.18 to 0.77 and showcase consistency
scores ranging from 0.76 to 0.83. Their unique coverage scores fluctuate between 0.08 and 0.67. Over-
all, the configurations demonstrate a consistency of 0.74 and a coverage of 0.88. Given these metrics,
the following conclusions can be drawn:

7.4.1. Intermediate Solutions
Pathway 1

• LEC*Information*Payoff
• LEC AND Information AND Payoff
• This pathway was present in a large share of cases, reflected by its raw coverage of 76.9%. The
pathway’s unique coverage of 66.7% suggests that it had a distinct influence on the outcome, sep-
arate from other pathways. Its consistency stands at approximately 83%, indicating a generally
reliable association with the outcome. Cases that are characterised by this configuration include
Deil, Avri, Kookepan, Nijmegen-Betuwe, Ospeldijk, JaapRodenburgII, Oostzeedijk, Battenoord,
and Koningspleij.

Pathway 2
• Information*~LEC*~Payoff*~Aggregation
• Information AND NOT LEC AND NOT Payoff AND NOT Aggregation
• Although less prevalent than the first, this pathway still played a role with its 18.4% raw coverage.
Its unique influence on the outcome is around 8.2%, suggesting that it often overlapped with other
configurations in the cases it was found. With a consistency score of 75.9%, this configuration
was relatively frequent in its association with the outcome. Notably, cases Jacobahaven and
Groene Delta feature this pathway.

7.4.2. Parsimonious Solution
Pathway: Information
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Raw Coverage Unique Coverage Consistency
Information 0.883045 0.883045 0.742015
Solution coverage: 0.883045
Solution consistency: 0.742015

Table 7.5: Parsimonious solution: QCA Test 2

The findings indicated the role of the ”Information” factor in influencing project durations. With a raw
coverage of 88.3%, ”Information” was identified as a significant factor in determining the outcome in
projects. Its presence in a majority of cases highlighted its association with shorter project durations.
The consistency level of 74.2% suggest that while ”Information” was influential, its presence did not
always correspond with the desired outcome of shortened time. This pointed to the potential for other
factors or conditions that, in conjunction with ”Information”, might affect the outcome.

Overview of the findings from QCA Test 2
The analysis of the pathways provided insights into how various configurations of conditions impacted
project durations. In Pathway 1, with a raw coverage of 76.9%, this configuration, encompassing ”LEC”,
”Information”, and ”Payoff”, was present in a significant number of cases. The unique coverage of 66.7%
suggest that in about two-thirds of the instances, this configuration was the primary determinant of the
observed outcome. Pathway 2 offered a different perspective with a raw coverage of 18.4%. Its unique
coverage of 8.2% indicate that while this configuration influenced project durations, it often appeared
alongside other influential factors. The Parsimonious Solution emphasized the role of the ”Information”
factor. With a raw coverage of 88.3%, ”Information” appeared to be amajor factor in determining project
durations. However, a consistency of 74.2% suggest that ”Information”, although significant, was not
the only determining factor. Other conditions could interact with ”Information” and influence project
durations.

• LEC: In Pathway 1, ”LEC” combined with ”Information”. The raw coverage of 76.9% for this path-
way signifies the importance of ”LEC” when paired with ”Information” in determining the project’s
duration. With a consistency of 83% in Pathway 1, the joint presence of ”Information” and ”LEC”
robustly contributed to the desired outcome of shorter durations. Conversely, in Pathway 2, the
absence of ”LEC” alongside ”Information” covered 18.4% of instances. This suggested that while
”LEC” enhanced the desired outcome when present, there were scenarios where its absence,
with ”Information” retained, could also be effective.

• Payoff: ”Payoff” paired with ”Information” and ”LEC” in Pathway 1, resulting in a raw coverage
of 76.9%. This indicated that when ”Payoff” combined with these conditions, they significantly
determined project durations. Its unique coverage of 66.7% also hinted at its independent role
in influencing the outcome separate from other pathways. Meanwhile, the absence of ”Payoff” in
Pathway 2 implied configurations where ”Information” was influential without the presence of a
”Payoff”.

• Aggregation: The data available showed the absence of ”Aggregation” in Pathway 2. This com-
bination with ”Information” covered 18.4% of cases, implying that certain projects might achieve
shorter durations without relying on aggregation processes, provided there was effective informa-
tion rule implementation. Given that in Pathway 1 ”Aggregation” was deemed non-essential, this
condition appeared flexible; its presence or absence did not predominantly dictate the project’s
duration when ”Information”, ”Payoff”, and ”LEC” were present.

• Information Alone: The Parsimonious Solution presented ”Information” as the sole significant
condition. With a dominant raw coverage of 88.3%, it highlighted the undeniable role of ”In-
formation” in determining project durations. While it stood out on its own, the other pathways
underscored the modulating effect of conditions like ”LEC” and ”Payoff” on its influence.

7.5. Robustness Test
In line with Parente’s guidance, methodological decisions around threshold selections for thresholds
in fsQCA are exploratory and should be verified for robustness (Parente & Federo, 2019). Adjust-
ments, including consistency and frequency thresholds, should be assessed against derived solutions
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(Schneider & Wagemann, 2012). Ideally, variations should align with original analyses or explain the
differences. For this research, robustness was evaluated using two data set variations:

1. Variance in Consistency Threshold: Consistency cut-off was initially set according to the so-
lutions covered in the truth table. A different consistency measure should lead to inclusion or
exclusion of other cases.

2. Variation in Frequency threshold: The second variation is alteration of the frequency threshold.
Varying the frequency threshold provides a way to test the sensitivity of the results to the inclusion
or exclusion of less common configurations. If the core findings remain largely unchanged across
different frequency thresholds, it provides added assurance about the validity and robustness of
the conclusions drawn from the core analysis.

Both robustness checks were employed for both results. From these checks, the following methodolog-
ical insights emerge: results remained stable across robustness checks with no significant deviations
from the primary solution. Raising the consistency threshold enhanced confidence in the identified
pathways but reduced the case coverage. The original cutoff, capturing a wide range of cases while
ensuring reliability, appears optimal. Altering the frequency threshold resulted in the exclusion of cases
considered important. Given the small sample size in this report, the frequency threshold was deter-
mined to be appropriately set. The results of these checks are detailed in Appendix F.

7.6. Chapter Conclusion
Drawing Ostrom’s insight within the QCA analysis, this analysis offered insights into how specific rules
impact the duration of wind farm projects. Notably, the ”Information” rule emerged consistently as a
significant factor influencing project duration. Aligning with Ostrom’s proposition, it is observed that
informed stakeholders tend to have had a diminishing effect on project timelines. Yet, the presence
and interaction of other rules alongside the ”Information” rule proved to also have had influence on the
projects timeline.

The first test revealed the pronounced influence of the ”Information” rule highlighting its importance
in wind farm project planning and development. The amount and type of information available to par-
ticipants and whether this information is freely and openly shared was deemed most important in in-
fluencing the projects durations. Other conditions in combination can further enhance or influence the
project’s duration.

• Payoff Rule: When combined with ”Information”, it frequently drove shorter durations. This
stresses the context-dependent role of the payoff, especially considering both benefits and costs
and the options to compensate for negative externalities and the combination with open informa-
tion dissemination.

• Choice Rule: This rule, which mapped out potential decisions for stakeholders, had a varied
impact. While its presence in Pathway 1 covered 74.9% of cases, its absence in Pathway 2
indicated a less common, yet consistent, configuration leading to the desired outcome.

• Aggregation Rule: The decision-making mechanism had a diverse influence, as was evident
from its varied presence and absence across pathways. Notably, its presence in the dominant
Pathway 1 suggested a frequent influence when combined with adherence to the ”Information
rule”.

• Position Rule: This featured in several pathways with significant, yet non-dominant coverage.
Its absence in Pathway 3 suggested that certain configurations without high scores on ”Position
Rule” could still lead to shorter durations when other conditions like ”Information Rule” prevailed.
For instance, projects like Deil were impacted by how clearly roles were defined.

Findings from Test 2 pointed towards LECs projects, especially those adhering to the ”Information” and
”Payoff” rules, as more inclined to achieve shorter duration in outcomes. Conversely, certain CWEPDs
projects, when in alignment with the right set of rules, achieve shorter outcomes, albeit less substantial.

• Information Rule: Its dominant role was clear, but its interactions with conditions like ”LEC” and
”Payoff Rule” in a number of cases modulated its influence.
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• LEC: It was highly influential when combined with high scores on ”Information Rule”. Its absence
in some pathways indicated potential effectiveness in CWEPDs projects where high scores on
”Information Rule” were met.

• Payoff Rule: It was notably influential when paired with high scores on ”Information Rule”. Its
absence in Pathway 2 highlighted configurations where information dissemination was influential
even without fair cost-benefit distributions.

• Aggregation Rule: It was not consistently essential. Its absence in Pathway 2 suggested that
certain projects could achieve desired durations without high scores on ”Aggregation Rule”, pro-
vided there was effective information dissemination.

In conclusion, the importance of open information dissemination in influencing project durations was
consistently observed. LECs, when closely aligned with institutional conditions like open information
dissemination and equitable benefit sharing, were observed to influence project durations in about 75%
of the times. While the LEC form played a key role in many instances, its necessity was diminished
when the open information dissemination was adequately met. An inclusive understanding necessi-
tates examining the interplay of multiple rules. Cases like Deil, Avri, and Groene Delta offer examples
of effective rule interactions, meriting further exploration. CWEPDs lacked clear correlation with specific
rules, affecting their project timelines. This analysis, grounded in the IAD framework and informed by
QCA findings, highlights the pivotal role of rules in determining wind farm project timelines. These find-
ings both support the underlying conceptual theory and underscore the significance of understanding
interrelations between rules, organisational forms, and outcomes. In closing this chapter, addressing
research question 4, marked the conclusion of the research phase. The subsequent chapter focuses on
interpreting the broader implications, identifying potential study limitations, and suggesting directions
for future research.



8
Conclusions and Recommendations

In this concluding chapter, the findings are consolidated and the research findings are placed in a
broader context. Section 8.1 revisits the identified knowledge gaps, outlines the primary research
questions, and systematically addresses each sub-question. Following this, section 8.2 discusses the
academic contributions of this research. In section 8.3, the limitations followed by a set of recommen-
dations for future scholars will be presented. This chapter ends with a set of recommendations for
policymakers in section 8.4.

8.1. Main findings
The shift toward sustainable energy on a global scale underscores the importance of understanding the
dynamics, roles, perceptions, and responses of involved entities. During the 1970s, challenges such
as oil shortages brought about an energy crisis, leading to increased interest in alternative energy solu-
tions, with wind energy emerging as a potential candidate (IRENA, 2021). This perspective was further
bolstered by the Club of Rome’s report, shedding light on potential limitations associated with conven-
tional energy resources (Kamp, 2004). In response, countries like the Netherlands began exploring the
potential of wind energy. By the late 1970s, the Dutch policy landscape started reflecting a favorable
stance toward wind energy, viewing it as a potential alternative to conventional energy sources.

Simultaneously, Local Energy Cooperatives (LECs) began to establish themselves across Western Eu-
rope. The Netherlands, in particular, saw an increase in such cooperatives during the transition from
the 1980s to the 1990s. These groups, often formed due to environmental concerns and opposition to
nuclear energy, typically managed one or more community-centric wind turbines (Warbroek & Hoppe,
2017). Over time, their focus expanded to include broader sustainability objectives, such as energy con-
servation and technological efficiency. The growth of LECs was notable, with the number increasing
from 20 in 2011 to 705 by 2022 (HIER and Energie Samen, 2023). In European discussions, LECs are
often referred to as REScoops (Renewable Energy Community Cooperatives). Although REScoops
might not always have a legal cooperative status, they adhere to seven foundational principles estab-
lished by the International Cooperative Alliance (REScoop.eu, 2023). Members of such entities often
benefit from electricity at competitive rates and have the opportunity to participate in profit-sharing and
investment decisions. In contrast, Commercial Wind Energy Project Developers (CWEPDs) have tra-
ditionally been involved in wind energy development, often backed by significant investors. Over the
years, their wealth of resources, paired with professional business strategies, has contributed signifi-
cantly to the expansion of wind energy (Verbong & Geels, 2007). However, recent observations have
pointed toward questions about the transparency of their operations, especially with the inclusion of
foreign investments in their portfolios (Bohlmeijer, 2022).

The Netherlands, recognising the potential of wind energy, set targets through the Energy Agreement
for Sustainable Growth in 2013, aiming for 6 GW of onshore wind energy by 2020 (Ministerie van
Economische Zaken & Ministerie van Infrastructuur en Milieu, 2013a). Following this, further goals
were established, targeting the production of 35 terawatt-hours of renewable electricity on land by 2030
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(Ministerie van Economische Zaken & Ministerie van Infrastructuur en Milieu, 2013b). Public surveys
suggest that a significant portion of the Dutch population, approximately 70%, supports the establish-
ment of new wind turbines, with 14% in opposition (Kloosterman et al., 2021). However, while there is
general support for wind energy, individual projects sometimes face resistance, a phenomenon often
labeled as the NIMBY syndrome (Wolsink, 2000). Compounding these challenges are issues such
as land acquisition and associated activities like land speculation (Bohlmeijer, 2022). In response to
these challenges, policy measures have been introduced to promote a more inclusive approach. The
Dutch Climate Agreement emphasises the importance of community participation in renewable energy
projects (HIER, 2019; Ministerie van Economische Zaken & Ministerie van Infrastructuur en Milieu,
2013b). The proposed model suggests that local communities should ideally own half of renewable
projects, giving both residents and businesses a substantial stake. This model is a guideline, but
can be adapted to fit the specific needs of each project. However, despite these guidelines, the real-
world execution of community involvement and local ownership is not well-defined (NP RES, 2021).
Questions remain about understanding the influential factors for collaboration, optimal organisational
configurations, and stakeholder collaboration.

The Institutional Analysis and Development (IAD) framework offers an approach to explore these stake-
holder dynamics. Historically linked to common-pool resource governance, its relevance to the energy
sector is becoming more evident (A. Koster & Anderies, 2013; Lammers & Hoppe, 2019; Milchram et
al., 2019; Newell et al., 2017). Previous research has delved into various dimensions of these dynam-
ics (Klok et al., 2023; Lammers & Hoppe, 2019; Nabielek, 2020). However, in settings of the scale
addressed in this research, the interplay between organisational structures and institutional dynam-
ics remains less examined. Particularly in the context of quantitative research, the influence of these
factors on project outcomes remains under explored. A deeper understanding of this interplay could
hold significant value for the broader energy community. The outcome of this study can potentially
streamline future energy projects, ensuring more efficient and community-accepted outcomes. With
this overarching objective, the main research question was:

”How do institutional rules vary between LECs and CWEPDs in shaping the trajectories and out-
comes of wind farm planning and development in selected Dutch onshore wind farm projects?”

Answering this research question entailed answering the following four sub-questions:

SQ 1. What are the factors, encompassing biophysical constraints, community attributes, and both
formal and informal rules, that delineate the trajectory of wind farm planning and development
for LECs and CWEPDs?

SQ 2. How do the institutional conditions of LECs and CWEPDs vary in influencing the trajectory of
wind farm planning and development in selected Dutch onshore wind farm projects

SQ 3. How do the institutional conditions of LECs and CWEPDs vary in influencing the outcome of
wind farm planning and development in selected Dutch onshore wind farm projects

SQ 4. What combination of institutional conditions coupled with the LEC or CWEPD form contribute to
variations in wind farm planning and development in selected Dutch onshore wind farm projects?

8.1.1. Results for SQ 1
In the first research question, the focus was on understanding the Dutch wind energy landscape and
the nuances between CWEPDs and LECs. This question delved into various factors, from biophysical
conditions and community attributes to formal and informal rules. The main observations were:

In the examination of the Netherlands’ geographical attributes, it was found that coastal regions typ-
ically exhibit stronger wind patterns compared to the interior regions. Nevertheless, inland regions,
by employing taller wind turbines, effectively harnessed consistent high-altitude winds. The strategic
placement of turbines emerged as crucial to maximise renewable energy yields while safeguarding the
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diverse Dutch landscapes, spanning from natural terrains to urban settings. While no standardised reg-
ulation specified the exact spacing between turbines and residential structures, efforts were directed
to mitigate potential disturbances, notably noise and shadow flicker. Initial guidelines recommended a
rough distance of 400 meters between turbines and residences, yet site-specific evaluations often ne-
cessitated adjustments. Factors such as pre-existing infrastructure, transportation routes, and critical
installations added complexities to turbine placement decisions. Spatial restrictions, including areas
marked for low-altitude aircraft movements and protected natural reserves, highlighted the necessity
for thorough site evaluations, ensuring turbines were optimally positioned considering all geographical
aspects.

Community attributes reflected the social and cultural facets of the decision-making context. This in-
cludes stakeholder trust, history of prior engagements, diversity within the community, and their collec-
tive understanding of renewable energy. For the scope if this study, three primary stakeholders stood
out:

1. Government: The Dutch Climate Agreement and the Energy Agreement reflect the country’s am-
bition to heavily invest in wind energy by 2030. The nation’s drive for a significant local ownership
in wind projects emphasises the integral role of local communities in the energy transition.

2. Public: Public opinion in the Netherlands strongly favors renewable energy, with significant sup-
port for both solar and wind energy. The general sentiment leans towards transitioning from fossil
fuels, especially among the educated, younger population, and city residents. Regarding wind
turbines, while a majority support their installation, concerns about visual aesthetics, ecological
impact, and financial sustainability without subsidies exist. Many also express reservations about
having turbines close to residential areas, favoring placements in industrial zones and open fields.

3. Wind developers: The Dutch wind energy market consists of varied players but for the purposes
of this study, a division into CWEPDs and LECs was adopted:

• CWEPD: These organisations emphasise professionalism and prioritise profit. With substan-
tial financial and professional resources, CWEPDs efficiently navigate regulations and fiscal
obstacles. However, being externally driven, they might not always grasp the intricacies of
the local context, which can result in trust issues and potential disputes.

• LEC: With a community-centric approach, they encourage local input and ownership. Their
operations might not always match the CWEPD’s efficiency, but their dedication to sustain-
able practices and community involvement stands out.

Rules-in-use represented the prevailing formal and informal norms and regulations that guide behavior
and actions. Central to this study was the exploration of these informal rules, often referred to as the
’rules-in-use’. The study delved into how the unwritten norms and practices influenced the trajectory
and outcome of processes in selected case studies. Therefore, only the formal rules are stated here,
while next sections will focus on the informal rules. The formal rules are as follows: Instruments such
as the Dutch Climate Agreement, Energy Agreement, and the spatial policy framework established the
primary benchmarks and standards for wind energy endeavors in the Netherlands. These mandates
and incentives created a structured framework to which sector stakeholders must adhere to. Ranging
from national to local levels, these policies had set the boundaries for all involved entities.

8.1.2. Results for SQ 2
The second sub-question delved into specific cases to analyse the institutional variations during plan-
ning and development. Data was collected through desk research and stakeholder interviews. The IAD
framework was used to differentiate how institutional rules were applied in CWEPD cases compared
to those with LEC involvement. Throughout this analysis, the adherence the these rules has emerged
as a significant indicator of project success and alignment. The following results were found:

• Information Rule: LECs consistently kept stakeholders informed and engaged by leveraging
local relationships and trust. In contrast, CWEPDs showed varied levels of transparency, leading
to communication gaps and occasional misdirection of stakeholder queries.

• Payoff Rule: LECs often prioritised fair financial compensation for local residents. On the other
hand, CWEPDs were sometimes perceived as providing insufficient compensation by those af-
fected by negative externalities,
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• Position Rule: Cases with LECs involvement employed a participatory and distributed decision-
making approach. This was in contrast to the centralised decision-making that was frequently
observed in CWEPD cases. Notably, municipalities had shown a higher inclination to cooperate
with LECs than with CWEPDs.

• Choice Rule: While there were fundamental similarities in the decision-making flexibility of LECs
and CWEPDs, LECs generally displayed marginally greater adaptability.

• Aggregation Rule: LEC involved cases showed more collective and inclusive decision-making
processes. Conversely, CWEPDs showed amore unilateral and individual-centric decision-making
approach.

• Boundary Rule: LECs championed inclusivity in their respective action arenas. CWEPDs, how-
ever, occasionally imposed more restrictive boundaries, influencing both stakeholder sentiments
and the progression of project timelines.

• Scope Rule: It was found that both LECs and CWEPDs showed variability in project adaptability.
However, LECs generally exhibited a greater inclination towards flexibility and adaptability.

Overarching these specific rules, trust emerged as an indispensable factor. Activities undertaken by
LECs, such as community consultations, distinguished them from several CWEPDs, The prevailing
sentiment was that personal engagement significantly bolstered trust levels. CWEPDs had generally
encountered more challenges regarding community trust. Effective communication and including res-
idents in decisions were found to mitigate this. Fair financial incentives, like community funds, also
matter. These strategies seem to reduce opposition regardless of organisation type.

Based on the principles of the IAD framework, an unique scoring system was designed for the ’rules-in-
use’. This system enabled the transformation of insights from individual cases into quantifiable metrics
for comparative analysis. Each score indicated the degree to which a specific rule is evident. The
following conclusions were derived:

• Ownership Influence: CWEPDs generally registered lower scores. This implied that ownership
by LECs has a favorable effect on the operationalisation of specific rules. Instances featuring
pronounced LEC ownership consistently registered higher scores across a majority of the rules.
Notably, there was a significant difference in scores for the ’Information rule’ and ’Payoff rule’
between LECs and CWEPDs. Yet, exceptions to this trend existed, indicating the interplay of
other influencing factors.

• Range of Scores: CWEPD cases exhibited a wider score range, indicating differences between
cases. Conversely, LEC cases generally exhibited a lower range.

This research phase also reported on the outcomes of the cases. Outcomes were found with respect
to the project duration, the number of views during permit application and the number of appeals to the
Council of state. Although this phase did not conduct statistical tests on these findings, the within-case
analysis provided the following observations:

• Duration: Projects led by LECs appeared to exhibited shorter completion times. This observation
was particularly evident in the second phase.

• Community Engagement and Disputes: LECs appeared to face fewer legal challenges, such
as appeals to the Council of State. IAD analysis found that LECs generally had better alignment
with community interests which possibly lead to fewer disagreements. Additionally, the occur-
rence of forced provincial takeovers in only the CWEPD projects indicated potential governance
issues.

• Percentage of LEC Ownership: Initial observations suggested a relationship between the de-
gree of LEC ownership and project duration. Projects with a higher percentage of LEC ownership
generally progressed through the project more quickly.

In essence, the results indicated benefits of LECs involvement in wind energy projects, notably in
project duration, community alignment, and legal aspects. Further statistical analysis were crucial for
a more definitive understanding.
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8.1.3. Results for SQ 3
In addressing the third sub-question, statistical testing was initially employed to discern the institutional
variables that influenced variations in project trajectories and results.

The tests between organisational form and institutional conditions revealed that ’Payoff Rule’, ’Infor-
mation Rule’, and ’Aggregation Rule’ displayed correlations with the LECs form. On the contrary, rules
like ’Position’, ’Boundary’, ’Choice’, and ’Scope’ lacked a substantial link to any organisational form.
This indicates that project with LECs involvement shows open information dissemination, fair distribu-
tion of benefits and inclusive decision-making. Moreover, LECs projects showed a pattern of shorter
durations, especially during the second phase. There was also an significant correlation of receiving
fewer views during permit applications. The correlation analysis, however, did not show a significant
relationship between the number of appeals to the Council of State and any of the organisational forms.

The tests between the percentage of LECs ownership and institutional conditions revealed that a cor-
relation between higher LECs ownership percentages and most rules were found, with the exception
of the ’Choice’ rule. This implies that as LECs gain more ownership, there is an enhancement in in-
formation dissemination, fair distribution of benefits, well-defined roles, inclusive decision-making, and
greater project flexibility. The noted trend of shorter project durations with higher LEC ownership insinu-
ated that higher local involvement and ownership leads to more efficient project realisations, especially
during the second phase.

A test was conducted to examine the correlation between institutional conditions and project outcomes.
Negative correlations were found between certain institutional rules, particularly ’Information’, ’Payoff’,
and ’Aggregation’, with project duration and number of views and appeals. This implies that as projects
adopted more open information practices, fair distribution of benefits, and collective decision-making,
they experienced fewer delays, and challenges. For instance, projects that scored high on the ’In-
formation Rule’ faced fewer obstacles due to transparent communication and informed stakeholders.
Similarly, higher scores in the ’Payoff Rule’ indicated that the equitable sharing of benefits reduced
disputes, thus minimising delays. The specific correlations of rules like ’Position’, ’Boundary’, ’Choice’,
and ’Aggregation’ with total project duration, especially during phase 2, reflected the impact of actor
roles, participation inclusivity, available actions, and decision-making mechanisms on the project’s ex-
ecution phase. Lastly, the correlation of the ’Scope Rule’ with the project’s first phase pointed to the
idea that projects with less rigid plans navigated the initial stages more swiftly.

In conclusion, the distinctions between the two organisational forms revealed that rules played a role
in influencing outcomes. The correlation between certain rules, notably the ’Payoff Rule’, ’Information
Rule’, and ’Aggregation Rule’, and the LECs form signified a preference for open information dissemina-
tion, equitable benefit distribution, and collective decision-making. Conversely, the absence of a strong
correlation for rules such as ”Position”, ’Boundary’, ’Choice’, and ’Scope’ with either of the two organ-
isational forms suggested that these rules are not attributed to a specific organisational form. The
variation in project durations and public interaction (views during permit applications) further under-
scored the influence of these rules on outcomes. Furthermore, as LECs accumulated more ownership,
the enhancement in most institutional conditions reflected the positive impact of local involvement on
the efficiency and effectiveness of project implementation. Conversely, CWEPDs did not display cor-
relations with scores on any of the institutional rules, reflecting a potential non-adherence or lesser
alignment with these conditions.

The clear link between institutional rules and outcomes, as evidenced by the correlations with project du-
ration, views, and appeals, indicated that the practice of information dissemination, benefit distribution,
and decision-making mechanisms directly influenced the trajectory of the projects. The overall analysis
indicated that the adoption of specific rules had a profoundly affect on project outcomes, emphasising
the pivotal role of institutional conditions in shaping organisational results. Notably, LECs tendrf to align
more effectively with these conditions compared to CWEPDs, resulting in reduced project durations and
fewer public objections.
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8.1.4. Results for SQ 4
The fourth sub-question aimed to determine how combinations of institutional conditions, when paired
with organisational forms, influenced the outcomes. The Qualitative Comparative Analysis method was
employed to uncover causal combinations of institutional and organisational conditions.

The first test revealed the pronounced influence of the ’Information Rule’, irrespective of organisation
form, in highlighting its importance in wind farm project planning and development. Other conditions in
combination were found to further enhance or influence the project’s duration.

• Payoff Rule: When combined with ’Information Rule’, it frequently lead to shorter duration of
projects. The findings underscored the context-dependent role of the payoff rule.

• Choice: These rule, which map out potential decisions of stakeholders, had a varied impact.
While its presence in a high share of outcomes was notable, its absence in some indicated a less
common, yet consistent, configuration leading to the desired outcome of short project durations.

• Aggregation Rule: Its diverse influence was evident from its varied presence and absence in
examined cases. Notably, its presence in a number of cases suggested positive influence when
combined with ’Information Rule’.

• Position Rule: Featured in several pathways with significant, yet non-dominant coverage. Its
absence in some pathways suggested that certain configurations without ’Position Rule’ still lead
to shorter durations when other conditions like ’Information Rule’ prevailed. Projects were found
that could be impacted by how clearly roles were defined.

Having identified the rules that most influenced the projects, the subsequent test delved deeper into
the LEC aspect within causal combinations. Findings from this test pointed towards LECs projects,
especially those adhering to the ’Information’ and ’Payoff’ rules, as more inclined to achieving shorter
duration in outcomes. Conversely, certain CWEPDs projects, when in alignment with the right set of
rules, could still achieve outcomes, albeit less substantial.

• Information Rule: Its dominant role was emphasised but its interactions with conditions like ’LEC’
and ’Payoff’ in other instances were found to modulate its influence.

• LEC: Highly influential when combined with ’Information Rule’. Its absence in some cases indi-
cated potential effectiveness in scenarios where ’Information Rule’ was dominant.

• Payoff Rule: Notably influential when paired with ’Information Rule’ in. But its absence in some
cases highlighted configurations where ’Information Rule’ was primarily influential without ’Payoff
Rule’.

• Aggregation Rule: Not consistently essential. Its absence in some cases suggested that certain
projects could achieve desired duration without high scores on aggregation, provided effective
information dissemination.

In conclusion, the QCA emphasised the ’rules-in-use’ in shaping wind farm project durations. The
results stressed the importance of understanding the connections between rules, organisational forms,
and outcomes. Both individual and combined institutional rules were found to have an impact on project
outcomes. The interplay of certain rules significantly affected project courses. LECs, when closely
aligned with institutional conditions like open information dissemination and equitable benefit sharing,
were observed to influence project durations in about 75% of the times. In contrast, CWEPDs lacked
clear correlation with specific rules. The ’Information’ rule’s impact on project durations was consistently
evident. Although LECs played a central role in many situations, their importance was reduced when
the ’Information Rule’ was satisfied. Therefore, both LEC and CWEPD cases highlighted diminishing
project duration when the ’Information Rule’ was prioritised.

8.1.5. Answering the Main Research Question
The research conducted a systematic examination of how Ostrom’s ’rules-in-use’ interact with the cho-
sen organisational structures throughout the different stages of wind farm planning and development.
Actions and decisions made during the phase leading up to the permit application were found to sub-
stantially impact the direction and potential challenges during the development phase.
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Compared to CWEPDs, LECs finalised projects 33.3% more rapidly and encountered fewer views dur-
ing permit applications. An examination of the developmental trajectories revealed that LECs typically
exhibited a more transparent and consistent dissemination of information (Information Rules). They
also displayed a perceived equitable distribution of the financial outcomes of actions (Payoff Rules),
along with a more centralised decision-making approach (Aggregation Rules). Furthermore, the data
unveiled an inverse relation between the extent of LEC ownership and both the project duration and
the number of views during permit applications. This suggested that projects with a higher percentage
of LEC ownership tended to attract fewer views during the permit application phase and had shorter de-
velopment durations. The percentage of LEC ownership showed no relation with the number of formal
appeals submitted to the Council of State. Observing the trajectories, the results suggested that with
a greater percentage of LEC ownership, projects lean towards a more centralised and collaborative
approach across most of the institutional rules under examination, with the exception of the flexibility
of stakeholder actions.

Regarding the confluence of multiple factors, the study identified the following. The proficient manage-
ment and distribution of information emerged as instrumental across all tested conditions. A streamlined
information flow typically diminished projects duration. A combination of LECs adhering rules oversee-
ing the accessibility of information (Information Rules) and the equitable financial distribution (Payoff
Rules) was predominantly associated with reduced project timelines.

8.2. Scientific Contribution
This study explored wind energy development in the Netherlands. It built upon prior research empha-
sizing institutional conditions and spatial planning within the IAD framework (Graaff, 2018; Lammers &
Hoppe, 2019; Nabielek, 2020). While earlier research mostly used qualitative approaches, this study
incorporated a scoring system to offer a quantitative perspective on the IAD framework’s principles.
Interviews with 29 stakeholders were undertaken to provide the individual case analysis with empirical
depth. Merging the IAD framework with statistical methods and QCA allowed a more detailed com-
parison between LECs and CWEPDs. This approach offered insights into the interplay of institutional
rules and the organisational forms of LECs and CWEPDs in fourteen projects within the Dutch wind
energy sector. A key aim was to identify distinct institutional conditions and their influence on project
paths and results. Furthermore, the study highlighted previously unexamined correlations, especially
between LECs ownership percentages and rule adherence, and its effect on project results.

This research provided a deeper understanding of wind energy development, building upon and comple-
menting the insights from existing literature. This research emphasised the importance of transparent
information sharing and fair financial distribution in wind energy projects. These findings are consistent
with Klok et al.’s research, which linked increased financial involvement and enhanced transparency in
the process, with greater acceptance of wind energy projects (Klok et al., 2023). Moreover, the insights
resonated with those of Koelman et al., who underscored the pivotal role of a competent authority in
the renewable energy transition (Koelman et al., 2022). The importance of clearly defined roles and re-
sponsibilities in the management of renewable energy projects were also a key finding in this research.

The climate agreement mandates a 50-50 ownership division between CWEPDs and local commu-
nities. Interpretation and application of this guideline are shaped by prevailing organisational cultures
and individual views (Spijkerboer, Zuidema, Busscher, & Arts, 2019). The findings from this study are
in line with Spijkerboer et al.’s emphasis on understanding the relationship between institutional frame-
works and organisational behaviors. This research offered insight into the key factors for effective wind
energy project implementation.

In conclusion, this study enhanced knowledge on wind energy development in the Netherlands. It
presentsed guidance on project development strategies by elucidating the influence of specific insti-
tutional conditions on projects. The findings have implications that reach beyond just the domain of
wind energy, touching on discussions related to common goods and spatial planning challenges. This
makes the study relevant not only to the scientific field but also to broader areas of public interest,
proving valuable for a diverse audience including policymakers and project developers.
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8.3. Limitations and Recommendations
Limitations of the IAD Framework
The IAD framework, chosen for its relevance to Dutch wind turbine institutional dynamics, has its limi-
tations. While robust, the IAD primarily focuses on internal dynamics, potentially missing external influ-
ences like technological advancements. Also the occasional blur between legal rules and ’rules-in-use’
are named as limitations of the IAD framework (Cole, 2014). Additionally, while the study controlled
for community attributes by selecting similar province cases, deeper historical analysis might provide
clearer insights. Furthermore, the IAD framework typically captures a static moment in time. How-
ever, in this study, the framework was applied over an extended period. This exposed vulnerabilities
for certain parameters, like ownership transitions. Notably, some projects, such as Avri and Deil, had
changing LEC ownership percentages. This variability might introduced analytical discrepancies when
comparing projects.

Case Selection Constraints
The study’s case selection focused on successful developments, potentially overlooking insights from
unsuccessful ones. While initial assessments found correlations, such as distance to residential areas,
further testing rendered them non-influential. However, their potential influence may not be dismissed.
The non-random selection could introduce bias, and a broader case pool might have yielded different
insights.

Interviews
The study’s semi-structured interviews may have limited data depth. Different formats could yield var-
ied insights. Data consistency was challenged by diverse interviewee roles, focusing on similar roles
between cases might have enhanced uniformity. While a minimum of two interviews were held for each
case, increasing this number and engaging all key stakeholders might have provided broader insights.

Defining Project Phases
The project timeline was segmented into two distinct phases: from ideation to permit application, and
from permit application to the start of construction. However, identifying the project’s exact start was
occasionally ambiguous, possibly impacting timeline accuracy.

Development of the Scoring Mechanism
While the aim was to represent rules quantitatively, some rules proved challenging to convert into nu-
meric scores. This implies that certain rules might capture their intended meaning more accurately
than others. For example, the scoring for the payoff rule was more straightforward, with every addi-
tional measure incrementing the score. However, translating all rules into quantitative values was not
always seamless, which could influence the precision of the insights derived. Additionally, while the
scoring adhered to a predefined system, it still contained an element of subjectivity. The transition from
individual case analysis to a scoring system also resulted in a loss of empirical depth.

Views During Permit Application
The number of views during permit applications might not accurately represent public opinion. In one
instance, local groups were observed to inflate view counts through repeated objections. Deeper re-
search could elucidate the underlying dynamics, and analyzingmore cases could help balance potential
biases.

QCA and fsQCA
The limited number of cases in this study restricted the inclusion of more factors. Ideally, all seven rules
should have been considered, differentiating between LECs and CWEPDs. Yet, achieving this would
require at least 36 cases (P. Fiss, 2009). While fsQCA presents challenges like potential false positives
and issues with causality (Braumoeller, 2015; Fischer & Maggetti, 2016; Paine, 2016), it served as a
complementary tool in this study, enhancing the overall analytical depth.

Recommendations for Future Research
When reflecting upon this study, several directions for future research and improvements come to the
fore. An initial recommendation, in relation to the depth of analysis, is the broader application of the
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IAD framework. By integrating the IAD framework across all pivotal action situations, researchers can
encapsulate the entire process, offering a more rounded understanding of the institutional conditions
under study. In future research, increasing interviews per case can enhance qualitative insights and
address specific case details. Maintaining uniformity in interviewee roles ensures better data compari-
son. Broadening stakeholder engagement captures varied perspectives. Furthermore, future research
could adopt randomised case selection to enhance the findings’ generalisability. Including both suc-
cessful and unsuccessful development cases will give a fuller understanding of influential factors. The
significance of aspects like distance to residential areas, deemed non-influential, could be re-examined
in diverse case scenarios. Another path could be into into refining the methods used to translate rules
into quantitative scores. Exploring alternative scoring systems and comparing them to this study can
validate the current findings and suggest improvements. Given the subjectivity in the scoring process,
introducing multiple independent scorers and comparing their scores might help control this subjectivity
and improve the scoring system’s reliability. Lastly, a larger data set improves the result credibility and
allows more conditions to be tested with QCA.

Ostrom’s eight design principles for effective resource management offer a framework for comparison.
It would be insightful for future studies to compare the findings of this research with theses principles.
Such an analysis could uncover any alignments or differences which can help understand the dynam-
ics. Furthermore, the relationship between wind farm locations and socio-economic elements offers
promising areas for further research. Considering that individuals can achieve returns of up to 6% an-
nually (Windpark Kookepan) when invested, adjusting regulatory or incentive structures related to wind
energy might shift public perceptions. Such changes could influence property valuations and might
even foster a PIMBY (Please-In-My-Backyard) sentiment. Exploring this dynamic can provide valuable
insights for shaping policy strategies during sustainable energy transitions.

Insights from this study could potentially inform solutions for other spatial planning dilemmas, including
the current housing crisis in the Netherlands and even refugee camps. The findings could potentially
offer a perspective on how community-based approaches might address broader societal challenges.
Another challenge, as highlighted by Demsas, is the strong influence of local community groups on
development outcomes (Demsas, 2022). Using this study, policymakers can better understand and
tackle such opposition. Effective communication, understanding local concerns, and aligning them
with broader societal needs can guide successful planning. Another interesting recommendation is
to explore what drives people’s views on Local Energy Communities and Commercial Wind Energy
Project Developers. It is worth examining if the rising interest in LECs indicates a broader societal
need for community amidst growing individualism. Robert D. Putnam’s ”Bowling Alone” discusses the
trend towards solitary activities and decreasing community involvement (Putnam, 2001). This trend
implies that while society may lean towards individualism, there is a strong underlying need for com-
munal connection. In the context of wind energy, understanding this balance between personal and
community interests could be key. Building trust and ensuring community involvement might be critical
for the success of wind energy projects, especially in a time where societal dynamics are shifting.

8.4. Policy and Practical Recommendations
In considering policy and practical recommendations for wind energy development, several insights
emerged that can guide future endeavors. It is observed that there might be consistent opposition from
a small group to some wind energy projects. Therefore, it is recommended that engagement strategies
primarily focus on the larger demographic, notably those who are yet to form a strong opinion. This can
be achieved through clear communication and by including them in the decision-making processes. At
the governance level, the roles of provincial and municipal entities are significant. Assigning interme-
diaries that act as an overarching body with the capability to provide transparent communication and
decision-making could be beneficial for these governing bodies. Provincial entities should consider
providing (financial) support by facilitating advisory groups for continuous project oversight. The eco-
nomic aspects of wind energy projects are significant. Considering the potential returns from these
projects, there is a need for an equitable distribution model. If local communities experience potential
adverse effects from these projects, such as alterations to their auditory or visual surroundings, it is
crucial to ensure they also participate in the project’s economic benefits. If people have a stake in
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the project or see the returns in the form of community funds, their willingness to cooperate increases.
This not only compensates for any negative externalities but also fosters a sense of ownership and
acceptance among the local community. The collaboration between CWEPDs and LECs requires at-
tention. CWEPDs can offer critical expertise in legal, financial, and technical domains, contributing to
project feasibility. LECs, familiar with local contexts, are positioned for community engagement activi-
ties. Combining the strengths of CWEPDs and LECs might be beneficial in obtaining local consensus.
Furthermore, including local residents in the decision-making processes of the project is advised. Their
involvement should be substantial, allowing them to influence project design and execution. This ap-
proach leads to a more comprehensive understanding of community interests, resulting in solutions that
consider varied perspectives. Concluding, while the Dutch Climate Agreement initiated the conversa-
tion on local involvement in wind energy projects, this study provides tangible guidelines to enhance
future successes.



9
Clarification on the Use of Writing

Tools

Per TU Delft’s guidelines, we must specify when AI Bots, like ChatGPT, contribute to report composi-
tion. The rules apply when using ChatGPT for information, not mere writing assistance.

For the purpose of this research, tools including Grammarly, QuillBot, and ChatGPT were employed.
Their application was strictly for refining the quality of writing and enhancing clarity, akin to utilising aids
like Google Translate, receiving feedback from peers, or any other non-AI based writing assistance. It
is pivotal to underscore that these tools were absolutely not consulted as knowledge sources, nor did
they contribute to the generation of content, insights, or ideas presented herein.

These aids streamlined the writing process, enabling a wider topic coverage in the given time. The
content, interpretations, and conclusions are entirely mine. I bear full responsibility for this research’s
content.
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A
Literature Review Results

In this appendix, a systematic literature review methodology relevant to the study is delineated. Adher-
ing to a structured approach, components from the Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) are integrated, which encompass both inclusion and exclusion criteria
as advised by PRISMA (Page & et al., 2021). Figure A.1 graphically illustrates the selection process
using the PRISMA flowchart.
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Figure A.1: PRISMA flowchart detailing literature selection
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A.1. Literature Review for Theoretical Background
The relevant records and reason of relevancy are presented in tables A.1, A.2 and A.3 below.

Author General view
(Hardin, 1968) The ”tragedy of the commons” describes the phenomenon where indi-

viduals, acting in their self-interest, deplete shared resources, a concept
discussed by ecologist Garrett Hardin in his 1968 essay but originating
from Aristotle.

(North, 1991) This book delves into the concept of institutions as human-created con-
straints that guide political, economic, and social interactions, encom-
passing both informal customs and formal legal structures. It posits that
institutions play a pivotal role in shaping economies through history, influ-
encing the incentives and trajectories of economic activities, ultimately
determining growth, stagnation, or decline, with the narrative grounded
in economic history.

(Coenen, 2009) Public Participation and Better Environmental Decisions” delves into the
potential of public participation in environmental decision-making, em-
phasising that beyond experts and political elites, the general public’s
insights are crucial for comprehensive solutions. The book evaluates
the benefits and limitations of public participation, exploring whether in-
cluding public perspectives genuinely leads to better decisions and out-
comes in environmental policy.

(Breukers & Wolsink,
2007)

This paper examines how institutional conditions influence policy and
planning processes for wind energy implementation in the Netherlands,
with a focus on building institutional capacity for policy learning, and dis-
cusses how locally owned wind projects have, as an unintended result of
liberalisation, accelerated implementation despite increasing resistance
and limited support.

(Wolsink, 2000) This paper challenges the prevailing assumption that public acceptance,
as measured by surveys, is the primary indicator of support for wind
power, and argues that institutional factors play a more significant role in
wind energy facility siting and implementation, providing two examples
that illustrate how these factors shape the level of support for wind power
projects.

(Polski & Ostrom, 1999) This chapter presents the IAD framework as a tool for policy analysis
and design, transitioning from its previous role as a research method.
It provides a structured approach for policy evaluation, reform initiation,
and new intervention design, supplemented with real-world examples.

(Ostrom, 2009) In her book, Elinor Ostrom introduces the IAD framework, which offers a
comprehensive method for analyzing economic, political, and social in-
stitutions, emphasising the importance of understanding the arena of in-
teractions, the rules governing relationships, the biophysical world, and
the community context. The book demonstrates the application of the
IAD framework through field and experimental studies, focusing on the
diversity of rules, the process of rule change, and the design principles
of resilient, self-organised resource governance institutions.

(Ostrom, 2015) Elinor Ostrom’s research critiques traditional policy analysis on natural
resources and provides empirical data to understand the governance
of common-pool resources. Contrary to the ”tragedy of the commons,”
Ostrom demonstrates that voluntary organisations can sometimes man-
age these resources effectively, as evidenced by cases like communal
tenure and fisheries.

Table A.1: Literature overview institutional analysis (1/3)
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Author General view
(Nabielek, 2020) This study, utilising the IAD framework, explores the tension between cli-

mate targets and the implementation of renewable energy, particularly
wind power, in three urbanised regions in Europe, highlighting the signif-
icance of spatial planning approaches in wind energy deployment, and
emphasising the need for a balanced institutional design that considers
both energy policy goals and local contextual values to foster public ac-
ceptance and consensus-building efforts.

(Lammers & Hoppe,
2019)

This article investigates the impact of institutional conditions on decision-
making processes for the introduction of smart energy systems in city
district development projects, emphasising the need for the creation
and orchestration of effective rules to address challenges and enable
successful implementation. This case exemplifies how the combined
use of IAD and Causal Process Tracing provides insights into the role
of institutional conditions in decision-making processes.

(Kluskens, Vasseur, &
Benning, 2019)

This study examines modes of participation and benefit distribution in
wind energy projects, highlighting the preference for different partici-
pation modes in various project phases and the importance of a bal-
anced approach to benefit distribution for local acceptance, indicating
that while certain participation modes may not fully address procedural
justice, distributive justice can be achieved by considering the mode of
benefit distribution and maintaining a suitable balance.

(McGinnis, 2011) This guide provides definitions or brief explanations of all the major
terms and concepts used in the IAD framework. Also included are terms
from the closely related frameworks on local public economies, public
service industries, grammar of institutions, and social-ecological sys-
tems (SES).

(Milchram et al., 2019) This paper introduces an interdisciplinary framework to understand how
core values, such as affordability and sustainability, influence institu-
tional changes in the transition to low-carbon energy systems. By in-
tegrating the IAD framework with concepts from moral philosophy, in-
stitutional economics, and social psychology, it offers a tool to analyse
how values impact regulations, infrastructure, and behaviors, highlight-
ing the role of value controversies in driving social learning and structural
change.

(A. Koster & Anderies,
2013)

This chapter delves into energy transitions as pivotal components for
achieving development objectives, highlighting the inherent challenges
and prospects they present. Through the lens of the Institutional Analy-
sis and Development Framework (IADF), the research aims to discern
key institutional, biophysical, and social elements crucial for success-
ful energy transitions, aspiring to establish ”design principles” or institu-
tional drivers, and employs a comparative case-study approach to dis-
cern common patterns and influential institutional factors.

(Seawright, 2016) ”Multi-Method Social Science” is a comprehensive guidebook that cham-
pions the integration of qualitative and quantitative methods in social sci-
ence research, using an array of statistical and qualitative tools to carry
out causal inference and validate key assumptions about causation in
social science through over a dozen multi-method designs.

(Rye et al., 2018) This paper examines how formal and informal governance structures
influence public transport planning and operations in four countries:
England (excluding London), the Netherlands, Germany, and Sweden.
Through qualitative research and a framework from institutional change
literature, it studies how informal mechanisms complement formal struc-
tures, often improving the effectiveness of public transport where formal
setups fall short.

Table A.2: Literature overview institutional analysis (2/3)
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Author General view
(Mors & Leeuwen, 2023) In two experimental surveys conducted with Dutch and United Kingdom

citizens, this study highlights the significance of providing local residents
with genuine voice opportunities in the decision-making process for car-
bon capture utilisation and storage (CCUS) and onshore wind projects,
as it positively influences project acceptance by enhancing perceived
procedural fairness and trust in the project developer, while pseudo
voice or no voice opportunities can be equally detrimental.

(Klok et al., 2023) This study found that community acceptance of a project is determined
by the extent of impact mitigation, compensation, and tolerance, consid-
eration of the local context, and the degree of trust and fairness involved
in the project’s development process.

(Ghorbani et al., 2020) The paper presents an agent-based simulation model exploring the for-
mation of Local Energy Initiatives (LEIs), self-organised communities
aiming to meet their energy demands with locally produced green en-
ergy. The model leverages social theories and empirical data, showing
that the presence of cooperative or altruistic citizens and leaders is cru-
cial for the formation of LEIs, thus suggesting that policies promoting
such initiatives should target individuals and small groups with leader-
ship potential.

Table A.3: Literature overview institutional analysis (3/3)
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A.2. Literature Review Wind energy landscape in the Netherlands
This search examined the contextual landscape of wind turbine development in the Netherlands, evalu-
ating its goal attainment to date and outlining the future objectives. Only reports specifically scrutinising
Dutch policy on renewable energy and wind energy more specially were selected. Finally, the total num-
ber of records included in the this study is seven. The relevant records and reason of relevancy are
presented in table A.4 below.

Author General view
(Koelman et al., 2022) Conflicts between local, regional, and national interests regarding wind

energy objectives often result in local governments grappling with local
issues. As they increasingly depend on private or higher-level entities,
unresolved local concerns escalate, leading to heightened local opposi-
tion to wind energy developments and general public policy.

(van Aalderen & Horlings,
2020)

Incorporating national policy to local levels presents difficulties, as
government-led participation schemes often inadequately support active
citizenship and struggle to fit within existing policy frameworks, leaving
the question of shared leadership in the energy transition between gov-
ernments and Local Energy Initiatives (LEI) unresolved.

(Strachan et al., 2009) The book aims to examine factors influencing wind power outcomes
across various countries with significant wind power programs, focus-
ing on the relationship between ownership patterns and outcomes, in-
cluding the influence of social environments, financial policies, and the
crucial role of widespread social support paired with effective financial
support systems.

(Ministerie van Economis-
che Zaken & Ministerie
van Infrastructuur en Mi-
lieu, 2013a)

The Energieakkoord 2013, also known as the Energy Agreement for
Sustainable Growth, was initiated by the Dutch government with various
organisations and businesses, with the primary purpose of accelerating
energy efficiency and the growth of renewable energy production in the
Netherlands.

(Informatiepunt
Leefomgeving, 2023)

The Provinciale Omgevingsvisie is a strategic plan developed by Dutch
provinces to shape their environment, including the consideration of spa-
tial aspects, aiming to balance the interests of housing, economy, nature,
and energy transition in the region.

(Ministerie van Economis-
che Zaken & Ministerie
van Infrastructuur en Mi-
lieu, 2022)

The Monitor Wind op Land is an annual report developed by the Dutch
government that tracks and evaluates the progress of onshore wind en-
ergy projects across the Netherlands, in alignment with the renewable
energy goals outlined in the Energieakkoord 2013.

(RvO Nederland, 2023b) The Dutch government’s website provides comprehensive information
for those interested in developing a wind park. It includes details about
regulatory compliance, available subsidies, and further information re-
lated to the process of wind energy development in the Netherlands.

Table A.4: Literature overview wind energy landscape Netherlands
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A.3. Literature Review for Comparison LECs & CWEPDs
To effectively delineate the attributes of LECs and CWEPDs, it was imperative to have a comprehensive
understanding of their operational landscapes. As such, this review encompassed both CWEPDs and
LECs, emphasising the following parameters:

• Objective: What objectives do these institutional forms pursue?
• Profit Distribution: How is the distribution of profit structured?
• Decision Making: How are decisions formulated and implemented?
• Social Purpose: Is there a societal directive? If present, what does it encompass?
• Legal Form: What legal structure characterizes these institutions, and what is their judicial sta-
tus?

This review specifically aimed to include documents that assess Dutch-centric case studies or business
models, with a particular focus on renewable energy. Most notably, wind energy. Upon finalisation of
the selection process, six records were assimilated for analysis. Table A.5 elucidates these records
and delineates the rationale behind their inclusion.

Author General view
(Hoppe, 2022) This paper explores key questions such as what drives citizens to form

energy collectives, their organisational and business models, their pos-
itive effects and potential in sustainable energy development, and the
factors that support the continuity of such initiatives, concluding with
lessons to inform policy support for the development of these valuable
initiatives.

(HIER en Bureau 7TIEN,
2023)

The report discusses the key challenges faced by energy cooperatives
in the Netherlands, specifically manpower shortages and collaboration
difficulties with municipalities, and proposes potential solutions including
the establishment of a regional project office, remunerations for certain
roles, and improving cooperation agreements with local governments.

(Elzenga & Schwencke,
2015)

This study discusses the energy cooperatives work on promoting energy
use reduction and renewable energy production, but face challenges in
realising larger projects like wind turbines and solar parks due to local
resistance and limited financial support, suggesting the need for clear
political stance on wind energy and broader financial support for coop-
eratively owned solar parks.

(HIER, 2018) HIER, a leading organisation in cooperative energy, underscores the im-
portance of cooperatives as a legal entity in the Netherlands, highlighting
that these member-governed and financed entities, of which there are
over 8000, including more than 400 energy cooperatives, are focused
on satisfying the specific needs of their members and generating eco-
nomic advantages rather than maximising profits, making them unique
contributors to the country’s economy.

(Klok et al., 2023) This study found that community acceptance of a project is determined
by the extent of impact mitigation, compensation, and tolerance, consid-
eration of the local context, and the degree of trust and fairness involved
in the project’s development process.

(Ghorbani et al., 2020) The paper presents an agent-based simulation model exploring the for-
mation of Local Energy Initiatives (LEIs), self-organised communities
aiming to meet their energy demands with locally produced green en-
ergy. The model leverages social theories and empirical data, showing
that the presence of cooperative or altruistic citizens and leaders is cru-
cial for the formation of LEIs, thus suggesting that policies promoting
such initiatives should target individuals and small groups with leader-
ship potential.

Table A.5: Literature overview organisational factors



B
Interview with Dutch Energy

Cooperative Representative and
Industry Expert

Q: What led to the creation of LECs?
A: LECs emerged for a number of reasons. The first began in the 1980s, with two main motivations -
anti-nuclear sentiment and collective efforts from church communities for sustainable energy produc-
tion. After the 2008 financial crisis, there was a push for control and autonomy over living environments,
and this movement coincided with the time when solar panels became profitable, leading to a signifi-
cant increase in LECs.

Q: How would you describe the new members joining these LECs?
A: These individuals often fall between activism and passive citizenship. They want to make a dif-
ference, but are not necessarily protesters. They possess a degree of entrepreneurship. They are
often highly educated men, although we are seeing increasing diversity in the cooperatives, with more
women getting involved as the focus shifts to local living environments.

Q: What are the formal and informal rules that govern LECs?
A: No LEC is really set up to make a lot of money. It’s really about sustainability. This is reflected in
the meetings, which are often social. People are involved in the LECs and carry out their activities.
Discussions about how to approach things and ambiguities do exist, but generally there is a cordial
atmosphere.

Q: Could you describe the process of a project from idea to actual construction?
A: The process can begin at the kitchen table, with no specific plan in mind, or it can start with a policy
already in place. In many cases, LECs want to get started by engaging the community. A group of
volunteers start, perhaps copying some statutes, getting a subsidy from the municipality to do some
research, then possibly borrowing money from a development fund to actually start development. It
involves getting a contract with a farmer for the land, or with a CWEPD for collaboration. Then the
real work begins with permits, investigations, and then eventually a subsidy, a bank loan, and finally
construction.

Q: What obstacles often come up in these different stages?
A: Obstacles include a lack of entrepreneurship in the LEC, opposition from the municipality, lack of
capital, and of course technical and legal obstacles. Although the latter are in place for a reason - to
protect birds and people - so they cannot really be considered obstacles.

Q: How do LECs start their projects?
A:Well, it often depends on the structure of the project. Those involved usually know where you can or
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cannot build something. Using the GIS system, you can easily see the distance between houses and
the proposed windmill locations.

Q: What is the role of the local municipality?
A: Often, a lot of initial discussions happen with the municipality. If you want to build something in the
Netherlands, it either has to be in the zoning plan, or you must have a permit to build in deviation from
the zoning plan. So, there is always a municipal process to adjust that, and in that process, you must
involve the neighborhood.

Q: How can the local environment be part of the construction process?
A: They’re involved in the process together. Planning and decision-making is collective. They can also
become co-owners through a cooperative, meaning they can have a say in how the project looks and
where it is located, and what happens with the distribution of the profits.

Q: How do you approach involving the neighborhood?
A: There are two ways you can do this. One way is to start building and simply start the process, where
objections can be raised. Alternatively, you could engage with the people directly and say, ”This is a
location where you can build wind turbines. Will you join us? Shall we do this together?”

Q: How are LECs able to build and also disburse these compensations? Where does the capital come
from?
A: These LECs raise their capital from their members. They simply allow citizens and businesses from
their own community to invest in order to build these models. This makes up about 20% of the invest-
ment. The other 80% is provided by the bank.

Q: What happens if you want to build something that other people don’t benefit from?
A: If you want to build something that doesn’t benefit others and only affects their view, they won’t
cooperate. As a LEC, we try to build the wind turbines together with the local environment.

Q: Do you find that people are willing to cooperate on these kinds of projects?
A: The experience is that if you approach it correctly, it starts. But it’s not a cure-all. The moment you
offer co-ownership, not everyone is suddenly in favor. Some people will always say, ”I have no need
for that. I don’t want that thing.” But it does make a difference if a larger group of local people builds
the project themselves and communicates directly with the local council members issuing the permits,
versus an external party trying to enforce such a permit.

Q: Can you explain the variation in the realisation of a project between LECs and CWEPDs?
A: Trust plays a big role. LECs have created trust in the community by allowing people to have a say
in the cooperative. They chose their own administration to build the wind turbines, making sure to take
into consideration the interests of the residents. In comparison to projects coming from outside, where
people do not have this trust, this can lead to legal procedures to protect their interests. With a LEC,
you accommodate these interests and try to serve them as best as possible. That’s why people don’t
turn to courts with cooperatives, as opposed to external CWEPDs, who often skip these steps because
they want to develop something quickly.



C
Interview Questions

Interviews
Due to strict privacy regulations, interview named could not be published to ensure the protection of
personal information. All names within the data have been anonymised to further safeguard individual
identities. The reliability of the information presented in this research has been rigorously evaluated by
my thesis supervisors. For those interested in accessing the data, please contact Rutger van Bergem
at R.vanBergem@tudelft.nl. It should be noted that this data will be stored for a maximum duration of
three years.”

Questionnaire
This questionnaire contains questions that apply to two phases of the establishment of the wind park
and these questions will be discussed for each of the following phases:

• Phase 1: Up to the permit application (initiation and planning)
• Phase 2: Period after the permit has been granted up to the construction of the wind park (objec-
tion/appeal, and further procedural progress) (phase before construction)

1. Can you provide a timeline of the process leading up to the construction of the wind park?
2. Which parties were involved in the [initiation & planning / phase before construction] of the wind

park?
3. How did these parties get involved? (Boundary Rules)
4. How would you describe the nature of these parties? What is the composition of these groups?
5. Who/which parties had the most power in decision-making during the [initiation & planning / phase

before construction]? (Position Rules)
6. What were the interests of the parties involved during the [planning / the phase before construc-

tion] of the wind park? (Position Rules)
7. What are the main choices these parties have made during the [initiation and planning / phase

before construction] of the wind park? (Choice Rules)
8. Were there any previous collaborations between the parties involved during the [initiation & plan-

ning / the phase before construction] of the wind park? (Aggregation Rules)
9. How was information exchanged between the parties? (Information Rules)

10. How did the parties agree on the design & planning of the wind park? (Aggregation Rules)
11. How were residents and other direct stakeholders involved in decision-making around the [plan-

ning / the phase before construction] of the wind park? (Position Rules)
12. How were the costs and benefits around planning the wind park distributed according to you?

(Payoff rules)
13. What are the main laws, rules and policy measures that have influenced the [initiation and plan-

ning / phase before construction] of the wind park? (Choice Rules)
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14. How long did the [planning / the phase before construction] of the wind park last? (Scope Rules)
15. Did this take longer/shorter than initially expected? (Goal Attainment)
16. What were the main points of contention during the [initiation and planning / the phase before

construction] of the wind park? (Key Moments)
17. How were these resolved?
18. Were there moments when parties involved had to drastically change their approach to reach a

successful outcome? (Key Moments)
19. To what extent has there been resistance to the wind park during the [initiation and planning / the

phase before construction] of the wind park and how did this manifest itself? (Scope Rules)
20. How was this dealt with?
21. To what extent does the wind park differ from the initial design (e.g. different/modified arrange-

ment of wind turbines in the wind park, lower tip height, different location, fewer turbines)? (Scope
Rules / Goal Attainment)

22. What is the cause of this?
23. Is there any additional information or perhaps contacts you could recommend me to consult for

this research?

Vragenlijst
Deze vragenlijst bevat vragen die van toepassing zijn op twee fasen uit de totstandkoming van het
windpark en deze vragen zullen voor elke van de volgende fases behandeld worden:

• Fase 1: Tot aan de vergunning aanvraag (initiatie en planning)
• Fase 2: Periode na de vergunningverlening tot de aanleg van het windpark (bezwaar/beroep, en
verdere procesgang) (fase voor de aanleg)

1. Kunt u een tijdslijn geven van het proces tot aan de bouw van het windpark?
2. Welke partijen waren betrokken bij de [initiatie & planning / fase voor de aanleg] van het windpark?
3. Hoe zijn deze partijen hierbij betrokken geraakt? (Boundary Rules)
4. Hoe zou u het karakter van deze partijen beschrijven? Wat is de samenstelling van deze groepen?
5. Wie/welke partijen hadden de meeste macht in de besluitvorming tijdens de [initiatie & planning /

fase voor de aanleg]? (Position Rules)
6. Wat waren de belangen van de betrokken partijen tijdens de [planning / de fase voor de aanleg]

van het windpark? (Position Rules)
7. Wat zijn de belangrijkste keuzes die deze partijen hebben gemaakt tijdens de [initiatie en planning

/ fase voor de aanleg] van het windpark? (Choice Rules)
8. Waren er eerdere samenwerkingen tussen de partijen die betrokken waren tijdens de [initiatie &

planning / de fase voor de aanleg] van het windpark? (Aggregation Rules)
9. Hoe vond de informatie-uitwisseling tussen de partijen plaats? (Information Rules)

10. Hoe zijn de partijen het eens geworden over het ontwerp & de planning van het windpark? (Ag-
gregation Rules)

11. Hoe werden omwonenden en andere direct belanghebbenden betrokken in de besluitvorming
rond de [planning / de fase voor de aanleg] van het windpark?(Position Rules)

12. Hoe waren de kosten en baten rond de planning van het windpark volgens u verdeeld? (Pay-off
rules)

13. Wat zijn de belangrijkste wetten, regels en beleidsmaatregelen die de [initiatie en planning / fase
voor de aanleg] van het windpark hebben beïnvloed? (Choice rules)

14. Hoe lang heeft de [planning / de fase voor de aanleg] van het windpark geduurd? (Scope Rules)
15. Heeft dit langer/korter geduurd dan op voorhand werd verwacht? (Goal Attainment)
16. Wat waren de belangrijkste knelpunten bij de [initiatie en planning / de fase voor de aanleg] van

het windpark? (Key Moments)
17. Hoe zijn deze opgelost?
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18. Zijn er momenten geweest waarop betrokken partijen hun aanpak drastisch hebben moeten ve-
randeren om tot een succesvolle uitkomst te komen? (Key Moments)

19. In hoeverre is er weerstand geweest tegen de komst van het windpark tijdens de [initiatie en
planning / de fase voor de aanleg] van het windpark en hoe manifesteerde dit zich?(Scope Rules)

20. Hoe is hier mee omgegaan?
21. In hoeverre verschilt het windpark van het initiële ontwerp (bijv. andere/gewijzigde opstelling van

windmolens in het windpark, lagere tiphoogte, andere locatie, minder turbines)? (Scope Rules /
Goal Attainment)

22. Wat is de oorzaak hiervan?
23. Is er nog aanvullende informatie of zijn er wellicht nog contactpersonen die u mij zou kunnen

aanraden om te raadplegen voor dit onderzoek?



D
Coding scheme

Elements Definition
Bio-physical conditions Physical and material conditions, e.g., type of buildings, existing infras-

tructure and renewable energy technologies.
Attributes of Community Characteristics and preferences of the involved community, e.g., socio-

economic characteristics, political party in power, home-ownership.
Boundary rules Specify the number of actors that participate in the local energy plan-

ning project (e.g., municipal policy officer), and how these actors join
and leave the decision-making process.

Position rules Specify the set of positions actors hold in the local energy planning pro-
cess (e.g., project leader, network manager).

Choice rules Specify the sets of actions that can (could have), may or must not (have)
been taken at specific points in time, e.g., deriving from informal agree-
ments or from policy instruments, laws or regulations.

Information rules Specify the amount and type of information available to participants (e.g.
about the technology, policies, meetings, or costs- and benefits) and how
this information is used and shared (e.g., boundary spanning).

Aggregation rules Specify how decisions are made, e.g., by an individual actor, or in collab-
oration with others (e.g., coalitions, co-creation).

Payoff rules Specify the costs and benefits that derive from particular actions and
outcomes, e.g., costs of project, pay-back time, distribution of costs and
benefits among actors.

Scope rules Specify the set of possible outcomes, as well as the jurisdiction and state
of outcomes, e.g., geographic region and events affected, temporary or
final status of the outcome.

Goal attainment Original project goal vs. achieved outcome during the period under anal-
ysis.

Key moments An instance in the decision-making process that influenced the outcome
of decision-making, i.e., the introduction of a smart energy system.

Interactions The ways in which the actors involved in the institutional arrangement
interact with each other.

Evaluative criteria The standards used to evaluate the performance of the institutional ar-
rangement. Evaluative criteria may include efficiency, equity, sustainabil-
ity, and legitimacy.

Table D.1: Coding scheme (Lammers & Hoppe, 2019)
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A Case Study Analysed with the IAD

Framework on the Development of
Windpark Kookepan

E.1. Case narrative
The case begins on January 7, 2015, when Leudal Energie, a LEC focused on renewable energy gen-
eration and energy saving, sent a letter to the municipality of Leudal requesting cooperation in the
development of a wind farm. This marked the beginning of the first phase of the project (BRO, 2018).

Later that year, on April 22, themunicipalities of Leudal, Nederweert, andWeert declared their collective
intention to collaborate on wind energy. This agreement culminated in a joint policy established by the
aforementioned municipalities, including Peel and Maas, in early 2016. The municipalities announced
their initial steps in realising this collaboration when they opened the tender process. Simultaneously,
a number of regional LECs, including Leudal Energie, Peel Energie, Weert Energie, and Zuidenwind,
founded the REScoop Limburg, which provides support for LECs in the development of wind energy.

By March 2016, Leudal was the first municipality to finalise the policy guidelines. Significant points
included active community involvement in the development of the wind farm, maximised revenue re-
turns to the local area, the importance of a robust spatial plan, and the prevention of land speculation.
Armed with these principles, a working group from Leudal Energie commenced investigations into po-
tential locations within Leudal for the development of a wind farm (Gemeente Leudal, 2018b). From
the project’s inception, stakeholders were diligently engaged with the plan’s cooperative setup. These
stakeholders included landowners within the search area, residents, and advisory groups. The first
of six information sessions, spearheaded by the initiators, was held on May 30, 2016, and continued
until November 30, 2017. These meetings discussed the importance of community acceptance, trans-
parency, the LECs goals, donations, and member benefits.

On September 30, 2016, an initial request for planning cooperation was submitted to the municipal-
ity of Leudal. Subsequently, on April 3, 2017, a Wind Energy Collaboration Agreement was concluded
between the Province of Limburg and the Mid-Limburg municipalities of Leudal, Weert, Peel and Maas,
and Nederweert. Both the provincial and municipal governments shared authority in this partnership
(Gemeente Leudal, 2018a). On June 29, 2017, REScoop Limburg, on behalf of Leudal Energie, submit-
ted a detailed request for planning cooperation, which was reviewed by the college and then presented
to the municipal council for discussion and approval. Among the applicants were LECs with local con-
nections and commercial initiatives, the LEC was awarded the permit from the municipality (Gemeente
Leudal, 2018b). By September 26, 2017, the municipal council unanimously decided to establish the
request for planning cooperation under certain conditions. Regular consultations took place between
Leudal Energie and local residents and landowners throughout the first quarter of 2018. Efforts were
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made to invite participation in the wind farm through local newspapers and signposts. The information
sessions were instrumental in informing the community and attracting potential members and investors.
To construct the three wind turbines, approximately 2.3 million euros were required. This was achieved
through a campaign which attracted 200 additional members. More than half of these members con-
tributed to the required sum within four months in 2020. The interest depended on the duration of the
bond: 4% per year for 5 years, 5% per year for 10 years, and 6% per year for 15 years. The revenue
generated from the energy produced was partially returned to the investing members, with the remain-
der sold to commercial parties (Leudal Energie, 2020).

The wind farm began operation in September 2021, and a series of compensatory measures for the
surrounding area and its residents were implemented. These measures included: The establishment
of the Kookepan Community Fund, to which Leudal Energie annually contributes an amount between
€25.000 and €30.000 for local projects. This support extends to both sustainable initiatives such as
the procurement of draught doors in care homes and the support of an energy development project,
as well as non-sustainable initiatives such as donations to the local food bank and the replacement
of a climbing frame. Landowners within the search area receive an annual land compensation fee of
€80.000. The neighbors’ agreement allows residents living within 1000 meters of the turbines to re-
ceive an annual financial compensation of €25.000. The compensation scales according to proximity:
€250 for those living between 1000 and 900 meters from the turbines, with an additional €150 for every
100 meters closer. A regulation was put in place to incentives sustainability measures in homes within
1000 meters of the turbines. Measures include subsidies for insulation measures, solar panels, and
heat pumps. A total of €200.000 is allocated for this purpose (HIER, 2020; Leudal Energie, 2020). A
one-time amount of €100.000 was given for the enhancement of nature and landscape around the wind
farm. On March 6, 2018, the license holder submitted an application for a permit to build a wind farm
with three wind turbines in the Kookepan area, marking the end of the first phase and the beginning
of the second. Once the application was submitted, individuals could file objections. The LEC tried to
discuss and mitigate these objections directly, but as they pointed out, there would always be people
opposed to wind turbines (Leudal Energie, 2020).

Eventually, two objectors took the matter to court but were not successful. All steps in the process
met the set requirements. Two objections were addressed on May 14, 2018: one concerned the im-
pact on nature (birds/bats), and the other the visual and auditory impact on a house located 1km away.
There was no cause seen to factor in these objections (Limburg, 2019). On August 29, 2018, the local
council granted a permit for the construction and operation of three wind turbines. The wind turbines
had a maximum hub height of 132 m, a maximum tip height of 200 m, a maximum rotor diameter of
142 m, and a minimum tip height of 58 m. The power per wind turbine ranged between 3.15 and
4.5 megawatts (Gemeente Leudal, 2018b). Despite the permission granted, two residents who lived
approximately 1 km and 900 meters from the wind farm respectively filed an appeal, fearing a dispro-
portionate impact on their living environment. The administrative court in Roermond ruled on July 1,
2019, in favour of the wind farm, a decision which required further explanation. Although the objectors
won their appeal on one point, the judgement was beneficial for Leudal Energie as the court decided
that the impact of the ’instantaneous noise level 3 to 5 dB above the annual average noise level’ was
not problematic. This meant the granted permit could be used for the realisation of the wind farm
(Windenergie-nieuws, 2020). The objectors filed an appeal against this ruling, leading to a hearing
on January 14, 2020, at the Council of State. On April 8, 2020, the Council of State made a positive
ruling about the environmental permit for the construction of three wind turbines in the Kookepan area
in the municipality of Leudal, province of Limburg. The appellants had lodged their appeal with the
Administrative Jurisdiction Division of the Council of State after an earlier appeal at the Limburg court
had failed. On April 8, the Council of State declared the objections as unfounded. One resident living
further from the turbines lodged an objection against his WOZ (property value) decision and managed
to achieve some reduction in value (Limburg, 2019). The construction of the wind farm commenced
on August 31, 2020, and production started in September 2021, marking the end of the second phase
(Windenergie-nieuws, 2020). The timeline of the project was somewhat prolonged compared to the
original plan due to the litigation process, which cost an additional year. It was acknowledged that it
may not have been possible to prevent this delay, as there was an objector who had issues even be-
fore the turbines were built, claiming illness from the wind turbines based on literature and other reports.
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Despite the challenges encountered during the execution of the Windpark Kookepan project, the suc-
cessful resolution and subsequent implementation of the project marked a milestone for sustainable
energy initiatives in the region. The expeditious implementation of this project can be ascribed to the
comprehensive collaboration that existed among the LECs within the region, represented collectively
under the REScoop Limburg umbrella. This collaboration was effectively supplemented by the proac-
tive role of the government. In 2015, the government delineated several guiding principles for wind
energy development in the regional context, which were embodied in provincial and municipal policies.
They expressed a preference for a cooperative development, an active role of the local environment, a
fair land compensation for all landowners to prevent speculation. They also wanted the profits to flow
back to the community to the greatest extent possible. In 2022, this was achieved with the LECs wind
farm (HIER, 2020). The timeline is visualised in figure E.1
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January 7, 
2015

• Leudal Energy dispatches a letter to the municipality of Leudal, imploring the college's collaboration for the development of a 
cooperative wind farm. This markes the start of phase 1.

April 22, 
2015

• Municipalities of Leudal, Nederweert, and Weert expressed their intent to participate jointly in wind energy initiatives.

December
, 9 2015

• A parallel collaboration emerged among regional LECs such as Leudal Energie, Peel Energie, Weert Energie, and Zuidenwind. By the end of the 
year, these LECs founded REScoop-Limburg cooperative, intending to aid local cooperatives in the development of wind energy.

Early 
2016

• The collaboration materialized into a policy drafted collectively and ratified by four municipal councils, including Peel en Maas. Concurrently, the 
municipality launched the tender process.

March 
2016

• Leudal became the first municipality to establish policy guidelines, setting the stage for an active community role in the wind farm's development, 
profit maximization, effective spatial planning, and prevention of land speculation.

May 30, 
2016

• From inception - Various stakeholders, including landowners within the search area, neighboring residents, and interest groups, were engaged in 
the cooperative planning for De Kookepan. The first informational meeting was held by the initiators on May 30, 2016.

September 
30, 2016

• A preliminary request for planning cooperation was submitted to the municipality of Leudal.

April 3, 
2017

• A Wind Energy Collaboration Agreement was formalized between the Province of Limburg and Central Limburg municipalities of Leudal, Weert, 
Peel en Maas, and Nederweert.

June 29, 
2017

• REScoop Limburg, representing Leudal Energie, filed an elaborate request for planning cooperation. This request was reviewed and forwarded to 
the municipal council for discussion and approval.

September 
26, 2017

• The municipal council unanimously decides to establish the preliminary request for planning cooperation under certain conditions

Q1 2018

• Regular meetings were held between Leudal Energie and local residents and landowners. Local newspapers and roadside billboards invited public 
participation in the wind farm project.

• To construct the three wind turbines, Leudal Energie had to raise a amount of approximately 2.3 million euros themselves. This was achieved by 
launching a campaign that attracted an additional 200 members. More than half of these members contributed to the necessary sum. This 
amount was raised within four months in 2020. The members had already pledged this in 2018.

March 6, 
2018

• An application for an environmental permit for constructing a wind farm of three turbines in the Kookepan area was filed, marking the 
end of phase 1 and the start of phase 2.

May 14, 
2018

• Two objections were handles. These objections pertained to the impact on nature (birds/bats) aournd the windturbines, and noise/visibility from a 
house 1km away. However, no reason was seen to incorporate these objections.

August 
29, 2018

• The municipality granted an environmental permit for the use of lands and the establishment and operation of three wind turbines.

January 
14, 2020

• A hearing for the Kookepan Windpark occurred at the Council of State. Two local objectors appealed the earlier ruling from the judge in 
Roermond. The highest administrative court dismissed the objections and sided with the municipality.

April 8, 
2020

• The Council of State ruled in favor of the environmental permit for the installation of three wind turbines in De Kookepan, Leudal, Limburg.
• Two local residents had unsuccessfully appealed to the Limburg court and later to the Administrative Jurisdiction Division of the Council of State. 

Their appeal was against the court's assessment of their grounds for appeal over the Environmental Impact Assessment (EIA) procedure, health 
and noise, enforcement, lighting, radar disruption, and the financial feasibility of the environmental permit. The Council of State dismissed these 
objections in its ruling.

• One individual living farther from the turbines lodged an objection against his property tax (WOZ) decision, achieving a partial success.

August 
31, 2020

• The initiation of the wind farm's construction was formally undertaken, marking the end of phase 2

Key 
moment 1 

Key 
moment 2 

Key 
moment 3 

Figure E.1: Timeline Windpark Kookepan
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E.2. IAD Analysis
In this section, the IAD framework is applied to scrutinise the wind farm permit application process and
the stages that follow until construction. The discussion commences with a definition of the various
decision-making settings, referred to as action arenas, followed by an examination of the roles that
different participants play within them. Next, the analysis will delve into the rules and regulations that
steer this process.

This chapter aims to dissect two frameworks, with each embodying a series of processes, laws, and
rules pivotal to the process leading up to the establishment of wind farms. Each framework signifies a
distinct phase. Phase 1 captures the process up to the point of the (environmental) permit application
(initiation and planning). Conversely, Phase 2 relates to the period succeeding the permit application
up until the construction of the wind farm (objection/appeal, and subsequent procedural progression)
(pre-construction phase).

E.3. Phase 1: Initiation and Planning
E.3.1. Action Situation
In January 2015, Leudal Energie, a LEC, approached the municipality of Leudal with a proposal to
develop a wind farm, marking the onset of the first action situation (Leudal Energie, 2020). The LEC’s
proposal sparked a wave of regional cooperation, leading to a joint policy for wind energy development
between the municipalities of Leudal, Nederweert, Weert, and Peel and Maas by early 2016. Regional
cooperatives united, forming REScoop Limburg to aid LECs in developing wind energy (HIER, 2020).
Significantly, in March 2016, Leudal finalised its policy guidelines with a focus on community involve-
ment, local revenue generation, and robust spatial planning. A working group from Leudal Energie
undertook investigations for potential wind farm locations, thus implementing these principles (BRO,
2018). The information-sharing process involved numerous stakeholders such as landowners, resi-
dents, and interest groups, who were engaged through six information sessions held from May 2016
to November 2017. These sessions fostered transparency, community acceptance, and awareness
of the LEC’s objectives. A request for planning cooperation submitted to the municipality of Leudal
in September 2016 paved the way for a Wind Energy Collaboration Agreement with the Province of
Limburg and other municipalities in April 2017. This agreement embodied power-sharing between
provincial and municipal governments. A subsequent detailed planning request from REScoop Lim-
burg was reviewed, approved, and resulted in a permit award for the LEC. By September 26, 2017, the
planning cooperation request was formalised by the municipal council, and efforts continued to invite
public participation in the wind farm. Through a fundraising campaign in 2020, over 150 members con-
tributed to the €2.3 million needed for construction. The wind farm became operational by September
2021. As part of the outcomes, several preliminary agreed compensatory measures were set in motion
for local residents, including a community fund, annual landowner compensation, home sustainability
subsidies, and landscape enhancement funds. Marking the transition to the second phase, a permit
application to build three turbines in the Kookepan area was submitted on March 6, 2018 (Gemeente
Leudal, 2018b).

E.3.2. Participants
• National Government: The National Government is responsible for setting out and enforcing
laws at a national level. They play an essential role in monitoring the enforcement of the Spa-
tial Planning Act (Wet ruimtelijke ordening) and the Environmental Impact Assessment Decision
(Besluit Milieueffectrapportage) under the Environmental Management Act (Wet milieubeheer).
In 2012, they developed the Structural Vision Infrastructure and Space (Structuurvisie infrastruc-
tuur en ruimte), followed by the Structural Vision Wind on Land (Structuurvisie Wind op Land)
in 2014. During the initial phase of planning, they play a significant role in determining the first
actions to be undertaken.

• Province of Limburg and Mid-Limburg Municipalities: The Province of Limburg, along with
other municipalities in the region, reinforced the strategic alignment between different govern-
mental levels and shared authority with the existing municipal governments.

• The Municipality of Leudal: the municipality of Leudal not only collaborated with other munici-
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palities to establish a joint policy for wind energy development but also served as the competent
authority in managing the project. They finalised the policy guidelines first and led the way in pro-
moting active community involvement, local revenue generation, and spatial planning integrity.
the Municipality of Venlo serves as the competent authority.

• Municipalities Nederweert, Weert, Peel and Maas: These municipalities collaborated with Leu-
dal to formulate a joint policy for wind energy development. They followed Leudal’s lead in the
LECs venture and shared the responsibilities of project management.

• LEC Leudal Energie: Leudal Energie initiated the project and played an instrumental role in
setting the stage for cooperative action, policy formulation, and the formation of the REScoop
Limburg cooperative. Additionally, they assumed a crucial role in informing local residents and
holding meetings with ground owners, facilitating direct communication and involvement with the
community.

• Regional Energy Cooperatives Peel Energie, Weert Energie, Zuidenwind These LECs con-
tributed to the formation of REScoop Limburg, supporting the regional initiative for local wind
energy development and broadening the scope of collaboration.

• Local Residents, Landowners, and Advisory Groups: These stakeholders were meticulously
engaged from the project’s inception, participating in information sessions, consultations, and as
investors. They serve a dual function as both beneficiaries and those directly affected by negative
externalities.

E.3.3. Formal Rules
European Policy

• Environmental Impact Assessment (EIA) Decree, also referred to as the ’Besluit Milieueffec-
trapportage (MER)’ in Dutch, is a General Administrative Order based on the Environmental Man-
agement Act. An EIA/MER is prepared for activities and projects that could have significant ad-
verse effects on the environment. Carrying out an environmental impact assessment (EIA) or
milieueffectrapportage (MER) for projects that can cause significant harm to the environment is
mandatory within the European Union (Ministerie van Infrastructuur en Waterschap, 2020).

National Policy
• Spatial Planning Act (Wet Ruimtelijke Ordening (Wro)): A critical law that governs energy
transition and includes spatial planning procedures. It is crucial for all project phases and allows
for provincial zoning plans for projects of provincial importance.

• Basis for National Wind Energy Policy (Europese richtlijn 2009/28/EG): European Directive
mandates 14% of energy consumption from renewable sources by 2020, supporting national wind
energy policies.

• Energy Report (Energierapport): Articulates Dutch government’s ambitions for generating and
utilising sustainable energy, emphasising opportunities for wind energy, particularly offshore.

• National Energy Agreement (Nationaal Energieakkoord): The Energy Agreement was estab-
lished to accelerate the production of sustainable energy. This agreement includes commitments
between the government, provinces, and numerous societal organisations. The Province of Lim-
burg has agreed with the national government to achieve a capacity of 95.5 MW of wind energy
by 2020.

• Decree on General Rules of Spatial Planning (The Besluit algemene regels ruimtelijke or-
dening (Barro)) which came into effect on December 30, 2011, provides the legal assurance for
the national spatial policy. This Dutch regulation contains rules that limit the policy space of other
governmental authorities concerning the content of spatial plans, in areas where national inter-
ests necessitate this restriction. All these rulesmust be taken into consideration when establishing
search areas for large wind farms in the Structural Vision Wind Energy on Land (Structuurvisie
Windenergie op Land). The aim of Barro is to protect and enforce national interests in spatial
planning across different local and regional governance levels.

• Structural Vision Infrastructure and Space (2012) (Structuurvisie Infrastructuur en Ruimte):
Outlines the national spatial policy and strategy for large-scale wind energy locations.
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• Structural Vision Wind Energy on Land (Structuurvisie Windenergie op Land): Identifies
locations for large wind farms; although Windpark Greenport Venlo is not included, it contributes
to the 6000 MW wind energy goal.

• Electricity Act (1998) (Elektricitepitswet): Projects exceeding 100 MW fall under the National
Coordination Scheme, whichmandates that the national government coordinates decision-making
for significant energy projects. Provinces can transfer the authority for wind farms with a capacity
greater than 5 MW to municipalities based on this law. In the case of this wind farm, the Province
of Limburg has also transferred their authority to the municipality of Venlo.

Provincial Policy
• Provincial Environment Plan Limburg 2009: This updated plan accommodates new develop-
ments in the region, including provision for wind turbines alongside railways.

• Provincial Environment Plan Limburg 2014 and Environment Regulation: The 2014 plan
focuses on wind energy and identifies preferred areas for wind turbine development.

• Intent Agreement Wind Energy Clover 4 Area - 2016: A 2016 agreement underlines the com-
mitment to develop Windpark Greenport Venlo, with a focus on community participation and max-
imum energy yield.

Regional policy
• Area Vision Klavertje 4 - 2006: In 2006, the municipalities of Horst aan de Maas and Venlo,
the former municipalities of Maasbree and Sevenum, and the Province of Limburg approved the
development of the Klavertje 4 Area Vision. The Trade Port Noord - which includes the planned
area - forms a significant part of this vision.

• Master Plan and Strategic Business Plan Klavertje 4/Greenport Venlo - 2009: The Provincial
Environment Plan Limburg 2006 formed the basis for the development of the Klavertje 4 Master
Plan. It focuses on green, water, and energy themes while reinforcing the existing and future
main structure.

Municipal Policy
• Strategic Overall Vision 2020 - ’Living in Leudal’ (Strategische Overallvisie 2020 – ‘Leven
in Leudal’): This vision outlines Leudal’s long-term plans, emphasising sustainable energy and
citizen participation. Adopted in 2007, it serves as a guiding framework for Leudal’s future policy
developments, encouraging cooperation with residents, businesses, the region, and the province,
and promoting sustainable practices in homes and businesses.

• Spatial Vision Leudal - Managing the Future (Structuurvisie Leudal – Regie op de toekomst):
This vision presents Leudal’s intent to shape key future developments that enhance living and
working conditions. It outlines the municipality’s ambitions, threats, opportunities, and possible
development criteria, positioning itself as an initiator and facilitator. It emphasises sustainability,
with focus on preserving natural and cultural landscapes, while also seeking to enhance usability
and experiential values for inhabitants and visitors.

• ZoningPlan ’Repair andSweepPlanRural Area Leudal 2016’ (Bestemmingsplan ’Reparatie-
en veegplan Buitengebied Leudal 2016’): This zoning plan, mainly designating the area for
’Agricultural with values - 4’ and ’Nature’, does not directly allow the proposed wind turbines due
to their heights and requires an environmental permit for constructing roads. It emphasises sus-
tainable development, renewable energy, and multi functional agriculture to support local farms.

E.3.4. Informal Rules
1. Position Rules: The position rules were clearly delineated across the various stakeholders in-

volved. Each entity held distinct positions, leading to different levels of decision-making authority
and influence in the project. Leudal Energie took on the role of initiator in this project. They crafted
the initial proposal, sought collaborative opportunities with the municipality of Leudal, and iden-
tified potential locations for wind farm development. Additionally, Leudal Energie spearheaded
the fundraising efforts that facilitated the project’s financing. The Province of Limburg, while
maintaining a less direct involvement in the project, occupied a vital role as both regulator and
supervisor. The province worked closely with the municipalities in crafting the wind energy col-
laboration agreement and ensured that the municipalities identified appropriate areas for wind
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energy development. The municipalities of Leudal, Nederweert, Weert, Peel, and Maas played
dual roles as regulators and enablers. They actively participated in establishing policy guide-
lines, formulated a joint wind energy collaboration agreement, and processed permit requests
for planning cooperation. Moreover, there was a clear structure of power dynamics, with both
the provincial and municipal governments holding shared authority. This partnership facilitated
the smooth progression of the project (Appendix E.5). These municipalities also played a crucial
role in fostering the formation of LECs, indicative of their broader commitment to sustainable en-
ergy practices. REScoop Limburg adopted a supportive role by providing necessary assistance
to LECs, such as Leudal Energie, in their development of wind energy. They also played an
instrumental part in submitting a detailed request for planning cooperation on behalf of Leudal
Energie. Moreover, there was a significant interaction between Leudal Energie and the munic-
ipal and provincial governments. The LECs application to build the wind farm was evaluated
and ultimately approved by the local council. The LECs conduct was marked by continuous con-
sultation and engagement with the government, demonstrating a collaborative relationship that
shared authority. Local residents and landowners played distinct roles in the wind farm project.
They engaged as beneficiaries, investors and those directly affected by negative externalities.

2. Boundary Rules: During the development of Windpark Kookenpan, the boundary rules for
project participation were articulated through the participation criteria set by the Leudal Energie
LEC. The initial invitation for participation was sent to the municipality of Leudal, setting the initial
boundaries of whowas allowed to participate in the project. The guidelines and conditions for local
ownership, set after two to three years of discussions, represent a refinement of these boundary
rules, defining more closely who could contribute to and benefit from the project. Boundary rules
also determined the roles of different participants in the project. When the wind farm development
project reached a stage where the plan appeared feasible, more community members were in-
volved in the process. At this stage, ground compensation was organised for the area where the
wind turbines would be located, with all residents of the area receiving an annual fee. This further
expanded the participants involved, indicating a broadening of the boundary rules. An important
aspect of the boundary rules in this project was the inclusion of stakeholders. Upon submission
of the proposal, dialogues with the municipality were initiated and conditions in the pre-phase for
the permit application were met. As the project advanced, consultations with the community were
held, and the wider community was engaged through information meetings (Appendix E.5). This
dynamic illustrates a broad, inclusive interpretation of boundary rules, which not only defines who
participates but also how they participate in the process. Finally, the campaign to attract additional
members to the LEC also represents an important aspect of the boundary rules. More than half
of these new members contributed to the required budget, further underlining the idea that the
boundary rules extended to the local community, not only defining who could participate but also
what form that participation could take. These newly included members hence transitioned from
being merely local residents to becoming active stakeholders in the Windpark Kookepan project.

3. Scope Rules: Leudal Energie initiated the project in 2015 by sending a request to the municipal-
ity of Leudal for cooperation in the development of a wind farm. This initiated the early stages of
the project and set the tone for cooperative participation, aiming for a minimum of 50% but striving
towards 100% community involvement. This early proposal set the scope of the project, empha-
sising cooperative involvement and community participation. Furthermore, in the joint policy es-
tablished by the municipalities of Leudal, Nederweert, Weert, Peel, and Maas in 2016, the scope
rules were set in terms of how the wind energy would be developed and managed. The policy
stipulated active community involvement, maximised revenue returns to the local area, a robust
spatial plan, and prevention of land speculation (Appendix E.5). This policy marked the legal and
administrative boundaries within which the project would be conducted. The Wind Energy Col-
laboration Agreement concluded in 2017 between the Province of Limburg and the Mid-Limburg
municipalities further clarified the scope rules. Both the provincial and municipal governments
shared authority over the project, thereby setting the jurisdiction over the outcomes of the project.
In terms of the finality of outcomes, this was seen in the approval process of the planning coop-
eration request, and in the construction and operation of the wind turbines. Once the request
was approved by the municipal council and the wind farm constructed, these decisions were final
and marked significant milestones in the project. Finally, the scope rules regarding the impact on
the local community were set out in the compensatory measures that were implemented once the
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wind farm began operation. These included establishment of the Kookepan Community Fund, an-
nual land compensation fee, a neighbours’ agreement for financial compensation, and incentives
for sustainability measures in homes (HIER, 2020). The specificity of these measures defined
the range and limit of outcomes that could be influenced by the project.

4. Aggregation Rules: The aggregation rules were demonstrated in the collaborative decision-
making process among different stakeholders. The initial initiative came from Leudal Energie
who submitted a plan to the municipality of Leudal. This instigated numerous consultations in-
volving the municipality and concerned officials, leading to an emphasis on comprehensive infor-
mation dissemination and involvement of all stakeholders to reduce resistance. This collaborative
decision-making process expanded to include other municipalities as they collectively determined
locations for sustainable energy development under pressure from the province. Thus, collec-
tive decisions were made through the joint policy established by municipalities including Leudal,
Nederweert, Weert, and Peel and Maas, with significant input from LECs such as REScoop Lim-
burg. Moreover, there was a significant interaction between Leudal Energie and the municipal
and provincial governments. The LECs application to build the wind farm was evaluated and
ultimately approved by the local council. The LECs conduct was marked by continuous consulta-
tion and engagement with the government, demonstrating a collaborative relationship that shared
authority. Lastly, LECs were favored in sustainability initiatives when a municipality’s policy indi-
cated a preference for such initiatives. Despite this favoritism, LECs still had to submit a solid
plan and bear any associated risks without support from the municipality (Appendix E.5).

5. Information Rules: From the project’s onset, information sharing was crucial. Regular con-
tact was established with stakeholders, ensuring timely updates on the project’s progress. For
instance, the LEC frequently communicated with the municipality, other LECs, and interested par-
ties about the project’s status and the discussions with residents (Appendix E.5). Moreover, the
LEC prioritised transparency by sharing comprehensive details about the project’s progression
and the benefits it would bring to the community. This was carried out via various channels: recur-
ring meetings with local residents and landowners, individual conversations for those interested,
information dissemination through Leudal Energie’s website and newsletters, and public informa-
tion sessions. An essential component of the information sharing process was the creation of
a communication plan, which placed a heavy emphasis on the wind farms’ development. The
co-creation process was also information-rich, with stakeholders given the opportunity to shape
the project. This was facilitated through the establishment of a working group formed by local res-
idents, tasked with preparing and managing a community fund. Similarly, residents and others
were allowed to become LEC members, allowing them to directly invest in and benefit from the
wind farms’ revenue. To counter the common focus on potential negatives associated with wind
energy, the LEC took active steps to ensure the benefits were well-articulated. The emphasis was
on ensuring that as much as possible of the project’s profits remained in the local area (Appendix
E.5). The information exchange played a crucial role during negotiations about the wind farms’
design and planning. The initiative stemmed from Leudal Energie, who developed and submit-
ted the plan to the municipality. This step led to numerous discussions with the municipality and
concerned officials, reinforcing the importance of keeping all parties well-informed to minimise
resistance.

6. Payoff Rules: The costs and benefits associated with the wind farm project were distributed in a
variety of ways to different actors within the action arena. Firstly, the wind farm project required
a significant capital outlay, a cost that was borne partly by the 150 members of Leudal Energie
LEC who raised €2.2 million within four months. These members then received a return on their
investment in the form of interest, varying from 4% per year for a 5-year bond, 5% per year for a
10-year bond, and 6% per year for a 15-year bond. Additionally, the energy generated by the wind
farm, a benefit from the investment, was partially allocated to these investing members, with the
surplus sold to commercial entities. Secondly, local landowners within the search area for the wind
farm were compensated with an annual land compensation fee while residents living within 1000
meters of the turbines were eligible for an annual financial compensated based on their proximity
to the turbines. This equated to €250 for residents residing within 1000 and 900 meters, and €150
for each additional 100 meters. This payout system was established as a way to distribute the
benefits of the project to those potentially impacted by it. Moreover, local community initiatives
received financial benefits from the project. For instance, the Kookepan Community Fund was
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created, with an annual contribution of €25.000 to €30.000 from Leudal Energie to fund local
projects. A separate €200.000 fund was allocated for sustainability measures for homes within
1000 meters of the turbines, and a one-time €100.000 amount was given for the enhancement
of local nature and landscape.In essence, the benefits from the wind farm project - in the form of
monetary returns from energy sales and investment interests, community funds, compensation
payments, and environmental enhancements - were strategically distributed among the investors,
local landowners, residents, and the broader community. At this moment in time, the project
did not yet face community opposition, underscoring the potential ’costs’ of non-compliance with
residents’ expectations.

7. Choice Rules: Focusing on the choice rules, it can be seen how the interplay of various ac-
tors shaped the design and implementation of the project, revealing certain actions that actors
in positions were required, forbidden, or permitted to take under different circumstances. In the
initial stages, Leudal Energie requested cooperation from the municipality of Leudal for the wind
farm’s development. The LEC had to propose a plan that complied with local policy guidelines,
demonstrating a significant action that actors were required to take (“We zijn gestart met het on-
twikkelen van windmolens en na twee tot drie jaar overleg en discussie hebben we richtlijnen
opgesteld, waaronder de voorwaarde voor lokaal eigendom”, Appendix E.5). The LEC then had
to secure the approval of the municipality, a step that, while not guaranteed, was permitted under
the rules. This demonstrates the discretion that these actors held in these decision-making pro-
cesses. Moreover, the LEC needed to interact with a project team established by the province
showcasing the LEC’s ability to operate in a multi-level governance setting. This shows how the
actors’ choices were bounded by the institutional arrangements within which they operate. Cru-
cially, the LEC was required to engage with local community members and stakeholders in a
comprehensive and transparent manner to minimise resistance and ensure the feasibility of the
project. This highlights a critical aspect of Ostrom’s framework, emphasising the importance of
collective action and consensus-building in managing common-pool resources. Finally, while the
municipality expressed a preference for LEC initiatives, the LEC was still required to submit a
solid proposal and bear the risks of the project. This indicates that while the institutional context
may favor certain types of actors, it does not absolve them of their responsibilities.

E.3.5. Biophysical/material conditions
• According to the Provincial Environmental Plan of Limburg 2014 (POL2014), the selection of
the location was cautiously considered. Exclusion areas, for example, included nature reserves,
as well as populated areas and surrounding sound circles. On closer examination, Kookepan,
located in Neer alongside the drainage channel, was identified as the most suitable site for wind
energy.

• The proposed site predominantly consisted of forested and agricultural plots. It also contained
several roads and paths crossing the area. The vicinity mainly featured similar agricultural plots
and forest areas. There was limited recreational use of the area, including a dog club, an exten-
sion area for a southeast camping site, and various walking and cycling routes. Furthermore, it
was about 2.5 km south of the existing Windpark Neer.

• The decision fell upon an area that extended the existing four wind turbines. The Kookepan
development envisaged a short, straight line that aligns well with the existing line (Windpark Neer)
and future developments in the surrounding area.

• The three turbines, with a mast height of about 125 meters and a blade diameter of approximately
135 meters, were to produce about 30 million kWh per year.

• The first homes were about 500 meters away, and populated areas were more than 1 km away.

E.3.6. Attributes of the community
In terms of demographic features, the community consisted of diverse stakeholders, including Leudal
Energie, the proactive initiator that led the project with both internal expertise and external consultants.
The community’s active involvement, primarily from interested locals attending information sessions,
evidenced their shared enthusiasm for sustainable energy and the corresponding benefits. This demo-
graphic composition of engaged individuals, coupled with local landowners and the municipal govern-
ment, contributed to the development of the cooperative project. Accepted norms, promoting LEC and
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inclusive policy activities, were apparent. Leudal Energie upheld transparency and community engage-
ment, conducting numerous discussions with residents and the municipality. Although the message’s
focus leaned towards negative aspects, the LECs commitment to improving communication was ap-
parent. Common understanding was fostered through persistent dialogue and informative sessions
held by the LEC, focusing on transparency, LEC goals, and community benefits. The LEC sought to
raise awareness, stimulate local energy consumption, and increase acceptance, showing a unified un-
derstanding of the project’s objectives. Lastly, the community exhibited a homogeneous preference
for sustainability. This was underscored by the municipal government’s encouragement for such ini-
tiatives, allocating start subsidies and favoring LECs in policy frameworks. Also, the local community
highly appreciated the idea of a citizen wind farm, keeping the revenue within Leudal. The member-
ship of Leudal Energie, primarily comprising those attending information sessions, demonstrated this
shared belief in local sustainable energy.

E.3.7. Interactions
The initial interactions present in this case can be characterised as primarily formal in nature. This was
evidenced by structured meetings, documented agreements, and an organised process of negotiation
and decision-making. The parties involved included Leudal Energie and the municipalities of Leudal,
Nederweert, and Weert, with active participation from provincial authorities. The communication be-
tween the various entities was regular and formalised, revolving around the shared goal of establishing
a wind farm. Crucial decisions, such as the development of policy guidelines and the selection of po-
tential locations for the wind farm, were made through collective consultation. The formal dialogues
also featured significant transparency, with the information being made available to all stakeholders.
Informal interactions also existed, largely in the form of community meetings and public information
sessions. These interactions were crucial in garnering local acceptance, fostering transparency, and
discussing the LECs goals, donations, and member benefits. Despite their informal nature, these in-
teractions played a vital role in disseminating information to the wider community and in attracting
potential members and investors. This level of openness is suggested to have minimised resistance
and fostered greater community acceptance of the wind farm project.

E.3.8. Outcomes
The overarching objective of this phase was to apply for a permit to build a wind farm in the Kookepan
area. The process saw fruitful discussions that steered the realisation of a new wind farm. It eventually
led to the formation of a new LEC comprising regional LECs. Among the applicants vying for the permit,
LEC Leudal Energie emerged as the highest scoring entity and was subsequently granted an agree-
ment of intent by the municipality. This initiated the early stages of the project and set the tone for LECs
participation, aiming for a minimum of 50% but resulting in 100% community ownership. The permit
application encompassedmultiple rounds of dialogue and deliberation and an effective fundraising cam-
paign that allowed the accumulation of the requisite capital for the construction of three wind turbines
as outlined in the initial plans. The process spanned a duration of approximately two to three years,
following in-depth deliberations and dialogues that paved the way for setting the guidelines. Among the
critical conditions established was the requirement for local ownership. The entire process was char-
acterised by significant community involvement and cooperation, underlining the LECs commitment to
transparency and maximising returns to the local area.

E.3.9. Evaluative criteria
Firstly, the transparency in communication, evident from thewell-conducted information sessions, played
a crucial role in gaining community acceptance, which reduced resistance and eased the implementa-
tion process. The positive response from the community was further demonstrated through the suc-
cessful campaign to raise 2.3 million euros. The attractive returns encouraged over half of the new
members to contribute to the fund within four months in 2018 (Appendix E.5). This not only facilitated
the construction of the three wind turbines but also underlined the community’s willingness to invest
in this wind project. The project’s impact is also clear from the monetary benefits channeled back to
the community. The establishment of the Kookepan Community Fund, the land compensation fee, the
neighbors’ agreement, and the initiative to incentives sustainability measures in homes within proxim-
ity of the turbines have collectively led to economic benefits for the community. These measures not
only ensure a local distribution of revenue generated from the wind farm but also promote sustainable
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initiatives and improve living conditions in the surrounding area.

In summary, the outcomes of the Kookepan wind farm project demonstrated relationships between
LECs effort, community engagement, transparent communication, equitable benefits distribution, and
the successful realisation of the wind energy project. This intricate network of factors led to an effi-
cient process that spanned approximately two to three years, from initiation to permit application. The
smooth progression was largely due to the absence of filed objections which could have otherwise
caused delays. Thus the project can be seen as highly successful during phase 1.

E.4. Phase 2: Objection/appeal and subsequent procedural progres-
sion

E.4.1. Action situation
The start of the second phase on March 6, 2018, was marked by the submission of a permit application
by the license holder to construct three wind turbines in the Kookepan area. Upon submission of the
application, the rules of the action situation allowed individuals to file objections, prompting strategic
interaction between the LEC and the objectors. Despite the LECs efforts to mitigate these objections
directly, opposition to the wind turbines persisted among certain community members (Gemeente Leu-
dal, 2018a). Subsequently, two objectors opted to escalate the action situation by taking the matter to
court. However, the court ruled that all steps in the process met the set requirements and dismissed
the objections raised regarding the impact on nature and the visual and auditory impact on a nearby
house. On August 29, 2018, the local council granted the permit, following the rules of the action situa-
tion (Limburg, 2019). However, the action situation became more complex as two residents, who lived
approximately 1 km and 900 meters from the wind farm respectively, feared a disproportionate impact
on their living environment and lodged an appeal. The administrative court’s ruling on July 1, 2019,
favored the wind farm, thereby creating a favorable outcome for Leudal Energie. Notwithstanding this
ruling, the action situation progressed further as the objectors lodged an appeal with the Council of
State. However, on April 8, 2020, the Council of State declared the objections unfounded, thereby
validating the previous decisions made within the action situation (Windenergie-nieuws, 2020). Simul-
taneously, another resident living further away lodged an objection against his WOZ (property value)
decision and managed to achieve a reduction in value, reflecting the variable outcomes possible in
such an action situation. Finally, the construction of the wind farm began on August 31, 2020, and
operation commenced in September 2021, marking the end of the second phase.

E.4.2. Participants
• Province of Limburg: The Province of Limburg, along with other municipalities in the region,
maintained the strategic alignment between different governmental levels and shared authority
with the existing municipal governments.

• Municipalities Nederweert, Weert, Peel and Maas: These municipalities collaborated with Leu-
dal and shared the responsibilities of project management.

• Council of State of province of Limburg: the Council of State upheld the decision of the ad-
ministrative court in Roermond. Their positive ruling about the environmental permit reaffirmed
the support for the wind farm construction project.

• Administrative Court in Roermond: Acting as an impartial legal body, the administrative court
played a decisive role in adjudicating the conflicts raised by the objectors and affirming the legality
of the project.

• Local Council of Leudal: The local council acted as a regulatory body by granting the permit for
construction of Windpark Kookepan

• LEC Leudal Energie: Leudal Energie initiated the second phase of the Windpark Kookepan
project by submitting an application to construct the wind farm, effectively setting the action into
motion.

• Local Residents: emerging as key participants following the wind farm construction application,
expressed environmental and health concerns which escalated the situation to legal proceedings.
Two proximate residents lodged an appeal against the construction, bringing the administrative
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court and later the Council of State into the participant fold. Another resident, living farther away,
lodged an objection against his property value decision.

E.4.3. Formal Rules
European Policy

• Environmental Impact Assessment (EIA) Decree, also referred to as the ’Besluit Milieueffec-
trapportage (MER)’ in Dutch, is a General Administrative Order based on the Environmental Man-
agement Act. An EIA/MER is prepared for activities and projects that could have significant ad-
verse effects on the environment. Carrying out an environmental impact assessment (EIA) or
milieueffectrapportage (MER) for projects that can cause significant harm to the environment is
mandatory within the European Union (Ministerie van Infrastructuur en Waterschap, 2020).

National Policy
• Spatial Planning Act (Wet Ruimtelijke Ordening (Wro)): A critical law that governs energy
transition and includes spatial planning procedures. It is crucial for all project phases and allows
for provincial zoning plans for projects of provincial importance.

• Basis for National Wind Energy Policy (Europese richtlijn 2009/28/EG): European Directive
mandates 14% of energy consumption from renewable sources by 2020, supporting national wind
energy policies.

• Energy Report (Energierapport): Articulates Dutch government’s ambitions for generating and
utilising sustainable energy, emphasising opportunities for wind energy, particularly offshore.

• National Energy Agreement (Nationaal Energieakkoord): The Energy Agreement was estab-
lished to accelerate the production of sustainable energy. This agreement includes commitments
between the government, provinces, and numerous societal organisations. The Province of Lim-
burg has agreed with the national government to achieve a capacity of 95.5 MW of wind energy
by 2020.

• Decree on General Rules of Spatial Planning (The Besluit algemene regels ruimtelijke or-
dening (Barro)) which came into effect on December 30, 2011, provides the legal assurance for
the national spatial policy. This Dutch regulation contains rules that limit the policy space of other
governmental authorities concerning the content of spatial plans, in areas where national inter-
ests necessitate this restriction. All these rulesmust be taken into consideration when establishing
search areas for large wind farms in the Structural Vision Wind Energy on Land (Structuurvisie
Windenergie op Land). The aim of Barro is to protect and enforce national interests in spatial
planning across different local and regional governance levels.

• Structural Vision Infrastructure and Space (2012) (Structuurvisie Infrastructuur en Ruimte):
Outlines the national spatial policy and strategy for large-scale wind energy locations.

• Structural Vision Wind Energy on Land (Structuurvisie Windenergie op Land): Identifies
locations for large wind farms; although Windpark Greenport Venlo is not included, it contributes
to the 6000 MW wind energy goal.

• Electricity Act (1998) (Elektricitepitswet): Projects exceeding 100 MW fall under the National
Coordination Scheme, whichmandates that the national government coordinates decision-making
for significant energy projects. Provinces can transfer the authority for wind farms with a capacity
greater than 5 MW to municipalities based on this law. In the case of this wind farm, the Province
of Limburg has also transferred their authority to the municipality of Venlo.

Provincial Policy
• Provincial Environment Plan Limburg 2009: This updated plan accommodates new develop-
ments in the region, including provision for wind turbines alongside railways.

• Provincial Environment Plan Limburg 2014 and Environment Regulation: The 2014 plan
focuses on wind energy and identifies preferred areas for wind turbine development.

• Intent Agreement Wind Energy Clover 4 Area - 2016: A 2016 agreement underlines the com-
mitment to develop Windpark Greenport Venlo, with a focus on community participation and max-
imum energy yield.
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Regional policy
• Area Vision Klavertje 4 - 2006: In 2006, the municipalities of Horst aan de Maas and Venlo,
the former municipalities of Maasbree and Sevenum, and the Province of Limburg approved the
development of the Klavertje 4 Area Vision. The Trade Port Noord - which includes the planned
area - forms a significant part of this vision.

• Master Plan and Strategic Business Plan Klavertje 4/Greenport Venlo - 2009: The Provincial
Environment Plan Limburg 2006 formed the basis for the development of the Klavertje 4 Master
Plan. It focuses on green, water, and energy themes while reinforcing the existing and future
main structure.

Municipal Policy
• Strategic Overall Vision 2020 - ’Living in Leudal’ (Strategische Overallvisie 2020 – ‘Leven
in Leudal’): This vision outlines Leudal’s long-term plans, emphasising sustainable energy and
citizen participation. Adopted in 2007, it serves as a guiding framework for Leudal’s future policy
developments, encouraging cooperation with residents, businesses, the region, and the province,
and promoting sustainable practices in homes and businesses.

• Spatial Vision Leudal - Managing the Future (Structuurvisie Leudal – Regie op de toekomst):
This vision presents Leudal’s intent to shape key future developments that enhance living and
working conditions. It outlines the municipality’s ambitions, threats, opportunities, and possible
development criteria, positioning itself as an initiator and facilitator. It emphasises sustainability,
with focus on preserving natural and cultural landscapes, while also seeking to enhance usability
and experiential values for inhabitants and visitors.

• ZoningPlan ’Repair andSweepPlanRural Area Leudal 2016’ (Bestemmingsplan ’Reparatie-
en veegplan Buitengebied Leudal 2016’): This zoning plan, mainly designating the area for
’Agricultural with values - 4’ and ’Nature’, does not directly allow the proposed wind turbines due
to their heights and requires an environmental permit for constructing roads. It emphasises sus-
tainable development, renewable energy, and multifunctional agriculture to support local farms.

E.4.4. Informal Rules
1. Position Rules: Leudal Energie position rules involve submitting the application for the wind

farm, addressing objections, and negotiating with relevant regulatory entities. In addition, they
adopt the role of a mediator within the community, attempting to alleviate opposition and facilitate
a smoother project progression. Local residents who voiced their objections to the wind farm
assumed another crucial role in this scenario. Their opposition was not limited to casual dissent,
rather it transitioned into formal objections, leading to legal involvement. This reflects the power
of local residents to influence the course of such projects. They can be seen as important stake-
holders, exercising their right to lodge objections and appeal against decisions that potentially
affect their living environment. The local council held the authority to grant or deny the construc-
tion permit for the wind farm. This entity possesses considerable authority and discretion, serving
as the medium between the project’s planning and execution phases. Their decision led to the
actualisation of the wind farm project. The Administrative Court in Roermond, Council of State of
the province of Limburg, and the province of Limburg themselves assumed the position of legal
and administrative authorities in the scenario. Their responsibility was to consider the objections
and appeals lodged by the local residents, and make impartial judgments based on the law and
regulatory guidelines.

2. Boundary Rules: Leudal Energie initiated the application for the permit to build the wind farm,
marking their entrance into the situation. They also assumed the responsibility of discussing and
mitigating objections directly. The boundary rules allowed for the entry of local residents into
the action scenario once the application was submitted. They could file objections, participate
in negotiations, and ultimately, two of them took their issues to court. The Administrative Court
in Roermond, Council of State of the province of Limburg, and the local council all entered their
respective roles upon the application’s submission, evaluating the permit request, hearing objec-
tions, and making judicial decisions. The residents living in the vicinity of the proposed wind farm
were also able to engage within the boundary rules by voicing their concerns and filing appeals.
The exit from the scenario came about as the project progressed, objections were addressed,
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and legal challenges were resolved. The resident who lodged the objection against his property
value successfully exited his role after managing to achieve some reduction in value. The exit
of the objectors and residents occurred after their appeals were ruled on by the Council of State
and their objections declared unfounded.

3. Scope Rules: The scope rules within this second phase were manifestly apparent through the
judicial and administrative decisions made throughout the process. The local council granting the
permit for the construction and operation of the wind turbines is an example of how an administra-
tive decision had a significant impact on the outcome of the project. Similarly, the verdicts from
the Administrative Court in Roermond and the Council of State directly shaped the wind farm’s
future. The court’s ruling that the ’instantaneous noise level 3 to 5 dB above the annual average
noise level’ was not problematic directly influenced the final outcome, enabling the realisation of
the wind farm as originally planned (Windenergie-nieuws, 2020). However, these outcomes were
not final, as demonstrated by the appeals process, which allowed for further review and decision-
making that could alter the initial outcome. The resident who lodged an objection against his
property value decision and managed to secure a reduction in value represents an example of
the flexibility within the scope rules. The resident’s actions and the resulting adjustment in property
value illustrate the dynamic nature of the outcomes within the project (Appendix E.5). Despite the
litigation process prolonging the project timeline by an additional year, the overall project scope
was not reduced or altered. The delay was purely in time and did not affect the turbine’s tip height
or other physical aspects of the project.

4. Aggregation Rules: Aggregation rules in this second phase of the project include the procedures
and criteria employed by the local council in granting the permit for the wind farm’s construction
and operation. The council’s decisions were presumably based on a thorough evaluation of the
proposed project’s compliance with specific regulations and its anticipated benefits. This decision-
making process aligns with the aggregation rule as it demonstrates the collective agreement of the
council members on the project’s validity and importance. Further, the decision-making process
employed by the administrative court in Roermond and the Council of State constitutes a higher
level of aggregation rules. In each case, a collective decision was reached based on the legal
merits and implications of the objections raised. In this instance, the aggregation rules dictated
that despite two objectors continuously appealing the decisions, the councils ruled in favour of
the wind farm project. Notably, their judgments were grounded in an interpretation of the law
and regulation that considered the broader societal benefit and the sustainability goals of the
community. The aggregation rules are also evident in the response of the LEC to the objections.
While individuals were allowed to file objections, the LEC attempted to discuss and mitigate these
objections directly.

5. Information Rules: One fundamental instance of information rules playing a pivotal role is ev-
ident in the permit application process. As per the established rules, once a permit application
was submitted, it allowed individuals to file objections against the proposed wind farm project.
This represents an essential information-sharing mechanism that invites various stakeholders to
express their concerns based on their understanding and interpretation of the project. Another
critical aspect of the information rules is how the LEC engaged with the objections raised. The
LEC attempted to discuss and mitigate these objections directly, emphasising open communica-
tion (Appendix E.5). Moreover, the approach taken by the LEC to be transparent about their goals,
donations, and benefits for members also signifies the role of information rules. This emphasis
on transparency aimed to ensure that members had accurate and comprehensive information
about the project, which could potentially mitigate opposition and increase support. The legal dis-
putes that arose and the subsequent rulings from the administrative court in Roermond and the
Council of State also demonstrate the influence of information rules. In these scenarios, the deci-
sions were made based on the available evidence and legal principles, necessitating a rigorous
examination of the information related to the project and its potential impacts.

6. Payoff Rules: The second phase of theWindpark Kookepan project provide numerous instances
where payoff rules significantly influenced the dynamics and outcomes of the project. A critical
manifestation of the payoff rules was in the context of the objections raised by nearby residents.
When the permit for the construction of the wind turbines was applied for, two residents living
near the area fort he wind farm filed appeals fearing an adverse effect on their living environment.
While their appeals were ultimately unsuccessful, the payoff here was the considerable delay they
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caused to the project timeline. The objections to the wind farm, which caused about a year and
a half to two years delay, can also be viewed in the lens of payoff rules as this delay was not
factored in the original planning. While these objections represented costs to the project in terms
of time and resources spent in legal processes, they were a form of ’benefit’ to the objectors, as
they could express their concerns and delay the project. Another instance was the resident who
lodged an objection against his property value decision, succeeding in achieving some reduction
in value. The cost to him was in the potential devaluation of his property, and his successful
objection represented a personal payoff (Appendix E.5). Additionally, the LECs choice to create
a financial benefit for the local community showcases another implementation of payoff rules.
This was established with the intention of offering some kind of compensation or advantage to
those impacted by the wind farm’s operations, thus allowing a portion of the project’s benefits
to be dispersed among the broader community. While not being the primary goal, this was also
expected to mitigate opposition during the project’s second phase. The fact that only a moderate
number of objections were filed, compared to similar projects that tend to face a significantly
higher number of objections, can be interpreted as an indicator of success. This outcome, seen
as a ”profit” in the context of the project’s payoff rules, suggests that the environmental fund
effectively fulfilled its intended purpose.

7. Choice Rules: Once an application for a permit to construct the wind farm was submitted, the
project entered a phase where individuals had the option to file objections, as part of their choice
rules. Specific choices were made by a select group of individuals who were opposed to the
project. It was within their choice rules to take such actions under these circumstances. Even after
the administrative court in Roermond ruled in favour of the wind farm, these objectors pursued
the matter further, choosing to file an appeal with the Administrative Jurisdiction Division of the
Council of State. Their appeal was ultimately dismissed as unfounded, a decision which further
reaffirmed the legitimacy of the permit granted for the construction of the wind farm. An additional
choice rule application can be seen in the case of a resident living near the turbines who decided to
object to his property value decrease. This person effectively exercised a choice available under
his given circumstances, demonstrating the ability to utilise choice rules for personal benefit.

E.4.5. Biophysical/material conditions
• The approved wind farm consisted of three wind turbines, each with specific material specifica-
tions. They were approved to have a maximum hub height of 132 meters, a maximum tip height
of 200 meters, a maximum rotor diameter of 142 meters, and a minimum tip height of 58 meters.
The energy capacity for each wind turbine ranged between 3.15 and 4.5 megawatts.

• As part of the material conditions, the wind turbines also had an auditory impact. Concerns were
raised about the ’instantaneous noise level 3 to 5 dB above the annual average noise level’ by
the residents living near the proposed wind farm. This noise level, however, was not considered
problematic by the administrative court, which ruled in favor of the wind farm. The court’s decision
indicated that the noise levels produced by the wind turbines fell within acceptable limits andwould
not have a disproportionate impact on the living environment of the nearby residents.

E.4.6. Attributes of the community
The objections to the project were filed by a small, vocal minority in the community (Appendix E.5).
Their concerns revolved around the perceived negative impacts of wind turbines on health due to noise
generation. These objectors were steadfast in their stance, appealing the wind farm’s approval all the
way to the Council of State. Despite the fact that these objections were ultimately deemed unfounded,
their persistence led to a heightened level of caution within the local council towards similar projects.
The presence of these objectors indicates a heterogeneity in the community’s beliefs and preferences
regarding wind energy projects. On one hand, there was a larger group of community members who
supported such sustainable energy initiatives, as evidenced by the project’s ultimate realisation. On
the other hand, the objectors represented a faction within the community with strong opposing views,
contributing to a polarisation between the supporters and opponents of the wind farm. The attempts
of the LEC to communicate with the objectors and mitigate their concerns indicate an existing norm of
dialogue and negotiation within the community. However, these efforts were not entirely successful, as
the objectors seemed to focus on negative information, even questioning the validity of professional
research conducted on the wind farm’s impact.
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E.4.7. Interactions
Formal interactions were notably evident within the legal domain. Following the local council’s approval
for the wind farm, two residents living close to the project site initiated formal legal proceedings against
this decision. The interactions within this sphere were characterised by legally structured exchanges
and rules that governed the discourse within the courts, from the administrative court in Roermond up to
the Council of State. Concurrently, informal interactions unfolded as the project team sought dialogue
with the objectors, striving to address their concerns. An instance of this was the project team’s offer
to enhance insulation in homes where noise was a primary concern (Appendix E.5). Although this
offer was not mandated legally, it signified a proactive approach to foster understanding and identify
pragmatic resolutions to the grievances expressed by the objectors. Further, the project team initiated
a ’neighbors’ agreement,’ proposing a financial compensatory mechanism for those residing within a
certain proximity of the wind farm. This agreement aimed to equitably balance the benefits and potential
disturbances caused by the wind farm, thereby addressing some of the resistance encountered. While
these formal and informal interactions might appear distinct, they were closely interconnected and
mutually influenced each other. The sustained legal opposition from a subset of the community not
only caused formal delays in the project timeline but also induced a shift in the local council’s approach
towards the project, affecting the community’s informal dynamics. On the other hand, the efforts of the
project team to interact with the objectors and offer methods to ease their concerns were important to
the legal procedures and the court’s considerations.

E.4.8. Outcomes
The primary goal of this phase was the attainment of the permit for the establishment of a wind farm
with three wind turbines in the Kookepan area. Despite the objections and subsequent legal opposition,
the goal was eventually achieved when the municipality granted a permit on August 29, 2018. The
approval allowed the construction and operation of wind turbines with specified dimensions and power
generation capacity. However, the application of the permit led to a prolonged litigation process as two
residents appealed against the local council’s decision. This legal process was not initially factored into
the project timeline and resulted in a delay of approximately one and a half to two years, according to
the project representatives. The Council of State eventually dismissed the objections on April 8, 2020
and ruled in favour of the environmental permit. Therefore, while the outcome was ultimately in favor of
the project, the legal battles extended the timeline and added to the complexities of the process. The
project, in its final form, was initiated on August 31, 2020. The delay did not result in any changes to the
physical structure of the wind turbines, indicating that the project was executed as originally planned
despite the extended timeline.

E.4.9. Evaluative criteria
Firstly, the project experienced an elongation of its timeline due to an unforeseen legal dispute. Accord-
ing to the representatives, the objections and ensuing court cases led to a delay of approximately one
and a half to two years. This delay signifies an inefficiency in the project’s execution, as it prolonged
the intended duration and increased the resources spent on court proceedings. However, despite the
challenges, the project achieved its fundamental goal - the construction and operation of three wind
turbines. The relationship between the objections and the delay in the project’s timeline suggests a
potential area of improvement in the planning phase. While it was acknowledged that preventing such
delays might be challenging due to the polarising nature of wind farms (Appendix E.5), more precise
forecasting during the planning phase might have factored in the potential for such delays. Profits
generated from the wind farm would significantly be reinvested into the community, funding initiatives
such as home insulation improvements and combating energy poverty. This community-oriented ap-
proach not only exemplifies the sustainable use of profits but also ensures an equitable distribution of
the project’s benefits. The predominantly positive reactions from the community towards the project
indicate a broad-based support for the wind farm. However, project representatives acknowledged an
overemphasis on the negative aspects, such as the noise produced by the wind turbines (Appendix
E.5). This negative portrayal, combined with the legal disputes and project delays, may have con-
tributed to a more cautious and skeptical stance from the local council towards new initiatives of a
similar nature. The local council’s wariness, although understandable, may pose challenges to future
renewable energy projects, emphasising the necessity for a balanced and comprehensive communica-
tion strategy. The suggestion to better communicate the benefits of the project underscores the need
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for improved public information strategies. In conclusion, the evaluative criteria applied to the Windpark
Kookepan project underscore a successful yet somewhat inefficient outcome due to legal disputes and
a protracted timeline. However, the project demonstrated an impressive time frame from initiation to
completion. Key learnings from the evaluation emphasise the importance of enhanced time manage-
ment, especially when anticipating potential delays in the planning phase. Furthermore, while beyond
this study’s scope, post-implementation communication strategies need refinement to better highlight
the project’s benefits to secure future projects.

E.5. Interviews
Due to strict privacy regulations, direct interview experts could not be included to ensure the protection
of personal information. All nameswithin the data have been anonymised to further safeguard individual
identities. The credibility of the information presented in this research has been thoroughly vetted by
the supervisory team at Delft University. For those wishing to access the data, please contact Rutger
van Bergem at R.vanBergem@tudelft.nl. Please note that the data will be retained for a maximum
duration of three years.



F
Robustness test for QCA

F.1. Consistency Check for QCA Test 1
The aim of this test was to assess the robustness of the initial consistency cutoff of 0.8 when subjected
to a stricter threshold. Changes in consistency can result in the inclusion or exclusion of certain cases
from the analysis, potentially leading to different combinations due to counterfactual considerations. In
Test 1, the consistency threshold was increased by +0.10 to evaluate the solutions’ robustness at the
0.80 score. Given that all solutions maintain a minimum consistency of 0.834237, and with the subse-
quent lowest value being 0.372703, it was not feasible to decrease the threshold. Hence, a consistency
of 0.90 was adopted to identify any logical deviations.

Variations were observed in the resulting solutions, due to the inclusion of fewer truth table columns.
Figure F.1 showcases the solutions derived with a 0.90 consistency threshold.

Solution at 0.90 threshold consistency

Solution pathway 1 Solution pathway 2 Solution pathway 3 Solution pathway 4

Information

Payoff

Position

Choice

Aggregation

Consistency 1 0.92381 0.90625 0.962687

Raw coverage 0.260235 0.283627 0.211989 0.377195

Unique coverage 0.00584799 0.016082 0.0263159 0.121346

Cases Battenoord, 
Nijmegen-Betuwe 

Battenoord, 
Jaap Rodenburg II Groene Delta Oostzeedijk

Solution Consistency 0.888283

Solution Coverage 0.476611

A core condition that must be present in both 
the intermediate and parsimonious solutions

A core condition that must be absent in both 
the intermediate and parsimonious solutions

A peripheral condition that must be present 
but only appears in the intermediate solution

A peripheral condition that must be absent but 
only  appears in the intermediate solution

Empty spaces denote irrelevance; it does not 
matter if a condition is either present or absent 

Figure F.1: Robustness check QCA Test 1: solution pathways associated with Outcome at a 0.90 consistency threshold

For this robustness test, by elevating the consistency cutoff to 0.9, pathways exhibited enhanced con-
sistencies in comparison to the initial test, signifying a more dependable association with the outcome.
Yet, this heightened precision had the following drawbacks:
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• Coverage:Coverage indicates the proportion of instances of the outcome explained by a partic-
ular pathway. In the original test with a consistency cutoff of 0.84375, the solution coverage was
0.847957. This suggested that a large proportion of cases were represented and explained by
the pathways found in the test. However, with the stricter consistency cutoff in Test 2, the so-
lution coverage dropped to 0.476611. This significant reduction meant that while the remaining
pathways might have been very consistent, they explained fewer cases overall.

While a higher consistency threshold could providemore confidence in the identified pathways, it tended
to come at the expense of explaining fewer cases. In other words, by being too stringent, we might
have missed out on meaningful configurations that could have had substantive importance. In contrast,
the original consistency cutoff of 0.8 offered a balance. It ensured a reasonable level of reliability in the
identified pathways while still capturing a broader range of cases. In conclusion, the original cutoff of
0.8 was the correct choice as it captured more cases, offering a more holistic understanding, while still
maintaining a good level of reliability.

F.2. Frequency Check for QCA Test 1
The second variation suggested by Parente & Federo is variation in the frequency threshold. The
frequency was varied by 1 point and was set at “2” for this analysis (Parente & Federo, 2019). Varying
the frequency threshold provided a way to test the sensitivity of the results to the inclusion/exclusion of
less common configurations. If the core findings remain largely unchanged across different frequency
thresholds, it provides added assurance about the validity and robustness of the conclusions drawn
from the analysis (Parente & Federo, 2019). Figure F.2 presents the solutions derived with a frequency
threshold of ”2”.

Solution at 0.80 threshold consistency

Solution pathway 1 Solution pathway 2 Solution pathway 3 Solution pathway 4

Information

Payoff

Position

Choice

Aggregation

Consistency 0.8586761

Raw coverage 0.701758

Unique coverage 0.701758

Cases Deil, Avri, Kookepan, Ospeldijk, 
Koningspleij

Solution Consistency 0.888283

Solution Coverage 0.476611

A core condition that must be present in both 
the intermediate and parsimonious solutions

A core condition that must be absent in both 
the intermediate and parsimonious solutions

A peripheral condition that must be present 
but only appears in the intermediate solution

A peripheral condition that must be absent but 
only  appears in the intermediate solution

Empty spaces denote irrelevance; it does not 
matter if a condition is either present or absent 

Figure F.2: Robustness check QCA Test 1: solution pathways associated with Outcome at a Frequency Threshold of ”2”

The solution derived from this variation presented a coverage score of 0.476611, which was relatively
low. Nonetheless, there was an improvement in consistency by 0.04 points. Notably, the principal
finding, specifically pathway 1, remained consistent across various frequency thresholds. This consis-
tency reinforced the pathway’s validity and robustness. A significant drawback, however, was the loss
of many unique coverages due to the limited sample size, resulting in several cases not being repre-
sented. Given these considerations, a frequency threshold value of ”2” was deemed unsuitable for this
research, whereas a threshold of ”1” was considered appropriate.
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F.3. Consistency Check for QCA Test 2
The aim of this test was to assess the robustness of the initial consistency cutoff of 0.75 when increased
to another threshold. In Test 1, the consistency threshold was increased by +0.10 to evaluate the
solutions’ robustness at the 0.85 score. Given that all solutions maintained a minimum consistency
of 0.834237, and with the subsequent lowest value being 0.372703, it was not feasible to decrease
the threshold. Hence, a consistency of 0.90 was adopted to identify any logical deviations. Variations
were observed in the resulting solutions, due to the inclusion of fewer truth table columns. Figure F.1
presents the solutions derived with a 0.85 consistency threshold.

Solution at 0.85 threshold consistency

Solution pathway 1

LEC

Information

Payoff

Aggregation

Consistency 1

Raw coverage 0.239767

Unique coverage 0.239767

Cases Nijmegen-Betuwe, Battenoord

Solution Consistency 0.79726

Solution Coverage 0.850882

A core condition that must be present in both the intermediate and parsimonious 
solutions

A core condition that must be absent in both the intermediate and parsimonious 
solutions

A peripheral condition that must be present but only appears in the intermediate 
solution

A peripheral condition that must be absent but only  appears in the intermediate 
solution

Empty spaces denote irrelevance; in this context it does not matter if a condition is 
either present or absent 

Figure F.3: Robustness check QCA Test 2: solution pathways associated with Duration at a 0.85 consistency threshold

In this robustness assessment, by raising the consistency threshold to 0.85, the test demonstrated
improved solutions consistencies relative to the primary test, indicating a stronger and more reliable
linkage with the outcome. However, this accuracy had the following drawbacks:

• Coverage: In the initial test with a consistency cutoff of 0.75, the solution coverage stood at
0.883045, pointing to a considerable number of cases being covered by the detected pathways.
Conversely, with the more rigorous consistency threshold in the subsequent test, the solution
coverage dropped to 0.850882. This decrease implies that, although the residual pathways may
be highly consistent, they accounted for a reduced number of cases overall.

• Exclusion Pathway: The higher consistency threshold resulted in several cases failing to meet
the criteria, leading to their exclusion. This is evident in the exclusion of pathway 2.

Raising the consistency threshold can enhance trust in the identified pathways but may reduce the
cases addressed. The initial consistency cutoff of 0.75 was appropriate, capturing a broader array of
cases while ensuring reasonable reliability.

F.4. Frequency Check for QCA Test 2
The frequency was varied by 2 point and was set at “3” for this analysis (Parente & Federo, 2019). This
adjustment was chosen as a variation of 1 point, as in robustness test 1, would not have made different
results. Figure F.2 presents the solutions derived with a frequency threshold of ”2”.
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Solution at 0.75 threshold consistency

Solution pathway 1

LEC

Information

Payoff

Aggregation

Consistency 0.827974

Raw coverage 0.752928

Unique coverage 0.752928

Cases Deil, Avri, Kookepan, Ospeldijk, Jaap Rodenburg II, 
Oostzeedijk, Koningspleij

Solution Consistency 0.827974

Solution Coverage 0.752928

A core condition that must be present in both the intermediate and parsimonious 
solutions

A core condition that must be absent in both the intermediate and parsimonious 
solutions

A peripheral condition that must be present but only appears in the intermediate 
solution

A peripheral condition that must be absent but only  appears in the intermediate 
solution

Empty spaces denote irrelevance; in this context it does not matter if a condition is 
either present or absent 

Figure F.4: Robustness check QCA Test 2: solution pathways associated with Duration at a frequency threshold of ”2”

From this variation, the solution yielded a coverage score of 0.752928 with an enhanced consistency
of 0.827974, indicating a fairly high level of reliability. However, a notable downside was the exclusion
of several unique coverages due to the restricted sample size, causing the exclusion of cases like
Nijmegen-Betuwe and Battenoord. Additionally, while one pathway was excluded, another pathway
demonstrated increased coverage, shedding light on its significance. Despite this, fewer pathways
were comprehensively explained. Taking these factors into account, a frequency threshold of ”3” was
not apt for this study. The original threshold of ”1” was deemed suitable.
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