
 



2 
 

Abstract 
Transitioning to renewable energy sources, such as offshore wind energy, is crucial for mitigating global 

warming by reducing greenhouse gas emissions. The North Sea has a significant potential for offshore 

wind energy, making it key in the energy transition of its bordering countries. However, implementing 

this renewable energy presents challenges, particularly regarding required changes to marine spatial 

planning (MSP), which impacts both the ecological system and existing social structures, and the 

integration into the existing energy grid. The current governance of the area is complex and 

fragmented. A collective action approach might help prevent ecological resource depletion and realize 

a more efficient energy system. The Netherlands, positioned centrally in the North Sea with a 

substantial offshore area, serves as the focal point for this study, which aims to explore how conditions 

in the North Sea could facilitate collective action for energy resource governance from a Dutch 

perspective. 

The research and data are structured using the institutional analysis and development (IAD) 

framework. The action situation shows different levels of governance: EU, North Sea, National, and 

Local. The governance is split between MSP and the energy system, both impacting the offshore wind 

farm development. The exogenous variables show the current environmental, technical, social, and 

rules context affecting the action situation. Evaluation criteria and current outcomes are also 

researched.  

The research identified the following conditions that impact the opportunities for collective action on 

the North Sea energy resources: collaboration on a North Sea level, complex cost-benefit allocation, 

monitoring of resources, and a positive attitude towards collaboration. In this context, collaboration on 

the North Sea level, through NSEC and GNSBI, facilitates collective action; however, since both are 

relatively new platforms, the impact on collective action is still unknown. Complex cost-benefit 

allocation challenges collective action, as can be seen by the difficult involvement of fishers in the North 

Sea Accord. Complex monitoring of ecological resources complicates collective action since it 

challenges the total impact of offshore wind. Thus, adaptive rules should be in place to account for new 

emerging knowledge impacting the action situation. Lastly, a positive attitude towards collaboration 

provides an opportunity for collective action. The interviews show that stakeholders are willing to 

cooperate. However, to reach tangible results instead of merely a list of desires, stakeholders need to 

contribute to the collective goals instead of defending their own needs, and though decisions need to 

be made instead of just going over easy tasks.  
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1. Introduction  
 “Climate change is the defining issue of our age” (Guterres, 2022). Human-induced climate change and 

global warming are caused by increased greenhouse gasses in the atmosphere, mainly released by 

burning fossil fuels. According to the United Nations Environmental Programme (UNEP, n.d.), “Energy 

production and use is the single biggest contributor to global warming.” To curb global warming and 

limit the global temperature increase to well below 2⁰C preindustrial levels, as agreed upon in the Paris 

climate agreement (UNFCCC, n.d.), a transition to a renewables-based energy supply is required; this 

is commonly referred to as the energy transition. The energy transition is important from a global 

warming perspective, and acceleration away from fossil fuels is the key to stabilization, economic, 

geopolitical, and climate stabilization (Constantini et al., 2022). The added pressure on the energy 

market because of the invasion of Ukraine in 2022 and the subsequent interruption of the European 

gas supply underscores the urgency of the energy transition. The added pressure created a rise in 

energy prices right at the time when production started amping up again in a post-COVID-19 pandemic 

economy (Sturm, 2022).   

 The European Union (EU) is One of the primary global energy consumers; the twenty-seven countries 

together used around 9.7% of the total globally produced energy in 2019 (Planete Energies, 2022). The 

EU’s energy transition goals target climate neutrality by 2050. By 2030, they aim to have 42,5% of their 

energy from renewable sources (European Commission Energy Directive, n.d.). One of the ways the EU 

is planning to achieve this goal is by the installation of offshore wind farms (OWF), aiming to expand 

their offshore wind capacity to 111 GW by 2030 and 317 GW by 2050 (Directorate-General for Energy, 

2023a), from their current capacity of 16 GW, in 2022 (WindEurope, 2023). The majority of these OWFs 

will be installed on the North Sea. The EU North Sea countries aim to have 60GW of installed offshore 

wind energy capacity by 2030 and 190GW by 2050 (Directorate-General for Energy, 2023b). The North 

Sea is a suitable location for these offshore wind farms due to good offshore conditions with shallow 

waters, favorable wind, and proximity to industry and ports (Ministerie van Algemene Zaken, n.d.). The 

North Sea will play a vital role in the energy transition. According to European Commission president 

von der Leyen (2022), the North Sea can be the green power plant of Europe, with opportunities 

reaching beyond offshore wind energy and infrastructure, with ambitions such as the production of 

green hydrogen.  

The introduction of OWFs constitutes a change in the offshore environment and subsequently marine 

spatial planning (MSP). MSP is a spatial policy process widely regarded as the main concept for 

coordinating maritime activities (Spijkerboer et al., 2020). The restructuring of the offshore area is 

needed to create the necessary space for the installation of OWFs and related energy infrastructure, 

requiring a change in MSP. This change in spatial use affects the ecological system of the North Sea by 

introducing new structures influencing the biotic, living aspects such as algae, fish, and birds, and 

abiotic systems such as wind and water flows, creating the first challenge of integration into the 

ecological system. The literature review by Watson et al. (2024) created an overview of studies 

researching the ecological impact of offshore wind. The change in social structure due to the expansion 

of offshore wind is impacting the current users of this offshore space. Other maritime users suffer the 

implications of the installation of OWFs; the infrastructure stays in place for a long time after the 

installation of OWFs (Zaucha & Gee, 2019). Integration into the social structure is the second challenge. 

Skjølsvold et al. (2024) researched societal challenges on the North Sea due to offshore wind 

development; the research concludes that actor inclusion is one of the critical elements for a socially 

just energy transition. This coupling of social and environmental systems makes the North Sea a social-

ecological system (Anderies et al., 2004). 
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Furthermore, the introduction of offshore wind energy not only affects ecological and social systems 

but also impacts the technical energy system. The significant increase in offshore wind energy leads to 

a change in the electricity mix, going from a fossil fuel-based electricity supply, which can be easily 

scaled up and down, to a renewables-based system with intermittent energy availability due to the 

energy supply depending on the wind availability. The intermittent nature of offshore wind energy and 

the large scale of the development, combined with an already congested on-shore electricity grid, 

create a complex integration in the energy system (Wiegner et al., 2024). This integration into the 

energy system is the third identified challenge. The literature review by Wiegner et al. (2024) 

emphasizes the need for interdisciplinary processes and the need for a coordinated approach for the 

technical integration of large amounts of offshore wind energy to improve the operational efficiency of 

the energy integration, to enhance economic and environmental performance by sharing 

infrastructure, knowledge human capital and products. 

The governance of the North Sea area, which should address these challenges, is inherently complex. 

The North Sea falls under various policy levels, EU, North Sea, national, and regional, each level 

managed by different institutions and actors, leading to fragmented responsibilities and showing 

institutional fragmentation (Lubell, 2013). This fragmentation poses significant hurdles in coordinating 

efforts and implementing cohesive policies to manage the region effectively. Common pool resource 

(CPR) theory offers valuable insights into navigating this complexity by clarifying the interplay between 

preserving the ecological system and transforming the socio-technical system (Nogueira et al., 2021). 

By understanding the dynamics of resource management within the context of common pool 

resources, policymakers and stakeholders can develop more integrated and sustainable governance 

strategies for the North Sea, addressing both ecological conservation and energy transition goals. 

“The North Sea is a powerhouse of wind energy. Harnessing this power requires us to cooperate across 

countries and borders to build an efficient network.”  (North Sea Wind Power Hub, 2022, p4.). 

A CPR refers to a shared resource available to use by multiple actors but is finite in nature and can be 

depleted or degraded if not appropriately managed (Ostrom, 1990). The ecological and technical 

resources on the North Sea can be seen as CPRs since both are finite and can be depleted. At the same 

time, access to resources cannot be blocked from the countries bordering the North Sea. CPR problems 

can be managed using collective action. Collective action refers to coordinated efforts and collaboration 

among stakeholders to collectively manage and sustainably use shared resources, improving resource 

efficiency and preventing over-exploitation or degradation for the benefit of all stakeholders. A 

collective action approach can prevent the depletion of ecological resources (Ostrom, 1990; Anderies 

et al., 2004; Dietz et al., 2003; and Bodin, 2017). The research on CPRs has long been applied to marine 

resources. There is also a large importance in institutionalizing stakeholder inclusion in offshore wind 

energy development in the MSP process for a nature-positive and people-centered offshore transition 

(Tafon et al., 2023). A collaborative approach might also improve the North Sea energy system’s 

operational efficiency and economic and environmental performance by sharing resources such as 

infrastructure, products, human capital, and knowledge (Wiegner et al., 2024). The potential benefits 

of managing the North Sea energy as a collective action is why this research studies the potential for 

collective action. However, studying the whole North Sea does not fit within the scope of this research, 

which is why this research studies the Dutch stakeholder perspective on the status of collective action. 

For this specific research, the Netherlands is a suitable case to research, with its central location in the 

North Sea area. The Netherlands is a part of the EU, thus falling within the EU legislation and ambitions. 

However, their location next to a non-EU country, The United Kingdom (UK), gives them a specific 

incentive to collaborate outside EU regulations. The Netherlands has many company actors in the 

offshore wind industry and a history of working offshore with their world-renowned dredging 
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companies. Furthermore, large harbors and industries are present, creating installation, production, 

and maintenance capacity, as well as a use for offshore energy. Lastly, they also have a considerable 

interest in offshore renewable energy production. The Netherlands' currently installed offshore wind 

capacity is 4.5GW (Macquart et al., 2023). The Netherlands aims to have 21GW installed by 2030 and 

between 38GW and 72GW installed by 2050 (RVO, 2023a). This capacity is around 26% of the EU's total 

aim for the EU North Sea. The Netherlands aims for 70% of its electricity use to be renewable by 2030. 

OWFs will produce over 50% of this renewable electricity (Ministerie van Economische Zaken en 

Klimaat, 2020). This introduction of large amounts of offshore wind energy leads to significant changes 

in the use of offshore space, as shown in Figure 1. Figure 1 shows the existing offshore wind areas in 

dark green, with enough space for 4.5GW, and the planned areas in bright blue, planned for the 21GW 

in 2030. As shown in Figure 1, the offshore wind farms will be installed further from the shore, requiring 

more expensive energy infrastructure; as the development continues, more areas further off the shore 

will have to be accessed (Bødal et al., 2024).  With this large development upcoming, the governance 

of the offshore area has to adjust to the new situation.  

 

The existing research on CPR exists on both the large, global, scale, the small, community,  scale, and 

everything in between. When looking at energy as a CPR, the most prominent research is on a local or 

community scale, such as Eslamizadeh et al. (2020). The research focuses on the possibility of 

collaboration between large industrial parties in an energy community. Warbroek et al. (2022) focus on 

integrating societal issues in the energy transition through energy communities in rural and city areas 

in the Netherlands. Lestari et al. (2018) investigate energy communities in rural areas as a standalone 

system, assessing to what extend such systems are sustainable. Pavlowsky et al. (2023) assess the 

community impact on the failure of wind energy projects in the southern United States. Mohammadi’s 

(2023) research focuses on the impact of institutional factors on business models surrounding energy 

communities. This research focuses on rural and urban areas in both the global north and the global 

south; however, their focus is limited to local and community scales. The lack of research on an 

Maritime border. 

Installed offshore wind. 

Planned offshore wind area. 

Legend 

Figure 1: Planned Dutch North Sea offshore wind development, Image source: Noordzeeloket (2023) 
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international scale is an important knowledge gap, as governance on an international level is different 

than on a community level, and there is added complexity with different stakeholders. The offshore 

environment also comes with very different social and ecological contexts, where there is less civil 

community involvement and a more considerable impact on the ecosystem, adding a new perspective 

to collective action in energy resources.  

Research on the North Sea area from a community and collective action perspective has been done in 

the fishing industry, such as Steenbergen et al. (2017), focusing on brown shrimp fisheries and looking 

at the different countries’ collaboration on fishing rules and strategies. They show that collective action 

between these countries and cultures is possible.  

Much research has also been conducted on the governance of the North Sea area. From a Dutch 

perspective, the MSP has been researched (Spijkerboer et al., 2020), and specific governance initiatives 

the North Sea accord (Hatenboer et al., 2023) and the Community of Practice (Steins et al., 2021). On 

an international scale, there has been research on implementing specific European law (Kirkfeldt & 

Andersen, 2021). There have been multiple studies on transboundary MSP in the North Sea (Li & Jay, 

2023; Moodie & Sielker, 2021; van Tatenhove, 2017; Jay et al., 2016). The research by Li and Jay (2023) 

combines the collective governance framework and the transboundary marine spatial planning 

framework, concluding that neither suffices for the long-term governance of transboundary 

cooperation. The research by Seltzenmüller et al. 2022 goes into the collaborations between fish and 

wind. Look at future trajectories of human activities in the German North Sea to inform cumulative 

effects assessments and marine spatial planning. None of these research studies take a collective action 

or CPR approach.  

This research seeks to understand the potential for collective action in the governance of the North 

Sea's energy resources. Understanding the potential for collective action is done by examining the 

existing conditions in the North Sea from a Dutch actor perspective, providing context on the current 

mode of governance surrounding the ecological and social context and the technical transition 

happening on the North Sea. The study explores the potential role of collective action in the 

governance of North Sea’s wind farms. The research answers the following research question:   

How do the conditions in the North Sea potentially facilitate collective action for the governance of its 

energy resources from a Dutch perspective? 

The findings can provide valuable insights into the possibility of collective action in the governance of 

the North Sea energy. Furthermore, it might help policymakers in their decision-making if the aim is to 

incorporate a collective action approach. The findings of this research might be helpful for research in 

other large-scale energy communities comparable to the North Sea, for example, the Southeast Asian 

countries (IEA,2023) and the different islands in the Caribbean (The Caribbean Climate-Smart 

Accelerator, 2022). Therefore, the research will look at wind farms in the North Sea as a CPR through a 

collective action lens and explore the conditions for facilitating such governance approaches. This is to 

contribute to the energy transition policies and better implementation of renewable energy sources, 

limit the planet's exploitation, and meet national and international energy transition goals.   

From a scientific perspective, the research will add to the theory of CPR. Specifically, it will add to 

energy as a CPR on a larger international scale, a research field lacking so far. With the lack of research 

in this area, certain findings from the conditions that facilitate or hinder collective action in an 

international energy context might help strengthen the theory.   
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2. Theory 
This theory chapter goes into the main theoretical concepts used in this research, starting with the 
types of goods. After which, the core of the research will be discussed: common pool resources and 
collective action. Lastly, the IAD framework will be introduced. The framework's components are the 
research's building blocks, and every component is discussed.  

2.1 Types of goods  
In order to understand CPRs, there must be a distinction made with what type of good it is; there are 

four different types of goods: common pool resources, public goods, private goods, and club goods. 

The different types of goods differ in whether access to the resource can be blocked off and whether 

the resource can be depleted. 

A CPR is a good where the access to the good cannot be blocked off, and the resource can be depleted. 

As discussed in the introduction, the North Sea energy resources can be seen as a CPR.  

Other types of goods are public goods, where access to the resource cannot be blocked off, like in a 

CPR. However, unlike a CPR, a public good cannot be depleted. There is no rivalry over the resource, 

and this rivalry is present in a CPR (Apesteguia & Maier-Rigaud, 2006). A public good can be owned by 

a central government and managed accordingly.  

A private good, is where certain users can be blocked from accessing the resource. This differs from a 

CPR. Private goods are similar to a CPR, in the way they can be depleted when used (Ostrom, 2010). 

Private goods match a liberal market approach, where the market and money are supposed to manage 

the resource, with an essential feature: private ownership can take over a resource, and all parties 

follow their interests. Private goods rely on supply and demand to balance out the resources (Jahan & 

Mahmud, 2018).  

Lastly, there are club goods, where access to the resources can be blocked off. However, they do not 

deplete when used (Ostrom, 2010).  

2.2 common pool resources and collective action.  
The basis of the theory used is Ostrom's theory on common pool resources and collective action (1990). 

Ostrom (1990) explores the conditions under which groups of actors can collectively organize and 

manage shared resources and achieve a shared vision. The theory poses that the tragedy of the 

commons is avoidable; not all free access to depletable resources will eventually be exhausted and 

unusable. The tragedy of the commons, as explained in the research by Hardin (1968), explains that 

when there is open access to a depletable resource, the individual actors will act in their own self-

interest and not in the interest of the common good, the common good is destined to fail. If actors fail 

to contribute to the collective goal adequately, there is a risk of prioritizing easy tasks over tough 

decisions. This results in minimal progress toward collaborative objectives, with stakeholders primarily 

focused on defending their interests and advocating for personal gain. As a result, efforts may result in 

a mere compilation of desires rather than tangible results, perpetuating unresolved conflicts of interest 

and yielding only symbolic outcomes (Bodin, 2017). Ostrom’s theory gives the boundaries and rules 

under which the tragedy of the commons can be avoided without externally enforced rules, such as a 

government (Ostrom, 1999). This results in 8 rules created by Ostrom (2000):  

1. Clear boundary rules should be in place, including what actor is in the agreement and which is 

not. Create rules on the extraction of the resource.  

2. Create rules on how the cost and benefits will be separated. Consider the local conditions, 

tailor the rules to fit the community, and ensure the costs and benefits are separated fairly. 
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3. Resource users should be able to design their own rules. Everyone impacted by the rules should 

be involved in making them and have the power to amend them.  

4. There must be monitoring in place of the resource, keeping an eye on the resource and user 

behavior. 

5. Graduated sanctions should be getting progressively worse depending on the context and 

seriousness of the rule break. Either an independent body or a rotating position should be able 

to assign these sanctions.  

6. The local problem-solving arena must always be available to resolve issues before they are out 

of hand. 

7. The right to organize the national and international governments should allow for self-

organization.  

8. Multiple layers of nested enterprises due to the scale of the North Sea, there must be multiple 

layers of governance.  

An important thing for the management of common pool resources is that the rules by Ostrom should 

be implemented in a reinforcing manner. The outcomes of the rules should build on each other toward 

the collective goal (Ostrom, 2000).  Dietz et al. (2003) write the effective governance of large socio-

ecological systems. The main difference with Ostrom (2000) is that Dietz et al. (2003) specifically goes 

into the collective action for large socio-ecological systems involving transboundary pollution, tropical 

deforestation, and climate change. Since the North Sea is a large ecological system, the rules by Dietz 

et al. (2003) will contribute to this research. There are two main things less addressed by Ostrom that 

are important for a large socio-ecological system, namely: 

- Dealing with conflict: Conflict is inherent in environmental choices due to the differences in 

power and values. This conflict must be dealt with, focusing on learning and change due to the 

conflict.   

- Be prepared for change; the current understanding might be wrong. Adaptive rules guard 

against low probability and high consequence possibilities for adaptive management.  

 

2.3 IAD framework 
The main frameworks often used to research CPRs are the Institutional analysis and development (IAD) 
framework and the social-ecological systems (SES) framework, both developed by Ostrom and suitable 
for researching CPRs. The IAD framework was first developed to analyze institutional environments, 
highlighting interactions among individuals (McGinnis, 2011). The framework highlights the social-
cultural, institutional, and biophysical situation where all decisions are made (McGinnis, 2010). The 
SES framework is specifically designed to analyze coupled social-ecological situations (Cole et al., 
2019). While the SES framework provides a broader analytical framework to understand social-
ecological systems, the IAD framework provides a more specific lens for analyzing the institutional 
dimensions within those systems (Schlager & Cox, 2018). Due to this focus on the institutional 
dimensions, the IAD framework was chosen to analyze the CPR in this research.   
The IAD framework is an instrumental framework to analyze institutional environments structurally. 
Using a framework can help generate the questions that need to be addressed in the analysis (Ostrom, 
2011). The IAD framework is used to analyze institutional arrangements, identify the universal 
elements present in a theory like collective action, and identify the general relationship among the 
elements (Ostrom, 2011). It is a way to structure the research consisting of basic elements and their 
general connection to one another in an institutional environment.   
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Figure 2: IAD Framework adapted from Ostrom (2005, p.15) 

Figure 2 shows the IAD framework. “The IAD Framework has its origins in a general systems approach 
to policy processes, in which inputs are processed by policymakers into outputs that have outcomes 
that are evaluated, with feedback effects.” (McGinnis, 2011, p.172). The IAD framework is based 
around an action situation, a conceptual unit describing, analyzing, and predicting behavior within an 
institutional arrangement (Ostrom, 2011). The action situation is the “Black box” where the policy 
decisions are being made (McGinnis, 2011). The action situation consists of different actors in different 
roles with differing impacts on the situation. Inputs impact the action situation, and the exogenous 
variables are also called contextual conditions or external variables (Cole et al., 2019). The exogenous 
variables are separated into three distinct categories based on their characteristics:    

• Biophysical conditions are the physical resources, material resources, and capabilities 
available within the system (McGinnis, 2011). In the context of the North Sea, these are 
natural conditions, technical conditions, existing technical energy infrastructures, 
windmills, cables, transmission stations, and the investment capital and capabilities 
available for innovation.   
• Attributes of the community are the social and cultural contexts commonly 
understood by the community (McGinnis, 2011); alternatively, the accepted values and 
behavior, the degree of heterogeneity in preference, the size and diversity in the 
community, and the equality or lack thereof, in the distribution of basic assets (Milchram 
et al., 2019). In the context of the North Sea, there will be a Dutch perspective on these 
various aspects between the local actors and their perspective of the other international 
aspects involved.  
• Rules-in-use: The rules-in-use are all the relevant aspects of the institutional context 
(McGinnis, 2011). The existing structure of formal rules, laws, regulations, and informal 
rules, norms, and shared understandings might impact the deliberations of the actors 
(Cole et al., 2019). either between parties or being put on externally, for example, by the 
government.   

Another part of the framework is the outcomes, which are shaped by both the interaction outputs and 

the exogenous variables' input (McGinnis, 2011). These outcomes can be assessed based on evaluation 

criteria (Ostrom, 2013). The evaluation happens by actors and assesses actions, outcomes, and 

outputs, which may impact all process stages (McGinnis, 2011). The focus of this research will be on 

the exogenous variables, the external factors limiting and shaping the action situation that is going on, 

and how the actors view and interact with these variables.  
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3. Methods  
In the following chapter, the research design will be presented. First, going into the research design 

which will introduce the qualitative approach to answering the research question. Secondly, the data 

sample and sampling strategy will be discussed. The operationalization is the third part of the methods, 

and this will go into the different aspects of the IAD framework and explain how they were addressed 

in the interviews. The data analysis will be discussed, outlining how the interview data was processed 

to get concise results. Lastly, reliability, validity, and ethical considerations are presented.  

3.1 Research Design  
The research design used to answer the research question is an exploratory empirical qualitative 

approach, defined by Queiros (Queirós et al., 2017), focusing on semi-structured interviews with actors 

active in the Netherlands. These interviews will represent the Dutch perspective. Different studies show 

using a qualitative interview approach to study collective action using the IAD framework in an energy 

context (Warbroek et al., 2022; Eslamizadeh et al., 2020; Lestari et al., 2018;). The choice of an 

exploratory empirical qualitative approach is justified by the limited understanding of the institutional 

factors influencing the implementation of a collective action approach in governing North Sea energy 

development. This is the first research applying the collective action theory to an extensive energy 

system, such as the offshore wind development on the North Sea, which influences a social and 

environmental system with high complexity, the ecosystem of the North Sea. The nuanced and complex 

nature of the different parts of the IAD framework makes the qualitative approach appropriate. In this 

context, the IAD framework will structure the information on complex action situations involving many 

actors and the nuances in the different exogenous variables. The semi-structured interviews are 

conducted with Dutch offshore wind energy actors.   

The data is collected through semi-structured interviews. They can provide a framework but also give 

the flexibility to ask more follow-up questions to analyze certain specific issues in an interview (Bryman, 

2012).  The Structure allows for interview comparison, creating a more structured data set. The Semi-

structured interviews allow all the different assets of the IAD framework to be discussed in an interview 

while simultaneously allowing for personal input and further questions for clarification or relevant 

connections. Before the first interview, two test interviews were held to examine the completeness of 

the interview guide.  

3.2 Sampling method  
The sampling method applied was criterion sampling. Participant selection is based on their company's 

position in offshore energy development. The key was that they fit into a core part of offshore 

development.  The four main categories identified by the Netherlands Enterprise Agency (2022) 

include:  

- Government actors: Responsible for the tendering, permitting, and space allocation. 

- Energy services: TSO:  responsible for the offshore grid connection and development 

- Industry responsible for the execution of offshore wind energy projects, including feasibility, 

design and development, construction and engineering, transport and installation, and 

Operations and Maintenance 

- Knowledge and innovation actors: responsible for knowledge development for both industry 

and governmental actors 

In addition to these four categories, a fifth one was added to represent the environmental perspective, 

namely, environmental NGOs.  
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Criterion sampling was applied. The interviewees were selected within the previously mentioned 

categories based on their position within the company. Due to the nature of the research and the large 

amount of context that must be taken into account, the interviews were selected based on their 

knowledge of collaboration. All interviews were held with people participating or involved in 

collaborating with different actors.  Most interviewees were contacted through common connections 

or via Linked In. Some were selected through snowball sampling, where a previously interviewed expert 

recommended another expert for an interview. 

The Actors that were interviewed are shown in Table 2. It is important to note that the order of actors 

in the list does not correspond to the interview numbers mentioned in this research's results section 

(chapter 4). The non corresponding number is to guarantee anonymity for the interviewees.  

In total, 14 interviews were held, lasting an average of 50 minutes each. Most interviews were held 

online via Teams, and two were in person. Most interviews were held in Dutch to create a comfortable 

atmosphere, talking in the native language of both the researcher and interviewee.   

Table 2: List of interviews. 

Category actor Number 
interviews 

Environmental NGO NGO 1 

Government RVO 1 

EZK 1 

TSO TSO 1 

Research  T2 institute 1 

Innovation actors (not 
for profit) 

2 

Consultancy 1 

University 1 

Industry Industry Association 1 

Developers 2 

Installation actors 1 

Port 1  

TOTAL 14 

  
The different levels of involvement in decision making were included; five interviews were held with 

interviewees active in national and international decision making. The international decision-making 

includes the EU, NSEC, and GNSBI. Nine of the interviews were mainly involved in Dutch decision 

making, six interviews involved on a project tender level, and five with direct involvement in national 

policy-making; note that some interviewees are involved in multiple of these categories. All interviews 

were working on the development of offshore energy. Two actors were more indirectly involved, 

coming across its development and the development impacting them. The other 12 were directly 

involved in offshore energy development.  

3.3 Operationalization  
The research is done by having semi-structured interviews. The interviews are structured using an 

interview guide. The interview guide, including the interview questions, is added to Appendix A.  

Starting with the core part of the IAD framework namely the action situation. The interview maps out 

the different aspects of the action situations. The key things that are being measured here are the 

different action situations, the different actors involved in these action situations, and lastly, the 



15 
 

position the actors hold in the action situations. These three aspects are being questioned in the 

interviews.  

The exogenous variables are split into biophysical conditions, attributes of community, and rules in use. 

The Biophysical conditions are split into two main categories: the technical conditions and the natural 

conditions. The questions were deliberately kept broad and open to any input to prevent steering in a 

specific direction.  The technical conditions included the limitations and opportunities to measure the 

most important technological opportunities and limitations. The Natural conditions include the biotic 

and abiotic factors. The attributes of community were researched, separating the national and 

international factors, and the attributes of community were interpreted as the social and cultural 

factors. Lastly, the rules in use were kept at all levels of government, national and international, and 

used to figure out the most influential and important rules perceived by the interviews.  

The outcomes are a view into what has already been achieved by the different actors, including a small 

outlook on future achievements in the near future.  

The evaluation is split into two parts: the goals that would be considered successful for the different 

interviews and the evaluation process, going into the level of evaluation, the actors involved in the 

evaluation process, and the changes to this process.  

Lastly, the view on collective action will be asked to get an overview of the overall sentiment on a 

broader collaboration.  

 

3.4 Data Analysis  
The data analysis method is a thematic analysis. A thematic analysis is a method for identifying and 

encoding patterns (Braun & Clarke, 2006). The conceptual units in the IAD framework were used as a 

basis for the initial themes in the data analysis, this provided an initial structure to the data. These 

initial themes corresponded with the questions in the interview guide. These initial themes were 

analyzed using NVIVO, NVIVO is a data analysis software that helps in the structuring of the data. After 

the initial themes the data was separated into different sub themes/ codes, this was done by splitting 

up the data into different categories, as the patterns emerged from the data. This was an iterative 

process, a constant back and forth and re-structuring into whatever category best fit the data. The 

coding process was based on the process described by Fereday and Muir-Cocharane (2006) and Swain 

(2018), it is an iterative process with a constant back-and-forth between the different data analyzation 

steps. Using the various parts of the IAD framework as the initial themes. The open approach during 

the data analysis allows to stay close to the data.  

3.5 Reliability validity and ethical considerations  
External reliability, as defined by Bryman (2012), concerns the extent to which a study can be 

replicated. This aspect poses a significant challenge in qualitative research, as emphasized by LeCompte 

and Goetz (1982), due to the substantial influence of the social setting on the research process. To 

address this concern, ensuring external reliability involves providing a comprehensive description of 

the analysis and methodologies employed, as provided in this methods section. The utilization of a 

framework and semi-structured interviews enhances replicability, the semi-structured interview guide 

is also provided in the attachments of this research. Internal reliability, on the other hand, refers to 

inter-researcher reliability, in other words whether multiple researchers observe the same 

phenomenon in the data (Bryman, 2012). Given that the research is conducted by a single researcher, 

there is a risk of low internal reliability. However, close communication with the supervisor throughout 

the research process and maintaining transparency in the research methodology mitigate this risk. 
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Additionally, making the research data and transcripts available for further analysis post-research 

enhances internal reliability. 

External validity concerns the generalizability of research findings across different social settings 

(Bryman, 2012). This poses a challenge for qualitative research due to the specificity of the researched 

situation. However, the nature of the framework going into the different exogenous variables that apply 

to the researched settings enables comparisons between social, physical, and governance settings. The 

research results provide insights into specific social and physical phenomena perceived by the 

interviewees, facilitating validation. Internal validity, the degree to which researchers’ observations 

align with theoretical concepts developed in the research (Bryman, 2012), is considered a strength of 

qualitative research (LeCompte and Goetz, 1982), addressing context and research subjects, as well as 

staying close to the data in the results, this enhances internal validity. 

Ethical considerations in the research process involve processing participant data anonymously and 

adhering to data protection regulations. Informed consent forms were signed by all participants, 

outlining their rights and expectations. Participants were allowed to review and amend their interview 

transcripts after transcription. Any information mentioned off the record during interviews was treated 

as such. Transparency regarding research goals and status was maintained throughout, and no 

deception was employed at any stage.  
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4. Results:  
The result chapter presents the findings from the interviews. The results are organized within the 

components of the IAD framework, examining the results for each component. Starting with the 

framework's core, the action situation goes over the different actors and the different action situations. 

After which, the exogenous variables include the biophysical conditions, attributes of community, and 

the rules in use. Followed up by the evaluation and finished up with the outcomes. In addition to the 

components of the IAD framework, the results finish with the perspective on collective action.  

4.1 Action situation  
The action situation is the center of the IAD framework. The action situation goes over the different 

actors first, giving a description of some of the core actors and an overview of all the actors mentioned 

in the interviews. After this, the action situation discusses what decisions are made at what level of 

governance. The action situation will give an overview of the different levels of decision making.  

4.1.1 Actors    
Starting with the actors that were most described in the interviews, including a description of their 

roles on the North Sea. Ending with a complete actor overview.  

- Research (interviews 1, 2, 3, 4, 6, 7, 9, 11, 12, 13, and 14) the role of research is gathering data 

and advising and informing government and business actors. This category includes university 

researchers, research institutes, innovation actors, and consultancies.  

- The Ministry of Infrastructure and Water Management (I &W) (interviews 1, 4, 7, and 12) their 

role is to manage the spatial planning on the Dutch North Sea, including all the laws, rules and 

regulations surrounding what happens on the North Sea.  

- The Ministry of Economic Affairs and Climate Policy (EACP) (interviews 1, 5, 4, 6, 8, and 9), this 

ministry oversees the climate policy and the energy transition policy, putting them in charge of 

offshore energy development, including the electricity grid and other energy infrastructure.  

- Netherlands Enterprise Agency (NEA) (interviews 1, 2, 4, 6, 8, and 9) is the executive body of 

the Ministry of EACP. They manage everything from the tendering and permitting processes to 

subsidies and public information.  

- Tennet (interviews 1, 2, 3, 4, 5, 6, and 14), the transmission system operator (TSO) of the 

Netherlands and a part of Germany, their main task is the managing of the high voltage grids, 

this includes the offshore grid infrastructure and connections to other countries.  The Dutch 

state owns TenneT.  

- The Netherlands Wind Energy Association (NWEA) (interviews 3, 4, 10, and 14) is the industry 

association representing over three hundred companies active in offshore wind. They 

represent the market actors as a collective in discussions and conversations with policymakers 

and researchers.  

- Windfarm developers (interviews 1, 3, 4, 8, and 14). They are generally large investors and 

utility companies investing, owning, developing, and managing offshore wind farms.  

- Environmental NGOs (interviews 1, 3, 4, 6, 10, 11, 13, and 14), environmental NGOs are the 

representatives coming up for the rights of nature and animals. Giving the environment a voice 

in policy consultations or collaborations with industry actors.   

Throughout the interviews, a total of 37 actors were mentioned, all with different roles when it comes 

to the North Sea energy system. Their designated roles are briefly explained in Appendix B. Figure 3 

shows the total number of actors mentioned in the interviews. The dot size corresponds with the 

number of interviews that mentioned them concerning their involvement in decision making. The 

figure is split into different actor categories:  
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- Research actors: the primary function of research actors is knowledge development and 

management.  

- Government actors: these are the different Dutch ministries and responsible government 

agencies. 

- Industry actors: this category contains commercial actors active in offshore wind/ energy 

development. 

- NGO’s containing the environmental NGO’s. 

- State-owned cooperations: responsible for the energy grid developments and investment in 

the energy business.  

- International governments, the international government actors form other North Sea 

counties, the EU represents the European union as a governmental body, and the EU North Sea 

countries represent the individual member states, Norway, and the UK. 

- Other: these actors are not directly involved in electricity development but are involved in the 

North Sea or dependent on the energy business. 

 

Figure 3: Actor overview. 
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4.1.2 Action situation  
The action situation goes into the different levels of decision making, leading to the realization of the 

Dutch offshore wind energy system. This chapter will cover the various decision-making bodies that 

emerged from the interview data at each level. 

Figure 4 explains the action situation with the different primary levels of decision making leading to 

the Dutch offshore energy system. The offshore energy system, depicted in green, operates within the 

intersection of two broader systems. Firstly, its physical presence lies within the offshore system, thus 

falling under marine spatial planning (MSP), represented by blue. Secondly, it plays a role in the 

transition of the energy system, marked by yellow. MSP and the energy system are responsible for 

making decisions and establishing rules and boundaries for the offshore energy system. Although they 

overlap, MSP specifically focuses on spatial use and regulations. It determines which actors can use 

specific areas, what activities are permitted, and what impact is permitted on the North Sea 

environment. The Ministry I&W is the primary authority in the Netherlands to make these decisions. 

Due to the diverse range of activities in the North Sea, MSP tends to be sector-based instead of 

overarching themes. “At the moment, one of the biggest problems of the North Sea is that if you look 

at the spatial planning, it is all per sector” (interview 12). The energy boundaries focus on offshore 

energy development, integration into the electricity grid, and achieving larger energy transition goals. 

The Ministry of EACP is the key decision-maker in the Netherlands. 

Decision making occurs at three levels: European Union (EU), involving all EU countries; North Sea, 

involving all countries bordering the North Sea; and national, involving Dutch decision-makers and 

stakeholders. There are also specific rules per wind farm which are tender based. 

 

Figure 4: Different action situations. 

The EU decision-making level was mentioned in 6 interviews (1, 5, 6, 8, 11, and 14). The EU aims at a 

collaborative approach on both MSP and energy, providing the guidelines for common planning. 

Regarding comments on EU decision-making, Interview 5 notes that non-EU countries within the North 

Sea, such as Norway and the UK, are underrepresented in the decision-making process. Three 

interviews specifically mentioned the offshore network development plan (Interviews 1, 5, and 6). The 
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offshore network development plan includes the required interconnections and the development of 

the offshore grid. The plan lays out where the interconnections need to be, how they will look, what 

cost would be associated with that (interview 5), and how the costs and benefits will be distributed 

(interview 1).  

The North Sea level of decision making was mentioned in 10 interviews (interview 1, 3, 4, 5, 8, 10, 11, 

12, and 13) referring to the decision making on North Sea basin level. There are two different significant 

platforms on the North Sea. The platform related to the MSP decision making is the Greater North Sea 

Basin Initiative (GNSBI) (interviews 3, 12, and 13). GNSBI is a relatively new decision-making platform, 

with a declaration signed in November 2023. All countries bordering the North Sea are involved in the 

GNSBI. This includes the non-EU countries of Norway and the UK.  The signed declaration states a 

common vision will be created, and there will be collaboration in MSP, as well as GNSBI being a 

communication and knowledge-sharing platform (Greater North Sea Basin Initiative, 2023). The 

common vision will be on different overarching themes: nature conservation, long-term perspective 

fisheries, multi-use and co-use, cumulative effects, governance, and knowledge sharing. The GNSBI is 

working on overarching themes, moving away from sector-bound decision making and fragmentation. 

Representing the Netherlands is the Ministry of I and W and researchers. Researchers advise on 

knowledge exchange and provide a scientific basis for the conversations (interview 12). The second 

collaboration platform addresses the energy transition in the North Sea; this is handled by the North 

Seas Energy Cooperation (NSEC) (interviews 1, 4, and 5). NSEC is a collaboration between the EU North 

Sea countries (including Luxembourg) and Norway; due to Brexit, the UK is no longer a core member 

(European Commission, n.d.). The collaboration focuses on developing cross-border offshore wind and 

grid projects with the potential to reduce cost and space. Their agreed offshore ambitions will be 

delivered through eleven actions. They are separated into three categories: an integrated energy 

system in 2050, sustainable supply chain and financing in Europe, and the North Sea transitions: energy 

and nature (North Seas Energy Cooperation, 2023). The interview 11 stated they would like to be more 

involved in North Sea level decision making, and interview 4 stated they would like more involvement 

in NSEC. NSEC states they aim at a high standard of public engagement by clear stakeholder and citizen 

communication at an early stage in project development. NSEC, as well as GNSBI, recognize the 

importance of collaboration between NSEC and GNSBI for cooperation across sectors (North Seas 

Energy Cooperation, 2023) and establishing deeper collaboration between ministers and authorities 

(Greater North Sea Basin Initiative, 2023) 

On a national level, The Ministry of I & W is leading the MSP. The decisions made concerning national 

MSP governance are described in the North Sea program (Programma Noordzee) (interviews 2, 3, 4, 

and 10). The North Sea program describes how a good environmental status will be achieved. One of 

the main policy frameworks forming the basis of the North Sea Program is the North Sea Accord 

(Noordzeeakkoord) (interviews 3, 10, 11, 12, and 13); the North Sea Accord is a consultative body 

consisting of different North Sea stakeholders, such as environmental NGO’s, oil and gas companies, 

the trade association of the offshore wind, shipping actors, fishers, and government actors. The 

interview actors confirmed the good representation of actors in the North Sea accord (Interviews 10 

and 12). The North Sea accord includes agreements on implementing three different transitions 

happening on the Dutch North Sea: energy, nature, and food, as well as the connections between them 

(Noordzeeoverleg, n.d.). The North Sea Accord has different working groups working on the different 

levels of agreement.  

The Ministry of EACP manages the energy decisions in the Netherlands. The Offshore Wind Energy 

Roadmap (routekaart windenergie op zee) (interviews 2, 4, 8, and 14) shows the appointed location of 

the offshore wind areas on the North Sea; the roadmap looks around ten years ahead (RVO, 2023b). 
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The North Sea Energy Infrastructure Plan (Energie Infrastructuur Programma Noordzee) (interviews 2, 

3, 10, and 14) looks at the further development of offshore wind projects after 2030, looking at what 

infrastructure and connections are required for the increasing amounts of offshore wind energy (RVO, 

2023a). The inclusion of actors is limited, with comments such as a too-late involvement of offshore 

wind developers (interview 14), the government deciding on when they want market input, which is 

late in the process (interview 10), and no inclusion of environmental NGOs (interview 3). There is a 

platform started for multi-use within wind farms, the Community of Practice (CoP) (interviews 2, 10, 

11, and 13). It is a discussion arena and connection point for all economic activities within wind farms. 

The interviews for this research were more distantly involved in this. There was a critical point on co-

use with the main message that energy generation should remain the focus of the offshore wind farm, 

and to much focus on multi-use might cloud that message; clarity is also essential (interview 2).  

Tendering and permitting (interviews 3, 4, 6, 8, 10, and 14) is the last category. The tendering process 

starts with a market consultation on what the market expects and needs for their next tender 

(interviews 10 and 14). After publication, the tender is open for comments from parties like 

environmental NGOs (interview 3). One of the main things about the tendering process is the inclusion 

of qualitative criteria, criteria that can set a tender bid apart from the other tenders, so that price is 

not the only winning factor in a tender, but there is more attention on qualitative criteria (interview 10 

and 14). The importance of the qualitative criteria not only sets different actors apart but also sets the 

different projects apart, one focusing more on system integration and another focusing more on 

ecology. It also sets countries apart; the UK focuses more on involvement in local economies, and the 

tender bids follow the government's priorities (interview 14). These qualitative criteria are connected 

to the innovation potential of a project. This increase in innovation potential makes it more attractive 

to developers (interview 10). The main comment on the permitting process is the time it takes 

(interviews 3, 6, and 11) and the complexity of adding permit changes. These permit changes occur 

when multi-use projects are implemented in an offshore wind farm (interview 11).  

4.2 Exogenous variables 
The exogenous variables consist of three categories. First, the biophysical conditions are split into 

natural conditions and technical conditions. The second part addresses the attributes of the community 

going into the national and international societal context. Lastly, the rules in use, creating an overview 

of the most important.  

4.2.1 Biophysical Conditions 
The biophysical environment consists of two main categories: the natural environment and the 

technical environment. The first refers to both the biotic, the living environment, including animals, 

mammals, birds, fish, and algae, and abiotic aspects, all non-living aspects, such as wind, water, and 

soil. The technical environment addresses the technical context of the development of offshore wind 

farms in the North Sea. Lastly, the biophysical conditions are put in their corresponding impact layers, 

showing in what layer of governance most of the impact of these conditions can be found. 

4.2.1.1 Natural conditions 

If one underlying thing shapes the natural conditions, it is the lack of knowledge of the overall effects. 

The lack of knowledge of the biotic and abiotic aspects of the natural environment comes up in 

different interviews. The overall lack of knowledge on the effect the offshore wind installation has on 

the ecosystem (interviews 1, 4, 6, 10, 13, and 14), “there is a lot of contrasting data on biotic life within 

offshore wind farms it is still unknown if the results are net positive or negative” (interview 3), “One 

thing is sure the ecosystem will change, some ecologist see every change as a bad thing” (interview 11).  
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The effect of hard surfaces on the bottom of the North Sea affects the life on the bottom of the sea or 

the benthic habitat. This includes mollusks, plants, soil life, and consequently, the life higher up in the 

food chain.  The impact of offshore wind farms on this benthic habitat was mentioned in interviews 

1,3,4,7,10, 11, and 13. Most of these saw mainly a positive effect (interviews 1, 3, 4, 10, and 13), saying 

these extra reefs motivate soil life and are good places to adhere to and hide under. As well as interview 

4 saying: “The North Sea used to have many more reefs until the fishing industry ruined them, offshore 

wind is bringing this seabed texture back.” There is also a more critical note saying the extra hard 

surfaces might be suitable for exotic, non-native species because of the introduction of hard surfaces 

where there are not supposed to be any (interviews 7, 11, and 13).  

The second impact offshore wind farms have is changing the wind patterns due to the rotating blades, 

called wake effects (interviews 2, 3, 5, 6, 7, 8, 10, 12, and 13). This change in wind patterns does not 

just impact the ecosystem. There is also an impact from one windmill on another; this impact within 

wind farms is well understood. However, one windfarm on another windfarm is less understood, and 

the larger effect of the cumulative windfarms on other windfarms further down the wind in the North 

Sea is also under-studied (interview 6). This makes It a cross-boundary issue, “when there is a common 

Southwest wind, well, then. Perhaps England is a bit ahead of us, but we are certainly in the way of the 

Danes and the Germans in that respect. So yes. And certainly, an international impact.” (interview 6). 

These macro wind effects can also impact revenues significantly (interview 10).  

The rotating blades also impact birds and bats, migratory birds mentioned specifically (interviews 1, 4, 

6, 9, 10, 13, and 14). Again, the main thing is the lack of knowledge about how many birds are killed in 

OWF collisions, what species it is (interview 4), and how much effect the windmill height has. “The 

turbines become larger and higher and thus simply end up in areas where more birds migrate.” 

(interview 13). Moreover, the cumulative effect is also unknown; if there is one, wind farm birds can fly 

around OWFs, but if the whole sea is full, what impact would that have, “Let's make sure that it doesn't 

become one big wall of meat grinders for birds, so to speak.” (interview 6). The Netherlands has 

implemented a start stop system for the moments there is a bird migration crossing a windfarm, the 

windmills can be turned off for that period of time (interviews 4, 13, and 14). To keep the downtime to 

a minimum models should be more accurate in predicting these migrations (interview 14).  Since birds 

do not keep to country boundaries it is a cross boundary issue (interviews 4, 5, and 14).  

The impact of the number of structures built in the North Sea, on the sea current and water movements 

is a concern (interviews 2, 3, 10, 12, and 13). “Water movement is one of our biggest concerns. Every 

windmill has a tiny effect on this water movement, however, collectively it might create large wake 

effects and changes in the water system. The North Sea is largely stratified, the ecosystem is also 

adjusted to that.... The system has been functioning this way for over 8000 years. By placing windfarms, 

it could cause the sea to no longer be stratified, changing the whole system. This has an effect on algae 

growth, changing the availability and time of growth, affecting the food availability for fish, 

consequently affecting the food availability for seals and birds. Nowhere in the world will there be a sea 

as densely filled with infrastructure as the North Sea. It is essential we understand the abiotic effects 

and the effects on primary production.” (interview 12). With densely packed wind farm development 

not just happening in the Netherlands but also in the rest of the North Sea, this is a cross-boundary 

issue. 

The installation impact that the piling of the monopile has on sea mammals is another biotic effect 

wind farms have on their environment, as mentioned in interviews 4, 10, 14, and 13. However, there 

has already been much improvement in this area, and there are other ways of funding a windmill. 

However, these are more expensive.  
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The last impact is a positive one. The lack of fishing and other activities inside wind farms creates an 

animal rest area (interviews 3, 6, and 11). “The lack of fishing in wind farm areas seems to have a 

positive effect on fish and seal populations within the wind farms. However, more research should be 

done.” (interview 3).  

4.2.1.2 Technical conditions 

This subchapter contains the technical opportunities and conditions. The innovations and 

opportunities only mentioned by one actor are excluded from this analysis.  

Connecting to the natural conditions, there is the technology for data collection for environmental 

monitoring (interviews 2, 5, 11, 12, and 14). This was one of the technological innovation areas 

mentioned, to create a better understanding of what is happening offshore, both with biotic effects as 

abiotic effects. “For example, there would be measuring buoys at fixed locations over the entire depth 

and that they would also collect the data we need at high frequency, for example about water 

movement, to gain a better overview of the North Sea as a whole system.” (interview 12). Another 

environmental issue occurs with the installation of the foundations due to this impact there is a lot of 

innovation going on in the field of monopile installation to minimize the effects on the marine mammals 

(interviews 3, 4, 11, and 13). ‘ 

One of the ways the use of monopile foundations is completely bypassed is by utilizing floating 

foundations (interviews 1, 7, 13, and 14). Floating provides the opportunity to install offshore wind in 

deeper waters, mainly beneficial for different waters and in the North Sea parts of the coast of Scotland 

and Norway (interviews 1, 7, and 14). The possibility of moving wind farms due to using a floating 

foundation was also mentioned, however with doubts to the actual benefits (interview 7).  

One of the main challenges of offshore wind is the intermittency of the supply, at the moment there is 

no wind there is no energy, and at the time there is a lot of wind there might be a surplus of energy. 

The innovations surrounding a better integration in the electricity grid are thus one of the main 

categories mentioned in the interviews (interviews 1, 2, 4, 5, 6, 7, 9, 10, 11, and 14). Most of these 

innovations had to do with the supply and storage side of the energy however one interview mentioned 

the need for industry to electrify and better follow the production patterns of offshore wind (interview 

4). A way of transforming the energy is by turning it into hydrogen (interviews 2, 4, 6, 7, 9, 10, and 14). 

Interviews 7 and 6 were critical on the technology due to the large conversion losses, when going form 

electricity to hydrogen. Hydrogen is an expensive product, and it is required as a feedstock for the 

industry, this makes It a good business decision to invest in (interviews 2, 4, 9, and 10) “It might be a 

good business opportunity to produce hydrogen at the time the energy costs are really low. To increase 

the value of the produced electricity. In the future projects will not be built anymore without the option 

for electrolysis to stabilize revenues, since you will no longer be able to build a profitable project.” 

(interview 10). However, the technology for large scale offshore hydrogen production does not yet exist 

and building it offshore comes with large challenges (interviews 2 and 10) this is why interview 10 

proposes starting on land gaining experience with the technology before placing it offshore. Cable 

saving is one of the benefits of offshore hydrogen, since hydrogen can be transported on to land via 

gas pipes and does not require electricity cables all the way to the on shore (interviews 2 and 4).  

By connecting different windfarms and being able to exchange energy without going back to the 

mainland, it adds to the security of supply in northwestern Europe. This is done by creating energy 

hubs or creating a meshed offshore grid (interviews 1, 2, and 5). “It minimizes material use and 

environmental impact by using less cables and requiring fewer landing points” (Interview 1) “without 

this the system would be overly expensive” (interview 2).  
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A part of this system integration is by smart cable use (interviews 2, 11, and 14). “Currently the cables 

are only used 40 percent of the time, increasing this will also help keeping the rising material costs in 

check” (interview 11). A way to increase this cable use could be by installing offshore solar in the area 

of the wind farm, this would increase cable use due to its complementary production profile (interviews 

2, 5, 11, and 14). However, one of the interviews had doubts when it comes to the added value of 

offshore solar, since it would increase the total installed energy capacity and increase the times the 

offshore wind would have to be turned off due to the maximum cable capacity (interview 10). Another 

technology that was named that could increase cable use is wave energy (interviews 2 and 11).  

Another way to improve grid integration is by using battery systems (interviews 4, 11, and 14), 11 and 

14 seeing it as a potential tool. However, it is not all positive when it comes to battery technology: 

“Batteries take up a lot of space and provide only a little storage capacity” (interview 4)  

Standardization of the technology was mentioned for three main reasons, first of all by having standard 

lower wind mills there will be less bird collisions (interview 3), second of all standardization will lower 

the costs, by giving manufacturers security and allowing them to build less one off custom projects, 

have a lower stock of backup products, and allow for process innovation to make the cost go down 

further (interview 9). Standardization will also allow the cost to go down due to more clarity in the 

industry (interview 14). Lastly standardization can also pe perceived from another angle, namely the 

communication angle between the different technologies. The infrastructure of different windfarms 

and connection points needs to be able to communicate to each other if the offshore grid infrastructure 

will be integrated into a large offshore grid (interview 6).  

Labor saving innovations, due to the lack of workforce certain tasks can be automated or taken over by 

robots (interviews 4 and 9). lastly there is material innovation (interviews 1 and 4), material innovation 

can increase the circularity of the offshore wind farm (Interview 4) and decrease the risk related to the 

dependence on chines materials such as rare earth metals used in the magnets (interview 1).  
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4.2.1.3 level of impact 

Figure 5 shows the different impact levels of the natural and technological conditions. The purple dots 

show the natural conditions, and the orange dots correspond to the technical conditions. The natural 

conditions all impact the ecosystem level. Since these are ecosystem-level effects, birds, fish, and algae 

do not keep to the boundaries of a wind farm or a country. Except for the installation impact on sea 

mammals, this was not added to the ecosystem at the North Sea level due to the temporary scale of 

the impact. The technical innovations related to system integration are listed on the border of the North 

Sea and EU levels. This positioning was chosen due to the ambitions of creating an integrated offshore 

grid, making it a North Sea-level integration. However, this must also be implemented into the larger 

EU interconnected grid.  

 

 

Figure 5: Impact levels of biophysical conditions. 

 

4.2.2 Attributes of the Community 
The first part of the attributes will be Dutch attributes or cultural phenomena seen in the Netherlands. 

The second part will be more of the European attributes. There might be some overlap in the attributes, 

for instance the cultural value of fishers, this is not a purely Dutch attribute since other countries might 

also struggle with this. The separation was just made to create some structure in the different 

phenomena.  

4.2.2.1 National social context 

the main thing mentioned by the most interviews is the changing role of fishers on the Dutch North 

Sea, the interviews mentioned the social impact offshore wind has on the fishers (interviews 1, 3, 7, 9, 

12, and 13). The development of offshore wind limits their fishing area, at the same time there were 

comments of them not feeling heard and pushed down (Interviews 7 and 12). There were comments 
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on their larger social value, mentioning their cultural heritage and culture (interviews 3, 4, 5, and 12) 

and what the loss of this cultural heritage will do to these fishing communities. As well as “Family 

businesses and the whole value chain of the fish industry is impacted. Many fishing communities and 

villages will be disrupted that are already vulnerable.” (interview 12). There was skepticism on the idea 

of retraining the fishers to work in the offshore wind (interviews 7, 9, and 12) “Retraining of fishers 

does not seem to work, other job opportunities in offshore seem to be limited” (Interview 7).  Another 

view of the fishers is their stubborn nature and set in their ways (interviews 3 and 13), “They themselves 

see it as a historic right, since they have been doing it a certain way for years.” (interview 3).  

The consensus-based decision making engrained in Dutch governance is the so called ‘polder model’ 

(interviews 4, 5, 6, 11, and 14), involving market actors and other representatives such as NGO’s. This 

consensus-based process is a political process to get all actors on one line with something they can live 

with. "There is no other country that I know of where there is such a consensus culture and that 

consensus culture, whatever is agreed, is also used and becomes leading in the roll-out of your policy 

and all kinds of programs and initiatives." (interview 7). This process is applied in the North Sea accord 

(interviews 4, 1, and 14). The Netherlands is used to including businesses in a transparent dialogue 

(interviews 11 and 5). This inclusion of business and other actors in decision making is seen as a typical 

Dutch thing, with an emphasis the difference in inclusion of actors between the different countries 

(interviews 4, 5, 6, 11, and 14). One of the interviews praised the inclusion of all different actors by the 

government “Interaction between government, market, NGOs and research is good. Actors are involved 

from an early stage asking the right questions and doing research, coming to the best possible 

decisions, this is a part of the success of the North Sea development.” (interview 4). However, when it 

comes to representation in the decision-making process in the Netherlands, interviews 12 and 14 

mentioned the power and dominance of the offshore wind market. Interview 11 mentioned the lack 

of inclusion of Defense, education and oil and gas at the Dutch decision-making tables.  

The societal acceptance was mentioned as a positive (interviews 5, 7, and 8). With the view pollution 

offshore not being seen as a problem (interviews 1 and 7), only the landing points getting some 

negative societal response (interview 5). The value of locally produced energy was also mentioned in 3 

interviews (interviews 1, 3, and 5). The Netherlands has a history of working on water, and according 

to interviews 2 and 4 there is a certain pride in the Dutch offshore industry.  

The view of protecting the offshore wind market to rising costs was brought up by 5 different interviews 

(interviews 1, 5, 7, 8, and 14), with their view being the government should provide the market with 

some protection to the rising costs, so that the government is able to reach their goals. One of the 

actors (interview 14) mentioned the use of a two-sided contract for difference, meaning there are 

agreements on profits and losses, protecting both parties from excessive gains and losses. in the 

contract between the government and the developer. When it comes to the economic aspect there 

were two interviews mentioning the free market and liberal market governance as a strong Dutch value 

(interviews 6 and 8). Lastly there was a mention of the Netherlands being a trading culture and used 

to doing business abroad (interviews 2, 4, 8, and 11).  

4.2.2.2 International Social Context 

In the European context, one of the main points is the value of a European supply chain over the 

Chinese competition (interviews 1, 4, 9, and 14). When it comes to international dependence on other 

countries, two interviews specifically mentioned the geopolitical aspect (interviews 3 and 5).  

Interview 12 mentioned: “You notice a split between countries that are a part of the EU and those that 

are not”. This was a more general statement referring to a country like Norway on the North Sea. The 
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other interviews mentioning a difference in treatment mentioned Brexit as a specific issue, making the 

collaboration more difficult (interviews 1, 5, 8, and 11).  

Another sentiment was the giving up of national goals for a collective good, the countries in the EU 

want to do with their land what they want to do and not too much interference of the EU in their land 

use (interview 5). This sentiment is also perceived by interview 14.  Interview 7 adds that thinking of 

the greater good might be getting more difficult due to the rise of populist movements throughout 

politics in Northwestern Europe, often paired with climate skepticism and anti-EU sentiment.  

4.2.3 Rules -in-use  
The rules are separated into two different parts: the MSP part and the Energy part. The MSP part goes 

into the different rules and regulations mentioned regarding the use of space and what is done within 

that offshore space. The energy rules go into the different infrastructure and ground rules laying out 

the different renewable energy ambitions.  

Starting with the MSP Rules, the rules for the entire EU mentioned in the interviews are the EU Marine 

Strategy Framework Directive (MSFD) (interviews 1 and 12). This directive aims to protect the European 

Seas and the marine environment and, where necessary, restore it. The MSFD requires nations to write 

a marine strategy and collaborate, where necessary, with other EU countries in their marine region 

(Noordzeeloket, n.d.). One of the comments on their qualification system is that there is too much 

emphasis on the iconic higher species and not enough on the species lower in the food chain (interview 

12). The EU Maritime Spatial Planning Directive (interviews 1 and 12) sets a common framework that 

should be applied within the EU. On the Dutch national level, the Program North Sea, with the 

underlying North Sea accord, gives the guidelines for what is and is not allowed in the offshore area 

and how the space is allocated between the different actors. An impartial chair chairs the North Sea 

Accord, a consensus-based process where all actors should agree.  

The Energy rules, starting with the core rule on which the renewable energy targets are based, the EU 

Green deal (interviews 2, 5, and 8), means that if renewable energy targets are not reached, there are 

consequences for a country. This is a way of keeping countries accountable for their renewable energy 

development. The following EU regulation is the TEN-E regulation (Interviews 1 and 5). This regulation 

links the different energy infrastructures throughout Europe, including the North Sea offshore grid, and 

is a basis for offshore grid development in the Netherlands. However, the TEN-E regulation is the only 

regulation on international grid development. Every other collaboration is entirely voluntary 

(interviews 1, 5, and 7), such as the North Sea level decision making, NSEC, and GNSBI, "The TEN-E 

regulation does not go further than the requirement to sit at the table and talk" (Interview 1)  there are 

no consequences when countries refuse to participate. “EU only motivates member states to 

collaborate by facilitation and regulation. Member states themselves have to come to agreements, and 

this leads to opportunist behavior, avoiding the difficult problems, this does not lead to sustainable 

management of the oceans system” (interview 7). However, according to interview 1, it is still too early 

to see the consequences: "We still need to see if the recent changes work or not? Yeah so it's good, you 

know, to consider the policy cycle, right? So, implement, evaluate the current status, design new policy, 

implement, reassess, and start all over again." (interview 1).   The primary national law on offshore 

energy development is the law on offshore wind energy (interviews 1, 2, 4, 5, 6, 8, 11, 13, and 14). The 

law includes guidelines on location designation, rules during construction and operation, and 

connection to the electricity grid (RVO, 2023a), it also describes the permitting and tendering process 

(interview 4). The main comments on the permitting process (interviews 2, 3, 6, 9, 11, and 13) was that 

there should be an aim of getting shorter permitting times (interviews 2, 3, and 11). There is a high 

complexity regarding the permitting process (interviews 6, 9, and 13). There were specific mentions 

(interviews 2 and 14) of the roadmaps developed or being developed for 2030, 2040, and 2050. 
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Roadmaps like these give the industry a clear picture of what projects will have to be realized by what 

time. The energy infrastructure plan for the North Sea (interviews 2, 4, and 14) is the long-term 

planning of all offshore energy infrastructure (RVO, 2023b). This long time span makes it a very guiding 

document for market actors to anticipate upcoming opportunities far into the future. 

Figure 6 shows an overview of the mentioned rules and regulations, separated into the levels they 

impact. The dot size corresponds to the number of interviews mentioning it as an important regulation.  

 

 

Figure 6: Rules named in interviews. 

 

4.3 Evaluative criteria  
The Evaluative criteria describes the goals of the different interviews, after which the different aspects 

of the evaluation process are described.  

4.3.1 goals 
Regarding the goals described by the different actors, they align on various parts: The first one is 

contributing to the energy transition (interviews 2, 3, 4, 5, 6, 8, 10, 11, 13, and 14). These 10 

interviewees mentioned in their goals contributing to the energy transition, by contributing to 

offshore wind.  Second one is goals containing an ecological priority (interviews 3, 4, 8, 9, 10, and 14). 

This is either by standing up directly for the environment (interviews 3, 4, 9, and 10) or by lessening 

their company’s environmental impact (interviews 8 and 14). The third goal is knowledge development 

explicitly said in their goals by interviews 1, 7, and 12. Goals in contributing towards an integrated 

system (interviews 9, 12, and 13). The last goals include safety (interviews 6 and 9), keeping the costs 

down for energy consumers and government (interviews 6 and 9).  
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4.3.2 Evaluation process 
The evaluation process analyses the scale of evaluation and the evaluation process.  

When looking at the evaluation scale, nine interviews (interviews 1, 2, 3, 5, 9, 11, 12, 13, and 14) 

mention evaluating on a project basis. Interviews 1, 3, and 13 mention evaluation based on their sector. 

Interviews 2 and 14 have mentioned a yearly cycle of evaluation. One thing that is lacking is the overall 

evaluation, “It is not our role to monitor more widely the progress of offshore wind and transmission 

development. It is the role of the policymakers of the TSOs of the environmental NGOs and whatnot.” 

(interview 1).  The system level of evaluation is not done or not sufficiently done according to the 

interviews; however, they do think it is going to increase in the future (interviews 3, 5, and 6). One of 

the reasons for it not happening now is that the development is not there yet, stating the large scaleup 

of offshore wind is still happening over the coming years and has not already happened (interviews 5 

and 6). A second thing said about a system-level evaluation was the lack of time and speed of transition 

(interviews 3 and 5) performing heart operations on the highway because we had to double our targets 

while we were still at the beginning of achieving those targets.” (interview 5).  

The parties involved in the evaluation process also differ for different interviewees. An internal 

evaluation was mentioned by five interviews (interviews 1, 5, 6, 11, and 14) an evaluation including the 

clients was mentioned by six interviews (interviews 2, 3, 5, 11, 12, and 14). An evaluation including an 

external party was mentioned by three interviews (interviews 5, 6, and 12) and lastly there is the 

mention of making it public knowledge (interviews 2, and 12). One of the actors simply mentioned a 

lack of evaluation, saying it was not done enough (interview 8).  

4.4 Outcomes  
The outcomes named by the actors can be split into five categories: rules and regulation, knowledge 

development, collaboration, environment, and building.  

The category of rules and regulation includes all changes that were made or upheld to rules and 

regulations, partially due to the effort of the actors interviewed. The rules include all government 

sanctions such as subsidies (interviews 10 and 4). The rules that were referred to are over different 

levels of government mainly referring to the national level of decision making (interviews 3, 4, 6, 10, 

11, and 13), however also on the North Sea basin level referring to the NSEC collaboration (interviews 

5 and 8), and the European level (interview 1). In total the outcomes mentioned their contribution to 

the rules in 9 different interviews.  

Knowledge development was another category frequently mentioned when asked about the outcomes 

(interviews 1, 3, 7, 9, 11, 12, and 13). Interviews 3, 7, and 13 mentioned knowledge development 

regarding the ecological system. Regarding technical innovations, interviews 11 and 9 see their addition 

to the knowledge development as an outcome.  

Collaboration is the category where they mention contributing to relationships between different 

actors (interviews 1, 3, 11, 12, and 13). This can be done through actors simply being involved in 

collaborations (interviews 3 and 11) or by actors helping to set up new collaborations (interviews 1 and 

12).  

Four interviews mentioned environmental achievements (interviews 3, 4, 8, 9, and 13). Interviews 3, 4, 

9, and 13 all mentioned the larger environmental goals for the North Sea, such as: “thus protecting the 

ecosystem if a project is related to that” (interview 9) and “giving a voice to nature” (interview 3). 

Interview 8 mentioned their corporate role in the environment by being willing to phase out the fossil 

fuel business.  
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The last-mentioned category is that of building achievements on the North Sea (interviews 6, 8, 9, and 

13). This concerns their contribution to the total installed capacity of 4.5 GW (interview 6). Their role 

in the finishing of different projects (interviews 8, 9, and 13)  

4.5 Collective action 
The last part of the results chapter is about collective action, analyzing the answers to what the 

interviewees think about collective action on the North Sea.  

When asking the interviewees what their thoughts were on more collaboration and the creation of 

common goals and objectives, all respondents were optimistic about the idea of more collaboration on 

a national and international scale (Interviews 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, and 14).  When 

talking about an increase in collaboration and collective action, seven interviews used strong language: 

the words Essential (interviews 5 and 8), Necessary (interviews 4 and 14), inevitable (interview 11), It 

has to be done together (interview 13), and required and Crucial (interview 7) were mentioned 

concerning collective action. Two interviews were for extra collaboration, but they were more hesitant: 

“I believe in collaboration, at least by communicating plans to the surrounding countries, and exploring 

how different ideas can reinforce each other that would be a good thing” (interview 9), “might be better 

off” Referring to implementing a collective approach (interview 8).  

Four actors emphasized that there has already been improvement and action regarding a collective 

North Sea approach. With interconnections (interview 1), The cooperation between stakeholders in 

NSEC (interviews 1, 5, 12, and 14), the better collaboration on an international scale surrounding MSP 

(interviews 1 and 12), this MSP collaboration through GNSBI (interview 12).  

According to interviews 5, 6, and 7, the primary obstacle to collective action lies in the tension between 

national objectives and the broader interests of the North Sea region. By prioritizing their own national 

goals, countries are failing to advance the overarching goals of the North Sea effectively. Interview 7 

puts it as “Giving up some sovereignty.”  
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5. discussion 
This research answers the research question: “how do the conditions in the North Sea potentially 

facilitate collective action for the governance of its energy resources from a Dutch perspective?” To 

figure out what the current mode of governance is and what aspects potentially lend themselves to 

collective action. The North Sea can be seen as a common pool resource, where it can be depleted, and 

access to it cannot be denied since bordering countries can manage their own offshore territories.  The 

North Sea is an SES with a technical component. The resources identified are ecological, energy, and 

social resources.  Collective action is a mode of governance that can create a more efficient way of 

governing resources and prevent depletion, involving all affected stakeholders. This is done by creating 

a common goal and collectively contributing to this goal. To answer the research question, the research 

included interviews with actors active on the Dutch North Sea involved in energy development.  

5.1 IAD framework  
This research used the IAD framework to research the status of governance. Figure 7 summarizes The 

research results.  

 

Figure 7: IAD framework of Dutch North Sea energy. 

The different parts of Figure 7 are explained, starting with the action situation. The research shows 

many different action situations on different levels of governance. The MSP and energy decisions are 

made on the EU, North Sea, and National levels, with additional decisions being made per OWF. All the 

decisions cumulate into the total governance of the Dutch offshore renewable energy system. These 

decisions are made between many different actors, creating high complexity.  

The exogenous variables shape the environment in which the action situations occur. The first part is 

on the biophysical conditions, starting with the natural conditions. The different activities and 

characteristics of offshore wind impact the ecosystem. The main takeaway from this impact is that a 

lot is still unknown. There is information on what is impacted and how; however, the total ecosystem 

effects are still unknown, including the effect on a local and ecosystem scale. Both the biotic, thus living 

aspects of the ecosystem, benthic animals, birds, algae, fishes, and mammals, are impacted, as well as 
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the abiotic, physical non-living ecosystem characteristics, such as wind and water flow. Most of these 

changes happen on a local scale within the wind farm. However, many of these changes impact the 

entire North Sea level ecosystem.  

The technical conditions include the technologies for data collection about natural conditions. Then 

there are the foundation innovations to minimize installation impact, as well as to be able to build in 

deeper waters. The main category for the technical conditions surrounding the grid integration, 

including the different technologies that can be used to improve energy integration into the grid, the 

first solution is hydrogen, either onshore or offshore. The second category is offshore energy hubs, 

which are central distribution points for energy. Thirdly, added energy sources such as offshore solar 

and wave energy.  Followed by battery technologies. The last technical condition is standardization and 

other incremental innovations.  

The social context is split up into national and international contexts. The national context includes the 

fishers' impacted role and position due to offshore wind energy. The second national social context is 

cultural phenomena like the “Polder model” and the tendency to go to a liberal market economy and 

protect the market actors. The international context starts with the finding that actors perceive the 

European supply chain to be of importance to the independence of the EU. The second international 

context is Brexit and the differences between inside and outside the EU. The last is the importance of 

national goals and sovereignty over decision making.  

The rules in use consist of different EU and National rules, separated into MSP rules and energy rules. 

The rules are not present on the North Sea level. All laws have been written on the EU and national 

level. 

The outcomes of the actors’ actions are visible in their impact on rules and regulations, the knowledge 

they developed, the collaborations they have started, the goals they have realized surrounding their 

environmental impact, and the infrastructure they have built offshore.  

The evaluation is split into the goals and the evaluation process. The goals include contributing to the 

energy transition, decreasing ecological impact, developing more knowledge, creating a better-

integrated system, improving safety, and maintaining low costs for energy users. The evaluation process 

is often done on a project level, and the overall system-level evaluation is lacking. The actors included 

in the evaluation process are often internal or those that the project was created for or created with. 

In some cases, external actors were included, or the knowledge was made public for a less biased 

evaluation; however, this was the minority of the interviews.  

5.2 comparison to theory 
In order to answer the research question, the results are compared to the eight rules described in 

Ostrom (2000). Ostrom (2000) describes the rules that successful collective action initiatives tend to 

adhere to: 1. clear boundary rules, 2.  rules on who can use what part of the resource when, where, 

and how, 3. all affected by the rules should be involved in the making or adjusting of the rules, 4. 

monitoring must be in place, 5. graduated sanctions, 6. local problem-solving arena, 7.  the right to 

organize, 8. multiple layers of nested enterprises.  

The rule that is not being met on any of the levels of governance is monitoring (rule 4). There is no 

sufficient overview, both because of the lack of knowledge on the total effects due to the lack of data 

on the natural biophysical conditions and a lack of general evaluation. The lack of precise data on the 

natural condition is while the OWFs can significantly affect the North Sea ecosystem. Knowledge and 

information sharing are, according to Van Tatenhove (2017), the backbone of transboundary 

collaboration. The research by Van Tatenhove (2017) suggests that to realize a legitimate and robust 
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knowledge base, the data and information system must be harmonized. This matches the research by 

Ansong et al. (2023), which suggests there should be better knowledge sharing on an international 

scale, both in formal and informal platforms, to facilitate collaborative learning. The GNSBI aims to 

exchange ecological knowledge across the North Sea. The research by De Vries et al. (2024) suggests 

that changes in the socio-ecological system are going faster than researchers can measure, causing 

uncertainty in the knowledge not to be complete. This uncertainty is not always added to the policy 

and should be. Dietz et al. (2003) suggest adaptive rules should be in place to handle uncertainty, 

specifically in the case of low probability and high consequence possibilities. One of these possibilities 

found in the results of this research is the cumulative impact of offshore wind farms on the water flows 

and stratification of the ocean with its consequential effects on the ecosystem. The rules in place to 

govern the resources should be adaptable to the possibility that the installation of offshore wind farms 

poses a threat to the North Sea ecosystem.  

 The lack of general evaluation also shows the lack of monitoring (Ostrom, 2000) rule 4. This research 

did not find any monitoring on the system level. Evaluation mainly happens on the project level. There 

might be better monitoring in place; however, this did not appear from the gathered data. 

 The rules that are currently not being met on the North Sea, referring to the GNSBI and NSEC, and EU 

level is mainly the graduated sanctions (rule 5), since there are no sanctions in place when rules are 

not being followed, all actors are voluntarily participating. The systems do not have the appropriate 

graduated sanctions in place to manage the North Sea with all its countries collectively. The inclusion 

of all countries, thus all affected (rule 3), is complex with Norway and the UK being affected by the EU 

decisions, despite not being a part of the EU. On the North Sea governance level, the GNSBI is involving 

all North Sea countries. The NSEC is including Norway, whilst UK involvement is still difficult, due to 

Brexit. Currently NSEC is just involving ministerial representatives from the different countries involved. 

There is a lacking involvement of industry actors, NGOs, and other involved parties. However their 

ambitions do state that stakeholder involvement will occur early on in the decision making, it is still to 

soon in the process to, the interview showed more involvement is wanted in NSEC. GNSBI at the 

moment is just involving government actors and research advisors from the different countries. 

However, GNSBI does state they will actively foster stakeholder engagement and they will set up an 

event for feedback collection from stakeholders (Greater North Sea Basin Initiative, 2023). How this 

involvement will look is unknown, it is too early in the development of the GNSBI to analyze. Both 

GNSBI and NSEC state they would like to foster collaboration between the two different platforms.  

On the national level stake holder involvement is well represented by the North Sea Accord. When it 

comes to collective action the North Sea Accord has clear boundaries (1), set up rules for what is and 

is not allowed (2), all affected stakeholders are allowed to participate (3). However, the fishers have 

removed themselves certain times form the North Sea Accord, the results show that their involvement 

is not only important for them but also the complete social and cultural system connected to them. 

The research by Stelzenmüller et al. (2022) agrees with the importance of the inclusion of fisheries, 

linking it to the wider socioecological systems connected to the fishers. the research by Hatenboer et 

al. (2023) analyzed the difficulties in the North Sea Accord, it showed one of the main reasons a split 

occurred between the fishers, resulting in not all of them signing the North Sea Accord, was due to a 

large difference in socioeconomic context within the group of fishers, which contributed to their 

strategy preferences. The conclusion of Hatenboer et al. (2023) links to the second rule of Ostrom 

(2000), stating there should be a fair distribution of costs and benefits, these fishers left the North Sea 

accord, due to a difference in socioeconomic context. Leading to an according to them unfair 

distribution of costs and benefits. The inclusion of fishers is a difficult one with the clear clash between 

the use of offshore space for fishing or for the installation of offshore wind. This research also showed 
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the possible dominance of the offshore wind market in decision making, the research by Spijkerboer 

et al. (2020), confirms this this by concluding that the quick and efficient rollout of offshore wind is a 

priority over other sea users, stating that the Dutch MSP system is primarily there to provide legitimacy 

to implement renewable energy targets and external sustainability discourses. 

Another result from this research shows the attributes of the Dutch society might be good for collective 

action, with their mentality and culture applied in the polder model and their inclination to do business 

abroad. Their compromising nature and experience with creating collective plans and including the 

different stakeholders. The trust between government and stakeholders is already there. The last 

positive finding of the national level of attributes of community is the positive outlook of the Dutch 

society towards the rollout of offshore wind. According to Watson et al. (2024) this general positive 

outlook towards the development of offshore wind, appears to be irrespective of the country region 

or experience with offshore wind farms. Despite this general positive view on the development of 

offshore wind Skjølsvold et al. (2024) still advocates for more debate spaces and engagement to enable 

legitimacy, leading to a more just transition. This cultivation of more communication areas aligns with 

Ostroms (2000) and Dietz et al. (2003) for communication arenas.  

Bodin (2017) states that the risk of collective action is no clear common goal rather stakeholders are 

just there pushing their own agenda, not willing to contribute to the collective. This leads to the rules 

being a collective of things that want to be achieved that everyone can agree on without any of the 

decisions being made tackling the issue at hand and effectively managing the resource use. Thus, 

leading to a fake reality putting the resource in danger. The interviews show that there might be 

difficulty between the actors’ own benefits and the collective benefits leading to inefficient 

management. The research shows actors are willing to increase collaboration, however it also states 

the importance of sovereignty. On the EU and North Sea level, every country will try to push for their 

own agenda, combined with the importance of sovereignty, to not be told what to do on their own 

land. This puts the collective action at risk for not producing tangible outcomes.  

5.3 Limitations and recommended research 
This subchapter discusses the research limitations and the recommended research. Starting with the 

research design, the framework used, the limitations of one country analysis, level of analysis, and 

sample 

This research used a broad research design gathering qualitative data. When regarding the research 

design both the breadth and the depth of the gathered data are a limitation. Within this research a 

broad approach was taken, giving a broad overview of the different impacts in each category of the 

framework, this was a deliberate decision, to be as complete as possible and give the best possible 

overview. to prove the concept of collective action to govern the north seas energy resources. However, 

this broad approach did lead to the lack of some nuance and details in the data collection the intricate 

nuances of all the different interactions were lost. Due to the many different topics addressed in the 

interviews there was a lack of nuance in the specific answers. For instance, not being able to map out 

the total stakeholder networks and interactions. For future research a second round of interviews with 

might be able to provide more details, by asking follow-up questions on the topics highlighted in the 

first round of interviews.   

The IAD framework is limited in its attention to the complexity and diversity of natural systems and 

processes (Cole et al., 2019). The Socio ecological systems framework by Ostrom and Cox (2010), was 

developed for this specific reason, and extends the number of contextual variables. For future research 

an analysis utilizing the SES framework might provide extended insights into the complexities of the 

contextual factors of the governance of North Sea energy resources according to collective action.   
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The research is limited in the knowledge on other North Sea countries, since this research only took 

them into account by proxy of the Dutch stakeholders. By taking a similar research approach and 

utilizing the IAD framework and a comparable interview guide the differences and similarities between 

the different countries can be identified, this broadens knowledge base of the collective action for the 

governance of energy resources on the North Sea.  A similar approach can be taken in researching other 

sea basins, whereas this research solely focuses on the North Sea. Researching the collective action on 

the Mediterranean Sea or the Baltic Sea would broaden the knowledge base on collective action in 

European offshore energy.  

This research takes an approach that includes all different levels of governance into one large action 

situation, this limits the research is specificity on the different levels of governance and the specific 

exogenous variables impacting it. By researching the different levels of action situations on their own 

by interviewing people within these different layers of governance specifically. This can be done by 

interviewing different stakeholders working on the European governance level, the North Sea 

governance level, and the National governance level. This also allows the results to reflect all het 

interactions in the action arena creating interaction networks, and seeing where the interactions are 

lacking. This also allows to compare within the layers, such as the representation on the North Sea level 

and the specifics of the NSEC and GNSBI and how the full decision-making process goes. Such research 

would also help validate this research.  

The research is limited in the number of interviews conducted, when comparing the interviews to the 

actor overview in Figure 3, NGOs were mentioned by many interviews as an important actor, yet this 

research only conducted one interview with an NGO. This comparison also shows that the Installation 

companies and ports were mentioned only by a few actors, showing they are not involved in many 

action situations, for further research the recommendation is not to focus on these actors, but to put 

more of a focus on other sea users such as fishing and shipping actors.  

6. Conclusion  
This research focuses on North Sea energy as a common pool resource, providing insights into the 

interplay between preserving the ecological system and transforming the socio-technical system to 

account for the increase in OWFs. The data was gathered by conducting interviews with 14 stakeholders 

active in developing offshore wind in the Netherlands. The IAD framework helped structure the analysis 

and allowed for the inclusion of exogenous variables while taking the action situation as the core of the 

research, 

the research identifies multiple cross-boundary challenges. The ecological effects of Dutch offshore 

windfarms have cross-boundary ecosystem-wide effects, such as bird collisions' impact on bird 

populations, OWF installation impact on large sea mammals, the impact on the water flows and ocean 

stratification resulting in the possible impact on the algae growth, the effects of increased benthic 

habitats, or the OWFs providing a rest area for animals. The wind movements caused by wind farms 

impact the productivity of other cross-boundary wind farms. For example, the wake effects of Dutch 

wind farms might influence the productivity of the German and Danish wind farms. The monitoring 

and data gathering of ecosystem data has to occur ecosystem-wide to get the complete picture of the 

different populations. The energy from the Dutch wind farms must fit within the European energy grid 

and the national energy grids, and the same goes for innovations such as hydrogen, offshore solar and 

wave energy, and battery systems. The international interconnection by installing energy hubs also 

requires cross-boundary collaboration. On a social level the importance of a European supply chain is 

a cross boundary challenge.  The research answers the following question:  
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‘How do the conditions in the North Sea potentially facilitate collective action for the governance of its 

energy resources from a Dutch perspective?’ 

The following conditions impact the opportunities for collective action on the North Sea energy 

resources: collaboration on a North Sea level, complex cost-benefit allocation, monitoring of resources, 

and a positive attitude towards collaboration. In this context, collaboration on the North Sea level, 

through NSEC and GNSBI, facilitates collective action, difficult cost-benefit allocation challenges 

collective action, the complex monitoring of ecological resources complicates collective action, and the 

positive attitude towards collaboration provides an opportunity for collective action.  

The collaboration on a North Sea level through NSEC and GNSBI poses an opportunity for collective 

action by providing a platform to communicate and create a common goal and the rules to reach this 

common goal. Both state that stakeholder inclusion is required, and the NSEC also states that the 

connection between NSEC and GNSBI is important. However, NSEC and GNSBI are relatively new and 

have not yet established clear rules, stakeholder inclusion, or a good connection between the two 

platforms. There can not yet be a conclusion on their effectiveness in reaching collective action. 

The North Sea Accord shows the complex cost-benefit allocation. Despite the efforts for good 

stakeholder involvement, according to the fishers, unjust cost-benefit allocation still provided 

difficulties in them signing the accord. In order to involve all stakeholders in collective action, a just 

allocation of costs and benefits is required. A just allocation involves considering the differences and 

nuances of stakeholder groups.  

The research shows that monitoring natural resources is challenging due to the lack of data on the 

impact of OWFs on their environment and the unknown cumulative effects. This complex monitoring 

challenges collective action, and a lack of general evaluation further impacts this. A focus should be on 

gathering data to allow for better management of the common pool resource to prevent the depletion 

of ecological resources. Adaptive rules that can adapt to emerging knowledge should be in place to 

allow emerging information to adjust the rules.  

The general positive attitude towards collaboration is an opportunity for collective action. All interviews 

showed a positive attitude towards an increase in collaboration. However, the research also shows that 

national goals and sovereignty are important. This emphasis on national goals, combined with the lack 

of tangible outcomes at this time, form the North Sea level collaborations, the large increase in offshore 

wind development happening over the coming years, the long planning tendering and permitting 

process required for offshore wind, might be too little too late. This might be the case if the actors fail 

to contribute to the collective goals by stakeholders merely defending their national or personal goals 

over the collective ambitions or by putting too little emphasis on the tough decisions and just going 

over the easy tasks. In that case, the results might not yield tangible results but rather just a list of 

desires. 
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Appendix A: Interview guide  
The interview guide used during the interviews is listed in this appendix. First gaining some 

background information, going into the action situation, the different exogenous conditions, 

biophysical conditions, attributes of the community, and rules in use. Furthermore the outcomes and 

evaluation are discussed and lastly there are final questions.  

Background data:  

 Question aim Question  Follow-up  

1.1 
Background 
information  

Could you give a little 
background on yourself and 
the company you work at, 
and your position within 
your company?  

1.2 
Company role on 
the North Sea 

What is your 
companies/institute’s role 
on the North Sea related to 
energy? Wind energy specifically?  

1.3 Personal role on 
the North Sea 

What is your job within this?  
How are you involved in offshore wind 
energy? (for reserachers what research 
in the past and current)  

Action situation:  

 Question aim Question  Follow-up  

2.1 

Impacting 
outcomes 

What decisions and 
decision-making processes 
are you involved in as a 
company in the Dutch North 
Sea offshore wind 
development?   

Differently said what is decided upon in 
these action situations? What 
outcomes are impacted in what way? 
What is in your power to change? 

2.2 
Missing 
involvement 

what decision making 
processes would you like to 
be involved in?  

Focusing on general outcomes they 
would like to impact in the different 
phases of the decision-making 
processes?  

2.3 
Actors  

Who is involved in these 
decision-making processes?   

2.4 
Missing actors  

Are there people missing 
from these decision-making 
processes?  Why what do you think could add?  

2.5 
Position 

What position or role do you 
have in this decision-making 
process?  

What is your company’s role? Any 
patterns in what always occurs?  

2.6 

Position changes 

What would you change, if 
anything, about the 
different roles in the 
decision-making processes?  

Any one institution or company About 
your own role or someone else’s role?   

2.7 
offshore spatial 
planning 

What do you think of the 
current offshore spatial 
planning process in the 
Netherlands? 

Would you change anything? Think 
about shipping routes, nature reserves, 
offshore energy, both fossil and 
renewable.  
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Biophysical conditions: 

 Question aim Question  Follow-up  

3.1 

Technological 
limitations and 
opportunities  

What do you view as a 
Technological limitation or 
opportunity for the 
development of offshore 
wind?   Any specific 
technologies name two? 

 Any of these specific to the 
collaboration and international 
collaboration? any specific 
technologies, or innovations, 
capabilities, human and technological 
capacities? Or large differences in 
technologies that might limit it? 
Any technologies you would focus on 
or avoid for collaboration? 
 
EXAMPLES: Connecting cables, energy 
islands, digital innovations, base 
structure, windmills,  

3.2 Natural 
limitations and 
opportunities  

What do you view as the 
important Environmental 
factors impact the 
development of offshore 
wind energy?  

Any specific opportunities or 
limitations?  
Examples of natural factors: abiotic: 
Seabed, wind factors, sea depth. Biotic: 
fish, birds, mollusks.  

3.3 
Changes to adapt 
to natural 
conditions 

What would you change to 
better adapt to the natural 
conditions? Or make better 
use of them?   

 

Attributes of community: 

 Question aim Question  Follow-up  

4.1 

National Social/ 
cultural context  

What Dutch Social/ cultural 
factors that are important 
when it comes the 
development of offshore 
wind? opportunities that 
allow for good national 
collaboration?  or might 
inhibit this national 
collaboration?  

Certain attitudes, communication 
styles, cultural value of fisheries that 
might inhibit expansion. Cultural 
differences between different actors 
and locations.  

4.2 

international 
Social/ cultural  
context 

What international Social/ 
cultural factors impact the 
collaboration? Or social 
aspects that inhibit this 
international collaboration 

Do you experience more complexities 
with international collaborations? 
What would they be? Or do you think 
there is very close cultures and 
communication styles?  
Specifically:  Brexit , the EU,  
Attitudes communication, distances, 
language problems, corruption, values 

4.3 

Industry wide 
adaptation to 
social cultural 
context 

What would you change in 
the approach in dealing with 
the social and cultural 
context within the 

Anything you or your company could 
change to better deal with this?  
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interactions you have 
experienced?  

 

Rules-in-use:  

 Question aim Question  Follow-up  

5.1 

Rules 

What are important 
regulations rules or policies 
in the development of 
offshore energy, could you 
name 3?  

Also think about investments subsidies 
tender procedures etc. do not have to 
be specific laws.  
why these? 
any ones noteworthy but still missing 
from your 3 examples?  

5.2 
Changes to rules  

What would you change to 
the current Regulations? 
And why?   

 

Outcomes: 

 Question aim Question  Follow-up  

6.1 
Current outcome 

What have you achieved on 
the North Sea energy system 
so far?   

Does this match the intended outcome 
why not or why does it?   

6.2 

Future ambitions 

What do you predict your 
company will be doing in a 
couple of years on the North 
Sea?  

 

 

Evaluative criteria: 

 Question aim Question  Follow-up  

7.1 
goal 

what is it your company is 
aiming for on the North Sea?  What is your goal 

7.2 
Project 
evaluation  

How do you evaluate your 
projects on the North Sea 
wind energy? 

Any specific KPI’s? what do you 
evaluate on what level? Who is 
involved in the evaluation process?  
what is done with this evaluation 
within the project or after the projects?  

7.3 
Evaluation 
changes 

What would you change to 
the evaluation?  Why and how? 
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Final questions :  

 Question aim Question  Follow-up  

8.1 
Collective action 
view  

What do you think of 
collective action on the 
North Sea?   

Pros and cons? do you see it 
happening?   
If not, what do you think is the correct 
governance system?  

8.2 
Final remarks 

Do you have any final 
remarks? Things you want to 
say on the subject  

8.3 
Interview 
improvement 

Do you have anything that 
you thought was good or 
bad any specifics that you 
were missing?   

8.4 Other 
interviewees 

Do you have any other 
people I might need to talk 
to?   

8.5 
Transcript  

Do you want to see the full 
transcript after it is finished?   

8.6 

Extra questions 

If during the research, I 
realize certain questions are 
missing is it okay to contact 
you for a short written 
answer?  

8.7 
Receiving 
research 

Would you like to receive 
the research afterwards?    
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Appendix B: Overview of all actors 
This appendix contains the total list of actors mentioned throughout the interviews as shown in Table 

3, these are all the actors active on the North Sea active or impacted by offshore wind.  

Table 3: Actor overview and their corresponding roles 

A. Knowledge actors 

Nr. Actor: Interview Nr. Role on North Sea  

A.1 Researchers 
(universities) * 

3, 7, 9, 11,12, 13, 
14,  

Fundamental and applied research 

A.2 Knowledge institute 
TO2 3, 4, 9, 12,13 

Researching for governments and industry, on 
issues with a high complexity.  

A.3 
Consultancy 1, 6, 12 

Researching and consulting governments and 
industry,  

A.4 

Innovation actors 2, 4, 9, 11 

Coordinating and researching different 
innovations, from a non-commercial point of 
view  

B. National government actors 

Nr. Actor: Interview Nr. Role on North Sea  

B.1 Ministry of 
Infrastructure and 
Water Management 1, 4, 7, 12 

Ministry responsible for the MSP and use of 
the offshore area 

B.2 Rijkswaterstaat 2, 4, 7 Executive body of the ministry of I & W.  

B.3 Ministry of Economic 
Affairs and Climate 
Policy 
 1, 5, 4, 6, 8, 9 

In charge of the energy developments.  

B.4 

The Netherlands 
Enterprise  Agency 1, 2, 4, 6, 8, 9 

Executive body of the ministry of EACP, in 
charge of writing out tenders both to do the 
research as well as the building of the wind 
farms, providing public information, giving out 
subsidies, providing permits 

B.5 Ministry of Defence  11, 13, 14 Defense practice areas and national safety 

B.6 Ministry of 
Agriculture, Nature 
and Food Quality 4, 12 

The food provision in the offshore area also 
through fishers and offshore farming 

B.7 Ministry of Finance 4 Financing of projects 

B.8 State Supervision of 
Mines 4 

Safety regulations and checks 

B.9 Authority for 
Consumers and 
Markets  14 

Checking the financial status and workings of 
for instance Tennet, state owned 
corporations.  

C. NGOs 

Nr. Actor: Interview Nr. Role on North Sea 

C.1 
 Environmental NGO's 

1, 3, 4, 6, 10, 11, 
13, 14 

Representing the environment  

D. State owned cooperations 

Nr. Actor: Interview Nr. Role on North Sea 

D.1 

Tennet 1, 2, 3, 4, 5, 6, 14 

Transmission system operator, responsible for 
Dutch, and part of Germany’s, high voltage 
electricity grid, this includes the offshore grid.  
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D.2 

Gasunie 6, 14 

Gas transmission system operator, responsible 
for the Dutch gas supply. Might have a role in 
offshore hydrogen not clear yet though 

D.3 EBN (energie beheer 
nederland) 2,3 

Investment actor to speed up the energy 
transition  

E. Industry actors  

Nr. Actor: Interview Nr. Role on Northsea 

E.1 
 NWEA (Dutch market 
Industry association) 3, 4, 10, 14 

Dutch industry association, representing 
different actors from across the whole wind 
energy value chain in the Netherlands.  

E.2 

Wind Europe 4, 10, 14 

European advocacy group, representing 
different actors from across the whole wind 
energy value chain in Europe.  

E.3 
Developers 1, 3, 4, 8, 14 

Investing in the offshore wind, writing tenders 
and developing new offshore wind farms 

E.4 
Installation companies  4, 12, 13 

Installation contractor, providing ships and 
installation plans.  

E.5 

Producers 4,8 

Producing parts for the use in offshore wind 
farms, this can be turbines foundations, 
cables and others 

E.6 Upcoming 
technologies 4, 5, 9, 11, 13  

Including startups and other small innovative 
firms 

E.7 
Ports 8, 12 

Landing ports for the installation and 
maintenance of offshore wind farms 

E.8 
Coastguard  4, 14 

Monitoring vessels around the wind farms, 
preforming rescue missions.  

F. Other 

Nr. Actor: Interview Nr. Role on North Sea 

F.1 
Fishery 3, 8, 11, 13, 14, 

Using the area for food production, either by 
underwater farming or open water fishing. 

F.2 Local communities  6  

F.3 
Shipping 3, 4, 8, 12, 13, 14 

Utilizing shipping routes for transporting 
goods 

F.4 Sand extraction 12,13 Extracting sand 

F.5 Oil and gas 3, 4, 11 Pumping oil and gas on the North Sea  

F.6 Recreational use 9 Human recreational use  

F.7  Mining 13 Extracting minerals 

 

Education 11 

Educating the workforce active in the 
development installation and maintenance of 
offshore wind  

G. International governments  

Nr. Actor: Interview Nr. Role on North Sea  

G.1 European Union 1, 6, 12 Regulator on EU level 

G.2 United Kingdom 3, 5,14 Regulator on UK level 

G.3 Norway 5, 14 Norwegian regulator 

 

 

 


