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Laymen’s Summary 

Despite 97% of earth’s water being salt water, it is estimated that only between 2% and 15% of human 

food is derived from the sea. With a growing world population and increasing fresh water scarcity, it is 

of the essence that sustainable food production systems are being developed that do not rely on fresh 

water. Within the Netherlands there are several food production systems being developed that 

focuses on saline aquaculture, such as fish farming, shellfish farming and seaweed farming. This study 

has mapped actors focusing on these subjects and identified aquaculture concepts that create value 

when it comes to People, Planet and Profit. By analysing the data it became clear that most of the 

activities are located in a geographical cluster in the province Zeeland, with smaller clusters developing 

in the North of the Netherlands. Actors that were shown to play an important role in the development 

of these aquaculture concepts, however, are not bound to these clusters. Key actors generally connect 

other actors from varying clusters and sectors and promote the sharing of knowledge. This way they 

can reinforce relevant activities and knowledge generation. In addition, it was shown that most of the 

activities concerning the aquaculture concepts are still in the beginning phase (start-up activity, recent 

grant applications etc.). Considering the potential importance of these innovative concepts for global 

food issues, it is important that they are stimulated and guided to success. Based on the analysis 

performed in this study, several opportunities for guiding the innovations were discovered. Therefore, 

the following is recommended: 1) Stimulating knowledge diffusion between the clusters, 2) Supporting 

key actors and, 3) Developing market possibilities on a national and international level. Market 

strategies include connecting with nature conservation organisations to take away current resistance 

for aquaculture, promoting consumption of marine proteins, and stimulating concepts such as true 

pricing (which creates an advantage for multi-value creating systems). Overall, this study provides the 

first overview of innovation development concerning saline aquaculture in the Netherlands and could 

form the basis for future policymaking.  

Abstract 

Due to a growing world population and continuous climate change, the world is in need of innovative 

food production systems. Currently, three promising concepts relating to mariculture are being 

developed in the Netherlands, namely a double dike with inner dike mariculture, Integrated Multi-

Trophic Aquaculture (IMTA) on land, and co-cultivation in open aquatic systems. These concepts focus 

on varying degrees of integrated fish, shellfish and seaweed aquaculture. Additionally, these concepts 

allow for integration with other subjects such as saline agriculture, sustainable energy and nature 

conservation. In this study, an overview has been created of mariculture-related innovations and the 

involved actors have been mapped. The mariculture sector has been structured and analysed with the 

help of a mission-oriented innovation framework. Based on the analysis tools used in this study, it 

became clear that most entrepreneurial activities and knowledge generation concerning these 

concepts is located in a cluster in Zeeland and is overall still in the beginning phase. Additional relevant 

activities are developing more dispersed in the North of the Netherlands, with North-Holland 

(especially Texel) forming another small cluster. Analysis of the involved actors indicated that the 

actors key for innovation development are not cluster bound, connecting, supporting and facilitating 

actors from various sectors or clusters. Opportunities for further development of integrated 

mariculture innovation concepts can mostly be found in the stimulation of knowledge diffusion 

between these clusters and (key) actors. Additionally, creating market possibilities on a national and 

international scale can guide further innovation development. All in all, these insights could help with 

innovation development regarding mariculture and could be addressed by key actors as identified in 

this study or be included in missions as proposed by the Dutch government.   
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1 INTRODUCTION  

The challenges concerning food production on land are becoming increasingly difficult whilst the world 

population keeps growing. Fresh water is becoming more and more scarce, rainforests make place for 

monocultures and the livestock industry is responsible for ~14.5% of all anthropogenic greenhouse gas 

emissions. [1] A lot of solutions could potentially be found in the oceans. Despite the oceans making 

up 70% of the earth’s surface, it is discussed that only between 2% and 15% of human food is derived 

from the sea. [2,3] The Netherlands is a country that is largely surrounded by the sea. To the West it 

borders the North Sea and to the North the Wadden Sea. Additionally, there are several (former) 

estuaries, such as the Oosterschelde in Zeeland and the Eems-Dollard in Groningen. Instead of learning 

how to use all this water advantageously, during the past few decennia the focus was mostly on how 

to keep it out. With the current realisation in mind that the oceans can contribute for a larger part to 

a safe and healthy living environment, Mission E ‘Sustainable and safe North Sea, oceans and inland 

waterways’ was formulated in 2019. This mission focuses on subjects such as ecological capacity, water 

management, renewable energy, food production, and fisheries. [4] Mission-E is part of a larger plan 

by the Dutch government, namely to stimulate mission-driven innovation policy (MIP). This mission-

driven approach focuses on the stimulation of innovation concerning four overarching themes, 

including Agriculture, Water, and Food. [5]  

Within this study, Mission-E functions as a starting point and guideline for relevant innovations. 

Considering the importance of sustainable food production alternatives, this study focuses on 

innovations related to marine aquaculture in the Netherlands. Aquaculture is the farming of aquatic 

organisms, such as fish, shellfish (molluscs and crustaceans) and algae. Due to the increasing scarcity 

of fresh water, the focus in this study will mostly be on mariculture, which refers specifically to the 

farming of marine organisms and uses seawater. Shellfish farming is an existing practice in the 

Netherlands, with the most important cultivated species being mussels, oysters and langoustines. [6] 

Cultivation of fish is less common in the Netherlands, but several projects have been set up during the 

past decade. Within fish farming, most of the projects and companies involved focus on the 

development of an (integrated) cultivation system on land. Another sector that is in development in 

the Netherlands is the seaweed sector. Various cultivation methods (offshore, in estuaries, on land) 

and product possibilities are still being researched and developed. All by all, each of these mariculture 

possibilities could potentially contribute to the sustainable production of food, and in particular 

proteins. Shellfish are filter feeders and do not require feed like livestock does (they feed on low 

trophic species, like microalgae). Additionally, it is said that compared to others animal protein 

products, shellfish have a low environmental impact, due to, for example, the capturing of carbon in 

their shell material. [7] Seaweed (also referred to as macroalgae) are mostly photoautotrophic, 

meaning they also capture carbon. They use nutrients present in the seawater and do not require any 

form of fertilization, making them potential superfoods for more reasons than the health aspects 

alone. [8] The cultivation of fish, however, is not per definition relatively sustainable like that of 

shellfish and seaweed. Fish farming has gotten a lot of criticism due to runoff of nutrients, antibiotics, 

and pesticides and other negative effects on their surroundings. Nonetheless, mariculture systems are 

being developed for sustainable fish farming on land, which could replace or complement more 

harmful fishery practices. This topic is therefore also included within this study. 

Developing bio-inspired concepts could be beneficial both ecologically and economically. In nature, a 

healthy ecosystem is always compromised of several organisms with several functions. Nutrient cycles 

are circular and symbiotic relationship are plentiful. These kind of characteristics can be mimicked in 

an integrated system. There are several integrated mariculture concepts being developed in the 
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Netherlands, such as multi-use wind parks, co-cultivation aquaculture, and Integrated Multi-Trophic 

Aquaculture (IMTA) on land. This study focuses on innovations related to these integrated mariculture 

concepts and their multi-value creating aspect, which is also an objective of the mission:   

“The task for all areas is to arrive at an integrated system approach that enables 

sustainable use within ecological and spatial frameworks.” – Mission-E [4] 

Therefore this study addresses the following research question: WHAT OPPORTUNITIES ARE THERE IN THE 

DUTCH MARINE SECTOR THAT COULD LEAD TO INTEGRATED OR MULTI-VALUE INNOVATION CONCEPTS? When 

considering integrated concepts spanning several subjects and sectors, it is important to adopt a 

systems view. The advance of such a systems approach is that it sheds light on the factors - or as 

described by Meadows ‘leverage points’ - that will most likely benefit the entire system including all 

its actors. [9] Identifying leverage points is of importance for the successful development or 

transformation of, for example, sectors or missions (which can be seen as innovation systems). 

Moreover, considering the time pressure the missions are under (by 2030 and 2050) it is important 

that innovations systems are guided in the right direction from the start. All by all, systems thinking as 

suggested by Meadows, Bio Inspired Innovation (ecosystem thinking), or Innovation Systems theory, 

highlights the potential of multiple value creation for the three Ps; People, Planet, Profit. Chapter 2 

(Theoretical Context) explains how Innovation Systems Theory, such as a Mission-Oriented Innovation 

Systems (MIS), can function as an analytical framework. In Chapter 3 (Method) it will be explained how 

the data has been obtained and structured, with the main tools being interviews, a literature study, 

and an online relationship mapping software, called KUMU. In Chapter 4 (Findings & Observations) all 

the data obtained will be structured based on the systems functions as described in Chapter 2, and 

visualised using KUMU as described in Chapter 4. The systems functions and the KUMU map will form 

the basis for the analysis. The analysis as performed in Chapter 5 (Analysis) aims to shed light on key 

context conditions (geographical clusters) and key actors involved in (shell)fish farming and seaweed 

farming (keystone species). This study, therefore, aims to identify relevant actors and context 

conditions involved in innovations related to fish, shellfish, and/or seaweed farming, with a specific 

focus on integrated concepts. This information could potentially contribute to understanding the 

possible leverage points and the underlying root causes of possible weak or negative system functions, 

and with that positively influence marine sector development. Overall insights and final 

recommendations for the marine sector in the Netherlands will be concluded in Chapter 6 (Conclusions 

& Recommendations). Additionally, since this is a new method for approaching sector development, it 

will be discussed in Chapter 6 how the systems approach of this study has led to a loss of in depth 

study in exchange for gain in breath. The main idea behind this systems approach will now first be 

elaborated on by providing a theoretical context.   

2 THEORETICAL CONTEXT 

2.1 INNOVATION SYSTEMS THEORY 
Several innovation systems theories have developed during the past few decades. The main idea 

behind the Innovation Systems Theory (IST), is that the flow of knowledge and information among 

people, enterprises, institutions etc. is key to an innovative process, as well as its success. In order to 

fully understand the development of an innovation and to maximize its success, it is important to 

understand the context of the innovation, including the interaction between all the different actors 

involved. This is precisely where we can learn from nature – ecosystems are complex networks riddled 

with feedback loops that ensure a steady flow of information through all parts of the (eco-) system. 

Ecosystems can readily be conceptualized as networks that build on redundancy, competition, 
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circularity, etc. It is this complexity that allows for autocorrection, and what keeps the ecosystems 

balanced and healthy (if not interrupted too severely). So in order to understand the success of one or 

several innovations, it is important to understand the complexity and health of the entire innovation 

system in which it abides. One approach that seems to have taken quite a few natural lessons of 

ecosystems into account, is Innovation Systems Theory. Since this theory will be one of the main 

analytical frameworks in this study, an introduction to the theory will first be given. 

Innovation Systems Theory contains several analytical perspectives and a distinction is made between 

a National Systems of Innovations (NSI), Sectorial Innovation System (SIS), Technological Innovation 

Systems (TIS), and Mission-oriented Innovation System (MIS). NSI uses a geographical area as starting 

point, and could also be applied locally or regionally. SIS uses a sector as starting point and has as its 

main advantage that it  provides a better understanding of the structure and boundaries of a sector, 

and with that the transformation of a sector. [10] TIS uses a specific technology as starting point, and 

is therefore not bound by geographical or sectoral structures. [11] Similarly, Mission-oriented 

Innovation Systems (MIS) uses a clearly formulated ambitious societal goal (a mission) as a starting 

point, and is therefore not bound by a specific geographical or sectoral scope. 

2.2 SAME VISION SAME MISSION 

2.2.1 Mission-oriented Innovation – Mission E 

Considering the objective of this research, a mission-oriented framework fits best. In addition, it is the 

only IST that offers a comprehensive framework to analyse a rather fragmented sector (namely the 

marine sector). The MIS framework has been developed as a response to Mission-oriented Innovation 

Policy (MIP). The idea behind MIP is that broad political orientations and challenges are translated into 

doable problems to be solved – the missions. [12,13] MIP has recently gained more traction on a 

European level, as well as on a national one. [12,13] In 2018, Dutch Minister Wiebes and State 

Secretary Keijzer from Economic Affairs and Climate proposed a MIP approach for the Dutch top 

sectors. According to the letter to parliament, innovation policy should focus on the following four 

societal themes: 1) energy transition and sustainability; 2) agriculture, water and food; 3) health and 

care; and 4) safety. [5] It is argued that the conventional way in which we organise research and 

innovation in the Netherlands will not suffice for these four main themes, and that MIP could change 

this by providing an overarching goal and stimulus for collaboration. “Until now, researchers in the 

Netherlands have mostly worked in disciplinary or public-private projects and programmes. Although 

this approach has yielded scientifically impressive successes and creates economic opportunities, in 

order to contribute to transitions the knowledge ecosystem has to change direction. This includes 

collaboration between scientists, governments, and social parties.” [14] In 2019, State Secretary Keijzer 

elaborated on this new form of innovation policy by formulating and elaborating on the missions. 

[4,15] The mission that is most relevant for food production within the marine sector, is Mission E - 

Sustainable and safe North Sea, oceans and inland waterways. [16] Interestingly, Mission-E is one of 

the six missions that falls under the theme ‘Agriculture, Water, Food’, and covers the topic of 

sustainable marine proteins by focussing on the following: “For marine waters in 2030 and for rivers, 

lakes and estuaries in 2050 there will be a balance between ecological capacity and water management 

(water safety, freshwater supply and water quality) on the one hand and the challenges for renewable 

energy, food, fisheries and other economic activities on the other.” – Mission-E [4] Solutions relevant 

for this mission, however, also tie in with the other themes. Sustainability and health, for example, 

play an equally important role in marine food production, especially when focusing on multi-value 

creating . Therefore, it could be discussed that the four themes can be seen as equivalent. 

Consequently, it remains questionable whether these themes will function as a proper guideline and 
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stimulate cross-sectoral collaboration. Overarching themes such as circularity and synergy could be 

better suitable as overarching and guiding themes. Additionally, the mission itself (see quote) hints 

towards mutually opposing demands. Ecological capacity (read nature) is framed as opposed to the 

human challenges (energy, food, economic activities). Considering the severity of current crisis such as 

food shortages and climate change, the Netherlands is in need of more inclusive solutions; solutions 

where man-based activities enhance nature and nature enables the creation of more health and 

wealth. The current framing of the mission might fall short in this respect. At the end of this report it 

will become clear whether this observations holds for the marine sector. This will indicate whether 

adjustment of the Mission-Oriented approach is needed to ensure the development of more 

synergetic and integrated solutions.  

2.2.2 Mission-oriented Innovation Systems  

As has been argued by Hekkert et al. (2020) and Wesseling & Meijerhof (2020) there are no existing 

innovation systems frameworks that are suitable for analysing MIP to help design or evaluate policies. 

The Multi-Level Perspective (MPL) on technological transitions [17], for example, “may be relevant for 

missions tied to a generic societal function (e.g., sustainable mobility), but not when missions cover 

multiple societal functions”, as is the case with Mission-E. [18] This led to the development of a new 

framework, namely Mission-oriented Innovation systems (MIS). 

MIS has first been introduced by Hekkert et al. (2020) and has been defined as “the network of agents 

and set of institutions that contribute to the development and diffusion of innovative solutions with the 

aim to define, pursue and complete a societal mission.” When formulating a mission, it is often 

beforehand not clear which actors and sectors will play a role in the development of the innovations 

contributing to the accomplishment of the mission. [18] A MIS therefore allows for the observation 

and analysis of different innovations – innovations which possibly span different sectors and are not 

bound by a geographical location. Using MIS as a theoretical framework could generate insights into 

what sectors play a key role in the development of relevant innovations, and whether geographical 

clusters are involved. These insights could be valuable for policymakers and guiding innovation 

development.  

The proposition by Hekkert et al. (2020), however, did not include a systemic approach to study 

innovation dynamics and development within the MIS framework. Wesseling & Meijerhof (2020), 

suggested to use an adapted version of the structural-functional approach normally applied to TIS. 

(Table 1) [19] “This approach assesses ‘key innovation activities’, called ‘system functions’, to identify 

weaknesses in the system’s performance and unearth the systemic barriers that cause these 

weaknesses. A TIS’s analytical focus on a single technological solution, however, differs from a MIS’s 

focus on societal problems and corresponding sets of interrelated solutions.” [19] Table 1 shows an 

overview of the seven general Systems Functions (SFs) as proposed by Hekkert et al. (2007), as well as 

the adapted diagnostic questions relevant for MIS as formulated by Wesseling & Meijerhof (2020). The 

diagnostic questions will help researchers and innovators to identify the knowledge gaps that prevent 

understanding of the different SFs. 
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TABLE 1. OVERVIEW AND DESCRIPTION OF THE SEVEN SYSTEMS FUNCTIONS AND HOW THEY CAN BE MAPPED. ADAPTED FROM HEKKERT ET AL. 

(2020), WESSELING & MEIJERHOF (2020), AND VAN DER LOOS ET AL. (2021). [11,19,20] 

System Function Description 
This function can be 

analysed by mapping: 
Examples of future diagnostic questions: 

SF1  

Entrepreneurial 
activity 

Private sector engagement in the 
industry, including incumbent 
diversification, start-up activity and full-
scale product demonstration. 

1)  the number of new 
entrants,  

2) the number of 
diversification activities of 
incumbent actors, and  

3) the number of experiments 
with the new technology. 

• Are experiments to develop existing and new 
solutions, conducted sufficiently rapidly to 
complete the mission? 

SF2  

Knowledge 
generation 

Production of knowledge can occur at 
research institutes, such as polytechnic 
universities, independent research 
centres or within private companies in 
R&D departments. This is known as 
‘knowledge by searching’. ‘Knowledge by 
doing, using and interacting’ occurs 
through knowledge gained whilst 
developing commercial projects. 

1) R&D projects,  

2) patents, and  

3) investments in R&D. 

• Is sufficient knowledge developed to 
understand the societal problem? 

• Is knowledge to develop existing and new 
solutions, created sufficiently rapidly to 
complete the mission? 

• Are actors sufficiently rapidly unlearning 
practices harmful to the mission? 

SF3  

Knowledge diffusion 

Knowledge diffusion is the exchange of 
knowledge and can occur between the 
varying actors that produce knowledge. It 
can be facilitated by networking 
organizations, R&D collaborations or on 
commercial project collaboration. 

1) the number of workshops 
and conferences devoted to a 
specific technology topic, and  

2) the network size and 
intensity over time. 

• Is knowledge about the societal problem 
diffused sufficiently to formulate a broadly 
supported, clear, time-bound and ambitious 
mission? 

• Is knowledge to develop and use solutions 
diffused sufficiently rapidly amongst all 
stakeholders, to complete the mission? 

SF4  

Guidance of the 
search 

Guidance of the search is the visions set 
forth by either the government in support 
of a new technology or from within the 
industry itself. 

1) specific targets set by 
governments or industries 
regarding the use of a specific 
technology, and  

2) the number of articles in 
professional journals that raise 
expectations about new 
technological developments. 
(positive vs negative) 

 

4A:  

Problem directionality 

The direction provided to stakeholders’ 
societal problem conceptions and the 
level of priority they give it. 

 • How do stakeholders prioritize the mission’s 
problem and framework conditions in relation 
to other societal problems? 

4B:  

Solution directionality 

The direction provided to the search for 
technological and social solutions, as well 
as the coordination efforts needed to 
identify, select and exploit synergetic sets 
of solutions to the 

mission. 

 •  Which stakeholders support and pursue the 
development and diffusion of the solutions 
sufficiently rapidly to complete the mission? 

• What solutions do they prioritize? 

• Do stakeholders sufficiently recognize and 
exploit the interdependencies between 
different solutions?  

4C: Reflexivity  Reflexive monitoring, anticipation, 
evaluation and impact assessment 
procedures, which provides the analytical 
and forward-looking basis 

 • Is the mission’s progress monitored and is the 
MIS on track to meet the mission? 

• If not, are sufficient measures taken to catch-
up? 
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for redirecting the system’s problem 
framing and search for solutions based on 
lessons learned and changing context. It 
can be seen as second order 
directionality. 

• Is the impact and relevance of MIP instruments 
regularly evaluated and, when needed, are they 
adequately redesigned?  

• Does the mission still adequately capture a 
pressing societal problem? 

• If not, is progress being made towards 
reorienting the mission? 

SF5  

Market formation 

Market formation is the concrete 
establishment of a new market, often 
mandated by the government in the initial 
phases of development and support by 
policy measures, subsidies, tax breaks, 
etc. Commercial market formation occurs 
once the technology has matured. 

1) the number of niche 
markets that have been 
introduced,  

2) specific tax regimes for new 
technologies, and  

3) new environmental 
standards that improve the 
chances for new 
environmental technologies. 

• Are formal or informal policies supporting the 
diffusion of solutions sufficiently rapidly to 
complete the mission? 

• Are formal or informal policies phasing-out 
harmful technologies and practices sufficiently 
rapidly to complete the mission?  

• Are stakeholders sufficiently rapidly adopting 
the solutions? 

• Are stakeholders sufficiently rapidly 
abandoning harmful practices and 
technologies? 

SF6  

Resource 
mobilization 

Public resource mobilization dedicates 
financial and human resources towards 
supporting a new technology, such as 
through tax breaks, subsidies, funding 
research institutes, etc. Private resource 
mobilization occurs within companies 
that either invest in or diversify into a new 
technology. This can be either human or 
financial resources. 

This function is difficult to map 
by means of specific indicators 
over time. In this case the best 
suited method to create insight 
in the fulfilment of this 
function is to detect, by means 
of interviews, whether or not 
inner core actors perceive 
access to sufficient resources 
as problematic. 

• Are sufficient human, financial and material 
resources mobilized to fulfil the other system 
functions? 

SF7  

Counteracting 
resistance to 
change/legitimacy 

Legitimacy is the private, public and civil 
society acceptance of a new technology. 
Actors can either resist change or increase 
legitimacy for new technologies through 
the formation of networks or coalitions. 
Such coalitions may lobby for or against 
specific policies, or more generally place 
an issue on the political or public agenda. 

1) the rise and growth of 
interest groups and their lobby 
actions. 

• Do all stakeholders support the mission’s 
problem? 

• Are stakeholders advocating or lobbying to 
prioritize the mission’s problem over other 
societal problems and wants? 

• Are stakeholders advocating or lobbying for 
more solution-support and phase-out of 
harmful practices and technologies? 

• What solutions receive the strongest lobby 
support or opposition? 
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3 METHOD  

This research has been performed in order to get a better overview of varying innovations along the 

Dutch coast relating to the Marine sector and Mission-E ‘Sustainable and safe North Sea, oceans and 

inland waterways. The main relevant subject matters are related to different types of mariculture, 

namely fish farming, shellfish farming (including various species of molluscs and crustaceans), and 

seaweed farming. Other subjects that (potentially) connect to this are saline agriculture, fisheries, 

sludge, nature conservation, and green energy. Since in a biological ecosystem all organisms and 

processes are directly or indirectly linked, this research is interested in integrated innovative concepts 

that span two or more of the abovementioned subjects. Examples include: multi-use wind parks, co-

cultivation aquaculture, and Integrated Multi-Trophic Aquaculture (IMTA) on land. 

This study has used several methods in order to create an overview of the marine sector in the 

Netherlands fitting with the research question; WHAT OPPORTUNITIES ARE THERE IN THE DUTCH MARINE SECTOR 

THAT COULD LEAD TO INTEGRATED OR MULTI-VALUE INNOVATION CONCEPTS? Data has been obtained from 

interviews, observations and literature. In a number of iterations, new interviews or literature based 

on a more deep understanding, was processed and analysed. This data in turn was structured using 

the SFs and embedded into a map using an online tool called KUMU. This data structuring might help 

the reader to discern what possibilities there are to develop further innovations and through it maybe 

promote integration of different sectors. Mapping also allows for a network view appropriate for a 

systems analysis. Before going more deeply into the content of this study, a description will be given 

of the different methods used. 

Field trip Texel 

In April 2021 a short trip to Texel, a nascent cluster, was conducted. The intention of this trip was to 

talk to key-stakeholders involved in the project Blauwe Polder 1. A subsidy request for the project had 

recently been granted and the involved stakeholders were interested in development possibilities of 

the project. The trip was only of short duration (two days), and it was the only one possible under the 

conditions of Covid-19. The course of the trip is further elaborated on in the Findings & Observations.  

Interviews 

Insights are based on semi-structured interviews (interviews structured by topic list) with actors from 

different types of organisations including economic organisations, non-governmental organisations 

(NGOs), knowledge institutions (KIs), public-private cooperation’s (PPCs) and projects. The intent of 

the interviews was to get insight into 1) the role of the actor in its sector and their current activities, 

2) the vision of the actor on the different innovative concepts, and 3) the wants and needs of the 

player. These interviews were mostly conducted via online communication platforms due to the during 

the research active circumstances of Covid-19. In total 32 interviews were conducted in the period of 

January 2021 to July 2021. Chapter 8 (Appendix, Table 2A) contains a list of all conducted interviews. 

Summarized versions have only been included when they were approved by the interviewees. All 

interviewees provided consent to transcribe and use the conversation for the purpose of this research. 

All quotes have been anonymized to ensure confidentiality.  

Literature study 

An understanding of the mariculture sector in the Netherlands has been generated by searching for 

information concerning the three main subjects; fish farming, shellfish, and seaweed farming. During 

this search, information was mostly filtered based on integration possibilities (bother vertically and 

horizontally). An understanding of Integrated Multi-Trophic Aquaculture (IMTA) has mostly been 

based on previous scientific research and this literature study has been included in the Table 1A in the 
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Appendix. Key insights and information have been substantiated and complemented with rapports and 

documents received and found online. An overview of relevant consulted literature can be found in 

the Appendix, Table 1A.  

The interviews, as well as relevant documents and websites, illustrate the different challenges and 

strategies of the different organisations and highlight the varying needs of the actors. This information 

has been used in formulating the descriptions as seen in the digital tool KUMU. 

Visualisation findings - KUMU  

All interviewed actors and their relevant connections have been visualised using a digital tool – a 

relationship mapping software - called KUMU. [21] When possible, the actors have been pinpointed to 

their approximate geographical location. This could, for example, be the office location or a test site. 

Additionally, the actors have been categorized based on the following types of organisations (elements 

in KUMU): economic organisation, non-governmental organisation, knowledge institution, public-

private cooperation or projects. They also have been tagged with labels referring to subjects they 

relate to, such as fish farming, shellfish farming, seaweed farming, fisheries, saline agriculture, sludge, 

nature conservation and green energy. Actors have only received such a tag if they are active 

participants concerning the subject. For example, HZ University has a research group called 

Aquaculture in Delta Areas and has therefore received the tag ‘fish farming’. Utrecht University, 

however, has only limited involvement in the subject matter with only a few relevant articles and no 

specific courses or research groups, and has therefore not received this tag. Due to the complexity of 

categorizing the nature of the different types of connections, the types of connections have been 

limited to: member, project partner, known collaboration, and potential collaboration, and left 

unlabelled when unclear or undefined.  

The map can be found with the following link: https://kumu.io/Leodie/marinesectornl#actieve-spelers 

(view: ‘All actors’). There is an additional view called ‘Potential connections’ which can be used for 

future development of the marine sector. Within the online version it is possible to select actors and 

connections. When clicking on a connection in the map, it is possible to see the nature of that 

connection or the suggestion for a possible collaboration. Similarly, when clicking on an actor, it is 

possible to see its direct network as well as a short description of the actor which illustrates its mission, 

approach and wants/needs. Due to the sometimes limited information, this description is not complete 

for all actors or in some cases completely absent. The online version allows for selection and filtering 

of the actors based on the types of elements, connections and tags. Filtering based on tag is possible 

by clicking on one or several of the subjects at the bottom of the map. The types of elements and 

connections can be filtered by following the steps as shown in Figure 1. First the settings bar needs to 

be opened (step 1.). Then within the settings bar a similar icon appears for ‘Filter’ (step 2.). Within the 

Filter Settings, elements and connections can be (de)selected.  

The size of the actors (elements) has been determined based on the metrics ‘degree centrality’ in 

KUMU. Degree centrality counts the number of connections an element has and uses it to determine 

the scale of the element. ‘Potential’ links have been excluded in this metrics. Scaling of the elements 

has been performed per element type and the size is limited between 0.3x and 1.5x.  

 

https://kumu.io/Leodie/marinesectornl#actieve-spelers
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Figure 1. Image illustrating how to find the Filter Settings in KUMU. Step 1 opens the settings bar, step 

2 opens the filter settings.    

 

Systems Functions: an analytical framework 

The findings and observations based on the semi-structured interviews, literature study and KUMU 

map have been structured using the structural-functional approach as proposed by Hekkert et al. 

(2007) and Wesseling & Meijerhof (2020). The seven Systems Functions (SF1-7), as described in 

Chapter 2 (Theory) and Table 1, provide the initial framework with which the varying cases have been 

analysed. Structuring of the data based on these SFs and determining the frequency of the SFs, turned 

out to be insufficient for answering the research question. Due to the time and spatial pandemic 

related restrictions of this research, data collection was insufficient to map the functions as detailed 

as suggested in Table 1 (column 3). Nevertheless, structuring of the data based on the SFs and 

visualisation of the data using KUMU made clear that there is a form of clustering throughout the 

Netherlands and a need for defining key actors within the different sectors. Therefore, the data is 

analysed based on geographical clustering as well as a bio inspired method, namely defining keystone 

species. It should be noted that the insights generated through this analysis are merely a preliminary 

indication and not factual. Additionally, the final dataset on which this analysis rests is influenced by 

the determination of the scope. The scope of the research was more narrowly defined during iterations 

of interviews and new literature. This process will be elaborated on in the next Chapter 

(Findings & Observations).  

4 FINDINGS & OBSERVATIONS  

4.1 WHERE LAND ENDS AND SEA BEGINS 
The search started with the case Blauwe Polder 1 (also referred to as project Sea farm at land) which 

has recently received a Waddenfonds grant in March 2021. The application for the grant was submitted 

by three foundations, namely Blauwe Polder, Ocean’s at Work, and the Salt Farm Foundation. A local 

analysis of activities on Texel and in North-Holland turned out to be too limiting, since it did not provide 

enough data for analysis after data collection (the fieldtrip). The problem-owners and associated local 

entrepreneur did not allow the interviewing of local stakeholders in the public and governmental 

realm. The problem owners felt that due to the sensitivity of the starting phase of the project Blauwe 

Polder 1, it was not possible to fully explore all (potentially) involved actors on a local scale. The reason 

for this sensitivity remains largely unknown. Although it became clear during interviews with other 

economic stakeholders in the area that there was already a history of innovations, as well as a history 

of financial distribution which exacerbated trustworthiness. In order to gain a better understanding of 

integrated mariculture possibilities, it was decided to widen the scope of the search to innovations 

along the Dutch coast.  

2. 

1. 



13 
 

This led to an overview as portrayed in Figure 2. All actors that have been included in the map have 

some connection to an innovation, or innovative concept related to mariculture. Considering the 

original focus of project Blauwe Polder 1, the focus of this research was initially on the following 

subjects: (shell)fish aquaculture, seaweed cultivation, and saline agriculture. During the research, 

several subjects were considered due to their potential of being integrated in multi-value creating 

concepts. In total 8 subjects have been considered, namely, fish farming, shellfish farming, seaweed 

farming, saline agriculture, fisheries, sludge, green energy, and nature conservation. The process of 

the search led to a focus on the first three subjects (fish farming, shellfish farming, and seaweed 

farming). For each of the additional subjects it will be explained why it was (or was not) included in the 

search and to what extent. 

Saline Agriculture 

Saline agriculture is part of the project Blauwe Polder 1 and was therefore initially included in the 

search. Potential links with other subjects related to marine proteins, however, turned out to be 

limited. Two possibilities that were found, were 1) the use of aquacultural wastewater as irrigation 

water for the growth of saline vegetables, such as samphire, and 2) the use of seaweed as a bio-

stimulant on saline crops. Due to the limited integration possibilities of this subject with, for example, 

existing projects, this subject was not fully explored within this research. However, this does not mean 

that saline agriculture could not play an important role in future projects (such as Dubbele Dijk 

projects). Additionally, saline agriculture is not only of relevance in the Netherlands, but worldwide 

countries are coping with salinized soil. There are already several international projects, and 

international interest is high. [22] This international aspect of saline agriculture could be the cradle for 

other projects, such as integrated mariculture concepts, on an international scale. 

Fisheries 

From Blauwe Polder 1 there was also the initial interest in the opinion of fisheries on cultivated fish. 

Therefore, contact with three fishery-related parties (Cornelis Vrolijk, Noordzeevis uit Scheveningen 

and Visned) was included. Interviews with these actors showed that this is a complex subject matter 

for several reasons. Noordzeevis uit Scheveningen and Cornelis Vrolijk both indicated that they 

thought fishing can be done sustainably, making aquaculture unnecessary. They both, to a certain 

extent, expressed their dislike for conventional aquaculture, and were not really interested in 

innovative mariculture systems. The interviewee of Visned elaborated on the complexity of the 

fisheries in the Netherlands by elaborating on some recent activities. A lot has happened the past few 

years to make actors in the fisheries distrustful, such as BREXIT, the abolishing of pulse fishing, the 

conflict between small fishermen and larger companies etc. Additionally, several of the interviewees 

from other sectors indicated that their experiences with fisheries has not always been positive. They 

expressed that they mostly view the fishery sector as autonomous and lobby driven and they stated 

that the sector does not seem to be looking for active connections with other subjects. As a result of 

the complexity of fisheries, this subject has not been further explored within this research but could 

be an interesting topic for future research. A possible connection of fisheries with mariculture could 

be found in the potential collaboration of smaller fisheries or individual fishermen with fish farmers. 

Together they could provide a more consistent supply of various fish species throughout the year 

which, for example, increases their bargaining position on the market. (personal interview, 2021, 

Visned) 

Sludge 

Sludge is a subject that was discussed during an interview with Holwerd aan Zee. It is especially a topic 

of interest for the Northern provinces of the Netherlands since there is a lot of sludge in the Wadden 

Sea. Some projects in Zeeland also include research concerning sludge. Nevertheless, since similarly to 
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saline agriculture there was no direct link to marine proteins, the subjects was not further analysed. 

Sludge could, however, be an interesting material in the double dike concept as proposed by, for 

example, Dubbele Dijk in Groningen. [23] Sludge could possibly be used as fertilizer on the saline crops 

or as a building material for the dikes. 

Green Energy 

Generally, every form of mariculture requires some energy input. This could be for the cultivation, 

harvesting or processing for example. Some mariculture designs closely link with energy production, 

such as the concept of a multi-functional wind park. Ideas that are being explored in the Netherlands 

touch on shellfish and seaweed farming or, for example, nature restauration within the wind parks. 

The concept is currently being explored by several parties with varying objectives. It was mostly 

concluded that biologically and technologically it should be possibly, however, the question remains 

whether it will be commercially viable. (personal interviews, 2021, Hortimare, Taskforce 

Schelpdiersector, North Sea Farmers) Due to the technological complexity, the widely varying 

stakeholders, and the early stage in which this development abides, this concept was not explored in 

detail in this research.  

Other interesting concepts include energy dikes, tidal energy, and salinity gradient power. None of the 

energy concepts, however, are currently used within the Netherlands. Considering the varied options 

of sustainable energy production this subject should be more extensively included in the further 

development of integrated mariculture concepts. 

Nature conservation 

An important objective of these innovative concepts should be nature inclusivity or even to be 

regenerative (the ‘planet’ of the 3 Ps). This desire to work more nature inclusive was also expressed by 

several actors and was therefore included in this research. (personal interview, 2021, Roem van 

Yerseke) Additionally, many activities (will) take place in nature reserves, such as the Wadden Sea and 

the Oosterschelde, which makes conservation of these ecological marine areas an integral part. 

Because of the importance of including nature in the mariculture designs, nature conservation was 

included as a separate subject. An example can potentially be found in hanging cultures of mussels 

offshore (in for example wind parks). These cultures could, for example, form a nursery ground for 

varying species which could lead to a spill over effect as is shown by the offshore mussel farm in the 

United Kingdom. [24] This way offshore aquaculture installations could potentially become stepping 

stones across biogeographical boundaries, restoring marine environments throughout much larger 

areas than just the wind parks. [25] (personal interview, 2021, Taskforce Schelpdiersector) 

All by all, the focus within this study remains on the subjects fish farming, shellfish farming and 

seaweed farming. This, however, does not include the importance of, for example, sustainable energy 

and nature inclusivity. Potential connections with the abovementioned subjects will be elaborated on 

in Chapter 6 (Conclusions & Recommendations).  
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Figure 2. Actors and their connections portrayed in KUMU. The actors (PPC, Economic organization, 

Project, NGO, and Knowledge institution) have been scaled according to degree centrality and tagged 

with one or more of the subjects when relevant. For the interactive map go to: 

https://kumu.io/Leodie/marinesectornl#actieve-spelers  

4.2 MARICULTURE IN THE NETHERLANDS 
The findings and observations based on the interviews and KUMU maps have been structured 

according to the three main subjects: fish farming, shellfish farming, and seaweed farming. Relevant 

SFs have been indicated throughout the text and a short overview of the SFs is given in Table 2.  

TABLE 2. SHORT OVERVIEW OF THE SYSTEMS FUNCTIONS. 

Abbreviation Systems Function 

SF1 Entrepreneurial activity 

SF2 Knowledge generation 

SF3 Knowledge diffusion 

SF4 Guidance of the search 

SF5 Market formation 

SF6 Resource mobilization 

SF7 Counteraction resistance to change  

https://kumu.io/Leodie/marinesectornl#actieve-spelers
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4.2.1 FISH FARMING   

The North Sea is a rough sea which makes it challenging for aquacultural practices. Compared to, for 

example, Northway or Scotland, the Netherlands doesn’t have any suitable coves or inlets. There is, 

however, the idea of including (shell)fish aquaculture in the multi-use wind parks, but there is no 

existing aquaculture offshore yet. [26] Challenges of fish aquaculture in open aquatic systems include 

runoff of nutrients, antibiotics and pesticides, and possible encounters with wild populations. An 

alternative to fish aquaculture located in sea or coastal regions, could be aquaculture on land. 

Currently, there are two innovative aquaculture systems being developed, namely Recirculating 

Aquaculture System (RAS) and Integrated Multi-Trophic Aquaculture (IMTA). The main idea behind a 

RAS is the filtering and recirculating of water to minimize water use (less dependent of e.g., a coastal 

location). IMTA, on the other hand, focuses on the possibility of using the wastewater of one culture 

(e.g., fish) as the nutrient source for another culture (e.g., shellfish, seaweed or halophytes). In 

essence, an IMTA mimics a natural ecosystem, making it a complex system. The concept is relatively 

new and literature on the subject is still limited.  

Both these systems can be found in the Netherlands but to a minimal extent. (SF1) There are four 

companies in total that have developed a form of fish aquaculture on land: Kingfish (Zeeland), Seafarm 

(Zeeland), Blue Linked (Zuid Holland / Texel), and NoordOogst Aquaponics (Groningen). (Figure 3) 

Notably, both Kingfish and Seafarm use a RAS and are already commercially operating companies, 

whilst Blue Linked and NoordOogst Aquaponics are developing an IMTA and are in TRL3 or 4. (SF2) This 

could be seen as an indication of the complexity of an IMTA. In addition, several projects have 

previously tried to setup an IMTA, such as the project Zeeuwse Tong, and Fish, Shell, and Weed. These 

projects indicated that a cost-effective and sustainable IMTA is possible, but they also illustrated that 

a lot of expertise and trial and error experimentation is needed. (SF2) [27,28] This could explain the 

relatively limited amount of activities on this subject. (SF1)  

There is one project that aims to overcome this by sharing knowledge on the subject, namely 

Aquavalley. (SF3)  

“The objective of Aqua Valley is: To structure knowledge sharing and collaboration in 

order to reduce the technical risk of each company in the cluster and to promote the 

development and implementation of knowledge and techniques with a common 

interest.” - [29] (translated from Dutch) 

As can be seen in Figure 3, most project partners are located in Zeeland, with active development 

taking place at the Jacobahaven. Kingfish and Seafarm are project partners, as well as the KIs 

Wageningen University & Research (WUR) and HZ University of Applied Sciences (HZ). (SF2) (Figure 3). 

The expertise and knowledge of Blue Linked and NoordOogst Aquaponics could be desirable in this 

project, especially in combination with knowledge generated by WUR and HZ. (SF2) However, as of 

right now, there is a general lack of trust hindering the sharing of knowledge. (SF3) (personal interview, 

2021, Blue Linked) This lack of trust could be a consequence of, for example, missing personal 

connections or financials pressure. Blue linked and NoordOogst Aquaponics have both indicated they 

wish to scale up to TRL 5. Projects such as Aquavalley could contribute to bridging the ‘death valley’ 

that these companies have to deal with. (SF3, SF6) What is also of note, is that two of the companies 

(Kingfish and NoordOogst Aquaponics) have contact with foreign technology companies (namely 

Bilund and AWI). This could indicate that more involvement of Dutch technological companies or KIs 

is desired in projects such as Aquavalley.   

The opinions about aquaculture on land are still divided. (SF4, SF7) On the one hand, it requires a high 

input of resources (feed, energy, etc.) compared to wild fish, and on the other hand it is a clean form 
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of cultivating fish (environmental benefits compared to fisheries). Different governmental 

organisations have expressed their interest in marine aquaculture, such as Groningen (project Dubbele 

Dijk) and Rijkswaterstaat. (personal communication, 2021, RWS) However, fish is generally not 

considered as a potential sustainable source of protein in the protein transition. These differences of 

opinion are not conducive for innovation development. (SF4) Therefore, it needs to be clear what the 

benefits of aquaculture on land are, in what type of design, and for what purpose. This could help with 

the overall guidance of the search. (SF4) It is mostly suggested that aquaculture on land (in the form 

of a RAS or IMTA) is especially interesting for special / luxurious species, such as turbot. (personal 

interviews, 2021, NoordOogst Aquaponics and Roem van Yerseke). This would suggest that 

aquaculture on land is (initially) mostly linked to a specific niche market. (SF5) The potential for this 

market to expend is, amongst others, dependent on successful development of RAS / IMTA systems 

and research on, for example, plant based (seaweed) feed possibilities. [30]  

  

Figure 3. KUMU map portraying only the actors related to Fish Farming in the Netherlands. For the 

interactive map go to: https://kumu.io/Leodie/marinesectornl#actieve-spelers and select ‘fish 

farming’.  

  

https://kumu.io/Leodie/marinesectornl#actieve-spelers
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4.2.2 SHELLFISH FARMING   

Shellfish farming is part of the Dutch history. It entails, molluscs and crustaceans, with the most 

popular species being mussels, oysters, clams, and shrimp. In 2017 there were 19 shellfish companies 

in the Netherlands with an annual turnover of at least 1 million euros. [6] Despite its historically 

important role, it is argued that the shellfish sector in the Netherlands is in need of change. It is argued 

that this is the result of several factors, such as irregular shellfish stocks, diseases present in wild 

populations, and decreasing consumption within the Netherlands. “Mussels, for example, are no 

longer really a lucrative business.” - NIOZ (personal interviews, 2021, Roem van Yerseke, Taskforce 

Schelpdier, and NIOZ) The activities related to this necessary transformation differ per species. (SF1)  

Mussels 

Most of the interesting activities related to mussel cultivation concern the use of hanging cultures. 

Mussel seed, either caught on the bottom of the sea (especially the Wadden sea) or caught using 

mussel seed capture installations (in Dutch: mosselzaadinvanginstallaties, MZIs), is eventually 

transferred to cultivation plots. These cultivation plots are generally located in Zeeland and the 

Waddenzee. There are two cultivation methods, namely 1) bottom cultures, and 2) hanging cultures. 

[31,32] Bottom cultures are the conventional cultivation method, but hanging cultures are gaining 

more traction. The advantage of a hanging culture is that the mussels do not come into contact with 

sand and sludge, and bottom predators, such as crabs and starfish. Additionally, this method allows 

for nature restoration because ground disturbance is no longer a consequence of harvesting. (personal 

interview, 2021, Roem van Yerseke) Additionally, hanging cultures are interesting because of the co-

cultivation possibility with seaweed. This co-cultivation method does not exist yet and is being 

researched in integrated projects such as Zeemos. (SF1, SF2) [33] At the moment all hanging culture 

systems are located in Zeeland. [34] 

Oysters 

Currently, there is especially a lot of activity concerning the restoration of oyster banks, (SF1) and the 

actors involved in these projects are often the same. (Figure 4) (SF3) These restoration projects are 

often still separated from food production or other commercial activities. (SF7) The project De Rijke 

Noordzee, on the other hand, is researching the possibilities of restoring artificial reefs (including flat 

oysters) in wind parks. It is, however, unclear whether these oyster banks can be used for harvesting. 

Important aspects in most of these projects are the development of a hatchery and the attachment of 

oyster larvae to hard substrates. Roem van Yerseke has developed its own shellfish hatchery. As a 

commercial company they are also involved in, amongst others, oyster restoration projects. This 

corresponds with their wish to work more nature inclusive. (personal interview, 2021, Roem van 

Yerseke) [35] For oyster cultivation, the clove between nature conservation/restoration and food 

production has therefore potentially been bridged by actors, such as, Roem van Yerseke and 

foundation Zeeschelp. (SF2)  

Shrimps 

During this research two actors were found that focus on the cultivation of shrimp on land. (SF1) Green 

Shrimp focuses on the cultivation of Panaeus monodon (tiger shrimp) in a closed RAS, and is part of 

the knowledge sharing project Aquavalley in Zeeland. Another cultivation possibility is explored by 

NoordOogst Aquaponics, namely the possibility to cultivate Dutch shrimps to an extra-large size (>7cm) 

in open ponds within the Double Dike concept. This project is funded by province Groningen and 

Programma naar een Rijke Waddenzee. (SF6) [36]  

Many of the shellfish, including mussels from various locations (Oosterschelde, Wadden Sea, German 

Wadden Sea, and Irish and English bays), are processed in Zeeland. [31] From a historical perspective, 
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the shellfish sector is located in Zeeland, and most of the activities still are. (Figure 4) (SF1) This is also 

indicated by the relatively high amount of family companies. Most of the knowledge concerning 

innovative cultivation methods (including co-cultivation) is generated by these family companies in 

collaboration with KIs, such as HZ University, WUR and NIOZ, or foundations such as foundation 

Zeeschelp. (SF2) Another thing of note is the relatively high amount of branch representatives in 

Zeeland, promoting the consumption of shellfish. (SF5, SF7) Examples include, Taskforce 

Schelpdiersector, project TOP, and project Schelpdieren, duurzaam en gezond. The consumption of 

shellfish in the Netherland is relatively low. In 2017, for example, 65% of the total turnover originated 

from export. [6] The mission of these different actors is to show the potential of shellfish as a 

sustainable source of protein and to promote the overall consumption in the Netherlands.  

“Research shows that shellfish score excellent when it comes to CO2 footprint, 

circular production and health aspects. By focusing more on the consumer regarding 

the sustainability and health aspects of shellfish, the position of shellfish as a valued 

food can be increased. This contributes to improving the revenue models of the 

shellfish farmers and the shellfish sector in general, which are under pressure.” – 

WUR [37] (translated from Dutch) 

Schelpdieren, Duurzaam en Gezond explain the importance of a 'social license to produce'. The 

Waddenzee and Oosterschelde, for example, are protected nature reserves, making that public 

support is needed in order to use these plots. This public support is not only of relevance when 

considering consumers, but also nature conservation organisations. A recurring theme, however, is the 

clash between nature conservatists and economic actors. (SF7) Examples by Roem van Yerseke and 

Polder Wassenaar indicate the difficulty of satisfying everyone’s interests. Overall, it seems more 

communication between economic organisations and nature conservation organisations is needed. 

This connection could possibly be found in projects concerning oyster restoration.  
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Figure 4. KUMU map portraying only the actors related to Shellfish Farming in the Netherlands. For 

the interactive map go to: https://kumu.io/Leodie/marinesectornl#actieve-spelers and select 

‘shellfish farming’.  

4.2.3 SEAWEED FARMING  

The protein transition is starting to get more and more traction worldwide. Seaweed could be an 

alternative protein source that fits within this transition. However, harvesting of wild seaweed is 

generally considered unsustainable. As expressed by several of the interviewees, seaweed harvesting 

is like the deforestation of a rainforest. (personal interviews, 2021, Zeewaar, NIOZ, the North Sea 

Farmers) The focus of most seaweed actors in the Netherlands is therefore on seaweed farming. The 

cultivation of seaweed has experienced a boost in Europe over the past few years and seaweed is 

already cultivated in, for example France and Spain. (SF4) [38,39] There is also already an existing 

market for seaweed, for food as well as chemicals, such as natural binders. (SF5) (personal interviews, 

2021, the North Sea Farmers and TNO) The seaweed sector in the Netherlands is a relative new sector 

that is still in development. As expressed by Hortimare: “The Netherlands is therefore not a frontrunner 

when it comes to seaweed farming”, but the number of activities is increasing. [40] (translated from 

Dutch) Zeewaar was the first to start a seaweed farm in the Oosterschelde in 2013, and was followed 

by the organisation the North Sea Farmers in 2014. Currently, as shown in Figure 5, there are about 8+ 

economic organisations involved in the cultivation and 9+ in the processing of seaweed (with some 

https://kumu.io/Leodie/marinesectornl#actieve-spelers
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overlap). (SF1) Many of these actors are member of the North Sea Farmers: “This is our current 

community of Farmers: almost 100 of them.” – the North Sea Farmers  

In the Netherlands, two types of seaweed farming are being developed, seaweed farming on land and 

seaweed farming in open aquatic environments. Both cultivation methods have their own pros and 

cons and they appeal to different types of markets. (SF5) Seaweed on land requires more maintenance 

and input of energy and resources, but it does allow for a more constant production of ‘clean’ seaweed. 

One characteristic of seaweed is that it can function like sponge, meaning that it is capable of absorbing 

all types of chemicals, including pollutants (such as heavy metals etc.). Therefore, seaweed grown on 

land is especially suitable for, for example, cosmetic and pharmaceutical products, because it can 

guarantee the seaweed is not polluted by unknown chemical. There are two companies working on 

seaweed cultivation on land, namely Seaweed Tech and Waddenwier, but even within the concept of 

seaweed farming on land there are varying degrees of controlled settings (referring to the quality of 

the water that is used, indoor or outdoor etc.). (SF1) Seaweed farming in open aquatic systems, on the 

other hand, has as advantage that it allows for bulk production. Seaweed cultivation in an open 

environment is already done in ports, such as the Jacobahaven and the port in IJmond. (Figure 5) 

Additionally, the organization North Sea Farmers has a testing facility offshore nearby Scheveningen, 

which can be rented for experiments. (SF1).  Several actors argued that the North Sea is clean enough 

for seaweed meant for human consumption. (personal interviews, 2021, the North Sea Farmers, the 

Seaweed company, and NIOZ) Other interesting developments include the use of seaweed for animal 

feed, as bio stimulant for crops, as building material, or as bioplastic. (SF5) (personal interviews, 2021, 

The seaweed company, Blueblocks, and Erik Klarenbeek).  

All the different actors focus on different aspects of seaweed farming and/or its potential product 

development. Activities seem to be spread quite evenly along the coast, namely in Zeeland (the 

Oosterschelde and Grevelingenmeer), South-Holland (offshore test facilities the Hague), North-

Holland (IJmond, Amsterdam, Texel), and Groningen (Eemshaven). (Figure 5) (SF1) Most of these 

actors (such as start-ups) are still in the development phase since there is no large scale production of 

seaweed in the Netherlands yet. Cultivation techniques offshore as well as on land are still in 

development. Additionally, more research is needed concerning protein extraction in order to further 

explore the possibilities of seaweed products. (SF2) Many different types of organisations are involved 

in this research, including WUR, NIOZ, TNO, foundations, living labs etc. Together with the economic 

organisations they are responsible for the knowledge generation concerning seaweed (fundamental 

as well as applied). (SF2) One organisation that seems to play a vital role in knowledge diffusion, is the 

North Sea Farmers. North Sea Farmers tries to stimulate the sharing of knowledge by organising events 

and workshops. These workshops are centred around overarching questions and issues and are often 

held with fixed group members. (personal interview, 2021, the North Sea Farmers) This set-up allows 

for the formation of personal relations, which is key to building trust. (SF3) This is a set-up that other 

sectors could potentially learn from. NSF has almost 100 members, ranging from “governmental 

institutions, wind park operators, educational institutions, retailers, seaweed farms, fishermen, 

engineers, marine biologists and many more”. – the North Sea Farmers [41] Almost everyone working 

with seaweed is a member, however, in this study it remained unclear what the interrelated contacts 

are. Some members, such as Blueblocks, expressed missing an overview of all the involved actors and 

their current activities. Overviews like this would stimulate independent, interrelated connections. The 

North Sea Farmers is still developing as a communication platform, and these types of insights could 

be valuable for the development of the seaweed sector in the Netherlands.  
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Figure 5. KUMU map portraying only the actors related to Seaweed Farming in the Netherlands. For 

the interactive map go to: https://kumu.io/Leodie/marinesectornl#actieve-spelers and select 

‘seaweed farming’.  

4.2.4 INTEGRATED PROJECTS   

The advantage of an integrated project is the multi-value creating aspect on the different levels; 

People, Planet, Profit. The co-cultivation of fish, shellfish and seaweed has been researched since the 

late 2000s by varying parties. Roem van Yerseke, for example, has tried the combination of algae ponds 

with shellfish (personal interview, 2021, Roem van Yerseke), Hortimare has done research concerning 

integrated marine aquaculture in the project Fish, Shell, and Weed in 2008 [42], and HZ University 

started the project Zeeuwse tong in 2009 [27,28]. (SF1) Additionally, there have been circular projects 

such as RAAK and ZEEVIVO (2015-2020) which researched the possibilities of using seaweed as a 

protein source in fish feed. [30,43] All these projects ended for different reasons. Some were simply 

completed, and others ended due to the complexity of the project or termination of subsidies. (SF6) 

Seafarm and Roem van Yerseke, for example, expressed the complexity of an IMTA.  

“Very few people understand the matter (IMTA), but you have to experience it. When 

you start, you need at least two years to create a basic amount of breeding fish 

necessary as maintenance quantity. After those two years you have to learn how to 

keep that stock alive and how to cultivate them. But in those first two years you can’t 

https://kumu.io/Leodie/marinesectornl#actieve-spelers
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make any profit yet. Then the bank usually doesn’t get involved, so the chance of 

success is by definition already very small.” - Seafarm [44] (translated from Dutch) 

Current integrated projects are set up along the entire Dutch coast and take up different forms. (Figure 

2) Examples include: Blauwe Polder 1, Polder Wassenaar, Dubbele Dijk, Zeemos,and Aquavalley) (SF1) 

Within these projects, knowledge is often generated by the involved entrepreneurs or KIs. Three KIs 

that are often involved, are HZ University, WUR and NIOZ. These KIs often work on overarching themes 

and/or have specific research groups on relevant subjects. HZ University, for example, has the research 

group Aquaculture in Delta Areas. [45] (SF2)  

As mentioned previously, including fish in integrated projects is complex. Additionally, in light of the 

protein transition, fish are generally not considered a potential sustainable protein. (SF4) This makes 

that there are generally two types of integrated projects; with and without fish. Integrated projects 

with fish, namely Blauwe Polder 1 and Aquavalley (and potentially Dubbele Dijk), are mostly dependent 

on specific expertise and knowledge generated by entrepreneurs. (SF2) Considering the complexity of 

integrated aquaculture, knowledge diffusion is seen as key. This is also expressed by projects such as 

Aqua valley: 

“A number of parties have experienced in previous projects that it multiplies 

knowledge sharing. An open and pleasant working method has emerged that people 

want to maintain.” – Aquavalley [29] (translated from Dutch) 

“Of course you think that we are all competitors, we are, but as I always say, you can 

also multiply knowledge. In the beginning it is uncertain, but in the end we all benefit 

from it.” – SeaFarm [46] (translated from Dutch) 

Other integrated projects, such as Polder Wassenaar, Dubbele Dijk, and Zeemos, are more focused on 

the combination of seaweed farming, shellfish farming, and, for example, saline agriculture. The 

double dike concept is mostly explored in the North of the Netherlands, but several parties in Zeeland 

(which include NIOZ and WWF) are discussing the possibility of starting a double dike concept in the 

Southwest Delta. NIOZ states that there is, for example, over 100 km of suitable dike for this along the 

Westerschelde. [47] The abovementioned projects are generally more (financially) supported by 

governmental organisations (such as province North Holland and Groningen) and KIs (such as NIOZ and 

TNO). (SF2, SF6) In 2020/2021, for example, the Dutch Organisation for Scientific Research (NWO) had 

launched a call for proposals related to aquatic food production: “This includes the cultivation and 

breeding of seaweed and crustaceans and shellfish, and the development of robust breeding and 

processing facilities in the North Sea and in estuaries.” Additionally, “NWO is committed to making the 

results of scientific research funded by NWO freely accessible via the internet (open access).” [48] (SF3) 

Activities like these make that innovations related to, for example, co-cultivation are expected to 

continue to increase. (SF4, SF6)  

All by all, when considering all the SFs some stand out based on the frequency with which they are 

found related to the findings and observations. Table 3 portrays this frequency coupled to an overview 

of the findings and observations based on the types of SFs. Based on Table 3 and the KUMU maps it 

becomes clear that there is quite some relevant entrepreneurial activity (SF1). Most of the activity, 

however, is in a starting phase and the type of activity differs per sector/subject. The varying activities 

mostly go hand in hand with knowledge generation (SF2), and there are already the first overarching 

initiatives for knowledge diffusion (SF3). More in depth research concerning resource mobilization 

(SF6) could contribute to improved guidance of the search (SF4). This in turn could ensure a positive 

feedback loop to, for example, SF1 and SF2. The most gain can still be made concerning market 
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formation (SF5) and counteracting resistance (SF7). These two SFs could go hand in hand and 

potentially ensure long lasting success of the innovations.  

 

TABLE 3. FREQUENCY OF OCCURRENCE OF THE SEVEN SYSTEMS FUNCTIONS.  

Systems Function Frequency 
findings 

Description of the findings based on type of Systems Functions 

SF1 - 
entrepreneurial 

activities 

13 The least amount of activities can be found for fish farming. Fish 
farming, and especially IMTA is a complex process making that 
most activity is still at a low level of technical readiness (TRL3 or 
4). The amount of activity concerning shellfish farming is also low, 
but it should be noted that actors involved in shellfish cultivation 
have been presented limitedly in KUMU. There is relatively a lot of 
(recent) activity concerning seaweed farming, including a lot of 
start-up activity. This activity is also quite varied, addressing 
seaweed cultivation offshore and on land, as well as, for example, 
possibilities of processing.   

SF2 –  

knowledge 
generation 

11 Knowledge is generated on all fronts, with a few actors repeatedly 
being involved, such as HZ University, WUR and NIOZ. Most of the 
knowledge generated by this research institutes is generated 
through ‘knowledge by searching’. Knowledge generated by some 
of the economic organisations, such as start-ups or certain 
projects, is mostly generated through ‘knowledge by doing, using 
and interacting’ 

SF3 –  

knowledge 
diffusion 

6 Extensive knowledge sharing through individual connections is 
rare. Main examples include the involvement of an overarching 
networking organisation or commercial project collaboration, 
such as North Sea Farmers or Aquavalley. No clear organisation 
was found that concerns itself with knowledge diffusion related to 
shellfish farming. Two actors that could potentially instigate this 
are Roem van Yerseke and foundation Zeeschelp.  

SF4 –  

guidance of the 
search 

6 At the moment there are two overarching visions that guide 
innovations within the marine sector. One is set forth by the Dutch 
government and formulated in the form of mission-driven 
innovation policy, in particular Mission-E. This mission mostly 
comes forth out of a problem directionality, namely a societal 
challenge. However, there is some form solution directionality 
since some suggestions for solutions are made. The other vision of 
influence is outlined by the protein transition, namely a plant-
based diet. Fish farming is generally excluded as a solution within 
the protein transition. Seaweed and shellfish farming, on the 
other hand, are seen as a potential solution and pushed by varies 
governmental organisations and knowledge institutions. 
Innovative development of the marine sector is still relatively new, 
and there is no clear form of reflexivity yet, such as monitoring or 
adjustment of innovations and their guidance.  

SF5 –  

market 
formation 

5 Market possibilities differ per subject. At the moment fish farming 
is more costly than wild caught fish. This makes that fish farming 
is mostly interesting for specific luxurious fish species and limits 
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market possibilities to niche markets. Expansion of possibilities 
could potentially be found in collaboration with smaller fisheries. 
Similarly, the market possibilities for seaweed are also not well 
established yet in the Netherlands. There are some existing 
markets for seaweed, such as binding agents, but it seems only 
the tip of the iceberg has been discovered yet. Shellfish, on the 
contrary, already has a well-established market. Consumption of 
shellfish in the Netherlands, however, is really low and most of the 
shellfish is exported. A lot of activity concerning shellfish farming 
is therefore focused on the promotion of the consumption under, 
amongst others, the younger generations in the Netherlands.  

SF6 –  

resource 
mobilization 

3 Most of the innovation development within the marine sector in 
the Netherlands is dependent on subsidies. Most of these 
subsidies are provided by governmental organisations, such as 
provinces. It seems, however, that these subsidies are not always 
well aligned. It should be noted that financial actors are 
underexposed in this study. A better insight into the resource 
mobilization could aid with the continued guidance of innovation 
development and should be included in future research. 

SF7 –  

counteracting 
resistance 

4 Seaweed clearly fits within the protein transition towards a more 
plant-based diet and experiences relatively limited resistance. In 
order to prevent possible setbacks, however, it is important that 
the seaweed sector substantiates itself with scientific research (by 
for example answering fundamental research questions) before 
scaling up. The shellfish sector mostly has to counter old 
impressions and prove its potential as a sustainable protein 
source. There are already actors (branch representatives) that 
concern themselves with this. Most resistance is generated by 
nature conservation organisations (NCOs). Communication with 
these organisations is key for successful further development and 
inclusivity of shellfish in innovative concepts. There are no actors 
yet that concern themselves with counteracting resistance 
towards fish farming in the Netherlands. Considering that 
conventional aquaculture is not naturally considered sustainable 
and that fish is generally not part of the protein transition 
definition, it is important to address this early on.  
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5 ANALYSIS  

Analyses of the findings and observations based on the SFs, however, only generated a limited 

overview of opportunities for integrated innovative concepts in the marine sector. The SFs as an 

analytical framework on its own is therefore insufficient to support probable policy recommendations. 

Structuring of the data based on the SFs, however, revealed the varying importance of different actors. 

This observation is also supported by KUMU and visualised by the scaling of the size of the varying 

actors. Additionally, mapping of the actors in KUMU revealed the presence of geographical clusters. 

Consequently, the data has been further analysed based on geographical clusters and important 

actors, also referred to in biological terms as keystone species. 

5.1 PROXIMITY MATTERS 
As can be seen in Figure 2, most activities are located near the coast. This fits with the selected scope 

of this research, namely sustainable proteins from the sea. Additionally, it can be seen that there are 

several clusters concerning relevant activities throughout the Netherlands. In this research the 

following definition is adopted: Clusters are geographic concentrations of interconnected companies 

and institutions in a particular field. [49] Clusters encompass an array of different actors or entities, 

including economical organisations, (non-)governmental organisation, knowledge institutes etc. The 

biggest cluster can be found in Zeeland. In addition, this cluster is quite diverse, relating to all three 

subjects and being performed by different types of actors. (Figure 3-5) South-Holland and North-

Holland both show a similar amount of activities concerning the different subjects. Within North-

Holland a smaller cluster is present on the island Texel. Additionally, a small cluster seems to be present 

in Groningen, next to the Eems. All the other activities are considered outliers.  

The reason for these clusters can most likely be found in different things. When considering the 

shellfish sector, geographic clustering is ostensibly the consequence of a historical development. 

Facilities, (family) companies, and infrastructure related to shellfish farming have all been set up in 

Zeeland over the past few decades, binding most of the sector to this location. Another possibility for 

clustering could be the presence of a facilitating actor. Examples can be found in the foundation 

Zeeschelp and the organisation the North Sea Farmers. Both these actors offer facilities for 

experimentation as well as a platform for knowledge sharing.  

The presence of these clusters could also be of relevance for the success of Mission-E related activities. 

Clustering can affect competition, which in turn can boost innovation as suggested by Porter (1998): 

“Clusters affect competition … by driving the direction and pace of innovation, which underpins future 

productivity growth”. Additionally, clusters can promote collaboration by, for example, collective 

investment in local infrastructure, testing laboratories etc. [49] An example can be found in the project 

Aquavalley. Several actors are active in and around the Oosterschelde. (Figure 3) The geographical 

proximity, the use of similar locations, such as the Jacobahaven, the varied expertise, and the existing 

personal connections, has led to collaborations in the past. These positive interactions have, in turn, 

led to the understanding that the sharing and exchanging of knowledge can lead to accelerated 

success. With this realisation in mind, project Aquavalley has been initiated, forming a positive 

feedback loop for clustering: 

“In order to achieve further development of the aquaculture sector, it is important 

that larger and faster steps are taken concerning technology, husbandry and 

commercialization. These steps are made possible by open and intensive cooperation, 

in which knowledge sharing is a crucial factor.” – Aquavalley [29] 
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Past interactions, however, can also negatively influence cluster forming if the history involves 

disagreements and stressful events such as bankruptcy. In Texel, for example, two companies (Zilt 

Proefbedrijf Texel and Texel Saline) had to file for bankruptcy in 2019. Involved actors split up and 

continued on different projects such as Blauwe Polder 1 and Polder Wassenaar. Considering the small 

scale of the island it is important that the actors advantageously use this geographical proximity and 

invest in positive interactions (such as collaboration) to contribute to the potential of Texel as an 

innovation cluster.  

Overall, clusters can stimulate positive feedback loops concerning varies activities and with that 

innovation. Clusters are therefore especially desirably for ageing provinces. The marine sector offers 

chances of cluster formation in outskirts of the Netherlands, such as Texel, Zeeland and North 

Groningen. Project Dubbele Dijk, for example, could be a unique opportunity for Groningen to attract 

new (younger) entrepreneurs, similarly to projects Blauwe Polder 1 and Polder Wassenaar in Texel. 

Considering the already more advantage cluster formation in Zeeland, other provinces can potentially 

learn from their approach in utilizing and stimulating innovation clusters. A more in depth study of the 

marine cluster in Zeeland could therefore be an advisable topic for future research.  

Besides the potential of local (provincial level) clusters to stimulate innovation within the marine 

sector, a national approach could be proof fruitful too. This would require the linking of the cluster in 

Zeeland with the smaller clusters in the North. This will most likely require an actor that specifically 

fulfils this role as connector, and it will be elaborated on in Chapter 6 (Conclusions & 

Recommendations). 

5.2 DETERMINING THE BEVERS IN THE SYSTEM 
An Understanding of the important actors embedded in the innovation systems could potentially 

contribute to future innovation development related to, for example, Mission-E. The KUMU maps 

(Figure 2-5) visualise the potential importance of the actors by scaling of the size based on the amount 

of connections. Having many connections, however, does not automatically make an actor key in the 

sector (or overall system), which is also stated by KUMU: “In general, elements with high degree are 

the local connectors / hubs, but aren't necessarily the best connected to the wider network.” [21] 

Additional criteria is therefore required to define the important actors embedded in the innovation 

system. These criteria can be found in a Bio Inspired approach, namely the defining of keystone 

species.  

Every ecosystem is made up of organisms fulfilling different functions or niches. Some functions are 

vital for the health of the ecosystem and are performed by different organisms (such as pollination of 

flowers by different insects). Other functions just as vital, might be performed by only a singular species 

(such as the building of dams by bevers). This makes the presence of that species key to the ecosystem, 

and the species is therefore referred to as a keystone species within that ecosystem.  

A keystone species is an organism that helps define an entire ecosystem. Without its keystone 

species, the ecosystem would be dramatically different or cease to exist altogether.  Keystone 

species have low functional redundancy. This means that if the species were to disappear from 

the ecosystem, no other species would be able to fill its ecological niche. The ecosystem would be 

forced to radically change, allowing new and possibly invasive species to populate the habitat. – 

National Geographic [50]  

In this analysis the concept of keystone species is used in the context of innovation. Keystone species 

within this analysis are actors that are vital for the development of innovations within one or more of 

the main subjects fish, shellfish and seaweed farming. KUMU provided an initial indication of which 



28 
 

actors might be essential in the innovation system. The importance of each of these actors for the 

development of mariculture innovations, and with that the potential as a keystone species, will be 

discussed per actor. Their performance as a keystone species is based on three criteria: 1) their 

presence stimulates innovation within their niche (a specific sector), 2) without their presence the 

innovation system would drastically chance, and 3) their function within the system is not easily taken 

over by other actors (low functional redundancy).  

Non-governmental organisations  

The North Sea Farmers is the actor with the most connections in KUMU (22 connections) which can be 

attributed to the nature of the organisation. As a community organisation they are a clear connector 

with almost 100 members, ranging from seaweed breeders and farmers to designers and researchers. 

(criteria 1) Other types of members include marine contractors, wind park operators, governmental 

organisations, investors etc., but connections with the other subjects are limited. Within the seaweed 

sector, the North Sea Farmers are a keystone species connecting different seaweed related actors and 

offering important facilities and services. (criteria 2) Their function as a ‘wide-range’ connector is not 

seen elsewhere in the seaweed sector. (criteria 3) The North Sea Farmers fulfil all three criteria and 

can therefore be seen as a keystone species within the seaweed sector. If more extensive connections 

with other the subjects are developed through, for example, shared facilities, events and workshops, 

the North Sea Farmers could potentially become a keystone species within the entire marine sector. 

Compared to the North Sea Farmers, foundation Zeeschelp, has significantly less connections in KUMU 

(8 connections) and is therefore a abundantly smaller in the KUMU map. Nevertheless, the foundation 

plays an important role in innovation development concerning the three main subjects. Foundation 

Zeeschelp is, for example, a member of the North Sea Farmers (connection to seaweed), in contact 

with Roem van Yerseke (connection to shellfish farming) and involved in several (integrated) 

aquaculture projects, Aquavalley, Zeemos, and Seaphos (connection to fish farming). (criteria 1) Their 

involvement in these projects and their varied connections make them a valuable actor in these 

different aquaculture sectors. Their absence would most likely set back many projects since their 

facility is a hub for experimentation. Additionally, their absence would greatly weaken the connection 

between the different aquaculture subjects. (criteria 2) Their function as facilitator and as a connector 

bridging several subjects is unique and not performed by others. (criteria 3) The foundation Zeeschelp 

could, therefore, be considered a keystone species in the marine sector.  

Economic organizations 

Roem van Yerseke’s involvement in innovation exceeds the shellfish sector and touches on subjects 

such as circularity and co-cultivation. (criteria 1) Additionally, they are involved in nature conservation 

projects and have a clear wish for working nature inclusive. Knowledge needed for these conservative 

and nature inclusive projects is generated in their in-house laboratory, namely a shellfish hatchery. 

Their knowledge and expertise on this subject is unique and in this study no other actor was found 

with such a hatchery. (criteria 3) Without their presence, innovation on, for example, oyster 

conservation might halt. (criteria 2) All by all, Roem van Yerseke can be seen as an important innovator 

in shellfish culivation, largely due to their knowledge on hatcheries. This makes them a keystone 

species within the marine sector.  

Another economic organisation with potential keystone qualities is Hortimare. Hortimare expressed 

their interest in contributing to the development of the seaweed sector. As can be seen in Figure 5, 

they are mostly involved with seaweed farmers and KIs (5 connections). Their (previous) involvement 

in several project suggests they are an important supporter for knowledge generation. (criteria 1) 

Additionally, they are the only economic organisation focussing on the breeding and propagating of 

seaweed in the Netherlands this far. (criteria 2) It is, however, too early to conclude their measure of 
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importance on the development of seaweed secto. Therefore, it cannot yet be concluded whether 

Hortimare fulfils a keystone species role.  

Knowledge institutions 

HZ University and WUR (or WMR) are often involved in varying (integrated) projects, which is also 

indicated by their relative large size in KUMU (7 and 11 connections respectively). They are overall 

important generators of knowledge. (criteria 1) HZ University, for example, has a research group called 

Aquaculture in Delta Areas, focused on the sustainable farming of (shell)fish in the Delta region. 

Similarly, the WUR has a marine institute, Wageningen Marine Research (WMR, previously known as 

IMARES), which is located in IJmuiden, Yerseke, and Den Helder. Both institutes are also involved in 

the Delta knowledge centre which has as mission to stimulate “Living and working in the Delta: climate 

adaptation through natural solutions”. [51] Notably, both KIs have a focus that is more applied. It can 

be argued that their contribution to knowledge generation is often indispensable. (criteria 2) Due to 

their more applied focus, their input cannot be replaced by other KIs, such as NIOZ, which focus on 

more fundamental research questions. (criteria 3) This makes KIs like HZ University and WUR keystone 

species within the marine sector. NIOZ has a different focus area, but provides fundamental knowledge 

nonetheless. Information on this KI is limited, but they could potentially also be a keystone species.  

Projects 

Projects are often a temporarily collaboration of several actors. This makes it hard to define a project 

as a keystone species. Nevertheless, projects can be of great influence on innovation development, 

performing a key role in the success of a sector. Aquavalley (7 connections in KUMU) is an initiative in 

Zeeland that focuses on knowledge diffusion concerning “algae and seaweed cultivation, Live feed for 

fish larvae, Hatchery stock, Hatchery technology, Process technology and Shellfish and Fish hatchery”. 

[29] By combining different types of expertise and functioning like a platform, Aquavalley accelerates 

innovation and fulfils a key role in aquaculture development.  

Another element that is relatively big in KUMU concerns several oyster conservation projects. Many 

of these projects did not have an official name, which made it hard to categorize them as separate 

projects in KUMU. This distorts their size and obscures their potential importance. Two projecs that 

could be discerned were POC and de Rijke Noordzee. These projects, however, are most of the time 

solely focused on conservation and restoration and do not include and form of (potential) mariculture. 

This makes them no keystone player in this study, but their potential will be elaborated on in Chapter 

6.   

The North of the Netherlands has fewer projects than the cluster in Zeeland, but some of these projects 

are potentially very interesting for the entire marine sector. These projects include Polder Wassenaar, 

Dubbele Dijk, and Blauwe Polder 1. Besides their potential key role in innovation development, they 

could also possibly form a link between the North and the cluster in Zeeland. This potential will be 

elaborated on in Chapter 6.  

Public Private Cooperation 

PPCs are not represented much in KUMU. The PPC Programma naar aan Rijke Waddenzee is linked to 

several projects in the North of the Netherlands (5 connection in KUMU). The themes of this PPC, 

however, do not extensively address food production possibilities. Expansion into mariculture could 

make this PPC a key player in the North for innovation development. 

Overall, key actors perform functions such as facilitator, innovator, and generator whilst also having a 

connecting role. Most key actors are not cluster-bound, and their reach stretches beyond specific 

clusters and/or sectors. Fulfilling a connecting role could therefore be seen as an important component 

for becoming a keystone species within the mariculture sector.    
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6 CONCLUSIONS & RECOMMENDATIONS  

Before addressing the conclusions, it should be noted that they are all tentative and indicative. Actors 

within the marine sector and potential policy makers could use the data and conclusions from this 

report as indicative, but it should not be stated as factual. As described in Chapter 3, within this 

research it was chosen to focus on a broad scope. One consideration that was made, was to focus on 

a systems level, rather than the individual innovations. This choice led to an increase in breadth, which 

was desired for the research question, but simultaneously led to a loss of depth. This depth could be 

regained in several ways by, for example:  

1. Limiting the scope to integrated and multi-value innovation possibilities in one particular 

sector (such as the seaweed or shellfish sector);  

2. Evaluating an individual innovation concept based on a TIS framework (such as the double 

dike concept); 

3. Elaborately mapping a historical timeline based on factors such as suggested in column 3 of 

Table 1.  

The research question concerns itself with opportunities for integrated, multi-value creating 

innovation concepts; WHAT OPPORTUNITIES ARE THERE IN THE DUTCH MARINE SECTOR THAT COULD LEAD TO 

INTEGRATED AND MULTI-VALUE INNOVATION CONCEPTS? Considering the fact that there are already initiatives 

for these concepts within the Netherlands, the final conclusions and recommendations will especially 

focus on the opportunities possible for making these concepts into a success. The integrated concepts 

found in this study - which can form the basis for further innovation development - are: 1) A double 

dike with inner dike mariculture, 2) Integrated Multi-Trophic Aquaculture (IMTA) on land, and 3) Co-

cultivation in open aquatic systems.  

Double Dike with Inner Dike Mariculture 

The double dike concept is being developed by project Polder Wassenaar in Texel and project Dubbele 

Dijk in Groningen and focuses on subjects such as water management, nature conservation, saline 

agriculture, shellfish farming and seaweed farming. These projects are already working towards a 

collaboration in which entrepreneurs can start with small scale experiments in Texel and eventually 

scale up in Groningen. Eventually, these double dike areas could not only attract more entrepreneurs, 

but also tourism by becoming recreational areas. The interest of Zeeland in the double dike concept 

could potentially form the bridge between the North and the Southern cluster in Zeeland (and with 

that form a potential link between the Wadden Sea and the North Sea). Collaboration could be possible 

through individual projects. In this case, projects from Zeeland could be offering expertise on, for 

example, shellfish and seaweed farming, and the projects in the North could share their findings on 

the double dike concept. It would also be interesting for the Northern provinces (Noord-Holland, 

Friesland, and Groningen) to form a knowledge centre that focuses on these kind of concepts. This 

knowledge centre would stretch beyond the themes as now proposed by, for example, the network 

organisation PRW (Programma naar een Rijke Waddenzee), and could take upon itself the function of 

advancing knowledge diffusion with the cluster Zeeland.  

The double dike concept allows for possible integration with many different subjects, such as sludge 

and green energy (e.g., energy dike). Since this concept also addresses challenges such as salinized soil 

and rising sea levels, it is potentially an innovation of interest for many countries with large coastal 

areas. Knowledge generated in this field could therefore strengthen the market position of the 

Netherlands internationally, by making sure the Netherlands remains a frontrunner when it comes to 

knowledge on water management and food production. It is important, however that it is shown that 
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the strength of this concept is within its nature inclusivity. Water management, nature conservation 

and food production go hand in hand and strengthen each other through, for example, alternating 

phases. As was mentioned in Chapter 2 (Theoretical context), the formulation of a mission (such as 

Mission-E) is important because it influences the course of innovation. The missions should guide 

innovations towards the development of concepts that are out-of-the-box and future-proof. 

Formulations should therefore not focus on ‘water management on the one hand, and economic 

activities on the other’, but be based on themes such as nature inclusivity and synergy in which these 

aspects naturally strengthen each other. This includes economic activities that create more nature 

instead of less, with the idea in mind that nurturing nature will create a positive feedback loop and 

reinforce economic activities. Another example (which is not in development yet) that illustrates this, 

is for example the use of small, offshore islands that protect the coast (water management) whilst 

creating new habitats. In this case, new habitats mean more resilience and biodiversity as well as more 

chances for food production.   

Integrated Multi-Trophic Aquaculture on land 

Other mariculture possibilities that are being developed on land are variations on Integrated Multi-

Trophic Aquaculture (IMTA) which combine the cultivation of, for example, fish, shellfish, seaweed 

and/or halophytes. Knowledge sharing on this subjects is stimulated within the cluster Zeeland by the 

project Aquavalley, but knowledge diffusion reaching outside of this cluster is limited. Because of the 

complexity of this concept, both technically and biologically, knowledge diffusion and resource 

mobilization is essential for the stimulation of entrepreneurial activity and further knowledge 

generation. Both Blue Linked and NoordOogst Aquaponics develop marine IMTA systems with a 

circular aspect that minimizes in- and outputs, such as feed, waste and overall water. Therefore, these 

systems could potentially be of great significance in countries that struggle with their freshwater 

supply. Similarly to the double dike concept, this innovation could place the Netherlands ahead when 

it comes to aquaculture. IMTA on land is a relative newly explored form of aquaculture, especially 

combined with recirculating techniques. It is, therefore, expected that the demand for specific 

knowledge in the areas of production systems, feed, breeding, and logistics, will continue to increase. 

The fact that it is still unexplored internationally could be an extra incentive for stimulation of resource 

mobilization and knowledge diffusion – two systems functions needed for successful development of 

IMTA.  

Knowledge diffusion could be advanced simply by the joining of the economic organisations Blue 

Linked and NoordOogst Aquaponics to the project Aquavalley. This may sound straight forward in 

theory, but will most likely require the development of new forms of collaborations. Current project 

partners of Aquavalley are mostly located in Zeeland and already know each other (which contributes 

to the development of trust). Since these other actors are not located close by and do not know each 

other personally, the collaboration cannot rest on cluster-related advantages such as the sharing of 

facilities or regular meetings. A possible solution can be found in the approach upheld by the North 

Sea Farmers, which manages to bring together many different actors located throughout the 

Netherland. Another possibility to improve knowledge diffusion would be to encourage a stronger 

involvement of KIs, such as HZ University, WUR and NIOZ (keystone species), which could publicly 

provide fundamental and applied knowledge. The increased involvement of other KIs such as technical 

and fundamental universities could also be beneficial. In this case it is especially important for these 

universities to ‘ask the right questions’. Research questions should be formulated together with the 

relevant stakeholders to increase the chance of impact.  

Other ways to (indirectly) stimulate IMTA development is by exploring and supporting market 

development. Possibilities that were discussed with the interviewees include Short Food Supply Chains 
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(SFSCs), true pricing, and international possibilities. Standard methods for supporting pioneering 

innovations include the formation of (temporary) niche markets or creating competitive advantage by 

favourable tax regimes. A more complex solution could be found in the combining of markets. Small 

fisheries struggle in the current climate and fish farmers struggle with a constant market, since there 

is no Visafslag for cultivated fish yet. Together they could provide a more consistent supply of various 

fish species throughout the year which, for example, increases their bargaining position on the market. 

This collaboration would potentially also create more opportunities for SFSCs and upcycling of waste. 

A more consistent supply of varied products (fish as well as other products from the IMTA) could be 

desirable for local organisations such as hospitals, hotels and restaurant. Additionally, this localised 

SFSC could potentially enable controlled food processing and waste management (either by making a 

deal with these local organisations or by collectively arranging the food processing). There are already 

several actors that concern themselves with, for example, turning seaweed waste into bioplastics or 

fish skin into fish leather.  

Besides the thus far limited market possibilities, it became apparent during the interviews that some 

of the entrepreneurs struggle with the business side of their company. This is most likely the 

consequence of distrust towards business partners. Considering the personal investment of the 

entrepreneurs it is difficult for them to handover their innovation and/or lose control over their initial 

vision. Additionally, they have to work with small margins on their products, making competition with 

existing companies (using conventional aquaculture systems) unequal. True pricing could therefore be 

another indirect market stimulus for food production systems such as IMTA. True pricing would do 

more justice to their products by taking into account the multi-value creating aspect of the innovations, 

instead of solely looking at profit under the current model. This multi-value aspect includes other types 

of values related to the 3Ps, People and Planet, such as CO2 emissions, fair labour, nature-friendly 

chemicals etc. This way, true pricing would reward nature inclusivity and circularity, as well as healthy 

and safe products.  

Co-cultivation in open aquatic systems 

Besides co-cultivation in the form of an IMTA on land, it is also possible to co-cultivate marine organism 

in open aquatic systems. Considering that these cultivation systems are embedded in marine 

environment, nature-inclusivity becomes all the more important. Despite this realisation by several 

actors, nature conservation/restoration projects and food production projects do not often interact 

yet. Potential for synergy can be found in concepts such as multi-use wind parks or concepts such as 

designed by Reshore or Zeemos. These systems could potentially stimulate reef formation, shield 

seabed life, form stepping stones, etc. All these spill-over effects promote ecological aspects such as 

biodiversity and ecosystem resilience, which are desired by nature conservation organisations (NCOs). 

It is important that these aspects are highlighted and communicated in order to take away some of 

the current resistance. Additionally, it would be advisable to include these NCOs in the designing of 

these concepts from the start. This, however, also requires open mindedness and cooperation of these 

organisations. It would, for example, be beneficial if the oyster conservation projects increase their 

engagement with food-oriented projects. Overall, keystone species, such as the North Sea Farmers 

and Roem van Yerseke, could initiate this communication and continue to guide and stimulate nature 

inclusivity. Highlighting this nature inclusivity would also help with overall promotion of marine 

proteins, such as shellfish and seaweed. There are several projects and branch representatives 

promoting the consumption of shellfish such as Taskforce Schelpdiersector, TOP, and Schelpdieren, 

duurzaam en gezond. Seaweed, however, is a lot more popular and gaining more traction in regard of 

the protein transition. Joining of forces (of seaweed and shellfish) in this regard could therefore be 

beneficial for 1) developing co-cultivation, 2) taking away resistance, and 3) promoting consumption.  
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All by all, this research showed that there is varied activity concerning mariculture in the Netherlands. 

There are three concepts that showed especially interesting due to their integrated nature and multi-

value creating possibilities. These concepts are: a double dike with inner dike mariculture, IMTA on 

land, and co-cultivation in open aquatic systems. Analysis of the current, active marine sector (based 

on KUMU and the seven Systems Functions) made clear that Zeeland is a prominent cluster concerning 

fish farming, shellfish farming and seaweed farming. Understanding of the clusters within the marine 

sector could help with further development of the sector and policy formulation. The cluster in Zeeland 

could, for example, function as an example for successful cluster formation in the North of the 

Netherlands. Additionally, key actors (keystone species) were defined for mariculture related 

innovation development. These keystone species, however, do not seem to be bound by clusters and 

their reach stretches outside of specific clusters and sectors. As connectors, these keystone species 

could especially play an important role in the generation of positive feedback loops. Connection 

between actors both vertically and horizontally (relating to sectors) is of positive influence on 

knowledge diffusion. By continued stimulation of knowledge diffusion, these key actors could in turn 

stimulate entrepreneurial activity and knowledge generation. Continued knowledge generation is not 

only of importance for the development of the marine sector, but could also be of value on a national 

level. The demand for sustainable aquaculture alternatives is expected to continue to increase and the 

Netherlands could develop itself to be an important player in this field internationally. Considering that 

knowledge on these concepts is generated by various actors in the Netherlands, increasing 

opportunities are created for exporting this knowledge, high quality products, and/or cultivation 

systems abroad. In all cases, it is important to highlight and stimulate the nature inclusivity of the 

concepts that are being developed. This approach to food production should be portrayed as the new 

normal. It is important that innovation is guided towards these nature inclusive and circular concepts 

by formulating the missions in a way that represent this vision. Studies such as these could form the 

first step for reflexivity for (mission-driven) mariculture development. It is therefore recommended 

that relevant actors and policymakers use this study and the KUMU maps (view: ‘Potential 

connections’) for guiding the innovations towards success. Additionally, it would be advisable to make 

true use of the KUMU map by regularly updating it. Overall, opportunities for guiding the innovation 

system (and achieving the missions) can be found in market formation, which includes; export of 

knowledge and skill on an international level, taking away current resistance from NCOs, promoting 

consumption of marine proteins, and creating market advantages for multi-value creating mariculture 

systems.  

6.1 LIMITATIONS OF THE RESEARCH 
The focus of this research was on the current state of the marine sector. Therefore, the KUMU map 

only portrays active and current actors. The mapping of a historical timeline, however, could be useful 

for tracking the development of the marine sector and overall reflexivity. Additionally, historical 

information would help with putting the gathered information in perspective and answering questions 

such as stated in column 4 of Table 1. Considering that KUMU is a relationship mapping software, 

KUMU might be of less value when trying to map such a historical timeline. For future reference, other 

tools will have to be considered when mapping historical events. These events could be newspaper 

archives, publications of articles, organisation of workshops etc., such as suggested in the third column 

of Table 1. 

The analysis that was performed in this research is based on the metrics ‘degree centrality’. This 

metrics generates a clear initial overview of important actors by counting the amount of connections 

and scaling the size of the element accordingly. The scaling, however, is relative to actors of the same 

element type. This means that some actors might be unjustly large. For example, Programma naar een 
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Rijke Waddenzee is a PPC with 5 connections and is bigger than Polder Wassenaar which is a project 

and has 6 connections. Size is therefore an initial indication of importance, but additional metricises 

should be performed for a more definitive conclusion. Performing more metricises, however, also 

requires a more detailed input of data. Other factors that could be considered for future research are 

the mapping of a social network or the defining of the relationship types. Relationships could, for 

example, be defined based on the type of symbiotic relationship, transmitter or receiver, transactional 

or knowledge etc. 

It should also be noted that only a limited amount of actors from the shellfish sector were included in 

this research. Naturally, there are significantly more economic organisations working on shellfish 

farming within the Netherlands than is now portrayed in KUMU. The decision to not include these 

actors was based on the fact that no relevant innovative activities could be found for these actors. 

Additionally, adding all these actors in the map would overcrowd the province Zeeland, and obscure 

potentially interesting observations within the Zeeland cluster. On hindsight, however, the shellfish 

sector has been treated differently in this research than the seaweed sector. If the criteria rested on 

involvement in innovative integrated concepts, some seaweed actors should not have been included 

in the KUMU map. It is therefore important to more clearly define inclusion criteria when considering 

future research. Other factors that remained understudied in this research are the involvement of 

governmental organisations and financial aspects. These topics would therefore be of interest for 

future studies.  
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8 APPENDIX  

TABLE 1A. LIST OF ADDITIONAL RELEVANT CONSULTED LITERATURE.1 

Title Author(s) Description Link 

Aquatische 
Voedselproductie -  
Duurzame productie 
en medegebruik in de 
Noordzee en estuaria 
(2020) 

Nederlandse 
Organisatie voor 
Wetenschappelijk 
Onderzoek (NWO) 

Call for proposals concerning 
aquaculture in the Netherlands, 
relating to Mission-E and Mission-
B, and potentially Mission-D.  

https://www.nwo.nl/calls
/aquatische-
voedselproductie   

Zeesla verwaarden 
(2019) 

Jaap van Hal, TNO Presentation concerning the 
possibilities of using seaweed, 
especially Ulva.  

https://port4innovation1.
nl/files/blue-
growth/2.%20presentatie
%20zeewier%20verwaard
en.pdf    

North Sea seaweeds: 
DIP and DIN uptake 
kinetics and 
management 
strategies (2019) 

Alexander Lubsch, 
NIOZ 

Thesis concerning the uptake and 
internal storage capacity of 
phosphate and nitrate in four 
seaweed species from the North 
Sea. 

https://www.rug.nl/abou
t-ug/latest-
news/events/promoties/
promoties-
vandaag?hfId=118842  

Removal of inorganic 
nitrogen and 
phosphor in marine 
aquaculture 
wastewater by 
microalgae: a review 
(2021) 

Leodie Kruidhof, 
Utrecht University 

Literature study exploring the 
possibilities of using microalgae to 
filter mariculture waste water.  

No active link yet 

Visie Schelpdiersector 
2020 – 2030 (2020) 

PO Mosselen, 
Nederlandse 
Oester 
Vereniging, 
Vereniging van 
bedrijven in 
schelpdierenverwe
rking en -handel 

Description of the vision for the 
shellfish sector in the Netherlands 
as well as an implementation 
program, outlining the approach to 
increase the number of  
consumers of shellfish products, 
and increase the production 
capacity and volume of shellfish in 
the Netherlands. 

https://www.wur.nl/nl/sh
ow/Memo-Quickscan-
visie-
scherpdiersector.htm  

Terug naar de roots 
van het Nederlandse 
voedselsysteem: van 
meer naar beter 
(2020) 

Wageningen 
University & 
Research  

Description of different visions of 
what a regenerative an healthy 
food production system could look 
in 2050 in the Netherlands.  

https://www.wur.nl/nl/sh
ow-longread/Terug-naar-
de-roots-van-het-
Nederlandse-
voedselsysteem-van-
meer-naar-beter.htm  

Restorative 
aquaculture: Offshore 
Shellfish (2020) 

University of 
Plymouth & 
Offshore Shellfish 
ltd 

Video about the positive ecosystem 
interactions with the offshore 
mussel farm of the UK company 
Offshore Shellfish Ltd. 

https://www.youtube.co
m/watch?app=desktop&v
=YX1HL8O2pnw&t=8s&ab
_channel=EmmaSheehan  

Aquaculture 
Perspective of Multi-

Bela H. Buck & 
Richard Langan 

Book that explores the scientific, 
engineering, economic and policy 

https://link-springer-
com.proxy.library.uu.nl/b

 
1 Literature has only been included if it was publicly shared or when it was explicitly approved for sharing.  
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https://port4innovation1.nl/files/blue-growth/2.%20presentatie%20zeewier%20verwaarden.pdf
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https://port4innovation1.nl/files/blue-growth/2.%20presentatie%20zeewier%20verwaarden.pdf
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https://link-springer-com.proxy.library.uu.nl/book/10.1007/978-3-319-51159-7
https://link-springer-com.proxy.library.uu.nl/book/10.1007/978-3-319-51159-7
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Use Sites in the Open 
Ocean (2017) 
 

aspects of marine aquaculture 
multi-use of offshore platforms.  

ook/10.1007/978-3-319-
51159-7  

Perspectief voor een 
Duurzame Visserij. Het 
Europese Visserij 
Fonds (2007-2013) in 
kort bestek (2008) 
 

ERAC & Wing,  
Commissioned by 
Ministerie van 
Landbouw, Natuur 
en Voedselkwaliteit 

Overview of possibilities for 
sustainable fisheries in the 
Netherlands.  

https://dupan.nl/wp-
content/uploads/downlo
ads/080304_perspectief_
voor_een_duurzame_viss
erij.pdf  

Nationaal Strategisch 
Plan Aquacultuur 
2014-2020 (2015) 

Rijksoverheid Description of the national 
strategic plan for aquaculture in 
the Netherlands, including 
developments, perspectives and 
specific market opportunities.  

https://zoek.officielebeke
ndmakingen.nl/blg-
480949.pdf     

Zilte kansen 
Waddenregio (2020)  

Acacia Water 
Commissioned by 
Programma naar 
een Rijke 
Waddenzee 

Report that describes the 
promising initiatives concerning 
salt-tolerant crops, saline crops and 
saline aquaculture. 

https://acaciadata.com/d
oc/AW_021.3_JV_190981
_Zilte-kansen-voor-de-
Waddenregio.pdf  

‘Polders tijdelijk onder 
water om Zeeland 
veilig te houden’ 
(2021) 

Rolf Bosboom, PZC 
news 

News article covering the potential 
of a double dike concept in 
Zeeland. 

https://www.pzc.nl/zeeu
ws-nieuws/polders-
tijdelijk-onder-water-om-
zeeland-veilig-te-
houden~aab2a217/  

 

TABLE 2A. OVERVIEW OF CONDUCTED INTERVIEWS.  

Name Location Activities 
relate to: 

Description Date 

Blue Linked Hazerswoude-dorp 
Zuid-Holland 

Fish farming Company that works on a 
recirculating multitrophic 
aquaculture system. 

Several 
conversation in the 
period of 1-2021 till 
7-2021 

Blauwe Polder Texel 
Noord-Holland 

Other Foundation that focuses on 
integrated concepts within 
the marine and maritime 
sector.  

Several 
conversation in the 
period of 11-2020 
till 5-2021 

BiomimicryNL Utrecht 
Utrecht 

Other Organisation that explores 
and advises on the 
possibilities of applying 
biomimicry.  

18-1-2021 

Earthself    Other   9-2-2021 

Metabolic Amsterdam 
Noord-Holland 

Other   16-3-2021 

Community of 
Practice Noordzee 
(CoP) 

  Other Collaboration platform by 
RVO for member that work 
on activities relating to the 
Noordzee. 

18-2-2021 

HAN  
Centrum 

Arnhem 
Gelderland 

Other Knowledge centre that is 
part of the HAN that advises 
on sustainability questions 

10-3-2021 

https://link-springer-com.proxy.library.uu.nl/book/10.1007/978-3-319-51159-7
https://link-springer-com.proxy.library.uu.nl/book/10.1007/978-3-319-51159-7
https://dupan.nl/wp-content/uploads/downloads/080304_perspectief_voor_een_duurzame_visserij.pdf
https://dupan.nl/wp-content/uploads/downloads/080304_perspectief_voor_een_duurzame_visserij.pdf
https://dupan.nl/wp-content/uploads/downloads/080304_perspectief_voor_een_duurzame_visserij.pdf
https://dupan.nl/wp-content/uploads/downloads/080304_perspectief_voor_een_duurzame_visserij.pdf
https://dupan.nl/wp-content/uploads/downloads/080304_perspectief_voor_een_duurzame_visserij.pdf
https://zoek.officielebekendmakingen.nl/blg-480949.pdf
https://zoek.officielebekendmakingen.nl/blg-480949.pdf
https://zoek.officielebekendmakingen.nl/blg-480949.pdf
https://acaciadata.com/doc/AW_021.3_JV_190981_Zilte-kansen-voor-de-Waddenregio.pdf
https://acaciadata.com/doc/AW_021.3_JV_190981_Zilte-kansen-voor-de-Waddenregio.pdf
https://acaciadata.com/doc/AW_021.3_JV_190981_Zilte-kansen-voor-de-Waddenregio.pdf
https://acaciadata.com/doc/AW_021.3_JV_190981_Zilte-kansen-voor-de-Waddenregio.pdf
https://www.pzc.nl/zeeuws-nieuws/polders-tijdelijk-onder-water-om-zeeland-veilig-te-houden~aab2a217/
https://www.pzc.nl/zeeuws-nieuws/polders-tijdelijk-onder-water-om-zeeland-veilig-te-houden~aab2a217/
https://www.pzc.nl/zeeuws-nieuws/polders-tijdelijk-onder-water-om-zeeland-veilig-te-houden~aab2a217/
https://www.pzc.nl/zeeuws-nieuws/polders-tijdelijk-onder-water-om-zeeland-veilig-te-houden~aab2a217/
https://www.pzc.nl/zeeuws-nieuws/polders-tijdelijk-onder-water-om-zeeland-veilig-te-houden~aab2a217/
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Meervoudige 
Waardecreatie  

and proposes solution for 
multi-value creation. 

Seaweed-Tech Amsterdam 
Noord-Holland 

Seaweed 
farming 

Company that cultivates 
seaweed (Ulva) in a fully 
closed system on land.  

2-6-2021 

Salt Farm 
Foundation 

Texel 
Noord-Holland 

Saline 
agriculture 

Foundation that explores 
the potential of saline 
agriculture in the 
Netherlands as well as 
abroad. 

19-4-2021 

Waddenwier Texel 
Noord-Holland 

Seaweed 
farming 

Company that cultivates 
seaweed on land.  

20-4-2021 

The 
Tides|Welness 

  Seaweed 
farming 

Heeft een rapport 
geschreven over zeewier in 
welness producten (van the 
Tides).  

11-6-2021 

The Seaweed 
company 

Schiedam 
Zuid-Holland 

Seaweed 
farming 

Company that is exploring 
the possibilities of large 
scale seaweed cultivation in 
the Netherlands, as well as 
product possibilities. 

11-5-2021 

BlueBlocks BlueCity Rotterdam 
Zuid-Holland 

Seaweed 
farming 

Company that produces and 
researches biobased 
(building)materials of 
seaweed. 

26-5-2021  

Hortimare Heerhugoweerd  
Noord-Holland 

Seaweed 
farming 

Company that focuses of 
the breeding and 
propagating of seaweed.  

27-5-2021 

The North Sea 
Farmers 

Den Haan 
Zuid-Holland 

Seaweed 
farming 

Network organisation that 
connect varies seaweed 
actors in the Netherlands 
and provides facilities and 
support for the testing of 
seaweed offshore. 

23-6-2021 

Roem van 
Yerseke  

Yerseke 
Zeeland 

Shellfish 
farming 

Company that cultivates 
and sells shellfish and is 
exploring the possibilities of 
nature-inclusive shellfish 
cultivation. 

19-5-2021 

Taskforce 
Scheldiersector 

Zeeland Shellfish 
farming 

Organisation that focuses 
on the doubling of 
production of shellfish and 
the promotion of 
consumption of shellfish. 

4-6-2021 

Visned Texel  
Noord-Holland 

Fisheries The largest Dutch advocate 
for the cutter fishery. 

16-6-2021 
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Noordzee vis uit 
Schevingen 

Schevingen  
Zuid-Holland 

Fisheries Organisation that promoted 
the consumption of fish 
from the North Sea. 

16-6-2021 

Cornelis Vrolijk IJmuiden  
Noord-Holland 

Fisheries Fishery company that is 
active in the catching, 
farming, processing and 
trading of fish and shrimp. 

25-5-2021 

Noordoogst 
Aquapnics 

Groningen Seaweed 
farming & 
Shellfish 
farming 

Company that work on 
marine aquaponics.  

8-6-2021 

Searious Fish 
Leather  

Friesland Fish farming Companies that produces 
and researches the 
possibilities of leather made 
from fish skin. 

31-5-2021 

Coöperatie 
Zeeuwind 

Vlissingen  
Zeeland 

Energy Cooperation that promotes 
the use and development of 
sustainable energy. 

21-6-2021 

Blauwwind 
consortium 

Vlissingen  
Zeeland 

Energy Consortium of companies 
that has developed wind 
park Borselle 3&4 and is 
supporting the possibilities 
of nature conservation in 
the wind parks.  

email contact 

Ocean-Energy 
International 

Amersfoort 
Utrecht 

Energy Consulting company in the 
field of innovative 
sustainable energy related 
to water. 

28-5-2021 

Eten en Welzijn Texel 
Noord-Holland 

Other Foundation that stimulates 
the processing and 
consumption of healthy and 
tasetfull food.  

2-6-2021 

Transitiecoaltie 
Voedsel 
De Gemeynt  

Deventer 
Overijssel 

Other Coalition organisation of 
over two hundred 
individuals from science, 
business and civil society 
organizations that supports 
and promotes the protein 
tranisition towards plant-
based. 

5-5-2021 

Holwerd aan Zee Holwerd  
Friesland 

Sludge Project that has as objective 
to connect the city Holwerd 
with the Wadden Sea and 
this way give the area and 
econmical and ecological 
boost. 

4-6-2021 

Polder Wassenaar Texel 
Noord-Holland 

Seaweed 
farming & 
Shellfish 
farming 

Project that focuses on the 
cultivation of shellfish and 
seaweed in a double dike 
concept. 

23-6-2021 
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NIOZ Yerseke 
Zeeland 

Seaweed 
farming 

Knowledge instutute that, 
amongst others, focuses on 
fundamental research 
questions relating to 
seaweed.  

6-7-2021 

Living Lab 
Schouwen-
Duiveland 

Schouwen-
Duiveland  
Zeeland 

Seaweed 
farming & 
Shellfish 
farming 

Field lab that works on 
projects concerning saline 
agriculture and outer dike 
food production (including 
seaweed and algae crops) in 
the water. 

email contact 

Rijkswaterstaat 
Zee en Delta 

Zeeland Seaweed 
farming & 
Shellfish 
farming 

Organisation that focuses 
on water management in 
the province Zeeland and is 
also, for example, involved 
in the Oyster Covenant.  

email contact 

 


