
  



2 
 

  



3 
 

Summary 
The current industrial food system generates numerous environmental impacts due to the linear 

ŜŎƻƴƻƳƛŎ ƳƻŘŜƭ ƻŦ ΨΩǘŀƪŜ-make-ǿŀǎǘŜΩΩΦ Lƴ ƻǊŘŜǊ ǘƻ ǿƛǘƘǎǘŀƴŘ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ŎƘŀƭƭŜƴƎŜǎ ǘƘŜ ŦƻƻŘ 

system needs to transition towards a circular food production system. Whereas the focus amongst 

practitioners and academics in the circular field tends towards large companies, the circular start-ups 

represent the innovative entity that can generate new innovative business models and quickly adapt 

to changes. However, start-ups often have difficulty with generating viable business models. This study 

aims to determine how circular start-ups in the food sector can create a supportive external 

environment for the development and diffusion of circular business model innovations, in doing so 

supporting the transition towards a circular food production system. Building on existing literature of 

strategic collective system building. 

Based on strategic management, technological innovation systems, and business ecosystems literature 

a theoretical framework has been created. The concepts of strategic collective system building, and 

the innovation system actor analysis have been operationalised within a semi-structured interview. 

And used to perform a multiple case study analysis of 13 circular start-ups in the food sector of the 

Netherlands to validate the strategic collective system building framework for circular business model 

innovations. The data collection included 21 semi-structured interviews and desk research.  

The empirical findings showed that strategic collective system building appeared to be relevant for the 

creation of a supportive external environment for circular business models innovation. Also, this 

research validated the strategic collective system building framework with circular start-ups in the food 

sector and showed which SCSA are performed to overcome certain structural barriers. The empirical 

findings showed that in order to strengthen the CSUs ecosystem several refinements of activities are 

needed. These refinements included: incorporating a reciprocal relationship within the exchange of 

knowledge; add collaboration with the current regime as collaboration with competition; enrich 

collaborative marketing with creating behavioural change towards sustainable consumption; add 

reporting, monitoring and minimum standards in the standardisation of processes.  

This refined framework related to overcome the barriers, structural problems and an overview of 
relevant actors within the innovation system for collaboration provide strategic insights for CSUs to 
create a supportive ecosystem. In this way the research contributes to the creation of a strong external 
environment for circular business models within the food sector to support the transition towards a 
circular food production system.     
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Glossary  

CBM ς circular business model   

CE ς circular economy  

CSU ς circular start-up  

IE ς innovation ecosystem  

IS ς innovation system  

SCSA ς strategic collective system building activities  

LNV ς Ministry of Agriculture, nature and food and safety  
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1. Introduction  
¢ƘŜ ŎǳǊǊŜƴǘ ƛƴŘǳǎǘǊƛŀƭ ŦƻƻŘ ǎȅǎǘŜƳ ƛǎ ōŀǎŜŘ ƻƴ ŀ ƭƛƴŜŀǊ ŜŎƻƴƻƳƛŎ ƳƻŘŜƭ ƻŦ ΨΩǘŀƪŜ-make-ǿŀǎǘŜΩΩΣ ǿƘƛŎƘ 
assumes that economic growth can be realised due to an abundance of resources and limitless waste 
discarding (Jurgilevich et al., 2016). This generates numerous large environmental impacts e.g. 
increased CO2 emissions, eutrophication and deforestation (Baroni et al., 2007; Tilman et al., 2001). 
Despites the importance of safeguarding the global adequate nutrition, approximately one third of the 
global food production is wasted (FAO, 2012). In Europe this results in 88 million tonnes of food waste 
every year, associated with costs estimated around 143 billion euros (Stenmarck et al., 2016). This in 
combination with depletion of natural resources, growing population and decreasing resource stability 
make the challenges for the future food system even greater (Westhoek et al., 2016). Correspondingly, 
the food system requires to transition towards a more sustainable system to withstand current and 
future challenges (Bloemhof & Soysal, 2017). 
 
To transform the current food production and consumption patterns the linear economic model needs 
to change towards a circular economy (CE). This concept holds its origin in different schools of thought 
(e.g. industrial ecology, cradle 2 cradle) and challenges the obsolete take-make-waste model (Rizos et 
al., 2016). The concept is reducing the pressure on natural resources and decreasing food waste, has 
economic potential by offering new business opportunities, generates employment and strengthens 
competitiveness (Antikainen et al., 2017; Bastein et al., 2014; Ellen MacArthur Foundation, 2012; 
Wallace and Raingold 2012). Also, despite the importance for the Netherlands, working towards a CE 
leads to 54000 to 83000 added jobs and a 10% reduction in the yearly CO2 emissions (Coenen et al.,  
2018). The food- and beverage industry has been identified as a sector with large circular potential, 
due to the characteristics of handling large volumes and addressing environmental and economic 
significance. Additionally, the food system is characterized by its central role of managing large 
amounts of various biological materials within supply chains (Vanner et al., 2014), which make circular 
methods more applicable. For the food and beverage industry in the Netherlands, TNO valued the /9Ωǎ 
yearly benefits to be 930 million euros (Bastein et al., 2014). This makes the circular economy within 
the food sector an interesting topic for the transition towards a more sustainable food system.  
  
Whereas the focus amongst practitioners and academics in the CE field is currently on large companies, 
nonetheless innovative start-ups have the ability to adapt new business model innovations quickly and 
give an example to the larger companies (Bocken et al., 2017). Mentink, (2014 pp. 24) defines these 
circular business models (CBM) as ''the rationale of how an organization creates, delivers and captures 
value with and within closed material loopsΩΩΦ The various circular business model innovations and 
strategies implemented by circular start-ups (CSU) will be elaborated upon in the theoretical review. 
These CSUs, representing this innovative part of the business entities, facilitate the change towards a 
circular economy by providing concrete examples of circular business opportunities (Antikainen et al., 
2017). Until recently CSUs within the food sector are implementing circularity strategies (i.e. reduce, 
reuse and recycle), additionally trying to broadcast a message on preventing food waste. Some best 
practise examples of CBMs are seen within circular food start-ups. Varying from processing rejected 
vegetables into soups by Kromkommer, to extracting essential oils from orange peels and process it 
into cosmetics, food and cleaning products by PeelPioneers, or serving dishes of food products from 
supermarkets close to the expire date by Instock (Start-up Delta, 2018). These start-ups implement 
high circularity strategies by reusing food products for human consumption (Garcia-Garcia et al., 2017).  
 
According to Bet & Truijens (2018) the circular economy in the Netherlands is very much driven by 
start-ups which bring ecological and societal impact to the world. However, these start-ups face 
difficulties with getting finance and developing viable business models. In order to overcome these 
barriers, it is relevant to understand collaborative innovation systems for the creation of collaborative 
networks of actors within sectors, that contribute to the fast diffusion of sustainable, including circular, 
innovations towards the transition of a circular economy. The TIS literature provides a system 
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perǎǇŜŎǘƛǾŜ ƛƴ ǿƘƛŎƘ ƛǘ ŦƻŎǳǎǎŜǎ ƻƴ ǘƘŜ ŦƛǊƳΣ ƴŀƳŜŘ ΨƻǳǘǎƛŘŜ ƛƴ ǘƘƛƴƪƛƴƎΩ (Hekkert et al., 2007; Schot & 
Geels, 2008; Hekkert & Negro, 2009). Whereas, the strategic nice management and ecosystem 
literature focus on the meso-level processes, relevant for firms to create a supportive environment for 
their sustainability innovation (Musiolik et al., 2012; Planko et al., 2017). These literature streams are 
combined in the strategic collective system building framework created by Planko et al. (2016) for 
entrepreneurs to collaboratively create an external environment for the diffusion of sustainability 
innovations, to accelerate the sustainability transitions. However, this strategic framework focusses 
on technological innovations without the validation for other innovation types. This thesis with the 
focus on CSUs in the food production system of the Netherlands, provides insights on how strategic 
collective system building can be applied not only for technological innovations, but also for circular 
business model innovations. Furthermore, the combination of the TIS (meso) and strategic 
management literature (micro) is a new approach. Implying the need for validation of the strategic 
collective system building framework created by Planko et al. (2016). Therefore, this research validates 
the applicability and usefulness of strategic collective system building when analysing the strategies of 
CSUs in the food production system of the Netherlands. Furthermore, providing insights for pioneering 
CSUs in the food sector by adding to the wider application of circular practices, contributing to the 
transition towards a circular food production system. 
 
The aim of this thesis is to research the strategic collective system building activities of CSUs in the 

Dutch food production system through the lens of the TIS and business ecosystems. The scope of this 

research focusses on the food manufacturers, retail and hospitality sector. This sector aims to reduce 

and prevent food waste and losses within the food processing and service segments of the food 

production system. In order to gather empirical evidence in the sector on strategic collective system 

building activities, a multiple case study of 13 CSUs in the food production system was conducted. The 

data collection consists of literature research and semi-structured interviews with 13 CSU founders or 

managers in the food sector, complemented by 8 interviews with experts in the field.  

Preliminary desktop research led to discovering literature on relevant theoretic frameworks for 
supporting the development and diffusion of circular business models by CSUs. The TIS framework 
provides a system level perspective on the structural dimensions of an innovation system, revealing 
structural problems in the innovation system of circular business model innovations (Hekkert et al., 
2011). In addition, this framework uses an actor analysis which provide insights in possible 
collaborations opportunities between actors for the realization of strategic collective system building 
activities. Moreover, the ecosystem literature explains the role of leadership actors that initiate and 
push actors within the ecosystem to accelerate the diffusion of a sustainable innovation (Gomes et al., 
2018). Furthermore, the strategic collective system building framework by Planko et al. (2016), 
demonstrates how entrepreneurs and entrepreneurial managers can create a supportive external 
environment for the development and diffusion of their sustainable innovation. By uniting these 
literature streams, a theoretical framework is created, operationalizing the analysis of the strategic 
system building process for the CSUs in the Netherlands. This research approach will answer the main 
research question in this study, introduced as follows:  
 
 
How can circular food start-ups in the Netherlands create a supportive external environment for the 
successful development, diffusion and implementation of their circular business model innovations? 
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In order to answer the main research question, several sub-questions have been formulated:  
 

- What structural problems obstruct the diffusion and development of circular business models 
of circular food start-ups in the Netherlands?  

- Which actors within the food production system of the Netherlands are relevant for 
collaborative efforts in order to create mutual benefits?  

- What strategic collective system building activities are conducted and seen as important by 
CSUs in the food production system of the Netherlands?  

 
The scientific relevance in answering these research questions is related to the contribution of the 
theoretical knowledge of collective system building activities by Planko et al. (2016). First, by 
introducing a circular dimension, followed by applying the strategy framework of Planko et al. (2016) 
to Dutch circular start-ups in the food sector. Practically, this thesis provides actors in the Dutch circular 
economy niches with recommendations and insights to successfully develop their external 
environment, which can support a widespread adoption of circular strategies within the food sector. 
 
The following chapter provides a detailed explanation of the theoretical background, elaborating on 
the CBM innovation, strategies and CSU typologies, the concepts of innovation systems and 
ecosystems for the diffusion of sustainability innovations and the strategic collective system building 
for entrepreneurs. Chapter 3 elaborates on the research methods, describing the data collection 
process and operationalisation of the theoretical concepts for the data analysis. Followed by chapter 
4, which elaborates on the results of the research. Next, the discussion of the empirical data in chapter 
5, including the limitations of the research funding the basis for suggesting relevant future research 
topics. Within chapter 6 the conclusion of the research is presented.  
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2. Literature   
This section elaborates on the innovative business entities of circular start-ups (CSUs) in the food 

sector. By explaining circular business model innovations (CBMI) and circularity strategies 

implemented within the food production system by CSUs to work towards the circular economy. 

Followed by compiling a definition of CSUs and describing various CSU typologies. Furthermore, 

elaborating the concept of innovation systems and ecosystems for the diffusion of sustainability 

innovations, with a focus on the structural actor analysis. Next, the strategic collective system building 

activities for the development and diffusion of circular innovations by entrepreneurs are explained. 

Finally, these literature streams are combined in a theoretical framework which will form the basis of 

the research.  

2.1 Circular economy in the food production system 
As described in the introduction, this research focusses on CSUs in the food sector. In figure 1 the food 

production system is presented in a simplified version, to put this research in the context of the food 

production system towards the circular economy. As Rood et al. (2017) describes, within a circular 

economy the natural resources e.g. water, soil, minerals and biodiversity need to be managed and 

used effectively. Moreover, reducing food waste, eating less processed food and animal proteins and 

more vegetables is important for the optimal use of food. This relates to reducing pressures on the 

environmental and natural resources. Overall, trying to lose the lowest amount of biomass as possible 

by optimally reusing residue streams within the biological cycles of the food production system. 

According to the Ellen Macarthur foundation, cities play an important role when visioning a circular 

ŜŎƻƴƻƳȅ ŦƻǊ ŦƻƻŘ ΨΩ/ƛǘƛŜǎ ǎŜƴŘ ŎƭŜŀǊ ŘŜƳŀƴŘ ǎƛƎƴŀƭǎ ǘƻ ǎǳǇǇƻǊǘ ǊŜƎŜƴŜǊŀǘƛǾŜ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ōŜǘǘŜǊ 

food design, while turning by-products from food eaten in cities into organic fertilisers for peri-urban 

farmers to useΩΩ (Ellen MacArthur Foundation, 2018 p.4). 

Respectively, the various CSU typologies (elaborated upon in section 2.2) described by Henry et al. 

(2019) can be found in the agriculture and livestock management or within the food manufacturers, 

retail and the hospitality sector of the food production system. Since the CBM innovations and 

strategies differ between these two sectors, the focus of this research will be on the food 

manufacturers, retail and hospitality. This sector aims to reduce and prevent food waste and losses 

within the food processing and service segments of the food production system.  
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Figure 1 The circular economy of the food production system (adopted from Rood et al. 2017) 

Within the food production system there are biological cycles of organic ´waste´ streams, containing 

nutritional value which can be recovered, recycled and reused to produce energy or renewable 

material resources (Mihai & Ingrao, 2018). According to Bell et al. (2018) by processing these streams 

into raw materials and renewable energy for circular products, significant economic opportunities and 

environmental benefits can be gained. The most common processes for the revalorisation of biological 

waste streams of food are currently: composting, animal feed, anaerobic digestion, land spreading, 

incineration, waste to energy and landfilling (Garcia-Garcia et al., 2017).  
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Figure 2 Circular strategies for the biological cycle of food (adapted from Garcia-Garcia et al., 2017, p.2215) 

The activities for the revalorisation of food waste are ordered within the literature by prioritising the  

circularity strategies of reduce, reuse, recycle and recover (Garcia-Garcia et al., 2017; Imbert, 2017; 

Papargyropoulo et al., 2014). These activities are categorised and ordered based on the waste 

hierarchy by Vanner et al. (2014), to stimulate the optimum use of food towards a circular economy. 

With the least preferred activities at the bottom and the most preferred activities on top (see figure 

2). However, the missing activity at the top of this framework is the proposed activity of regeneration 

of natural ecosystems by Henry et al. (2019). While the prevention of food waste is on top of this 

categorisation, the reuse, recycling and recovery activities are needed to harvest energy sources and 

renewable materials (Mihai & Ingrao, 2018). The CSUs within this research implement these various 

circularity strategies within their circular business models.  

2.2 Circular start-ups 
Within the CE literature the focus amongst practitioners and academics in the field is currently on large 

companies. However, within the innovation literature it is a common view that incumbents are often 

locked in by investments, existing business models and supply chains that are hard to adjust when fully 

developed (Clayton M. Christensen, 2000; Hill & Rothaermel, 2003; Johnson, 2010). Respectively, it 

has been argued if incumbents can Ŧǳƭƭȅ ƛƳǇƭŜƳŜƴǘ ΨǊŀŘƛŎŀƭΩ ŎƛǊŎǳƭŀǊ ōǳǎƛƴŜǎǎ ƳƻŘŜƭǎ (Asif, Lieder, & 

Rashid, 2016). Since empirical data shows that incumbents are more likely to focus on common circular 

strategies e.g. recycling, which prevent the incumbents to change their primary business models 

(Stewart & Niero, 2018). Whereas, innovative start-ups are less bound to a technological mind-set and 

have the ability to adopt new disruptive circular business models quickly (Bocken et al., 2017), due to 

their flexibility and capability to respond to market developments (Bergset & Fichter, 2015; Hockerts 

& Wüstenhagen, 2010). Start-ups, representing this innovative part of the business entities, facilitate 

the change towards a circular economy by providing concrete examples of circular business 

opportunities (Antikainen et al., 2017), and providing new ventures which answer many environmental 

and social challenges (Hall et al., 2010). 
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This research focusses specifically on circular start-ups, the definition of a circular start-up compiled 
by Henry et al. (2019) ƛǎ ǇǊŜǎŜƴǘŜŘ ŀǎ ΨΩΨƴŜǿΩ όƛΦŜΦ ǘȅǇƛŎŀƭƭȅ ƻǇŜǊŀǘƛƴƎ ŦƻǊ ŦƻǳǊ ǘƻ ǎƛȄ ȅŜŀǊǎύ ŀƴŘ 
ΨƛƴŘŜǇŜƴŘŜƴǘΩ ŜƴǘǊŜǇǊŜƴŜǳǊƛŀƭ ǾŜƴǘǳǊŜǎ ŘŜǎƛƎƴŜŘ ǘƻ ŜŦŦŜŎǘƛǾŜƭȅ ŘŜǾŜƭƻǇ ŀƴŘ ǾŀƭƛŘŀǘŜ ŀ ǎŎŀƭŀōƭŜΣ 
repeatable and at least break-even business modelΩΩ (Henry et al., 2019, p.7). Followed by the 
definition of circular business models, originating from earlier literature on business models 
(Osterwalder & Pigneur, 2010; Richardson, 2008), these literatures describe business models based on 
multiple elements: starting with the value proposition, key activities and resources, distribution 
channels, key partners, cost and revenue models. Whereas, Richardson (2008) consolidates the 
business model in a few components: the value proposition, value capturing system and the value 
creation and delivery system (Short et al., 2014)  Additionally, circular business models are designed 
by incorporating CE principles in the business model design (Planing, 2014; Pieroni et al., 2019). Which 
refer to circular business operations that aim to close material and product loops by using the 
ǊŜǎƻǳǊŎŜǎ ŀǎ ƭƻƴƎ ŀǎ ǇƻǎǎƛōƭŜ ǘƘǊƻǳƎƘ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ǘƘŜ п wΩǎ ŎƛǊŎǳƭŀǊ ǎǘǊŀǘŜƎƛŜǎ ƻŦ ǊŜŘǳŎƛƴƎΣ ǊŜǳǎƛƴƎΣ 
ǊŜŎȅŎƭƛƴƎ ƻǊ ǊŜŎƻǾŜǊƛƴƎ ǘƻ ǇǊƻƭƻƴƎ ǘƘŜ ΨŜƴŘ-of-ƭƛŦŜΩ ŎȅŎƭŜǎ (Kirchherr et al., 2017). Concluding, the 
definition of circular start-up (CSU) Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎΥ ΨbŜǿΩΣ ΨƛƴŘŜǇŜƴŘŜƴǘΩ ŀƴŘ ΨŀŎǘƛǾŜΩ 
entrepreneurial business entities incorporating CE principles in their business model designs, with the 
aim to close material and product loops throughout the entire value chain.  
 
The research on various typologies and archetypes of circular start-ups (CSUs) has been conducted by 

Henry et al. (2019). Within this research 128 CSUs were identified and categorised based on a 

conceptual framework comprising CBM innovation types and CBM strategies. In which the authors 

explain that CBM innovations are the processes the firms use to implement their CBM strategies.  And 

explain that the incorporation of circular principles within a business model refer to the business model 

innovation process, which can occur at various points in the value chain (Henry et al., 2019). 

Furthermore, these authors refer to (Urbinati et al., 2017), which states these points in the value chain 

can be categorised in downstream, upstream and full implementation of CBM innovations. In which 

downstream circular companies implement CBM innovations that focus on their customer interface 

and revenue model e.g. product service systems and ŎƻƴǎǳƳŜǊǎΩ ŀŎǘƛǾŜ ƛƴǾƻƭǾŜƳŜƴǘΣ ǿƛǘƘƻǳǘ ƳŀƪƛƴƎ 

changes in their internal processes, product design or supply chain. The upstream CBM innovations 

make changes in the internal processes by interacting with suppliers and focussing on product and 

service design for the pre-customer and pre-usage face e.g. industrial symbiosis or circularity 

standards. Whereas, the full CBM innovations incorporate both the downstream and upstream CBM 

innovations at the source of the CBM e.g. core technologies or enabling technologies. The food system 

has strong interrelations and interdependencies, both down- and upstream along the food supply 

chain (Halloran et al., 2014). A prominent example of CBM innovations within the food sector of is the 

predictions of demand for future consumption, which causes more tailored production to the needs 

of the consumer demands and prevents overproduction, thereby preventing the excessive waste 

surplus and saving biological nutrients (Lewandowski, 2016).  

Furthermore, Henry et al. (2019) uses the well-known R-framework by Kircherr et al. (2017) to identify 

the circular strategies. Respectively, these strategies include reduce, reuse, recycle and recover. 

Another circular strategy has been added by the authors, via inductively finding the regenerate 

strategy within the empirical data. This regenerative strategy covers CSUs that focus on the 

regeneration of natural and biological ecosystems, by restoring or modifying ecosystems that increase 

and retain resources (Henry et al., 2019). These R-strategies can be used within both the biological and 

technical cycle of the CE (Ellen MacArthur Foundation, 2012). Based on empirical data collected of 128 

CSUs and the previous described conceptual framework various typologies of CSU business models 

were defined. Since this research is the first conducting an analysis of CSU typologies, these typologies 

will be used for categorising the CSU start-ups analysed in this research:  
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¶ ΨΩdesign-based CSUs, adopting circular innovations mostly in the pre-market phase through 

source material minimization, product design or production process efficiency, 

¶ waste-based CSUs, seeking to extract value from unexploited external waste streams, 

¶ platform-based CSUs, pursuing business models built around B2B, B2C or C2C marketplaces, 

¶ service-based CSUs, embedding products in service-systems to increase usage efficiency and 

¶ nature-based CSUs, increasing the delivery of (products and) services based on nature-based 

systemic solutionsΩΩΦ (Henry et al., 2019, p.29). 

2.3 Systems for the diffusion of innovations in the context of the circular economy  
Within this section the similarities between the actor analysis of innovation system and ecosystems is 

elaborated upon, both supporting the assessment of relevant actors that contribute to the creation of 

a supportive external environment for the development of sustainability innovations.  

Within the transition literature sectors (e.g. food production, energy supply) are conceptualised as 

socio-technical systems. These systems consist of multiple interrelated and dependent networks of 

actors. In this research area sustainability challenges have become the main focus for the socio-

technical transitions, which are long-term transformation processes that shift socio-technical systems 

towards sustainable ways of production and consumption (Musiolik et al., 2012). Generally, in 

transition studies the incumbent firms operate within the existing regime structures, whereas start-

ups mostly work in the niche level on radical innovations which do not fit the existing regime (Geels, 

2011). Furthermore, part of the transition literature is the strategic niche management (SNM) 

literature which divides the transition in three levels: the landscape, socio-technical regime and niche 

level (Schot & Geels, 2008). Additionally, the SNM uses the niche market perspective in the context of 

evolving sustainable technologies to create societal transitions (Kemp, Schot, & Hoogma, 1998; Schot 

& Geels, 2008), similar to the transition from a linear to a circular economy. This study is going to 

investigate the sustainable developments in the food sector, where its effect on the environment and 

society are noticeable in radical changes of companies' business models innovations towards circular 

approaches (Garrone, 2017). 

To support these socio-technical transitions through the diffusion of circular business model 

innovations the literature on innovation studies offers a systemic perspective. Within the field of 

innovation studies there is a broad consent that innovation happens collectively in the context of a 

general Innovation system (Bergek et al., 2008; Hekkert et al., 2007). Transitions require changes and 

reconfigurations within the whole IS, not only technological changes (Schot & Geels, 2008). Within the 

IS literature the technological developments and innovation happens within complex infrastructures, 

networks and actor interactions. Examples of actors within an IS are businesses, universities, research 

institutes and governmental organisations (Wieczorek & Hekkert, 2012). 

Whereas, the technological innovation system (TIS) literature describes the sustainable socio-technical 

transition within a system, focussing on the development, diffusion and implementation of a certain 

technology (Bergek et al., 2008; Hekkert et al., 2007). The TIS is described as άŀ ƴŜǘǿƻǊƪ ƻǊ ƴŜǘǿƻǊƪǎ 

of agents interacting in a specific technology area under a particular institutional infrastructure to 

ƎŜƴŜǊŀǘŜΣ ŘƛŦŦǳǎŜΣ ŀƴŘ ǳǘƛƭƛǎŜ ǘŜŎƘƴƻƭƻƎȅέ (Carlsson & Stankiewicz, 1991, p. 94). An important process 

within the TIS literature is to change the external business environment, defined as system building: 

ΨΩ¢ƘŜ ŘŜƭƛōŜǊŀǘŜ ŎǊŜŀǘƛƻƴ ƻǊ ƳƻŘƛŦƛŎŀǘƛƻƴ ƻŦ ōǊƻŀŘŜǊ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ƻǊ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ǎǘǊǳŎǘǳǊŜǎ ƛƴ ŀ 

technological innovation system carried out by innovative actors. It includes the creation or 

reconfiguration of value chains as well as the creation of a supportive environment for an emerging 

ǘŜŎƘƴƻƭƻƎȅ ƛƴ ŀ ƳƻǊŜ ƎŜƴŜǊŀƭ ǿŀȅΦέ (Musiolik et al., 2012, p. 1035).  
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Within the technological innovation system (TIS) Hekkert et al. (2007) identified seven system 

functions (SFs) which are divided in the strong and weak motors to analyse the successfulness of a TIS. 

These SFs are not directly applicable to CBM innovations, since circular innovations are not necessarily 

technological, but rather socio-institutional. Nonetheless, due to many interdependencies and 

similarities among the system approaches, these SFs can be applied to other ISs dimensions and 

systems (Jacobsson & Bergek, 2011). Respectively, Potting et al. (2017) explained the possibility of 

applying the theory to the CE. Since the transition towards a CE mostly concerns socio-institutional 

changes rather than radical technological innovations, the TIS literature can still be used as practical 

guideline for analysing the IS of circular business model innovations in the Dutch food sector. In this 

way the literature of IS can be used to analyse crucial actors contributing to the transition towards a 

CE.  

Likewise, the literature on business and innovation ecosystems stresses the importance of 
collaboration among actors for the development and diffusion of a certain innovations. Firstly, applied 
in the management literature by Moore (1993) by proposing ΨΩǘƘŀǘ ƳŀƴŀƎŜǊǎ ǎƘƻǳƭŘ ǘƘƛƴƪ ƻŦ 
companies as part of an ecosystem, which consists of a loosely interconnected network of actors (a 
community), including companies and other entities, coevolving their capabilities around an in- 
novation, sharing knowledge, technologies, skills and resources, cooperating and competingΩΩΦ (Gomes 
et al., 2018, p. 39).  Whereas, Gomes et al. (2018) conducted a systemic literature review of six research 
streams to define the specific definitions of business and innovation ecosystems. This research states, 
ōƻǘƘ ŜŎƻǎȅǎǘŜƳǎ ǘȅǇŜǎ ƘŀǾŜ ƛƴ ŎƻƳƳƻƴ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ŎƻƳǇƻǎŜŘ ƻŦ ŀ ΨΩ interconnected and 
interdependent network actors, which includes the focal firm, customers, suppliers and 
complementary innovatorsΩΩΦ Iansiti & Levien (2004a, p. 2). Moreover, they are built on a platform and 
lead by a platform leader (Gawer and Cusumano, 2008) or a keystone actor (Iansiti and Levien, 2004a). 
While facing competition and cooperation (e.g., Moore, 1993; Iansiti and Levien, 2004a), during a co-
evolution process through the life cycle of the ecosystem (Moore, 1993).  
 
These common concepts used within the ecosystem literature closely relate to the actor categories 
described in the IS literature. However, within the ecosystem literature one specific actor is mentioned 
explicitly, namely the platform leader or keystone actor as previously mentioned. Since Planko et al. 
(2016) uses the business ecosystem perspective to define entrepreneurial activities based on the 
system functions described in the TIS literature by Hekkert et al. (2007), the corresponding actor 
analysis could also complement each other. Whereas, the TIS literature analyses the presence and 
capability of actors contributing to the success of an innovation system (Hekkert et al., 2011), the 
leadership actor described in the ecosystem literature also contributes to this success (Gawer and 
Cusumano, 2008; Iansiti and Levien, 2004). Therefore, for CSUs to create a supportive external 
environment for their CBM innovation a business level perspective complements the system level 
perspective to analyse relevant collaboration opportunities. The actor analysis for the innovation 
system of CSUs in the food sector is therefore complemented with the inclusion of the leadership actor 
category. The inclusion of this perspectives results in the adaptations of the leadership role in the TIS 
actor analysis, as presented in figure 3. The categorisation of actors within this framework is used in 
this research to map the actors within the circular business model innovation sector of the 
Netherlands.  
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Figure 3 Innovation system actor structure based on Hekkert et al. (2007); Kuhlmann and Arnold. (2001); addition leadership 
actor based on Gomes et al. (2018) 

The various actor types presented in figure 3 contribute with their actions and choices to the 

generation, diffusion and utilisation of a technology or innovation (Hekkert et al., 2011). The various 

types, their roles and examples of actors are presented in table 1. These descriptions of the various 

actor types will be used to map the actors involved in the circular business model innovation system 

of the Dutch food sector.   
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Table 1 Overview of actor categories based on Hekkert et al. (2011), addition of leadership actor based on Gomes et al. (2018) 

 

Within the TIS literature the systemic functions (SF) assess the success of the IS to create sustainable 

ΨƛƳǇŀŎǘΩΦ Lƴ ǘƘƛǎ ǿŀȅ ǘƘŜ {Cs serve as guidelines to examine the state of sustainable innovations. By 

assessing the SFs, the weaknesses and strengths within the IS can be determined, to define where 

improvements can be made. These SFs are focussed on giving guidance for policy makers or innovation 

managers for supporting the diffusion, development and implementation of a certain technology. This 

study aims to create a supportive external environment for improving the IS of CSUs within the food 

sector. Therefore, section 2.4 will elaborate on the configuration of these SFs for entrepreneurial 

managers and entrepreneurs to improve their business ecosystems.  

Actor category Type of actor Definition Examples

These leaders initiate and push the network of actors 

active in the circular field of the food production system to 

accelerate the diffusion of circular innovations towards a 

sustainable transition of the food production system.

Coalitions, foundations, 

frontrunners

Supplier The suppliers referring to the producers of raw materials, 

machines or other practical resources

Farmers, food processors, 

machine manufacturers

Assembler

the assemblers, these are the actors that create regional 

collaborations between various suppliers by collaborating 

and distributing their products collectively, often act as 

wholesalers.

Distribution centres, 

wholesalers, storage centres, 

purchasing organisations

Service 

providers

These industry actors are supported by the maintenance 

and service parties, in this research these actors are named 

complementors, they meet the consumer specifications by 

creating complementary offerings.

Web platforms, food ordering 

services, consumer platforms, 

information platforms

the market actors on the demand side include various user 

types, the consumers themselves (B2C). Followed by the 

catering sector and larger retail parties that act as 

wholesaler, which are often more sustainable focused 

retailers (B2B). 

Consumers, hotels, catering 

companies, supermarkets, food 

delivery services

Research

The research actors conduct research, provide expertise, 

generate knowledge and consultancy. Furthermore, 

knowledge via research project, workshops or events is 

gained

Universities, research centres, 

technology institutes, design 

labs or consultancy bureaus

Education

The education actors contribute to knowledge 

development and practical implementation of theoretical 

concepts within the industry as can be seen in other 

educational organisations, that are more focussed on the 

professional training and higher education.

Universities of Applied Sciences 

and innovation campuses or 

trainee ships within 

organisations

The network supporting parties try to connect various 

actors and are dedicated to creating new networks and 

collaborations to provide access to markets

Branch organizations, 

associations, network 

organisations or innovations 

hubs

The financial supporting organisations provide 

entrepreneurs with resources for new venture creation or 

arrange co-development offerings with firms 

Banks, foundations, semi-public 

organisations, strategic partners 

or accelerator programs

The political supporting organisations influence laws and 

regulations to support entrepreneurship and the 

development of the innovation system, by providing 

favourable economic conditions and policies. 

Ministries, governmental 

institutions, provinces, 

municipalities and policy & 

public administration

Political/ Government

System leader

Industry

Network

Financial

Demand

Knowledge institutes
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2.4 Collective system building strategies for entrepreneurs 
Within the early stages many start-ups collapse, only a third turns into companies (Vesper, 1990). The 

cause of these failures is caused by several problems, such as the lack of business knowledge, 

management issues, lack of financial access or technological lags (Núñez, 2007). Within this section the 

strategic collective system building strategies for entrepreneurs will be elaborated upon, in order to 

increase the likeliness of these start-ups to succeed. 

The creation of a collaborative network among CSUs in the Netherlands could provide benefits for 

CSUs to overcome the previous discussed barriers, and by turning into successful businesses these 

CSUs support the transition towards a circular economy. As discussed in the previous section, 

innovation happens collectively in the context of a general Innovation system (IS) within complex 

infrastructures, networks and actor interactions (Hekkert et al., 2007). Similarly, the strategic 

management literature discusses the collaboration among various actors within a business ecosystem 

to create a supportive external environment for the diffusion and commercialisation of a sustainable 

technology (Planko, 2018).  

To achieve this collaboration between various actors within an ecosystem Planko et al. (2016) 

introduces ǎǘǊŀǘŜƎƛŎ ŎƻƭƭŜŎǘƛǾŜ ǎȅǎǘŜƳ ōǳƛƭŘƛƴƎ ŀǎ άǘƘŜ ǎǘǊŀǘŜƎƛŎ ŀŎǘƛǾƛǘȅ ƻŦ ƴŜǘǿƻǊƪǎ ƻŦ ŜƴǘǊŜǇǊŜƴŜǳǊǎ 

and entrepreneurial managers to build up a supportive environment and infrastructure for their 

innovative sustainability ǘŜŎƘƴƻƭƻƎȅέ όtƭŀƴƪƻ Ŝǘ ŀƭΦΣ нлм6, p. 4). The key aspect of this concept is the 

creation of value within a collective ecosystem of businesses. As Planko et al. (2018) assumes that the 

success of an individual firm depends on the business network it operates in. The framework defines 

how to strategically build a supportive external environment for successful adoption and diffusion of 

sustainable concepts and technologies to have an increased chance to succeed.  

Planko et al., (2016) created this framework by combining the technological innovation system (TIS) 

literature with the strategic management literature. Within the strategic management literature, the 

need for collaborative networks of companies and the constant adaptation in shifting business 

ecosystems is crucially when competing with other technologies (Planko et al., 2016). The strategic 

management literature contains the knowledge on successful adoption and diffusion of a sustainable 

technology, using collaborative networks or industry clusters by building a favourable business 

environment for the technology. This in combination with the knowledge from the TIS literature to 

strategically create a supportive external environment, results in the concept of strategic collective 

system building. !ǎ tƭŀƴƪ Ŝǘ ŀƭΦ όнлмуύ ŘŜǎŎǊƛōŜǎ ΨΩthe TIS key processes take place at the system level, 

but firms operate on the micro level, the TIS processes have to be broken down into strategic activities 

which can be carried out by firmsΩΩΦ  

With the use of these system building activities, networks of entrepreneurs can create and achieve 
system building goals. In order to define practical strategies, a framework is created for entrepreneurs 
and entrepreneurial managers to define system building activities. The framework contains four 
categories of activity clusters; technology development and optimizations, market creation, socio-
cultural change and coordination (Planko et al., 2016). The first three categories refer to system 
building goals for entrepreneurs, the coordination category refers to all the management and 
alignment activities for system building efforts, which combines resources and forces for acceleration 
of the system building process (Planko, 2018). These collective system building activities presented in 
figure 4 will have an important role in this research, through analysing the strategies for the creation 
of a favourable environment for CSUs in the food sector. Since these collective system building 
activities focus on the activities for entrepreneurs to conduct on a meso-level perspective, the 
leadership role mentioned as important in the business ecosystem literature will be added to the actor 
analysis.  
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Figure 4 Framework for strategic collective system building activities (adopted from Planko et al. 2016) 

The benefits resulting of collaborations in networks are seen in the smart grid sector by Planko. (2018) 

consisting of sharing of costs and risks, reduction of uncertainties, more access to knowledge and 

resources, improve product and service range, market creation, getting a supportive institutional 

environment and increased competitive advantage. Within the food production sector, the 

collaboration benefits of circular food start-ups have not been researched. However, for short food 

supply chain start-ups the benefits of collaborative efforts have been defined by EIP-Agri. (2015): 

Improved product range, maintaining infrastructure, increased negotiating power, increased support 

from new ventures, decreased competition and increasing shared processing facilities. This shows the 

relevance of creating a collaborative network and bundling collective efforts.  

Within the research of Planko et al. (2016) the focus is on sustainable technologies and the 

development of collaborative networks within the smart grid sector. Whereas, this thesis research 

focusses on the collective system building strategies concerning CSUs in the food sector. As mentioned 

by Planko et al. (2016) the strategy framework is applied to one field, testing the framework in other 

technological fields is a next step. Therefore, this research applied the framework on an empirical study 

of the Dutch food sector. First, by testing the strategic framework to determine if the collective system 

building activities are implemented in other sectors, in this case the food sector. Secondly, by applying 

the framework on CBM innovations, which according to Potting et al. (2017) mostly concerns socio-

institutional changes rather than radical technological innovations.  
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Figure 5 Integrated conceptual framework to analyse system actors of CSUs and strategic collective system building activities for the creation of a supportive 
ecosystem. Based on Hekkert et al., 2011 (system actor analysis); Henry et al., 2019 (CSU archetypes); Planko, 2018; Planko et al., 2015 (strategic collective 
system building, see Appendix J for larger version. 

2.5 Theoretical framework  
The previous discussed literatures all contribute to the sustainability transition research. The 

combination of these research streams is relevant for the creation of collaborative networks of actors 

within sectors, and contribute to the fast diffusion of sustainable, including circular, innovations 

towards the transition of a circular economy, the concepts are combined and presented in figure 5.  
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3. Methodology  
The previous section elaborated on the integrated conceptual framework derived from literature, 
focussing on strategic collective system building for CSUs in the food sector. These theoretical concepts 
need to be operationalized in order to conduct a multiple case study which can answer the research 
question of this thesis. This chapter elaborates on the ways this integrated conceptual framework is 
used in this research, followed by the methods for data collection and analysis. In order to find 
empirical evidence in the sector on strategic system building activities and collective system building 
efforts, a multiple case study of various CSUs in the circular food production sector of the Netherlands 
was conducted. The motivation for choosing multiple case studies was to suit with the explorative 
strategy of this research, giving the ability to explore similarities and differences between cases. 
²ƘŜǊŜŀǎ ŀƴ ŜȄǇƭƻǊŀǘƛǾŜ ǎǘǊŀǘŜƎȅ ǊŜŦŜǊǎ ǘƻ ŀƴǎǿŜǊƛƴƎ ŀ ϥƘƻǿΩ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴΣ ƭŜŀŘƛƴƎ ǘo multiple 
case studies, makes this an appropriate research design for this research (Yin, 2003). This thesis 
conducted two research approaches within an iterative process, with the combination of desktop 
research and interviews. This approach enables the researcher to gather and process varied 
information in a systemic way. The desk research contributes to the collection of academic 
knowledges, the interviews provide qualitative data and complemented by quantitative data collection 
through a survey validation. In this way insights are gained in order to answer the research questions.  
 

3.1. Case study selection  
The food production sector in the Netherlands has been chosen due to the entrepreneurial activity 
and the possibilities it offers to transition towards a circular economy. Since the food production 
system has been identified as a sector with large circular potential, due to the characteristics of 
handling large volumes and addressing environmental and economic significance. Additionally, the 
food system is characterized by its central role of managing large amounts of various biological 
materials within supply chains (Vanner et al., 2014), which make circular methods more applicable and 
close need for collaboration among actors crucial. The Dutch food production system is very efficient 
(Rood et al., 2017), which enables entrepreneurs to develop even higher levels of circular business 
practices within this sector. Respectively, many Dutch entrepreneurs have established circular food 
start-ups, there are even collaborative networks of CSUs established. The European Union and the 
Dutch government likewise support the transition towards the circular economy, an overview of these 
collaborative networks is presented in table 2.  
 
Table 2 Overview of circular collaborative networks in the food sector (Taskforce Circular Economy in Food, 2018; 
Verukkelijk, 2019; Voor de Wereld van Morgen, 2019). 

Name Description 

Verspilling is Verukkelijk 

Collaboration platform of 18 CSUs named Verspilling is 
Verukkelijk, circular entrepreneurs combine their forces through 
collaborative marketing and coordinating collective efforts to 
support the circular transition within the food sector.   

Samen tegen Voedselverspilling 
Sectoral network of circular actors within the food production 
and hospitality sector. Around 60 partners have joined the 
foundation Samen tegen voedselverspilling.   

Blue City  

Within this circular innovation hub various circular 
entrepreneurs are developing viable circular businesses, 
showcasing circular best practices that support the transition 
towards the circular economy within the Netherlands. 



24 
 

REFRESH 
Community of experts that collaboratively try to tackle food loss 
and waste within Europe through the sharing of best practices, 
knowledge and innovations  

 
Likewise, the Dutch government aims for a circular economy in 2050, and therefore supports social 
and sustainable entrepreneurship by supporting collaborative networks of actors with guidance and 
funding to accelerate these collaborations within the food production sector (Government of 
Netherlands, 2016) . The governmental support and collective actor network efforts taken by CSUs in 
the food production sector make this a suitable case to analyse the entrepreneurial strategic collective 
system building processes.    
 

3.2. Data collection 
The data collection included the use of various techniques, named triangulation, to guarantee that the 

collected data is valid, reliable and rich (Saunders et al., 2009). The techniques included literature 

research of scientific articles on network management, innovations systems, ecosystems, strategic 

collective system building, circular business model innovations, circularity strategies, entrepreneurship 

literature, semi-structured in-depth interviews and observations.  

Starting with a desk research to find relevant background information on the ecosystems and system 

building efforts of circular start-ups in the food sector. By searching via platforms such as Google 

Scholar and Scopus, with the following terms: sustainable food system, circular food systems, circular 

start-ups, circular strategies, food waste start-ups, food waste, sustainable supply chains, short supply 

chain, circular business models, circular Agri- and food sector, collaborative networks, business 

ecosystems, innovation ecosystems, collective system building, strategic network management, 

entrepreneurship, sustainable entrepreneurship. This method provided insights to generate a deeper 

understanding of the circular food production system in the Netherlands. One achievement of this 

methods was to map the most important actors and structural elements within this innovation system. 

The result of this desk research is Appendix E, the structural innovation system analysis has led to 

insights which were relevant to incorporate within the formulation of certain questions during the 

interviews. Since this new circular business field and market is constantly developing and updating, 

new insights have been gathered throughout the whole research process.  

This desk research contributes to the presentation of general knowledge in this thesis and improved 

the interviews. Also, this supported the actor analysis of circular actors within the food production 

system. As a selection of CSUs and key actors were found multiple times within the desk research, a 

foundation was formed for mapping the various actors in the innovation system. By visiting various 

communication channels e.g. network platforms, partnership websites and other webpages additional 

relevant actors were found. Moreover, the desk research contributed to the understanding of the 

innovation system of circular business models innovations within the food sector of the Netherlands. 

By conducting research based on the structural innovation system analysis the various structural 

elements and problems within these elements contributed to the overall understanding of the 

innovation system. Additionally, it provides a flow of information within the constant developing 

entrepreneurial circular food sector, enabling to better understand relevant topics which were 

currently important within the ecosystem. Insights of this literature research were used to 

complement the analysis of relevant SCSA and will be elaborated upon in the discussion section.  

For the collection of empirical data 21 in-depth semi-structured interviews were conducted with key 

actors in the sector as presented in table 3. First, a database was compiled with 30 circular food start-

ups in the food sector through searching via platforms such as Google Scholar, Scopus, LinkedIn, 
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Google and the Start-up Delta database. In addition, the attendance of entrepreneurial and food 

related events resulted in the contact formation with several circular start-ups which provided insights 

on key actors, partnerships and collaborations platforms within the field. These 30 CSUs were 

approached for conducting an interview, 12 were able to make time available in their agenda. These 

interviewees were the owner or manager of the CSU. Based on gained information from these 

interviews and the previous described desk research, eight experts within the field were selected for 

an interview, by selecting a representation of experts per actor type described in section 2.3 and 

insights gained within the desk research. These eight experts were mentioned as important players in 

the field by the interviewees and represented various actor types of which two network supporting 

actors, two industry actors, two research actors, an education actor and a financial actor.  

Table 3 Overview interviewees (see appendix I for further details on the CSUs) 

Code CSU type Function #employees Location 
Year of 
foundation 

CSU1 Waste-based CSU Co-owner 2 Utrecht 2016 

CSU2 Waste-based CSU Co-founder 2 Amsterdam 2016 

CSU3 Waste-based CSU Founder 4 Wageningen 2018 

CSU4 Service-based CSU Co-founder 4 Amsterdam 2017 

CSU5 Service-based CSU Founder 4 Wageningen 2016 

CSU6 Waste-based CSU Co-owner 5 Amsterdam 2010 

CSU7 Platform-based CSU Founder 6 Amsterdam 2019 

CSU8 Platform-based CSU Founder 18 Amsterdam 2018 

CSU9 Service-based CSU Founder 1 Rotterdam 2018 

CSU10 Service-based CSU Founder 9 Utrecht 2018 

CSU11 Waste-based CSU Co-founder 2 Geldermalsen 2016 

CSU12 Waste-based CSU Founder 1 The Hague 2016 

CSU13 Waste-based CSU Founder 2 Utrecht 2017 

  Actor type   

CE1 Network  Board member       

CE2 Network  Board member     

CE3 Consultant Projectmanager     

CE4 Consultant Projectmanager     

CE5 Leader Researcher     

CE6 Knowledge support Lectorer     

CE7 Industry Owner     

CE8 Financial support Financial expert     
 

The semi-structured interviews consisted of three parts (Appendix B) and appeared to be used more 

as a guideline. First, the circular strategies and business model innovations were discussed in order to 

categorise them in the various CSU archetypes. Within the expert interviews the first part focussed on 

how these experts contributed in the transition towards a circular economy in the food sector 

(Appendix C). In the second part, the interviewees were asked per strategic collective system building 
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activity cluster what system building activities were conducted in the sector, and in collaboration with 

which actors. Subsequently, the system building activities that were not named by the interviewee, 

were asked to be reflect upon in terms of the interviewees involvement, and their actual 

implementation, and their relevance for system building. In the third part, the various relevant actors 

were determined by the interviewees, based on the structural actor analysis framework (section 2.4).  

The interviews lasted between 45 to 90 minutes and have been conducted between March 2019 and 

July 2019. The interviews were stopped when the phenomenon was understood, and no new 

information was gained after 3 sequential interviews. Within the literature this thematic saturation 

occurs at an average amount of 30 interviews (Ragin, 1994). However, thematic saturations occurred 

to a certain level in this research, as repeating answers were given by some interviewees, for example 

the need for the creation of a shared vision, consumer awareness, supportive legislation and 

transparency within the food production system. Twelve of the interviews were conducted via 

telephonic interviews, the other nine interviews were face-to-face interviews. All interviews were 

recorded and transcribed with the use of Express Scribe software. If requested these transcripts were 

sent to the interviewees and adjusted when needed. Half of the interviews were in Dutch, in the result 

section the used quotes were translated to English.  

3.3 Data analysis 
All the interviews were analysed by using NVivo software. The interviews were analysed through 

thematical coding. The various interviews were assigned with a unique code which refers to the actor 

type and interview number (table 3). The concepts of the integrated conceptual framework were used 

as sensitizing concepts. The coding framework was based on the literature review by formulating the 

understanding of collective system building activities, the actor analysis and financial mechanisms 

(Bryman, 2008). The formation of the coding framework was an iterative process which was redefined 

with the outcomes of the interviews, and new concepts were derived and added from the empirical 

data (Saunders et al., 2009). This coding process included the selecting of coding units by their content, 

followed by grouping these units into categories (Bryman, 2008). The coding categories needed to be 

Ψŀƭƭ-iƴŎƭǳǎƛǾŜΩΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜ Ƴƻǎǘ ǊŜƭŜǾŀƴǘ ǊŜǎǇƻƴǎŜǎ ŀǊŜ ordered in a specific dimension. The 

ŎƻƴŎŜǇǘǎ ŀƭǎƻ Ƴǳǎǘ ƭƻƎƛŎŀƭƭȅ Ŧŀƭƭ ǿƛǘƘƛƴ ǘƘŜ ǎŀƳŜ ŎŀǘŜƎƻǊƛŜǎΣ ǊŜŦŜǊǊŜŘ ŀǎ ōŜƛƴƎ ΨƳǳǘǳŀƭƭȅ ŜȄŎƭǳǎƛǾŜΩΦ The 

strategic system building activities that were mentioned as important in the food sector, but were not 

included in the framework, were added within the concepts.  

To validate these results an online survey was constructed, in which the interviewees were asked to 

rate the importance of the system building activities and add new system building activities when these 

were missing. The interviewees could score the importance of the system building activities on a 5-

point Likert-scale, ǎǘŀǊǘƛƴƎ ǿƛǘƘ ΨǾŜǊȅ ǳƴƛƳǇƻǊǘŀƴǘΩ ǘƻ ΨǾŜǊȅ ƛƳǇƻǊǘŀƴǘΩ for system building. The surveys 

were filled in by all the 12 interviewed CSU entrepreneurs and six SFSC entrepreneurs, which helped 

in validating the results for the CSU sector. Additionally, the cross-case analysis with the comparable 

SFSCs case pointed out the differences and similarities between these sectors collective system 

building strategies, in that way validating the empirical data of the CSUs case. Accordingly, the 

interviews were analysed more thoroughly to underline relevant phrases and words to select 

representative extracts of text to amplify the categories into themes. The coding process allowed the 

researcher to compare multiple interviews based on the content of similar topics. This allowed the 

researcher to summarize the results of multiple interviews, considering the same topic by giving an 

overview of the frequency given within the data. Furthermore, it allowed the researcher to locate 

examples within the transcript in the original context, ordered on any category. 
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Moreover, the structural actor analysis of the innovation system was conducted as described within 

the theory. The information was gathered within the second part of the interview which focussed on 

mapping the important actors within the circular food production system according to the 

interviewees. This data contributed to the actor analysis within the structural system analysis. The 

analysis of the other structural dimensions including the institutions, infrastructures and networks was 

completed with insights from the interviews and complemented with desktop research. For the 

analysis of the structural network element the various partnerships mentioned within the interviewees 

were gathered and supplemented with information from company websites and grey literature about 

circular projects and collaborations within the food production system. By combing the actor dataset 

and partnership information a preliminary network overview was created. This overview offers the 

possibility to find actors for collaboration that could contribute to the realisation of certain SCSA 

towards the building of a supportive external environment for the CBM innovations within the food 

production system.  

The data and relevant insights have been gathered for this research through semi-structured 

interviews and desk research. The basis of a structural system analysis and preliminary network 

overview of influential actors within the circular food production system was created. The combination 

of these data sets provides a holistic view of the circular food production system in the Netherlands 

and provide insights in the strategies for CSU to strengthen their ecosystem.  

3.4  Research quality 
To guarantee internal and external validity and reliability of the research considerable measures were 

taken. The first issue considers the internal validity, since one person conducted all the interviews. 

Followed by using a qualitative research design focussing on one case study and using illustrations of 

a comparable case, which lead to external validity issues. Lastly, the fast development phase of the 

sector could result in different opinions or shifting importance of activities when interviewing these 

actors in the future.   

These issues were solved with the use of triangulation, which means the collection of data from 

different sources to gain rich, reliable and valid data (Saunders et al., 2009). These data sources 

entailed the desktop research, semi-structured interviews, online survey and observations. The 

interviews were conducted with internal stakeholders being the CSUs and complemented by 

perspectives of external stakeholders being experts in the field. Additionally, to improve the internal 

data validity a coding framework was created (Appendix I). Besides, to generalize the multiple CSUs 

case studies to the broader food production system or other industries, the CSU case studies were 

related and compared to literature on strategic collective system building and network management.  
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4. Results 
The key findings and outcomes of the research are presented in this chapter. The first section displays 

an analysis of various CSUs within the Netherlands. The second section presents the common barriers 

experienced by CSUs and structural barriers explained by experts during the interviews. Including, the 

innovation system actor analysis retrieved from the qualitative the 21 interviews. Finally, the empirical 

findings on the strategic collective system building activities found within the interviews and validated 

by an online survey are presented. 

4.1 Circular food start-ups in the Netherlands 
The multiple case studies of CSUs in the Netherlands represent various typologies of CSU business 

models as defined by Henry et al., (2019) and will be elaborated upon in this section. Since this research 

is the first conducting an analysis of CSU typologies, these typologies are used to analyse the various 

CSUs present in the Dutch food sector. Within this section these CSU types are elaborated upon and 

examples given, a broader overview is presented in Appendix A.  

The design-based start-ups often work in the pre-market phase, within the food production system 

this is related to food packaging. These circular packaging designs are often high investments and 

therefore mostly implemented or developed by larger firms instead of CSUs. Therefore, are these CSUs 

less represented within the food production system. Some examples of start-up which created circular 

design-based innovations within the food production system are presented in Appendix A.  

Whereas, the waste-based CSUs are the most common typologies represented within the food 

production system and in this research (CSU1, CSU2, CSU6, CSU11, CSU12, CSU13). By mainly focussing 

on Industrial symbiosis using unexploited food surplus to create products for human consumption, 

these CSUs implement the highest level of revalorisation for food. The revalorisation of food waste can 

be communicated within a clear message, by preventing 1/3 of the food waste these environmental 

resources and economic value can be gained. This is a value proposition that can be marketed and 

understood by the consumer. These consumers have a great influence with their purchasing choices 

and power to steer the course of the food production system towards the prevention or reduction of 

food waste and losses (interviewee CS1, SC2, CS8, CE8).  

The platform-based CSUs have business models focussed on the sharing of knowledge, infrastructure, 

products or services with the use of data analysis based on algorithms to generate forecasting and 

increase efficiency within systems (CSU7, CSU8). These CSUs are focussing on various market places to 

create their value proposition. The B2B aims at the hospitality sector to improve their procurement 

and service processes to reduce food waste and losses. Within the B2C marketplace the platforms 

focus on reducing the food waste generated within the retail sector, optimizing the procurement 

processes to prevent excess stocks and engaging consumers to change their mindset when buying 

products in the supermarkets through dynamic pricing. The C2C market focusses on the sharing 

economy principles, which are often initiatives or consumer collectives, or foundations or initiatives 

that not have a business model like CSUs. 

Another typology of CSUs are the service types which implement a product as a service model, to 

increase the efficiency of usage (CSU4, CSU5, CSU9, CSU10). This increasing of usage efficiency can be 

achieved through various approaches e.g. providing a tool to provide insights, a workshop for 

education on efficiency and sustainability or reduce the food packaging waste by incorporating a food 

container service e.g. looped and shared packaging.  
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Whereas the nature-based CSUs tend to work more in the agricultural sector of the food production 

system. Since these typologies are based on biological cycles within ecosystems to create a 

regenerative system. These solutions include building-integrated/urban agriculture, community 

gardens or aquaponics solutions. The scope of this research is focussing on the food manufacturing, 

retail and hospitality sector. However, these nature-based CSUs tend to focus more on agricultural 

practices and are therefore not included within the interviews.  

Overall, as described various types of CSUs are represented within the cases of this research. The 

waste-based CSU are highly represented, followed by the service-based and platform-based CSUs. The 

clarification of the various CSUs and their CBM in the food sector provide relevant insights for 

understanding the strategic choices these different CSU types implement, which are elaborated upon 

in the following section.  

4.2 Strategic collective system building within the CSU ecosystem  
In order to strengthen the external environment for CSUs in the food production system within the 

Netherlands, the collaboration between actors can offer many benefits. This section focuses on the 

strategic collective system building activities for CSUs in the food production system.  

First section 4.2.1 describes the structural barriers for circular business model innovations in the food 

sector. Section 4.2.2 describes the most important actors identified to collaborate with for the 

successful implementation of the SCSA. Based on the strategic collective system building framework, 

section 4.2.3 presents and explains the system building activities found in the interviews with CSUs 

and experts in the field, the importance of these activities was validated with an online survey amongst 

the interviewed circular entrepreneurs.  

4.2.1 Structural barriers for CSUs in the food sector  
The interviewees were asked what barriers are mostly experienced within the development and 

diffusion of circular business model innovations in the food production system, an overview in table 4 

shows that these barriers can be divided in four categories; technological, market, organisational and 

regulatory barriers (retrieved from coding, see Appendix I). The most discussed barriers are product 

and process development, large scale infrastructures, lack of consumer awareness, financial access 

and lack of knowledge and expertise. Relevant insights on these barriers are provided by the findings 

retrieved during the desktop research and expert interviews, referring to the structural analysis of the 

CBM innovations system in the Dutch food sector (Appendix E). The various structural elements of 

actors, institutions, networks and infrastructures were assessed based on their presence and qualities 

and presented in an overview (table 5). This combination of the barriers experienced by circular 

entrepreneurs and the structural innovation system analysis provides insights in the most important 

structural barriers that obstruct the development or diffusion of circular business model innovations 

within the food production system of the Netherlands.   

Table 4 Overview barriers for circular start-ups and relevant collective system building activities to overcome these barriers 

# Barriers Definition  example 

Times 
mentioned 

Regulatory 
barriers     

4 
Laws and 
regulations 

The use of waste streams is accompanied 
with many obstacles, referring to the 
safety protocols, certifications, licences 
and laws which obstruct the utilisation and 
reuse of waste streams.  

ΨΩWe need to certify all the waste 
streams, which takes a lot of 
effort'' . 
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1 
Political 
barriers 

The political system in the Netherlands is 
focussed on keeping a trading position, the 
tax system is preventing the inclusion of 
true cost pricing. That would make circular 
solutions economically more viable.  

ΨΩThe Dutch culture is too liberal to 
push for new taxation schemes 
that become successful''.   

Organisational barriers     

4 
Lack of skills 
and expertise 

The lack of skills and expertise of 
entrepreneurs when setting up a business 
from an ideology without having 
experience or skills in the field of business 
management.  

ΨΩThe majority is after 2or 3 years 
ōǊƻƪŜΣ ǘƘŜȅ ǿƻƴΩǘ ǎǳǊǾƛǾŜ ǘƘŜ 
valley of death at all. Why? 
Because they have no idea what 
they are doing''. 

3 Lack of 
Financial 
access  

The subsidy requests are often too large 
for start-ups to apply for. Besides, the 
circular business models are often seen as 
risky investments, due to the lack of proof 
on successful CBM. 

ΨΩ²ƘŜƴ you mention that you only 
need 250,000 euros, they say: we 
actually start investing at 1 million 
or soΩΩΦ 

Operational barriers     

6 

Large scale 
infrastructures 

The food sector in the Netherlands is 
designed on the export model, handling 
large quantities. Small food CSUs in the 
food sector have difficulties competing 
within this large-scale oriented market 
segment.  

ΨΩThat is one of the things we 
encountered, due to the fact that 
you are a small player within a 
ƳŀǊƪŜǘ ǎŜƎƳŜƴǘΣ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ 
any economics of scales''. 

6 
Product and 
process 
development 
barriers 

Working with waste streams is 
accompanied with uncertainties and 
variables, asking for a flexible production 
process.   

ΨΩTo handle waste streams and 
turn them into food is quite costly 
because you have to be very 
flexible in your production, you 
need to have some extra 
operations as wellΩΩΦ 

Market barriers     

5 

Lack of 
consumer 
awareness  

The consumer is not aware of the amount 
of food being wasted in the food 
production system. In addition, the 
consumers don't know of the higher cost 
price included in the production process of 
circular products, resulting in less sales due 
to the higher price. 

ΨΩMany people think it is waste, 
and therefore it should be 
ŎƘŜŀǇŜǊΦϥϥ ŀƴŘ ϥϥtŜƻǇƭŜ ŘƻƴΩǘ ǎŜŜ 
the ecological or economic 
impacts of wasting, we try to 
balance that by giving more 
insights of the ecological food 
print of food wasteΩΩΦ 

 

The various structural problems found in the structural analysis of CBM innovations within the food 

sector can be related to the barriers stated by the circular entrepreneurs. The regulatory barriers are 

related to the structural problems in hard institutions, the market barriers within the structural 

problems of the soft institutions. Moreover, the knowledge and financial infrastructures show 

relations with the organisational barriers and the physical infrastructural problems relate to the 

operational barriers.  
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Table 5 Structural analysis of the CBM innovation system of the Dutch food sector, based on Hekkert et al. (2011), summary 
of Appendix E 

 

The presence and capabilities of the various actors within the innovation system of CSUs in the 
Netherlands is divided in various actor types. First the demanding actors for circular food products and 
services is low, the consumers are represented within the sustainable consumer segment, which are 
according to the Motivaction model 35% of the Dutch population. The other demanding parties include 
hospitality and retail businesses, only a few frontrunners have been mentioned within this segment by 
the interviewees. The support of these parties is growing through the Samen tegen Voedselverspilling 
foundation but is still in the development phase. Similarly, the industry actors referring to the suppliers 
of circular products and assembler which are mainly food distribution centres. The lack of awareness 
amongst these actors on circular practices and the low availability of circular products and services 
obstruct the implementation and use of circular business models that create products and services. 
Overall, the ecosystem of circular actors within the food production system is growing, and the number 
of CSUs according to interviewee CE5 ΨΩAbout 50 start-ups, of them I call ten serious, there is a whole 
range of SME companies and scale-ups as ǿŜƭƭΩΩΦ  
 

Structural 

dimensions 
Presence Capabil i ties and quali ty

Low Lack of knowledge and availability in offers

Suppliers Low

Lack of pressure from demanding parties, lack of 

knowledge and guidance 

Assemblers Low Lack of transparancy and pressure 

Service providersMedium Lack of resources and coordination 

Research High Ability to support enabling of supportive policies, 

Education Low Lack of education requirements and demand of industry 

Medium 

Ability to create mutual benefits by collective strategic 

activities 

Medium 

Ability to support circular businesses developments and 

projects 

High

Ability to enable legislation, coordination and creating a 

shared vision

High

Ability to ensure food safety and quality, with negative 

effects on increasing the amount of food being wasted 

caused by too strict guideliness and protocols

High

Dissonance in statements and acts, lack of awareness, 

capabilities and knowledge on how to implement 

circularity

Medium 

Ability to create synergies and coordinate collective 

efforts to generate mutual beneftis, lack of inter-

network collaborations to use the full potential. 

Medium 

Ability to generate mutual benefits, lacking the 

resources, time and trust to make use of the full 

potential due to clustered group formations.

High

Focused on conventional production systems, not 

suitable for small scale, diverse and tailored circular 

strategies and innovations.

High

Ability to share knowledge, best practices and 

expertise. And the ability to enable policies through 

research and advice. Need for practical implementation 

within the Industry with the use of consultancy and 

Applied Sciences programs and projects. 

High 

Ability to fund circular businesses and projects. But 

funding often is assigned to large players in the 

research field, ousting the opportunity for CSUs to 

development of circular practices.

Subcategories 

Actors

Demand

Knowledge 

institutes 

Network

Financial

Political/ government

Industry

Infrastructure

Physical: artefacts, 

instruments, machines, 

roads, buildings, networks, 

Knowledge: knowledge, 

expertise, know-how, 

strategic information

Financial: subsidies, fin 

programs, grants etc.

Insti tutions

Hard: rules, laws, 

regulations, instructions

Soft: customs, common 

habits, routines, established 

Interactions

At level of networks

At level of individual 

contacts
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The knowledge institutes are highly present within the innovation system, being larger research 
institutes that focus on the optimisation of the food production and processing industries. These 
research actors can enable changes in policies through research and support the development and 
exchange of knowledge within the innovation system. Whereas, the education actors within the 
system are lacking according to the interviewees, relevant educational institutes are Universities of 
Applied Sciences for agriculture or hospitality. However, the offer of courses and the realisation of 
projects related to the circular economy are lacking within these educational portfolios (CSU1, CSU2, 
CSU9, CE3, CE5). The network actors are represented on a medium level, there are many types of 
networks within the Netherlands supporting the transition towards a sustainable food production 
system, with specific networks focussing on circular transitions. These networks support the 
generation of mutual benefits by implementing strategies collaboratively within networks. As for the 
financial actors these are represented on a medium level. These actors can support the development 
and realisation of circular projects or businesses.  
 
The political actors are highly represented, the European Commission, the Dutch government and 
specifically the Ministries of economic affairs and LNV are enabling policies and support programs and 
taskforces towards the transition for a circular food production system. These actors can create a 
shared vision and support circular projects and programs in the Netherlands. Overall for the transition 
towards a circular food production system some actors are missing according research expert CE5 ΨΩǿŜ 
need much more companies and I think a crucial element is missing, which are the farmers and the 
branch ƻǊƎŀƴƛǎŀǘƛƻƴΦΩΩ 
 
The barriers on laws and regulation are related to the structural problems found within the hard 
institutions. These hard institutions being laws and regulations, or protocols are highly present within 
the food production system. However, these institutions ensure food safety and quality, often these 
regulations and protocols are too strict and have negative effects by increasing the amount of food 
being wasted. Whereas the barrier on the lack of consumer awareness can be related to the structural 
problems within the soft institutions. These soft institutions are highly present due to the high linkage 
between food and traditions, cultures and consumer habits. However, when analysing the sustainable 
or circular food consumption the behaviour and mindset of consumers is contradictory. People agree 
on the fact that food waste should be prevented, but actual implementation of change towards 
sustainable consumption and reducing food waste is lacking. The motivation, abilities and 
opportunities are often aspects that prevent the reduction of food waste within households. 
Additionally, the customers perspective on circular food products is also dissonant since the consumers 
expect circular food products to be cheaper because the resources which are used are cheaper or for 
free. However, due to the extra costs and efforts accompanied with the production of these products 
the cost price is higher and the products can therefore not be cheaper than conventional products. 
The implementation of true cost pricing, which would include the negative externalities within the 
price of the products could change this consumer perspective.  
 
The barriers within the operational category are related to the structural problems found in the 
physical infrastructure within the Dutch food production system, which is very efficient and advanced. 
However, these physical infrastructures are adapted to large scale and conventional food production 
processes and transportation. The circular business model innovations and strategies are not suited 
for these conventional and large-scale physical infrastructures. These tailored and specialised 
production and transportation processing infrastructures for circular practices are lacking within the 
Dutch food production system.  
 
Whereas, the barriers on the lack of skills, expertise and knowledge can be elaborated upon with 
insights on the structural problems within the knowledge infrastructure. There are many structures on 
many levels. However, these various infrastructures could improve their interaction and sharing of 
knowledge. These infrastructures support the diffusion of knowledge, expertise and know-how. 
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Unfortunately, the educational knowledge infrastructure is lacking according to the interviewees and 
needs to be activated and participating through introducing circular programs, projects and courses. 
This lack of the education knowledge infrastructures obstructs the practical implementations from 
theory to business practices.  
 
Lastly, the lack of financial access is related to the financial infrastructure within the food production 
system. Most of the financial access is gained and utilised by incumbents active within the current 
regime. Additionally, the investment in new innovative circular business models is seen as a high risk. 
The funding and investments for CSUs is therefore low and prevents the development and diffusion of 
circular business models within the food production system. 
 
To conclude, the strategic collective system building activities could alleviate these barriers mentioned 

by the interviewees, through collaborative efforts mutual benefits can be gained and collectively 

solutions can be established to overcome these barriers. Within the discussion section 5.2.3 the SCSA 

to overcome these structural barriers are elaborated upon.  

4.2.2 Relevant actors for strategic collective system building 
To overcome the previous discussed barriers, it is of importance to strategically perform these 

collective system building activities with certain actors. The second part of the interview provided 

insights on the most important actors within the ecosystems of CSUs in the Dutch food sector. This 

actor analysis gives an overview of the most relevant actors for collaboration (table 6) to successfully 

perform the strategic collective system building activities according to the interviewees, for an 

overview of all the mentioned actors within the interviews see Appendix G.   

Table 6 Overview of key actors for collaboration per strategic collective system building activity based on Planko et al. (2016) 

Strategic collective system 
building activity 

Actor category  Key actors mentioned by interviewees 

Technology optimization and development 

Testing technologies, 
applications and markets 

Research, service 
providers 

Too good to go, wastewatchers, wasteless, Zero 
foodwaste, Winnow and other CSUs see Appendix G 

Knowledge development 
Research, 
education 

Wageningen University, CARVE, REFRESH, Utrecht 
University 

Knowledge exchange 
Research, 
education, 
network 

REFRESH, Hoge Hotelschool the Hague, Wageningen 
University, Greendish consultancy, Milgro, Food line-up 

Co-creation of products and 
services 

Suppliers and 
assembler 

Kipster, Sligro, AH, Jumbo, Agrifirm for other suppliers 
and assemblers see Appendix G 

Development of commercially 
viable product 

Service providers 
Verspillingsfabriek, Kromkommer, Instock, 
Soupalicious, Krusli, Twisted, Utregs Supersap, Peel 
Pioneers, Seamore for other CSUs see Appendix G  

Feedback loops with consumers Demand 
Albron, Apel catering, Circle, Vermaat for other 
demanding actors see Appendix G  
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Market creation  

Generate new business models 
Financial, service 
providers,  

Rabobank, Stichting DOEN, Kitchen Republic, Start-life, 
Impacthub Amsterdam, BOM, MVO Nederland. And all 
the CSUs see Appendix G 

      

Niche market approach 
Service providers 
(CSUs) 

Kromkommer, Instock, Toogoodtogo and all other CSUs 
see Appendix G 

Collaboration with government 
Government/ 
political 

Ministry of LNV, Economic affairs and Transitie Coalitie 
Voedsel 

Collaborative marketing for user 
awareness 

Network 
Verspilling is Verukkelijk, Samen tegen 
Voedselverspilling 

Collaborate with other clusters 
Suppliers and 
assembler 

AH, Jumbo, Unilever, Hutten catering, Kipster, Lidl, 
Sligro, Apel catering, Macdonalds, Milgro, Albron, 
Bidfood. And other supplier and assemblers see 
Appendix G 

Social- cultural changes 

Creating new facilitating 
organisations 

Network 
Samen tegen Voedselverspilling, No waste Network, the 
nutrition information centre, the Environment & Nature 
Federation and Nederland circulair versnellingshuis 

Creating organisational cultures 
open for innovation 

Network and all 
industry actors 

Samen tegen Voedselverspilling, MVO Nederland, 
Horecava, Kitchen Republic, Koninklijke Horeca 
Nederland, Dutch Cuisine, LTO Nederland, Blue City 
Rotterdam, Flevo Campus, Foodhub  

Changing user behaviour Service providers 
Buurtbuik, Kromkommer, SFYN and all the CSU see 
Appendix G 

Changing education system Education 
Hoge Hotelschool the Hague, Utrecht University, 
Brightlands campus Greenport Venlo, HAS University of 
Applied Sciences 

Skilled labour forces Education Dutch Cuisine, Hoge Hotelschool the Hague 

Coordination  

System orchestration Leader Samen tegen Voedselverspilling,  

Creating a shared vision 
Political and 
Leader 

LNV, Nederland Circulair Versnellingshuis, Samen tegen 
Voedselverspilling 

Defining common goals 
Political and 
Leader 

Samen tegen Voedselverspilling, Verspilling is 
Verukkelijk, Transitie Coalitie Voedsel, Ministry of LNV, 
Alliantie verduurzaming voedsel 

Standardisation 
Government/ 
political 

The government - not specified - and food waste 
monitoring start-ups e.g. Wastewatcher, Zero 
foodwaste, Winnow 

Providing an open innovation 
platform 

Network 
No waste Network, Climate KIC, Kitchen Republic, 
Milgro, RVO Nederland 

System building roles Leader Samen tegen Voedselverspilling, MVO Nederland 

Transparency of activities for 
collaboration 

Suppliers and 
assemblers 
(Leader) 

All the supplier and assemblers see Appendix G. Samen 
tegen Voedselverspilling could facilitate this process.  
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4.2.3 System building activities found in the CSU sector  
This section explains and presents the SCSA retrieved from the empirical data. These system building 

activities are divided and presented within their original cluster as described by Planko et al. (2016), as 

follows: technology development and optimization, socio-cultural changes, market creation and 

coordination. The findings from the interviews display how often the SCSA are performed within the 

Dutch food sector (figure 6, left bars). These insights complement the understanding and perception 

on these SCSA, contributing to the refinement of some activities for CSUs in the food sector. The 

importance of the activities has been validated through an online survey amongst the CSU 

entrepreneurs. As figure 6 (right bars) provides an overview of the importance of the system building 

activities based on the survey results using a 5-point Likert scale, varying from very unimportant (0) to 

very important (5), (appendix F presents the database).  
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figure 6 Combined overview of the performed strategic collective system building activities by CSUs (left bars, interview 
findings) and survey ratings based on importance for collective system building (online survey, 5-point Likert scale) 
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Co-creation of products and services

Rating importance SCSA based on 5-point Likert scale

Online survey dataStrategic collective 

system building activities 
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Technology development and optimization 

These activities for technology development and optimization described by Planko et al. (2016) refer 

to specific technological innovations. The technological processes mentioned by interviewees for 

circular innovations focus on optimizing the food processing and ordering processes, logistics and 

services. Additionally, for the CSU sector these developments and optimizations also refer to the CBM 

innovations established by entrepreneurs to implement certain circularity strategies in their business 

models. The most mentioned collective activities in the interviews are testing new technologies, 

applications and markets, knowledge exchange, knowledge development and feedback loops with 

consumers groups.  The survey confirmed that the technology development and optimization cluster 

is important for the CSUs. Specifically, the ƪƴƻǿƭŜŘƎŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŜȄŎƘŀƴƎŜ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ Ψvery 

ƛƳǇƻǊǘŀƴǘΩ ŦƻǊ ǘƘŜ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ƻǇǘƛƳƛȊŀǘƛƻƴ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ŎƭǳǎǘŜǊΣ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ 

activities in this cluster being also ímportant́  ranging between an average of 3,75 and 3,83 on a 5-

point Likert scale.  

Most of the interviewees mentioned the knowledge exchange as an important collective activity, which 

is focussing on the best practices within the circular food sector. This exchange of knowledge can be 

divided within different levels. First among circular entrepreneurs, which are the frontrunners and 

through experience develop a lot of knowledge, it is seen as important for these parties to exchange 

this knowledge among each other. Besides sharing experiences among each other, it is seen as valuable 

to learn from professional parties within the food production system (CSU2, CSU3, CSU7, CSU11, 

CSU12, CE3, CE4). As confirmed by expert interviewee /9р ΨΩaƻǊŜ ŀƴŘ ƳƻǊŜΣ ŘǳǊƛƴƎ ƻǳǊ ǎǘŀƪŜƘƻƭŘŜǊ 

meetings you see that knowledge is exchanged and ideas are generated, and coalitions are formed to 

solve the wicked problemsΩΩΦ However, it is important to have a reciprocity relation within this 

knowledge exchange, both parties need to benefit from this exchange of knowledge according to 

CSU6. Second, on a higher network level to support a circular transition within the system, knowledge 

is shared within more formal coalitions to solve wicked systemic supply chain problems (CSU7, CSU8, 

CE2, CE4, CE5). For example, within the coalition Samen tegen Voedselverspilling, the REFRESH or 

CARVE research coalitions, which are further elaborated upon in the knowledge infrastructure of 

Appendix E.  

This is also found in the literature, the perspective of the knowledge-based view within strategic 
management literature considers the knowledge assets within a firm to create value. This view states 
that the knowledge resources and capabilities are a source to gain a sustainable competitive 
advantage. The knowledge exchange is described by Grant, (1996) as interfirm interaction patterns 
that regularly transfer, combine or create specialized knowledge. This knowledge exchange supports 
the absorptive capacity of partners and incentives the creation of transparency with the outcome of 
discouraging free riding. The concept of the free riding principle relates to the knowledge exchange 
with beneficial outcomes for both parties. Often when knowledge is shared among parties it is a one 
way, therefore it is important to have mutual benefits when sharing knowledge and expertise. The 
activity of knowledge exchange is rated with a 4,1 average, which confirms this is seen as a very 
important activity according to the CSUs. 
 
The development of knowledge is mentioned by four CSUs and three experts as a strategic activity CSUs 

conduct. Some parties collaborate with Universities conducting research on circular business models, 

consumer behaviour, product innovation or sustainable supply chain management. For example, CSU1 

explains ΨΩ²ŀƎŜƴƛƴƎŜƴ ¦ƴƛǾŜǊǎƛǘȅ ƛǎ ŀ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ǇƭŀȅŜǊΦ ²Ŝ ŀƭǎƻ ŎƻƭƭŀōƻǊŀǘŜ ǿƛǘƘ ǘƘŜ I!b ŀƴŘ ǘƘŜ 

HAS Universities of Applied Sciences, this includes mostly specific research projects, for example 

consumer research. Wageningen has a broader perspective within this field of research, my companion 

studied at Wageningen University. Therefore, there is a close relation with this UniversityΩΩΦ In addition, 

researcher CE5 states ΨΩ¢ƘŜǊŜ ƘŀǾŜ ōŜŜƴ ŎǊŜŀǘŜŘ ŀ ƭƻǘ ƻŦ ƛƴƴƻǾŀǘƛƻƴǎΣ ōǳǘ ƛŦ ǘƘŜ ōǳǎƛƴŜǎǎŜǎ Řƻƴϥǘ 
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implement them it has no impact. Within the last 5 years, the societal aspect and consumer aspects 

around research and innovations has increased. And start-ups in the last years have been an important 

drive for innovationΩΩΦ This development of knowledge is rated as very important as well with a rating 

of 4,0 average. 

Furthermore, the co-creation of products and services are mostly realised within the existing 

collaborations of circular food start-ups and happens organically. An example given by CSU13 ΨΩ¢ƘŜǊŜϥǎ 

a business in Rotterdam, which is working with Rotterzwam by making bio-plastics from coffee 

grounds, so they are making products from coffee grounds. We want businesses like that to connect 

with us so that we can have a smarter and larger logistic operation, sort of a package deal that we can 

present to companiesΩΩΦ Other interviewees agreed that there is a lot of potential impact to create 

within the food sector when co-creation of product and services is realised between the circular start-

ups (CSU7, CSU11, CE2, CE5). Additionally, CSU11 stresses the importance of an inclusive collaboration 

for this co-creation among all actors e.g. governments, education institutes, research institutes, 

consumers and entrepreneurs. Overall, this activity is rated as a relatively important by the CSUs with 

an average score of 3,8 on a 5-point Likert scale.  

For the testing of new applications, technologies and markets ten interviewees gave examples of CSUs 

performing this activity, CSU7 explains ΨΩ¢ƘŜ ǇǊƻŘǳŎǘ ƛǎ ƴƻǿ ōŜƛƴƎ ǘŜǎǘŜŘ ǿƛǘƘƛƴ ǘƘŜ Metropole area 

Amsterdam, which includes 33 municipalities from Haarlem to Zaanstad, Diemen AlmereΩΩΦ In addition, 

CSU5 states ΨΩ²Ŝ ǘŜƴŘŜŘ ǘƻ ƭƻƻƪ ŀǘ ŘƛŦŦŜǊŜƴǘ ƪƛƴŘǎ ƻŦ ŦƻƻŘ ŀƴŘ ƘƻǎǇƛǘŀƭƛǘȅ businesses, like healthcare 

business cafeteria and restaurants in hotelsΩΩΦ Whereas, CSU12 elaborates ΨΩ¢ƘŜǊŜ ǿŀǎ ŀ ŎƘǳǘƴŜȅ ŀƴŘ L 

tested it in my own network, with little burger shops, one tosti-shop and the company named butlerΩΩΦ 

Examples of this SCSA are complemented by insights of researcher CE5 ΨΩ¢ƘŜ ƭƛǾƛƴƎ ƭŀōǎΣ ǿƘŜǊŜ ǘƘŜȅ 

test if you can implement what you have thought off, to use the innovation for the positioning on the 

market or something else. For example, a living lab where we can test things in a certain environment 

with 30.000 customers every weekΩΩΦ Other interviewees (CSU2, CSU3, CSU11, CSU13, CE2, CE3) gave 

more examples of testing new applications, innovations and markets. This illustrates the importance 

of this activity according to the interviewees, with a survey rating of 3,8 confirming this activity is 

relatively important for CSUs.  

The development of a commercially viable product is not been mentioned often in the interviews as an 

important activity to conduct. Two examples were given by CSU 6 and CE3, as interviewee CSU6 

explains ΨΩLƳǇƻǊǘŀƴǘ ƛǎ ƭƻƻƪƛƴƎ ŀǘ ǿƘƛŎƘ ǇǊƻŘǳŎǘǎ ƘŀǾŜ ŀŘŘŜŘ ǾŀƭǳŜ ƛƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎǳǇǇƭȅ ŎƘŀƛƴǎΦ !ƴŘ 

we look at it, together with chefs we develop products and they are successful. We create innovations 

that aren't there yet, there's just a need for itΩΩΦ This is complemented by CE3 stating ΨΩLƴ ǘŜǊƳǎ ƻŦ 

innovation you need to look at the market, try to see where the gaps areΩΩΦ This activity is rated as 

relatively important by the CSUs with a score of 3,8 average on a 5-point Likert scale. However, besides 

all the examples given on the testing of new applications, technologies and markets and the 

development of a commercially viable product, these activities have not been mentioned by the CSU 

interviewees as being an activity to carry out in a collaborative manner and are often realized by the 

actors themselves.  

Finally, the continuous feedback loops with the consumers, are broadly discussed and performed by 

CSUs in the food sector. These feedback loops are conducted via surveys, direct consumer feedback, 

living labs or via community building in which feedback is accumulated and broadcasted. As elaborated 

upon by CSU5 ΨΩLǘ ƛǎ ƴŜǿ ŀƴŘ ǿŜ ŀǊŜ ŎƘallenging our business model by providing our services to the 

users and the buyers to validate: what is it worth, how do you use it, what are the benefits and 

continuously asking our users, which are the chefs and buyers which are managers, what is the added 

value what you see and what to you want to pay for. There are feedback loops on different levelsΩΩΦ 
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!ƴƻǘƘŜǊ ƛƴƴƻǾŀǘƛǾŜ ǿŀȅ ƛƴ ƎŜǘǘƛƴƎ ŎƻƴǎǳƳŜǊ ŦŜŜŘōŀŎƪ ƛǎ ǇŜǊŦƻǊƳŜŘ ōȅ /{¦мм ΨΩ²Ŝ ƘŀǾŜ ннл ŦǊƛŜƴŘ 

members and are now going to a larger corporation model. The friend members are consumers who 

think along, and it is now important that we have as many friends as possible in the model. We also 

have other members who want to engage more actively, by becoming ambassadors, by telling stories 

where people are proud of the products they buyΩΩΦ More examples were given by interviewees CSU2, 

CSU3, CSU6, CSU7, CSU12, CE2, CE4, CE5, showing the importance of this activity. The frequent contact 

with consumers is often a standard for CSUs, which supports the continuous feedback from the 

consumers and improves the relationship between consumers and CSUs. This is another key activity 

rated as relatively important by the CSUs scoring an average of 3,8 on a 5-point Likert scale. These 

feedback mechanisms with consumers are applied by many CSUs, however this valuable information 

is not shared among these CSUs as a collective inventory for strategic implementations.     

Social cultural changes  

The activities within the social-cultural change cluster were often mentioned by interviewees or found 
in documents and observations, due to the social connection that is accompanied with food cultures 
and consumption patterns. These activities to create socio-cultural changes are overall rated as 
important except from the generation of a pool of skilled labour forces (rated a 2,7 average), the most 
important activity in the creation of social cultural changes seems to be the changing of consumer 
behaviours with a score of 4,2 average.  
 
The activity of changing user behaviour is mentioned most within this cluster as very important by the 
interviewees and seen in observations. According to CSU12 ΨΩ¢ƘŜ ŎƘŀƭƭŜƴƎŜ ƛǎ ǘƻ ǊŜŀŎƘ ǘƘŜ ƭŀǊƎŜǊ ǇǳōƭƛŎ 
and to find the right mentality about food waste. Mostly, it only includes the monetary value of food 
when preventing food wasteΩΩΦ Many interviewees agree that providing insights in the amount of food 
that is being wasted, will contribute in the perception of consumers and support change in consumer 
behaviour (CSU3, CSU5, CSU8, CSU10, CE2, CE5). Additionally, interviewee CSU11 sees an opportunity 
to change consumer behaviour via community building and creating social connections between 
businesses and consumers.  Moreover, changing the mindset of consumers about the true value of 
food and how to support sustainable consumption can be realised according to CSU9 by improving 
ΨΩ¢ƘŜ ƭŀŎƪ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀƴŘ Ƙƻǿ ƛǘ ƛǎ ŎƻƳƳǳƴƛŎŀǘŜŘ ǘƻ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘ ǘƘŜ ǎƘŀƳƛƴƎ ŀƴŘ 
ōƭŀƳƛƴƎ ƳŀƪŜǎ ƛǘ ŀ ǾŜǊȅ ōƛƎ ǘƻǇƛŎ ǘƘŀǘ ƳŀƪŜ ǇŜƻǇƭŜ ŦŜŜƭ ǇƻǿŜǊƭŜǎǎ ŀƴŘ ǘƘƛƴƪ ǘƘŜȅ ŎŀƴΩǘ ŎƘŀƴƎŜ 
anything. I feel that my workshops can flip that switch to make it fun and appealing, it does not have 
to be a burden to make sustainable choices it is as simple as thatΩΩΦ The concept of steering consumers 
towards certain consumption choices is referred to as nudging by CSU12 and consultant CE3. The 
importance of this activity is confirmed by CSUs with a rating of a 4,2 average on a 5-point Likert scale. 
 
To support this social cultural change within society via changing the education system is performed 

by six CSUs. According to CSU1 this is an important activity, giving the example ΨΩCƻǊ ŜȄŀƳǇƭŜ ǘƘŜ 

project for a school education program, which teaches young children that curved vegetables are 

perfect as well. We want to explain how food and vegetables grows, how nature worksΩΩΦ According to 

many interviewees the social cultural changes within society can be realised within various stages of 

the education system. Starting with the primary and secondary schools by educating young children 

not to waste eatable food and show them what ways they can prevent food being wasted by CSU1 and 

CSU2. The change within these lower educational system levels is lacking according to CE2 ΨΩ¢ƘŜ 

awareness among students of the of the environmental impacts of food is lacking, definitely in primary 

and secondary schoolΩΩΦ This is complemented by interviewee CE5 stating ΨΩLƴ ƻǳǊ ƴŜǿ ŀǇǇǊƻŀŎƘ ǿŜ 

focus on including educational levels within our strategy. On a professional level, from applied sciences 

to theoretical education there are challenges formed within education institutes, yet there is a lot to 

doΩΩΦ Other interviewees agree that changing the education system is an important activity in order to 

support social cultural changes within society (CSU3, CSU6, CSU10, CSU11, CE2, CE3, CE4). This activity 
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is rated as nor important nor unimportant by CSUs with a score of 3,2 average on the 5-point Likert 

scale. 

The need for change within the education system is linked to the creation of available skilled labour 

forces, which is rated the lowest by CSUs meaning this activity is unimportant. According to researcher 

CE5 the pool of skilled labour forces is ΨΩLǘ ƛǎ ŀōǎƻƭǳǘŜƭȅ ƎǊƻǿƛƴƎΣ ŎƻƳǇŀǊŜŘ ǘƻ ǘŜƴ ȅŜŀǊǎ ŀƎƻ ƛŦ ȅƻǳ ǿƻǳƭŘ 

organise something on food waste the room would be empty. Now there are food waste conferences 

ŀƭƳƻǎǘ ŜǾŜǊȅ ŘŀȅΩΩ. However, this activity is not specifically performed by CSUs as a collective activity.  

To communicate these values towards consumers and support the long-term collaborations among 

companies within the sector there is a need for facilitating organisations, this activity is according to 

six interviewees performed within the food sector. According to CSU12 this could be facilitated by 

ΨΩaŀƴȅ ƳƛƴƛǎǘǊƛŜǎ ŎƻǳƭŘ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǘƘƛǎΣ ǎƻŎƛŀƭ ŀŦŦŀƛǊǎΣ ŜŎƻnomic affairs and LNV. But ministries will 

tend to change focus every four years. The director generals need to be behind a program that will run 

for the following 20 years on the topics of foodΩΩΦ Whereas, CE2 sees an opportunity to take on this 

activity ΨΩ¸ƻǳ ǎŜŜ ǘƘŀǘ Ƴŀƴȅ ƛƴƛǘƛŀǘƛǾŜǎ ŎƻƳŜ ŦǊƻƳ ǘƘŜ ǎŀƳŜ ŀƴƎƭŜ ŀƴŘ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ƳƻǘƛǾŀǘƛƻƴΦ ¢ƻ 

create partnerships that is one of the few things we can do from a communication platformΩΩΦ Expert 

interviewee CE8 sees promising developments for facilitating organisations ΨΩ¸ƻǳ ǎŜŜ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ 

more parties active there, funds, governments, institutions. There are many more working groups and 

alliancesΩΩΦ The organisations mentioned by the interviewees for fulfilling this facilitating role are the 

Nederland Circulair Versnellingshuis, the Samen tegen Voedselverspilling foundation, the nutrition 

information centre and the Environment & Nature Federation. The survey amongst CSUs shows this 

activity is nor important nor unimportant with an average score of 3,0 on the 5-point Likert scale. 

The activity on the establishment of collaboration-prone organisational cultures is according to six 

interviewees conducted by CSUs. The opinions on this activity are divided among the interviewees. 

The CSUs interviewees state that the entrepreneurial cultures are based on collaborations and 

ǎǳǇǇƻǊǘƛƴƎ ŜŀŎƘ ƻǘƘŜǊ ό/{¦пΣ /{¦фΣ /{¦моύΦ 9ƭŀōƻǊŀǘŜŘ ōȅ /{¦ф ΨΩThis entrepreneurial environment 

ƛǎ ǾŜǊȅ ƻǇŜƴ ŀƴŘ ƘŜƭǇŦǳƭΣ ǎƻ ǾŜǊȅ ƛƴŎƭǳǎƛǾŜΦ ²ƛǘƘ ōƛƎƎŜǊ ŎƻƳǇŀƴƛŜǎ L ŘƻƴΩǘ ƘŀǾŜ ŀƴȅ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘΩΩΦ 

Whereas, the experts in the field mention the competitive advantage that prevents the collaboration 

ŀƳƻƴƎ ŀŎǘƻǊǎ ƛƴ ǘƘŜ ŦƛŜƭŘ ό/9оΣ /9пΣ /9сύΦ !ǎ ŜȄǇƭŀƛƴŜŘ ōȅ /9о ΨΩThey are interested to hear what is 

going on in other businesses, but they want to keep some parts for themselves. Which I think is fair, if 

you work in the same niche then it becomes difficultΩΩΦ  hǾŜǊŀƭƭΣ ǘƘƛǎ ŀŎǘƛǾƛǘȅ Ƙŀǎ ƴƻǘ ŜȄǇƭƛŎƛǘƭȅ ōŜŜƴ 

mentioned as a collective effort by the interviewees. This activity is rated as relatively important by 

the CSUs with a score of 3,8 average. 

Market creation  

Within the interviews the creation of a good market position is one of the clusters which is thoroughly 
discussed. Within this segment the activities on collaboration with competition, government and the 
niche market approach are mainly elaborated upon. The surveys show that the activity of collaborative 
marketing to create user awareness is rated as very important (average of 4,5), furthermore, the 
collaboration with the government for the enabling of legislations was neither seen as important nor 
unimportant. Whereas the rest of the activities in this cluster were rated as unimportant (ranging from 
2,67 to 2,83 average).  
 
Starting with the niche market approach, half of the interviewees stated that circular food start-ups 

are supporting the transition towards a circular food system. They all agree that it is not a niche market 

anymore, which is confirmed by researcher CE5 ΨΩLǘ ƛǎ ƴƻǘ ŀ ƴƛŎƘŜ ƳŀǊƪŜǘ ŀƴȅƳƻǊŜΣ ǘƘŜǊe are even scale-

ups already. Those are the ones that consider the whole circular economy as a narrative, not only 

valorisation of waste streamsΩΩΦ Overall, the niche market approach is described by the interviewees 
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as challenging the current regime and supporting transitions within the food production system (CSU2, 

CSU3, CSU6, CSU5, CSU7, CSU8, CSU11, CE4). As stated by Kromkommer ΨΩAs a start-up we have the 

responsibility, separate of all the barriers the larger firms have, like being stuck in by large 

organizational structure. We as start-ǳǇǎ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜǎŜ ǎǘǊǳŎǘǳǊŜǎΣ ǎƻ ƻǳǊ ǊƻƭŜ ƛǎ ǘƻ ŎƘŀƭƭŜƴƎŜ ǘƘŜǎŜ 

larger firmsΩΩΦ Remarkably, besides the number of examples given on the implementation of this 

strategic activity, this activity is rated as unimportant with an average score of 2,8 on a 5-point Likert 

scale.  

To achieve this market transition within the food production system, parties need to collaborate on 

multiple levels. The collaboration with competition against other clusters is a highly discussed topic 

within the interviews, divided in collaborations with other circular start-ups, or collaboration with the 

competition referred as the current regime. As some of the interviewees see the collaboration with 

other start-ups as an important collective system building activity, due to the common values shared 

among these parties and the possible mutual benefits resulting from these collaborations, as CE2 

states ΨΩ²Ŝ ŘƻƴΩǘ ǎŜŜ ŜŀŎƘ ƻǘƘŜǊ ŀǎ ŎƻƳǇŜǘƛǘƛƻƴΣ ǘƘŜǊŜ ŀǊŜ ŜǾŜƴ ǇǊƻŘǳŎŜǊǎ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ǇǊƻŘǳŎǘǎΦ ¢ƘŜ 

market segment in the prevention of food waste is large enough. We need to compete with the larger 

firms, we have a message to tell togetherΩΩΦ This corresponds with the strategic activity described by 

Planko et al. (2016).  

Correspondingly, the strategic management literature elaborates upon the building of relationships to 

innovate with external actors within an organizational ecosystem by using the concept of the relational 

view of firms. An important aspect within this view is related to using the opportunities and taking 

advantage present within the environment of the firms. These collaborations depend on the proximity 

between firms, including the geographical and innovation space. The establishment and management 

of these ecosystems with relevant partners is linked to the key capabilities and resources the partners 

cultivate and benefits from within a strong ecosystem. These include relation-specific assets, 

knowledge sharing routines, complementary resources and capabilities and the effective governance 

of these relationships (Dyer & Singh, 1998). The relation-specific assets include site specific assets, 

human assets of know-how and physical assets of capital investments. Through sharing these assets 

multiple advantages can be gained e.g. reduction of transport costs and smaller inventories, less 

communication errors, improved product quality and differentiation. The complementary resources 

ŀƴŘ ŎŀǇŀōƛƭƛǘƛŜǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ΨΩdistinctive resources of alliance partners that collectively generate 

ƎǊŜŀǘŜǊ ǊŜƴǘǎ ǘƘŀƴ ǘƘŜ ǎǳƳ ƻŦ ǘƘƻǎŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ŜƴŘƻǿƳŜƴǘǎ ƻŦ ŜŀŎƘ ǇŀǊǘƴŜǊέ ό5ȅŜǊ 

& Singh, 1998, pp. 666). This sharing of relation-specific assets and complementary resources 

correspond with the potential collaboration benefits through collaborating with the current regime. 

The knowledge sharing routines and effective governance are included in other SCSA clusters.   

This corresponds with the opinions of the other half of the interviewees, that see the possibility to 

work with the current regime to create a bigger impact, by creating a hybrid collaboration in which the 

infrastructure and expertise of the regime is utilised, and the values of the circular economy are 

pursued. As elaborated upon by CSU7 ΨΩCatering in the food business has a larger scale and are 

ƛƳǇƻǊǘŀƴǘ ǇƭŀȅŜǊǎ όΧύ ²Ŝ ƴƻǿ ǿƻǊƪ ǘƻƎŜǘƘŜǊ ǿƛǘƘ !ǇŜƭ ŎŀǘŜǊƛƴƎ ƛƴ IŀŀǊƭŜƳ ǘƘŜȅ ŀǊŜ ŀƭǎo very 

ǇǊƻƎǊŜǎǎƛǾŜΩΩ. However, this collaboration with the current regime is accompanied with the risk for 

CSUs of cannibalising their circular value proposition and being used for green washing, stated by 

researcher CE5 ΨΩ.ƛƎ ŎƻƳǇŀƴƛŜǎ ǘŜƴŘ ǘƻ ǘŀƪŜ ǘƘƻǎŜ social innovators and use them for greenwashing. 

They use it as an excuse not to do anything themselves, and many of these social innovators are not 

aware of thatΩΩΦ Opposite of the findings in the interviews, the survey shows the CSUs rated this activity 

as unimportant with a rating of 2,7 average. 
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The collaborative marketing to create user awareness, described by Planko et al. (2016) refers to the 
creation of awareness for the use of a new technology. Whereas, the creation of awareness according 
to the interviewees refers to establishing behavioural change amongst consumers towards more 
sustainable consumption patterns. This collaborative marketing to create user awareness has 
according to the interviewees the potential to improve the market position of circular start-ups. As 
stated by CSU5 ΨΩ²Ŝ ǘǊȅ ǘƻ ōǳƛƭŘ ŀǿŀǊŜƴŜǎǎ ōǳǘ ŀƭǎƻ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ƳŀƪŜ ŀ ŎƻƳōƛƴŜŘ ǇǊƻǇƻǎƛǘƛƻƴ ǘƻ Řƻ 
something togetherΩΩΦ Various collaborative marketing initiatives already have been formed and 
mentioned by the interviewees e.g. Verspilling is verukkelijk, Samen tegen voedsel Verspilling or 
collaborations with supermarkets and other food service providers. As explicated by CSU2 ΨΩ²Ŝ ƘŀǾŜ 
collaboratively created a food waste product shelf with Verspilling is Verukkelijk. In this way we want 
to create more awareness around the topic of food waste, also brandingΩΩΦ And network supporting 
expert CE2 elaborates ΨΩ!ƭƭ ǘƘŜ ƛƴƛǘƛŀǘƛǾŜǎ ŀǊŜ ǇǳǎƘƛƴƎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƻǿŀǊŘǎ ŎƻƴǎǳƳŜǊǎΦ bƻǿ ǘƘŜǊŜ 
ƛǎ ŀ ōƛƎ ŘǊƛǾŜ ƎƻƛƴƎ ƻƴ ŦǊƻƳ {ŀƳŜƴ ǘŜƎŜƴ ǾƻŜŘǎŜƭǾŜǊǎǇƛƭƭƛƴƎ ǘƻ ŎǊŜŀǘŜ ŀǿŀǊŜƴŜǎǎΦ ²ƛǘƘ ǘƘŜ ΨІƘƻŜ 
ǾŜǊǎǇƛƭƭƛƴƎǎǾǊƛƧ ōŜƴ ƧƛƧΩ ŎŀƳǇŀƛƎƴΩΩΦ  Within this approach of marketing it is stated as important to use a 
positive approach ΨΩtŜƻǇƭŜ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ōǳȅ ǘƘŜ ǇǊƻduct out of guiltΩΩ (CSU2). Which is complemented 
ōȅ ǘƘŜ ǎǘŀǘŜƳŜƴǘ ƻŦ ǊŜǎŜŀǊŎƘŜǊ /9р ΨΩThe more you focus on the problem, the more you lower the 
interest of consumers to reduce it. Latest research is focused on creating positive social norms, what 
you can do in your own bubble to use everything and prevent food wasteΩΩΦ 
 
Moreover, the literature on collaborative marketing within networks illustrate the generation of 
mutual benefits. As an example, findings on collaborative relationships within supplier-buyer relations 
share downstream information on marketing channels from wholesalers and producers within the 
Dutch plant and flower industry (Pimentel Claro & Oliveira Claro, 2010). This study shows the 
importance of collaborations for joint actions to achieve mutual benefits through marketing channels. 
Additionally, more collaborative actions are formalized by strategist and planners in collaborative 
networks to create marketing plans (Neves, 2007).  However, the liberalized food market in transitional 
economies offers opportunities for small holder farmers to access high-value markets, it includes the 
risk of being exposed to competition. Common recommendations by politicians and development 
workers to overcome barriers for these farmers is to create collaborative marketing groups (Murray-
Prior, 2008). Overall, the collaborative marketing to create awareness among consumers is seen as one 
of the most important activities within all the clusters.  Confirmed with the rating as ´very important´ 
with the highest scoring average of 4,5 within the survey among CSUs. 
 
Furthermore, the collaboration with governmental organisations to enable legislations is not seen as a 

promising activity by interviewees CSU6, CSU8, CSU9, CSU12, CE1 and CE5. According to researcher 

CE5 ΨΩ¢ƘŜǊŜ ƛǎ ŀ ǊŀƴƎŜ ƻŦ ƭŜƎƛǎƭŀǘƛƻƴ ƻǾŜǊ ƘǳƴŘǊŜŘ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜ ƭƛƴƪŜŘ ǘƻ ŦƻƻŘ ǿŀǎǘŜΦ .ŜŎŀǳǎŜ ŦƻƻŘ 

waste is linked to every food chain link with their own regulationsΩΩΦ Whereas, CSU8 states ΨΩ²Ŝ ŎŀƴΩǘ 

wait for ƭŜƎƛǎƭŀǘƛƻƴǎ ǘƻ ŎƘŀƴƎŜΣ ǘƘƛǎ ǘŀƪŜǎ ƻǾŜǊ о ȅŜŀǊǎΣ ǿŜ ƴŜŜŘ ǘƻ ŀŎǘ ƴƻǿΩΩ. Nevertheless, according 

to CSU1 ΨΩL ǘƘƛƴƪ ƛƴ ǘƘŜ bŜǘƘŜǊƭŀƴŘǎ ǿŜ ƘŀǾŜ ŀ ǇǊƻ-active minister at the chair of LNV, they are putting 

ŀ ƭƻǘ ƻŦ ŜŦŦƻǊǘ ƛƴ ǘƘƛǎ ǘǊŀƴǎƛǘƛƻƴ όΧύ ²ƘƛŎƘ ƛǎ /ŀǊƻƭŀ {chouten, she addresses the most important topics 

within the food sector. The development is noticeable, we are ourselves part of the lobbying party in 

the Hague. There is a motion accepted, which is called the Krommotion within LNV. This includes the 

specifications and demands which Brussel makes on fruit and vegetables and what the quality 

guidelines areΩΩΦ This activity is rated as nor important nor unimportant with a score of 3,3 average. 

Overall, the collaboration with governments to enable legislation is performed frequently by CSUs and 

therefore a rather important activity accompanied with slow changes.  

The generation of new business models is elaborated upon by a few CSUs. As explained by consultant 

CE4 ΨΩ¸ƻǳ ƘŀǾŜ ǎŜǾŜǊŀƭ ŎƻƳǇŀƴƛŜǎ ǘƘŀǘ ǿƻǊƪ ǿƛǘƘ ǿŀǎte, that consider themselves having the solution 

ƻŦ ǘƘŜ ŦƻƻŘ ǿŀǎǘŜ ǇǊƻōƭŜƳΦ Lǘ ƛǎ ŎƘŀƭƭŜƴƎƛƴƎ ǘƻ ƳŀƪŜ ŀƴ ŀƴŀƭȅǎƛǎ ƻƴ ǘƘŜ ǎǇƻǘΣ ōǳǘ ƛǘΩǎ ƻŦǘŜƴ ǎǘŀǊǘ-ups or 

small companies use the foods that often would go to wasteΩΩΦ According to a financial expert CE8 ΨΩ¢ƘŜ 
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circular economy is trending; every company tries to implement it within their business. However, only 

a few real circular business models have proven themselves so farΩΩΦ Additionally, CE8 states ΨΩ²Ŝ ǘƘƛƴƪ 

the most important thing that the new models are developed and that it shows to other parties to 

continue, we find the movement more important than the success of a start-up itselfΩΩΦ The activity is 

rated as an unimportant collective system building activity with a score of 2,8 average. Mostly 

examples were given on the generation of new circular business models, it has not been rated nor 

mentioned to be a strategic collective system building activity.  

Coordination  

The coordination and alignment of all individual and collective system building efforts within the 

circular food production system is still in the development phase. The interviewees agreed that there 

is a need for system orchestration, the creation of a shared vision and standardisation within the food 

system to transition it towards a circular system. However, there is no unanimous consensus among 

the interviewees which organisation or coalition is facilitating the coordination of the ecosystem. The 

activities within the coordination cluster seem to be overall more or less important (ranging averages 

from 3,42 to 3,83), the activity rated as most important is the creation of a shared vision, the lowest 

rated activity is the standardisation of the innovations.  

Starting with the system orchestration, which is according to five interviewees performed within the 

ecosystem. However, there is not a clear agreement on which actor fulfils the system orchestration 

role. Whereas, CSU3 and CSU12 see MVO Nederland fulfilling this role ΨΩMVO Nederland is coordination 

some efforts within the Verspilling is Verukkelijk platformΩΩΦ Others are not aware of any system 

orchestration (CSU4, CSU10 and CSU11), as CSU11 states ΨΩThere is not a party that has the direction in 

hand, but Kromkommer is a leading example within this sectorΩΩΦ According to network expert CE2 ΨΩaȅ 

personal and our vision, is the broader the platform, the more people can develop their own thoughts 

and process, the quicker we move forward. As soon as you centralise this it could obstruct 

developments, you can do that in particular parts, but to centralise the coordination is not always the 

right strategyΩΩΦ Yet, according to multiple interviewees the foundation of a system orchestration is 

being made by Samen tegen Voedselverspilling (CSU7, CE2, CE4, CE5), as CE4 states ΨΩL Řƻ ǘƘƛƴƪ ǘƘŀǘ 

Samen Tegen Voedselverspilling is a good effortΩΩΦ  Complemented by CE2 ΨΩ¢ƻ ŀƭƛƎƴ ǘƘŜ ǾŀǊƛƻǳǎ 

initiative under one heading or organization Samen tegen Voedselverspilling is definitely one of the 

initiatives that will drive and coordinate itΩΩΦ Conformingly, this activity is rated as a relatively important 

activity with a score of 3,8 average. 

The previous discussed activity corresponds with the next collective activity, being the creation of a 

shared vision. Half of the interviewees agreed that a shared vision among circular food actors would 

improve the coordination and effective use of efforts and resources. As stated by CSU6 ΨΩ²Ŝ ŀƭƭ ƘŀǾŜ 

the same mission, changing the food system, all in our unique way, that brings us togetherΩΩΦ Moreover, 

CSU10 addressed the role of the government in creating a shared vision ΨΩ¢ƘŜ ƎƻǾŜǊƴƳŜƴǘ ƴŜŜŘǎ ǘƻ 

facilitate more. They set the aim to have a circular economy in 2050, they need to facilitate this to help 

ǎǘŀǊǘŜǊǎ ŀŎƘƛŜǾƛƴƎ ǘƘƛǎ ǾƛǎƛƻƴΦ ¢ƘŜ {5DΩǎ ŀǊŜ ŀƭǊŜŀŘȅ ƘŜƭǇƛƴƎΣ ǘƘŜǊŜ ŀǊŜ ŜǾŜƴ ǎǇŜŎƛŦƛŎ {5DΩǎ ŦƻǊ ǘƘŜ 

prevention of food wasteΩΩΦ Whereas, CSU7 says ΨΩYou now have the platform Samen tegen 

Voedselverspilling, that developed within the last 1.5 or 2 years. Before that everybody worked by 

themselves, that doesn't workΩΩΦ Additionally, the research expert CE5 describes this process ΨΩ¢ƘŜǊŜ 

were several stages within the process, what was key is to build a joint agenda based on the input and 

ideas of the companies during workshops. The next step was the Dutch government put in funding to 

make it happen and set up the basic structureΩΩΦ This activity is rated as being almost important as well, 

scoring a 3,8 average within the survey among CSUs. 












































































































