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Summary

The current industrial food system generates numerous environmental impacts due to the linear
SO2y2YAO0 Y2kl 28 SQO®I LY 2NRSNJ (2 gAGKadl yR OdzNT
system needs tdransition towards a circular food production system. Whereas the focus amongst
practitioners and academics in the circular field tends towards large companies, the circulampstart

represent the innovative entity that can generate new innovative busimesdels and quickly adapt

to changes. However, stanps often have difficulty with generating viable business models. This study

aims to determine how circular stadps in the food sector can create a supportive external
environment for the developmenand 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, technologicabiration 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 watlsiemistructured interview.

And wsed to perform a multiple case study analysis of 13 circular-gfastin the food sector of the
Netherlands to validate the strategic collective system building framework for circular business model
innovations. The data collection included 21 setniictured 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 validatéthe strategic collective system building framework with circular stgd in the food
sectorand showed which SCS¥#e performedto overcome certain structural barrier§he empirical
findings showed that in order to strengthen the CSUs ecosystem segéraments of activities are
needed. These refinements includieincorporating a reciprocal relationship within the exchange of
knowledge; add collaboration with the current regime as collaboration with competition; enrich
collaborative marketing with eating behavioural change towards sustainable consumption; add
reporting, monitoringand minimum standards in the standardisation of processes.

This refined frameworkelated to overcomethe barriers, structural problems angh overview of
relevant actorswithin the innovation systenfior collaboration provide strategic insights for CSUs to
create a supportive ecosystem.this way the researatontributesto the creation of a strong extasal
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 circular business model

CE¢ circular economy

CSL; circular startup

IE¢ innovation ecosystem

IS¢ innovation system

SCSA strategic collective systenmuiiding activities

LNV¢ Ministry of Agriculture, nature and food and safety
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1. Introduction
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assumes that economic growth can be reatisiue to an abundance of resources and limitless waste
discarding (Jurgilevich et al.,, 2016)This generates numerous large environmental impacts e.g.
increasedCQ emissions, eutrophication and deforestatigBaroniet al, 2007; Tilman et al., 2001)
Despites the importance of safeguarding the global adequate nutrition, approximately one third of the
global food production is wastg@AQ 2012) In Europe this results in 88 millisonnes of food waste
every year, associated with costs estimated around 143 billion g@t@smarclet a., 2016) This in
combination with depletion of natural resources, growing population and decreasing resource stability
make the challenges for the future food system even gre@dézsthoek et al., 2016 orrespondingly,

the food systenrequiresto transition towards a more sustainable system to withstand current and
future challenge¢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 obsoletertakewaste mode(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, generateglegment and strengthens
competitiveness(Antikainenet al., 2017 Bastein et al.2014 Ellen MacArthur Foundation, 2012
Wallace and Raingold 2013)lso, despite the importance for the Netherlandgrkingtowards a CE

leads to 54000 to 83000 added jobs and a 10% reduction in the yeé@rlgmissiongdCoeneret al.,

2018) The food and beverage industry has been identified as a sector with large circular potential,
due to the characteristics of handling largelumes 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 ch@faneret al.,2014) which make circular
methods more applicable. For the food and beverage industry in the Netherlands;alidthe/ 9 Q a
yearly benefits to be 930 million eur@gBastein et al., 2014)his makes the circular economy within

the food sector an interesting topic for theansition towards a more sustainable food system.

Whereas the focus amongst practitioners and academics in the CE field is currently on large companies,
nonetheless innovative statips have the ability to adapt new business model innovations quiokly a

give an example to the larger compani@ockenet al.,2017) Mentink, (2014 pp. 24 definesthese

circular business models (CB&4) "the rationale of how an organization creates, delivers and captures
value with and within closed material lodp<bi#e various circular business model innovations and
strategies implemented by circular starps (CSU) Wibe elaborated upon ithe theoretical review
TheseCSUsrepresenting this innovative part of the business entities, facilitate the change towards a
circular economy by providing concrete examples of circular business opportyAitigkainen et al.,

2017) Until recentlyCSUswithin 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
practiseexamples of CBMare seen within circular food statps. 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, vingedishes of food products from
supermarkets close to the expire date by Inst¢8kartup Delta, 2018)These startps implement

high circularity strategies by reusing food products for human consumf@arciaGarcia et al2017)

According toBet & Truijeng2018)the circular economy in the Netherlands is very much driven b
start-ups which bring ecological and societal impact to the world. However, theseugtsrface
difficulties with getting finance and developing viable business mottelsrder to overcome these
barriers,it is relevant to understandollaborative inneation systemgor the creation of collaborative
networks of actors within sectorthat contribute to the fast diffusion of sustainable, including circular,
innovations towards the transition of a circular econonfpe TIS literature provides a system
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Geels, 2008Hekkert & Negro, @09) Whereas, the strategic nice management and ecosystem
literature focus on the mestevel processes, relevant for firms to create a supportive environment for
their sustainability innovatioiMusiolik et al., 2012; Planko et al., 201These literature streams are
combined in the strategic collecgvsystem building frameworkreated byPlanko et al. (2016) for
entrepreneurs to collaboratively create an external environment for the diffusion of sustainability
innovations, to accelerate the sustainability transitiorkawever, this strategic framewoffocusses

on technological innovation&ithout the validation for other innovation typed.his thesiswith the
focuson CSUs in the foodroduction system of the Netherlandprovides insights on how strategic
collective system building can be appliedt only for technological innovations, but also foircular
business model innovationsFurthermore the combination of the TIS (meso) and strategic
managementiterature (micro) isa new approachlmplying the needor validation of the strategic
collective system building framework created by Planko et al. (RUb@refore, this research validates
the applicability andisefulnesof strategic collective system buildimghenanalysing the strategies of
CSUs in the food production system of the igtands Furthermore providinginsights for pioneering
CSUs in the food sector by additegthe wider application of circular practicespntributingto the
transition towards a circular food production system

Theaim of this thesigs to research thestrategic collective system building activities of CSUs in the
Dutch food production systertiirough the lens ofhe TIS andusinesscosystemsThe scope of this
research focusses on tlieod manufacturers, retail and hospitalisgctor. This sector aimto reduce

and prevent food waste and losses within the food processing and service segments of the food
production systemlIn order togatherempirical evidencén the sector on strategicollectivesystem
building activities, a multiplease studyf 13 CSUm the food productiorsystem wagonducted.The

data collectiorconsists of literature research and sestiucturedinterviews with B CSUounders or
managersn the food sector, complemented Bjinterviews with experts in the fld.

Preliminary desktop researchled to discoveringliterature on relevant theaetic frameworks for
supportingthe development and diffusion of circular business model<CBsThe TISframework
provides a system level perspective on the structural dimensions of an innovation systeraling
structural problems in the innovation system of circular business model innovatiteikertet al.,
2011). In addition, this framework uses & actor analgis which provide insights in possible
collaboratiors opportunitiesbetween actors for theealization of strategic collective system building
activities.Moreover, theecosystem literatureexplairs the role of leadership actors that initiate and
push acteswithin the ecosystento accelerate the diffusion of a sustainable innovati@Gomes et a|.
2018. Furthermore the strategic collective system building framework by Planko et al. (2016)
demonstrates how entrepreneurs and entrepreneurial managers a@aate a supportive external
environment for the development and diffusion of their sustainable innovatByuniting these
literature streams,a theoretical framework is createdyperationalzing the analysis of the strategic
system building procedsr the CSUsdn the NetherlandsThis research approach will answer the main
research question in this study, introduced as follows:

How can circular food stattpsin the Netherlandgreate asupportiveexternal environment for the
successful development, diffusion and implementation of their circular business model innovations?

10



In order to answer the main research question, severatquistions have been forulated

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

- Which actors within the food production system of the Netherlands are relevant for
collaborative effortsn 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 relevancim answering these research questioissrelatedto the contribution of the
theoretical knowledge of collective system building activities by Plagtkal. (2019. First, by
introducing a circular dimensiofpllowed by applying the strategy framework of Rk et al. (2016)

to Dutch circulastart-upsin the food sector. Practically, this thesis provides actors in the Dutch circular
economy niches withrecommendationsand insights to successfully develop theiexternal
environment which carsupporta widespead adoption of circular strategies within the food sector.

The following chapter providea detailedexplanationof the theoreticalbackground, elaborating on

the CBM innovation, strategies and CSU typologidse concepts of innovation systems and
ecoystems for the diffusion of sustainability innovations and the strategic collective system building
for entrepreneurs Chapter 3elaborates onthe research methods, describing the data collection
processand operationalisation of théheoretical conceptsdr the data analysid-ollowed by chapter

4, which elaborates on theesultsof the research. Next, the discussion of the empirical data in chapter
5, includingthe limitations of the researcfunding the basigor suggesting relevant future research
topics.Within chapter 6 the conclusion of the reseaisipresented.

11



2. Literature

This section elaborates on the innovative business entities of circularugtar{CSUs) in the food
sector. By expléning circular business model innovations (CBMihd circularity strategies
implementedwithin the food production system bZSld to work towards the circular economy
Followed by compiling a definition o€SUs andlescribing various CSU typologi€sirthermore
elaborating theconcept of innovation systems anécosysters for the diffusion of sustainability
innovations with afocus on thestructural actor analysidNext, thestrategic collective system building
activities forthe development andliffusion of circular innovations by entreprenewase explained
Finally, these literature streams are combineditheoreticalframework which will form the basis of
the research.

2.1Circular economy in the food production system

As described in the intatuction, this research focusses on CSUs in the food seletfigure 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. (2G8s€yiles, 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 processedafabanimal proteins and

more vegetables is important fahe optimal use of food. This relates to reducing pressures on the
environmental and natural resourceSverall trying to lose the lowest amount of biomass as possible

by optimally reusing residue streams within the biological cycles of the food priodusystem.
According to the Ellen Macarthur foundatiotities play an important rolevhen visioning a circular
SO2y2Ye F2N) F22R WQ/ AidASa aSyR Of SINJ RSYFYR &aai3
food design, while turning bgroducts from bod eaten in cities into organic fertilisers for parban
farmers to us@(Bllen MacArthur Foundation, 20184).

Respectively, the various CSU typolodidaborated upon in section 2.2)escribed 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 productiogsgem. Since the CBM innovations and
strategies differ between these two sectors, the focus of this research will be on the food
manufacturers, retail and hospitalityrhis sector aims to reduce and prevent food waste and losses
within the food processingnd service segments of the food production system.

12



The circular economy for the food production system
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Figurel 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 "waséginss, containing
nutritional value which can be recovered, recycled and reused to produce energy or renewable
material resource¢Mihai & Ingrao, 2018)According tdBell et al.(2018)by processing thse 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: coogiing, animal feed, anaerobic digestion, land spreading,
incineration, waste to energy and landfilli@@arciaGarcia et al., 2017)
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: Least
Landfilling Preferred

Figure2 Circular strategies for the biological cycle of food (adapted from G&aiaia et al., 207, 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 recd@arciaGarcia et al.2017; Imbert, 2017;
Papargyropouloet al., 2014) These activities are categorised and ordered based on the waste
hierarchy bywanner et al. (2014Yo 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 activiggeneration

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 materialgMihai & Ingrao, 2018)The CSUs within this research implement these various
circularity strategies within theicircular business models.

2.2Circular starups

Within the CHiterature the focus amongst pradibners and academics in tHield 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 & RothaermeQQQohnson, 2010Respectively, it

has beerarguedif incumbents car¥ dzf f @ A YLX SYSy i WNJ R AASH, Ligler, @A N dzf |
Rashid, 2016B5ince empirical data shows that incumbents more likely to focus on commaircular
strategies e.g. recyclingyhich preventthe incumbents to change their primary business models
(Stewart & Niero, 2018Whereasjnnovative startupsare less bound to a technologicalnd-setand
havethe ability to adgt newdisruptive circular business modejsickly(Bockenret al.,2017) due to

their flexibility and capability toespond to market developmeni®ergset & Fichter, 2015; Hockerts

& Wiistenhagen, 2010%tartups, representing this innovative part of the business entities, facilitate
the change towards a circular economy by providing concrete elesnpf circular business
opportunities(Antikainen et al., 2017and providinghew venturesvhich answemany environmental

and social challengédsiall et al., 2010)

14



This research focusses specifically on circular-siast e definition of a circular statip compiled

by Henry et al. (20194 & LINBa Py ESR 10d o090 (eLIAOFfte& 2LISNF GAY
WAYRSLISYRSY(iQ SYyGNBLINBYSdaNAIf @GSyiadzNBa RSaA3aySR
repeatable andat least brealeven business mod@l(Menry et al., 2019p.7). Followed by the

definition of circular business models, originatingpnfi earlier literature on business models
(Osterwalder & Pigneur, 2010; Richardson, 20t#)se literatures describe business modedsed 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 fesomponents the value proposition, value capturing systemdahe value

creation and delivery systeifthortet al.,2014) Additionally,circular business models are designed

by incorporating CE principles in the business model d€Bigming, 2014Pieroni et al., 2019Which

refer to circular business operationthat aim to dose material and product loops by using the
NE&A2dzNDOSa a t2y3 a LlRraairofS GKNRBIdAK Ay 02 NLR NI
NEO& Of Ay3 2NJ NBO2 JSNMYFS Q(KrohheIXaS & 2 20 Coindtuding, W y R
definition of circular startup (CSU)OF'Y ©6S RSAONAROGSR FayY WbSgQ>x W
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 vinus typologies and archetypes of circular staps (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. Im tvhiauthors
explain that CBM innovations are the processes the firms use to implement their CBM strategies. And
explain that the incorporation of circular principles withibusiness modekfer to the business model
innovation process, which can occat various points in the value chain (Henry et al., 2019).
Furthermore, these authors refer {@rbinatiet al.,2017) whichstatesthese points in tk 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@®ly 4 dzY SNE Q | OG0 A PSS Ay@2f gSY
changes in their internal processes, product design or supply chain. The upstream CBM innovations
make changes in the internal processes by interacting sugbpliers andocussing on product and
service desigrfor the precustomer and praisage 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 tegheml®hdood system

has strong interrelations and interdependencies, both dewnd upstream along the food supply
chain(Halloranet al,, 2014) A prominent exampleof CBM innovationsvithin the food sector of is the
predictions of demand for future consumption, whicaAusesmore tailored production to the needs

of the consumer demands and prevents overproduction, thereby preventing the excessive waste
surplus and saving biological nutrierftewandowski, 2016)

Furthermore Henryet al.(2019)uses thewell-known Rframework 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 findingetienerae

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 resourcefHenry et al., 2019)hese Rtrateges can be used within both the biological and
technical cycle of the GEllen MacArthur Foundation, 201Based on empirical data collected of 128
CSUs and thprevious 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 sigps analysed in this rearch
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1 Ydésignbased CSUsadoptingcircular innovations mostly in the pmaarket phase through
source material minimization, product design or production process efficiency

waste-based CSUseeking to extract value from unexploited external wagteams,
platform-based CSUsgpursuing business models built around B2B, B2C or C2C marketplaces,
servicebased CSUgmbedding products in servigystems to increase usage efficiency and
nature-based CSUsdncreasngthe delivery of(products and services based on natwteased
systemic solution@ (dnry et al., 2019, p.29).

= =4 =4 =4

2.3Systems for the diffusion of innovatianghe context of the circular economy
Within this section the similarities between tlaetor analysi®f innovation system and ecosigmsis
elaborated upon, both supportintipe assessment of relevant actors that contribute to dreation of
a supportive external environment for the development of sustainability innovations.

Within the transition literature sectors (e.g. food prodiot, energy supply) are conceptualised as
sociotechnical 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 transitims, which are longerm transformation processes that shift sog&chnical systems
towards sustainable ways of production and consumpt{dusiolik et al., 2012) Generally, in
transition studies the incumbent firms operate within the exigtiregime structures, whereas start

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

2011) Furthermore, part of the transition literature is the strategic niche management (SNM)
literature which divideshe transition in three levels: the landscape, segohnical regime and niche
level(Schot & Geels, 2008\dditionally, the SNM uses the niche market perspective in the context of
evolving sustinable technologies to create societal transitiggemp, 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 tbed sector, where its effect on the environment and
society are noticeable in radical changes of companies' business models innovations towards circular
approachegGarrone, 2017)

To support these socitechnical transitions throughthe diffusion of circular business model
innovations the literature orinnovation studiesoffers a systemic perspectiveWithin the field of
innovation studies there is a broad consent that innovation happens collectively in the context of a
general Innovation system (Belget al., 2008Hekkert et al., 2007 Transitions require changes and
reconfigurations within the whole IS, not only technological chari§ebot & Geels, 2008)ithin the

IS literature the tehnological developments and innovation happens within complex infrastructures,
networks and actor interactions. Examples of actors within an IS are businesses, universities, research
institutes and governmental organisatio(\ieczorek & Hekkert, 2012)

Whereasthe technological innovation system (TIS) literature describes the sustainablescdgiocal

transition within a system, focussing on the development, diffusion and implementation of a certain
technolog (Bergek et al., 2008; Hekkert et al., 200Me TIS is describedad: y St 62 NJ] 2NJ y S
of agents interacting in a specific technology area under a particular institutional infrastructure to

ISy SNI (63 RATTdza S Carlssyri Statiklewice, 1 $31 94)5 Aifkipd2ant Pracess

within the TIS literature is to change the external business environment, defined as system building:
WOECKS RSETAOSNIGS ONBIFGAZ2Y 2NJ Y2RAFAOFGAZ2Y 2F 0N
technological innovation system cgad 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
G§SOKy 2t 238 Ay |(MuSRINGal.28WEMNB5). o & dé
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Within the tedinological innovationsystem (TISHekkert et al. (2007)dentified 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 @Bidvations, since circular innovations are not necessarily
technological, but rather socimstitutional. Nonetheless, due to many interdependencies and
similarities among the system approaches, these SFs can be applied to othiemédsionsand
systens (Jacobsson & Bergek, 201Respetively, Potting et al. 017)explainedthe possibility of
applying the theory to the CEince the transition towards a @iostly concerns socimstitutional
changes rather than radical technological innovations, the TIS literature can still be used as practical
guidelinefor analysing the IS afircular busines model innovationgn the Dutchfood 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 ecosystenstres®s the importance of
collaborationamong actorgor the development and diffusion of a certain innovatioststly, applied

in the management literature by Moore (1993) by proposMQ  KI & Yl yF I3SNA &aKz2d
companies as part of an ecosystem, which consists of a loosetgannected 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 cof{@&®ges

etal.,2018, p. 39) WhereasGones et al. (2018yonducted a systemic literature review of six research

streamsto define the specific definitiomof business and innovati ecosystemsThis research states,

020K SOz2aeadsSvya (GeLlSa KIFIGS Ay OdneNdawected Bidi (0 KS ¢
interdependent network actors, which includes the focal firm, customers, suppliers and
complementary innovato@ @mBiti & Levierf2004a, p. 2). Moreover, they are built on a platform and

lead by a platform leadeQawer and Cusumano, 200& a keystone actor (lansiti and Levien, 2004a).

While facing competition and cooperation (e.¢yloore, 1993 lansiti and Levien, 2004a), during a co

evolution process through the life cycle of the ecosystem (Moore, 1993).

Thesecommon concepts used within the ecosystem literatalesely relate to lie actorcategories
described in the IS literatar However, within the ecosystem literature@specific actor is mentioned
explicitly, namely the platform leader or keystone actor as previously mentioBatte Planko et al.
(2016) usse the business ecgstem perspectivdo define entrepreneurial activities based on the
system functionsdescribedin the TIS literature by Hekkert et al. (200#)e correspondingactor
analysis could also complement each othérheraas, the TIS literature analyses theesence and
capability of actorgontributing to the success of an innovatiosystem(Hekkert et al., 201]1)the
leadership actor described in the ecosystem literature also contributes to this sugeas®r and
Cusumano, 2008; lansiti and Levien, 200&)erefore for CSUs to create a supportive external
environment for their CBM innovation a business level perspeddraplements thesystem level
perspective to analyse relevant collaboration opportuniti#he actor analysis for the innovation
system ofCSUs in the food sectimrthereforecomplementedwith the inclusion othe leadershigactor
category The inclusion of thiperspectives results in the adaptations of the leadership role in the TIS
actor analysisas presented ifigure 3.The categoris#gon of actors within this framework is used in
this research to map the actors within the circulbusiness model innovation sectaf the
Netherlands.
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System leader — coordination and allignment of collective efforts and resources ‘

Research Supply Assembly Demand
Universities, research centres, Raw material supplier, Distribution centres, Suppliers
technology institutes, design labs sub system supplier, wholesalers, storage
or consultancy bureaus. farmers, machine centres, purchasing
manufactureers organisations B2B

Education

Universities of Applied Sciences, Service providers

innovation campuses, corporate Web platforms, food ordering services, consumer Consumers
trainee ships platforms, information platforms

Financial support Network support Political support
Banks, venture capital, Branch organizations, Ministries, governmental
foundations, semi-public associations, network institutions, provinces,
organisations, strategic partners organisations or innovations hubs municipalities and policy & public
or accelerator programs. administration

Figure3 Innovation system actor structebased orHekkert et al(2007); Kuhlmann and Arnold2001) addition leadership
actorbased on Gomes et al. (2018)

The various actor types presented in figusecontribute with their actions and choices to the
generation, diffusion and utilisation of a technology or innovation (Hekkert et al., 20hé&)various
types, their roles and exampled actorsare presented in tabld. These descriptions of the various
actortypeswill be used to map the actors involved in the circular business model innovation system
of the Dutch food sector.
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Tablel Overview of actocategorieshased on Hekkest al. (2011, additionof leadership actor based on Gomes et al. (2018)

Actor category

|Type of actor

Definition

Examples

System leader

These leaders initiate and push the network of actors
active in the circular field of the food production systen
accelerate the diffusion of circular innovations towards
sustainable transition of the food production system.

Coalitions, foundations,
frontrunners

Supplier

Thesuppliersreferring to the producers of raw materials
machines or other practical resources

Farmers, food processors,
machine manufacturers

Industry

Assembler

the assemblersthese are the actors that create regional
collaborations between various suppliers by collaborati
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 maintenang
and service parties, in this research these actors are n4
complementorsthey meet the consumer specifications
creating complementary offerings.

Web platforms, food ordering
services, consumer platforms,
information platforms

Demand

the market actorson the demand side include various u
types, theconsumersthemselves (B2C). Followed by th
catering sector and larger retail parties that act as
wholesaler, which are often more sustainable focused
retailers (B2B).

Consumers, hotels, catering
companies, supermarkets, foo
delivery services

Research

Theresearchactors conduct research, provide expertise]
generate knowledge and consultancy. Furthermore,
knowledge via research project, workshops or events i
gained

Universities, research centres,
technology institutes, design
labs or consultancy bureaus

Financial

Education

Theeducationactors contribute to knowledge
development and practical implementation of theoretic
concepts within the industry as can be seen in other
educational organisations, that are more focussed on tf
professional training and higher education.

Universities of Applied Scienc
and innovation campuses or
trainee ships within
organisations

Thenetwork 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

Thefinancial supportingorganisations provide
entrepreneurs with resources for new venture creation
arrange co-development offerings with firms

Banks, foundations, semi-publ
organisations, strategic partne
or accelerator programs

Political/ Government

Thepolitical supporting organisations influence laws an
regulations to support entrepreneurship and the
development of the innovation system, by providing

Ministries, governmental
institutions, provinces,
municipalities and policy &

favourable economic conditions and policies.

public administration

Within the TIS literature theystemic function§SH assess the success of thadSreate sustainable
WAYLI OG Qd L ¢ seivikas guiddihad exanfinBthe state of sustainableinnovations.By
assessing the SFs, theaknesses and strengthgthin the IScan be determined, to define where
improvements can be mad@&hese SFs are focussed on giving guidance for policy makers or innovation
managerdor supportingthe diffusion, development and implementation of a certain technology. This
study aimgo create a supportive external environment for improving the IS of CSUs withiiodde
sector. Thereforesection 24 will elaborate on the configuration of these SFs for entrepreneurial
managers and entrepreneurs to improve their business ecosystems.
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2.4Collective system building strategfes entrepreneurs

Within the early stagemany startups collapseonly a third tuns into companiegVesper, 1990)The
cause of these failurets caused by several problems, suchthe lack of busiess knowledge,
managementssues, lack of financial access or technolotacs Nufiez, 2007)Within this sectiorthe
strategic collective system building strategies for entrepreneurs will be elaborated uporder to
increase the likeliness of thestart-ups to succeed.

The creation of a collaborative network among CSUs in the Netherlands could provide biemefits
CSUdo overcome theprevious discussetlarriers,and byturning into successful businessdisese
CSUssupport the transition towards acircular economyAs discussed in the previous section,
innovation happens collectively in the context of a general Innovation systerift8h complex
infrastructures, networks and actor interactionglekkert et al., 200} Similarly, he strategic
managementiterature discusses theollaboration among various actors within a business ecosystem
to create a supportive external environment for the diffusimmd commercialisationf a sustainable
technology(Planko, 2018)

To achieve this collaboration between various actwishin an ecosystenPlanko et al.(2016)
introducesa G NI 6§ S3AA 0 O2tf SOGADGS aeaidtSY odzAiftRAY3I A aidK
and entrepreneurial managers to build up a supportive emvinent and infrastructure for their

innovative sustainabilityy SOKyYy 2 f 2 38 ¢ 66 (. 4).Yhe Rey &pect bffthi® Eonaept iw the

creation of value within a collective ecosystem of businesses. As Planko et al. (2018) assumes that the
success odn individual firm depends on the business network it operate3le. framework defines

how to strategically build a supportive external environment for successful adoption and diffusion of
sustainable concepts and technologies to have an incakalsan® to succeed.

Planko et al., (20) createdthis framework ly combining the technological innovation system (TIS)
literature with the strategic management literatur&Vithin the strategic managemetiterature, the

need for collaborative networks of companies and the constant adaptation in shifting business
ecosystems is crucially when competing with other technolo(fdankoet al, 2016) The strategic
management literature contains the knowledge on successfaption and diffusion of a sustainable
technology, using collaborative networks or industry clusters by building a favourdilsiness
environment for the technology. This in combination with the knowledge from the TIS literature to
strategically create supportive external environment, results in the concept of strategic collective
systembuildingt & t tFy 1 SG [ fthe TIS keyipmwygedsesRaékeipberatdh® dysterlevel,
but firms operate on the micro level, the TIS processes have todd@hdown into strategic activities
which can be carried out by firrisQ @

With the use of these system building activities, networks of entrepreneansreate and achieve
system building goals. In order to define practical strategies, a framework is created for entrepreneurs
and entrepreneurial manager® define system building activities. The framework contains four
categories of activity clusters; thnology development and optimizations, market creation, secio
cultural change and coordinatiofPlankoet 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, 20I8)ese collective system building activities presented in
figure 4 will have an important rolén this reseach, through analysing thestrategies for the creation

of a favourable environmenfor CSUs in the food secto&ince these collective system building
activities focus on theactivities for entrepreneurs to conduct on a melsvel perspective, the
leadershp rolementioned as important in the business ecosystéerature will be added to the actor
analysis.
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/;echnﬂlﬂg',r development & optimization \ /E;Gr dination _\

Developing, testing and cptimizing the technology and Coordinate and align all individual and collective system-
complementary products and services building efforts, to bundie forces ond wse resources efficiently

System orchestration

Creating a shared vision

Defining a common goal

Standardization of the new technology

Froviding a platform for open innovation

Thinking in system-building rales

Creating tranzparency of all activities going on in the fi W

<

Testing mew technologies, applications and markets
Knowledge development

Knowledge exchange

Co-creation of products and services

Development of commercizlly viable products
Feedback loops with user groups

\ /
Gm cio-cultural changes \ /I"u'_'l

Embed the new technology in society; changing values and Creating a market for the technology; roising user
marms in fover of the new techrology owareness and demand for the product

arket creation

Creating new facilitating organizations * Generate new business models

Establishing collaboration-prone organizational cultures * Creation of temporarily protected niche market
Changing user behaviour * Collaboration with government for enabling legislation
Changing the education system * Collaborative marketing to raise user awareness
Generating a pool of skilled labour * Collaborative competition against other technology

- A /

Figure4 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.P2iIR)
consisting of sharing of costs and risks, reductiomrufertainties, more access to knowledge and
resources, improve product and service range, market creation, getting a supportive institutional
environment and increased competitive advantagél/ithin the food production sector, the
collaboration benefits otircular food starups havenot been researcheddowever,for short food
supply chain startips the benefits of collaborative efforts have been defined byAgiR (2015):
Improved product range, maintaining infrastructure, increased negotiating paneneased support
from new ventures, decreased competition and increasing shared processing facilitieshoMs the
relevance of creating a collaborative network and bundling collective efforts.

Within the research of Planko et al. (2016) the focusoiis sustainable technologies and the
development of collaborative networks within the smart grid secidhereas, his thesis research
focusse®n the collective system building strategies concern@&iJi the food sector. As mentioned

by Planko et al. (2L6) the strategy framework is applied to ofield, testing the framework in other
technological fields is a next step. Therefore, this reseapghiedthe framework on an empirical study

of the Dutch food sector. First, by testing the strategic framéwordetermine if the collective system
building activities are implemented other sectors, in this case the food sector. Secondly, by applying
the framework on CBM innovations, which according to Potting et al. (20b%)ly concers socio
institutional changes rather than radical technological innovations.
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2.5Theoretical framework

The previous discussed literatures all contribute to the sustainability transition resedreh
combination of these research streams is releviantthe creation ofcollaborative network of actors
within sectors, and contribute to the fast diffusion of sustainable, including circular, innovations
towards the transition of a circular econorye concepts are combined and presented in figure 5.

Clrcala Staet-un Archelyrics Structural system analysis

Henry et al. (2018) defined CSU archetypes based on gathered data of Systemleader - coordination and alignment of collective efforts and resources

128 CSUs and the applied framework consisting of CBM innovations
and circularity strategies, resulted in the following clusters:

* “design-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 solutions.”

Collective System Building

“The strategic activity of networks of entrepreneurs and entrepreneurial
managers to build up a supportive environment and infrastructure for
their innovative sustainability technology” - Planko, 2018

Banis, venture capital, [
foundations, semi-public
organisations, strategic partners |

associations, network
P 5

Universities, research centres, Raw material supplier, | | Assembling [ﬂ]
technology institutes, design fabs sub system supplier, components,
of consuitancy buresus. machine materials and services,
manufactureers information processor 628
Education | ; = [
Universities of Appied Sciences, | | . :
Innovation campuses, corporate | |1 | Maintenance and service providers, meeting Consumers | |
trainee ships | ‘ consumer specifications ‘
Financial support Network support Political support
Beanch organizations, Ministries, governmental

nstitutions, provinces,

or acelerator peograms. |

s ities and policy & public
administration

Strategic Framework for Collective System Building

Tech Development
& Optimization Coordination Market Creation
Coorcinate and align all individual and coliective Creating a macket for the technology: raising user
system-buliding efforts, to bundie forces and use awareness and demand for the product.
resources efficiently. " Py
5y [ = Crestion of semporanly prodected mkihe morket
g epsiotnn
* Standerdiroten of the new techaciogy * COMOODINE Marketing 10 /G4e V507 OWOreness.
Coordination « roveting 0 plattaem for cpen svicwicen gy
Socio-cultural & Socio-cultural Changes
Market Creation Changes testing and op % the Embed the new technology in society; changing
and complementary products and services. values and norms in favor of the new technology.
+ Testing new techeolopes, oppiconiont and markety « Crestog new focsasting orgeniston
Collective Benefits « Knowledge deveopenect ond exchange ] - esobineg
- Improved product range - Mutual support s el
- Maintaining infrastructure - Increased negotiating power *+ Feedbock itps weh user groups * Generoting 0 pootof stied Mbour
- Reduced competition - Resource sharing

Figure5 Integrated conceptual framewotto analyse system actors of CSUs and strategic collective system building activities for the creation of a suy

ecosystem. Basexh Hekkert et al., 201{system actor analysisiHenry et al., 2016CSU archetypedplanko, 2018; Planko et al., 20rategic collective
system building, see Appendix J for larger version.
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3. Methodology

The previous sectiorlaborated on the integr@d conceptualframework derived from literature
focussing omstrategic collective system building for CSUs in the food seldtaisetheoretical concepts
needto be operationalizedn order to conduct a multiple case study whigdin answer the research
guestion of this thesisThis chapter elaborates on thweays this integratedonceptual framework is

used in this research, followed by theethods fordata collection and analysi#n order to find
empirical evidencén the sectoron strategicsystembuilding activities and collective system building
efforts, amultiple case studyof various CSUs the circular food production sectof the Netherlands

was conducted.The motivation ér choosing multiple case studiegasto suit with the explorative
strategy of this research, giving the ability to explore similarities and differences between cases.

2 KSNBL& |y SELX 2Nl GAGS aiGNF G538 NBTSNEmullipke | yass

case studiesmakesthis an appropriateresearch desigror this research(Yin, 2003). Thisthesis
conducted two research approaches within an iterative procest) the combination of desktop
research and interviewsThis approach enables the researcher to gatlaed process varied
information in a systemic wayThe desk research contributes to the collection of academic
knowledges, the interviews provide qualit&zze dataand complemented by quantitative data collection
through a survey validation. In this way insights are gained in order to answer the research auestion

3.1.Case studyedection

The food production sector in the Netherlandas been chosen due to the entrepreneurial activity
and the possibilitiest offers to transition towards a circular economgince he food production
systemhas been identified as a sector with large circydatential, 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 suply chaingVanneret al.,2014) which make circular methods more applicable and
close need for collaboration among actors crucial. Dioéchfood production system is very efficient
(Rood et al., 2017Wwhich enablesentrepreneurs to develop even higher levels of circludasiness
practices within this sector. Respectivetgany Dutch entrepreneurs have establishedrcular food
start-ups, there are even collaborative networ&s CSU®stablished The European Union and the
Dutch government likewisgupport the transition towards the circular economy, an overview of these
collaborative networks is presentedtable 2.

Table2 Overview of circular collaborative networks in the food se@askforce Circular Economy in Food, 2018;
Verukkelijk, 2019; Voor de Wereld van Morgen, 2019)

Name Description

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

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

Within this circular innovation hub various circular

Blue City entrepreneurs are developing viable circular businesses,
showcasing circular best practices that support the transition
towards the circular economy within the Netherlands.
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Community of experts that collaboratively try to tackle food |
REFRESH and wase within Europe through the sharing of best practice
knowledge and innovations

Likewise, theDutchgovernment 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 se¢@®overnment of
Netherlands, 2016)The governmental support and collective actatwork 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 technignasjedtriangulation, toguaranteethat the
collected data is valid, reliable and rich (Saunders et al., 200@).techniques included literature
research of scientific articles ametwork management, innovations systems, ecosystems, strategic
collective system building, circular business model innovations, circularity strategiespreneurship
literature, semistructured indepth interviews and observations.

Starting with a deskesearch to findelevant background information cthe ecosystems and system
building efforts ofcircular startups in the food sectorBy searching via platforms such as Google
Scholarand Scopus, with the following terms: sustainable food system, leirdood systems, circular
start-ups,circular strategiedpod waste stadups,food waste sustainable supply chains, short supply
chain, circular business models, circuksgri and food sector, collaborative networks, business
ecosystems,innovation eosystems collective system buildingstrategic network management,
entrepreneurship, sustainable entrepreneurshiphismethod providedinsights to generate a deeper
understanding of the caular food production system in the Netherlands. Grahievementof this
methods was tanap the most important actors arstructural elements within this innovation system.
The result of this desk researchAppendixE the structural innovation system analysis has led to
insightswhich were relevant to incorporate witn the formulation of certain questions during the
interviews. Since thimew circularbusiness field and marké$ constantly developing and updating,
new insights have been gathered throughout the whole research process.

This desk research contribigdo the presentation of general knowledge in tthigesis andmproved
the interviews Also, this supportethe actor analysis of circular actors within theofb production
system.As a selection o€SUsand keyactorswere found multiple timeswithin the desk research, a
foundation was formed for mapping the various actors in the innovation sysBsnvisitingvarious
communication channels e.g. network platfes, partnership websiteand other webpages additional
relevant actors were foundMoreover, thedesk research contributed to the understanding of the
innovation system of circular business models innovations within the food sector of the Netherlands.
By onducting research based on the structumhovation system analysis the various structural
elements and problems within these elementsntributed to the overall understanding of the
innovation systemAdditionally, it provides dlow of information within the constant developing
entrepreneurial circular food sector, enabling to better understand relevant topidsich were
currently important within the ecosysteminsights of this literature researclvere used to
complement the analysis of relevant SC8A will be elaborated upon in the discussion section.

For the collection of empirical datl indepth semistructured interviews were conducted wittey
actors in the sectoas presented itable 3. First, a database was compiled w&f circular food start
upsin the food sectorthrough searching via platforms such as Google Scholar, Scomnledin,
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Googleand the Sart-up Delta databaseln addition the attendance of entrepreneurial and food
related events resulted in the contact formation with several circular sipg which provided insights
on key actors partnerships and collaborations platformsithin the field These30 CSUs were
approached foconducting an interview, 12 were able teaketime available in their agenddhese
interviewees were the owner or manager of the C®ased on gained information from these
interviewsand the previous described desk researeight experts within the field werselected for
an interview by wlectinga representation ofexperts per actortype described insection 2.3and
insights gained within the desk researdiinese eighexpertswere mentionedas important players in
the field by the intervieweeand representedvarious actor type®f whichtwo network supporting
actors two industryactors, two research actas, aneducation actorand a financial actor.

Table3 Overview interviewees (see appendix | for further details on the CSUSs)

Year of
Code |CSU type Function #employees| Location foundation
CSU1 | Wastebased CSU | Coowner 2 Utrecht 2016
CSU2 | Wastebased CSU | Cofounder 2 Amsterdam 2016
CSU3 | Wastebased CSU | Founder 4 Wageningen 2018
CSU4 | Servicebased CSU | Cofounder 4 Amsterdam 2017
CSUS5 | Servicebased CSU | Founder 4 Wageningen 2016
CSU6 | Wastebased CSU | Coowner 5 Amsterdam 2010
CSU7 | Platformbased CSU| Founder 6 Amsterdam 2019

CSUS8 | Platformbased CSU| Founder 18 Amsterdam 2018

CSU9 | Servicebased CSU | Founder 1 Rotterdam 2018

CSU10 Servicebased CSU | Founder 9 Utrecht 2018

CSU11 Wastebased CSU | Cofounder 2 Geldermalsen 2016

CSU12 Wastebased CSU | Founder 1 The Hague 2016

CSU13 Wastebased 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

Thesemistructured interviews consistedf three parts (AppendixB) and appeared to be used more
as a guidelineFirst,the circularstrategies and business model innovations were discussedder to
categorse them irnthe various CSU archetyp&¥ithin the expertinterviewsthe first partfocussed on
how these experts contributkin the transition towards a circular economy in the food sector
(AppendixC). In the secongbart, theinterviewees were asked pstrategic collective system building
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activity cluger what system building activities were conducted in the secémd in collaboration with
which actors.Subsequently, thesystem building activities that were not named by the interviewee
were asked tobe reflect upon in terms of the intervieweefmvolvement, and their actual
implementation,and ther relevancefor system buildingln the third part, the variouselevant actors
were determined by the intervieweesiased on the structural actor analysis framew(s&ction 2.4)

The interviewdasted between45 to 90 minutesand have been conducted betwedWarch 201%nd
July 2019.The interviewswere stopped whenthe phenomenon wasunderstood, and no new
information was gainedafter 3 sequential interviewsWithin the literature this thematic saturation
occursat an averageamount of 30 interviewgRagin, 1994 However thematic saturationoccurred
to a certain level in this researchsrepeatinganswers were given by some intervieweés example
the need forthe creation of a shared visiorgonsumer awareness, supportive legislation and
transparencywithin the food production systemTwelve of the interviews are conducted via
telephonicinterviews, the othernine interviews were facdo-face interviews Al interviewswere
recorded and transcribedvith the useof Express Scribe softwarlérequested these transcripts were
sert to the interviewees anddjusted when neededalf of the interviews were in Dutcim the result
section the usedjuoteswere trandated to English.

3.3Data analysis

All the interviews wereanalysed by using NVivo softwarEhe interviewswere analysed through
thematical coding. Thearious interviews were assigned walunique code whichefers to the actor

type and interviewnumber €able 3). Theconcepts of the integrated conceptual framewavkre used

as sensitizing concepts. Theding frameworkvas basedn the literature review by formulating the
understanding of collective systermuilding activities the actor analysigand financial mechanisms
(Bryman, 2008)The formation of the coding frameworkasan iterative process whiclvasredefined

with the outcomes of the interviewsand new conceptsere derived and added from the empirical
data(Saunders et al., 20090his coding process includithe selecting of coding units by their content,
followed by grouping these units into categori@yman, 2008)The coding categorieseeded tobe

Wiy @f dza A S Q> YSEyYyAy3 GKIF G didérédin¥zgedfic ddehstihey G NB
O2yOSLJia ftaz2 Ydzad t23A0rtfte Frfft SAUGKAYThEaKS &l
strategic system building activities thaere mentionedas important in the food sector, but were not
included in the frameworkwere added within the concepts

a
Y

To validatetheseresults an online survey was constructed, in which the interviewees were #&sked
rate the importance of the system building activiteasd add new system building activities when these
were missing. The interviewees could score the importance obtism building activities on a-5
point Likertscaled G F NIIAy 3 @A 0GK WOSNE dzbrsysteis tildihglhe Survdgz WO S NE
were filled in by all thel2 interviewedCSU ent&preneursandsix SFSC entrepreneuxghichhelped

in validating the results for the CSU sectddditionally, thecrosscase analysis with theomparable
SFSCsase pointed out the differences and similaritiebetween these sectorscollective system
building strategiesjn that way validatingthe empirical data of theCSld 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 theniédse coding procesdlowedthe
researcher tocompare multiple interviews based dhe content of similar topics. This allosd the
researcher to summarize the results of multiple intervieasnsidering the same topic by giving an
overview of the frequency given within thdata. Furthermore, it allowd the researcher to locate
exampleswithin the transcript in the original context, ordered on any category
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Moreover,the structuralactor analysiof the innovation systemvasconductedas described within
the theory. The information was gatherealithin the second part of the interview whidbcussed on
mapping the important actors within thecircular food production systemaccording to the
interviewees.Ths data contributed to the actor analysis within the structusgistem analysisThe
analysis of the other structural dimensiongluding the institutions, infrastructures and netwomkas
completed with insights from the interviews and complemented with desktop resea&foh.the
analysis of the structural networkesmentthe various partnershipsientioned within theinterviewees
were gatheredand supplemented with information fromompany websiteand grey literature about
circularprojects and collaborations within the food production system. By combivegactor chtaset
and partnershipinformation a preliminary network overviewas created.Thisoverviewoffers the
possibility to find actors for collaboration that couttntribute to the realisation of certain SCSA
towards the building of @upportive external envonment for the CBM innovationsvithin the food
production system.

The data and relevant insights have been gathered for this reseffmdugh senistructured
interviews and desk research. The basis obtauctural system analysiand preliminary network
overviewof influential actors withirihe circular food production systemas created The combination
of these data setprovidesa holistic viewof the circular food production system in the Netherlands
andprovideinsights in the stitegies for CSU to strengthen their ecosystem.

3.4 Research quality

To guaranteénternal and external validity and reliability of the reseaocdmsiderable measures were
taken. The first issue considers the internal validity, since one person conductdte atiterviews.
Followed byusing aqualitative researchdesignfocussing on one case study and using illustrations of
a comparable casewvhich lead to external validity issudsastly, the fastlevelopment phase of the
sectorcould result in differenbpinionsor shifting importance ofctivities when interviewing these
actors in the future.

These issues wersolvedwith the use of triangulation, whicimeans the collection of datérom
different sourcesto gain rich, reliable and valid da{&aunders et al., 2009T.hesedata sources
entailed the desktop research, sestructured interviews, online survegnd observations. The
interviews were conductedwith internal stakeholders being the CSUs and complemented by
perspectives oéxternal stkeholders beingxperts in the fieldAdditionally, to improve thénternal
data validitya coding framework was creatl (Appendixl). Besidesto generalizethe multiple CSUs
case stugksto the broader food production system or other indtiss, the CSltase studes were
related and comparetb literature on strategic collective system buildiagd network management
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4. Results

The key findings and outcomes of the research are presented in this ch@ipeefist sectiondisplays
ananalysis of various CSUs within the Netherlaiiti® secondsectionpresentsthe common barriers
experiencedoy CSUaindstructural barrierseexplainal byexperts during the interviewsdncluding the

innovation system actor analysistrieved from thequalitativethe 21 interviewsFinally the empirical
findings on the strategic collective system building activities found within the interviews adedteal

by an online survegre presented

4.1Circular food startips in the Netherlands

Themultiple case studies of CSisthe Netherlandgepresentvarious typologies of CSU business
modelsasdefinedby Henry et al., (201@)ndwill beelaborated upon in this sectiosince tisresearch

is the first conducting an analysis of CSU typologies, these typokrgiesedo analyse the various
CSUs present imé Dutch food sectorWithin this section these CSU types are elaborated upon and
examplegyiven, a broader overview gesented in AppendiR.

Thedesignbasedstart-ups often work in the prenarket phase within the food production system
this is related to food packaginghese circular packaging designs are often high investments and
therefore mostlyimplemented or developed by larger firms instead of CSbstefore are these C&J

less represented withithe food production systenSome &amples of starup whichcreatedcircular
designbasedinnovations within the food production systeane presentedin AppendixA.

Whereas, he wastebased CSUs are the most commawppologies represented within the food
production systenand in this researc{CSU1, CRJCSUGCSU11, CSU12, CSUB3)nainly focussing
on Industrial symbiosisisingunexploitedfood surplusto create products for human consumptipn
these CSUs implemetite highestevel ofrevalorisationfor food. Therevalorisation of food wastean
be communicagéd within aclear messagedy preventing 1/3 of the food wasteseenvironmental
resources and economic value can be gairdudsis avalue proposition that can be marketed and
understood by the consumemhese consumershave a great influence with thepurchasing choices
and power tosteer thecourse of the food production systetowards theprevention or reduction of
food waste and lossgintervieweeCS1, St; C8, CER

Theplatform-basedCSld have business models focussed on sharing of knowledgeinfrastructure
productsor serviceswith the use ofdata analysidased onalgorithmsto generateforecastingand
increase efficiency within systeri@SU, CSU8)These CSUse focussingn varbus market places to
create their value propositioriThe B2Baims atthe hospitality sectorto improve theirprocurement

and service processes to reduce food waste and losses. Within the B2C marketplace the platforms
focus on reducing the food waste gengrd within the retail sector,optimizingthe procurement
processedo prevent excesstocksand engaging consumers to change their mindset when buying
products in the supermarketthrough dynamic pricingThe C2C markebcusseson the sharing
economy principles, which are often initiatives or consumer collestimefoundations or initiatives

that not havea business moddike CSUs

Another typology of CSUare the service typewhich implement gproduct as a service model, to
increase theefficiency of usagéCS4, CSU5, CSU9, CSUTD)s increasing of ageefficiency can be
achieved through various approachesg. providing atool to provide insights, awvorkshop for
education orefficiency and sustainabilityr reduce the food packagingaste by incorporating a food
container service e.g. looped and shared packaging.
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Whereas thenature-based CSUs tend teork more in theagriculturalsectorof the food production

system. Since thes¢ypologies are based on biological cycles within ecoeyss to create a
regenerative systm. Thesesolutions include buildinintegrated/urban agriculture, community
gardensor aquaponics solutionsThe scope of this researchfacussing orthe food manufacturing,

retail and hepitality sector However, thesenature-basedCSUs tend to focus morn agricultural

practicesand are therefore not included within the interviews.

Overall,as described various types of CSlis represented within the cases of this research. The
waste-based CSU are higtrepresentedfollowed by the servichased anglatform-based CSUs. The
clarification of the various CSUs and their CBMthe food sectorprovide relevant insightsfor
understanding the stratdg choices these different C®pes implementwhich are elaborated upon

in the following section.

4.2 Strategic collective system building within h8U eosystem

In order to strengthen the external environment for G3tJthe foodproduction systenwithin the
Netherlands, the collaboration between actors can offer many bendfits section focuses on the
strategic collective system building activities for CSUs in the food production system.

First section 4.2.1 describes teuctural barriers focircular business model innovations in the food
sector. Sction 4.2.2 describes the most important actors identified to collaborate with for the
successful implementation of the SC8Ased on thestrategic collective system building framework,
section 42.3 presents and explainthe systembuilding activitiefound in the interviews with CSUs
and experts in the fieldhe importance of these activitiegasvalidatedwith anonline survey amongst
the interviewed circular entrepreneurs

4.2.1 Structural barriers for CSUs in the food sector

The interviewees were askedthat barriers are mostly experienced within the development and
diffusion of circular business model innovations in the food production system, an ovenvialble 4

shows that hese 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 mwrner awareness, financial access
and lack of knowledge and expertigelevant 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 innovatioa system in the Dutch food gec (Appendix E)The various structural elements of
actors, institutions, networks and infrastructures were assessed based on their presence and qualities
and presented in an overvieable 5).This combination of the barnis 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 productiorsystem of the Netherlands.

Table4 Overview barriers for circular stamps and relevant collective system building activities to overcome these barriers

# Barriers Definition example

Times Regulatory
mentioned | barriers

The use of waste streams is accompanie
with many obstacles, referring to the

4 safety protocols, certifications, licences | WYk need to certify all the waste
Laws and and laws which obstruct the utilisation ar] streams, viich takes a lot of
regulations reuse of waste streams. effort"”.
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Political
barriers

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

Yrfe Dutch culture is too liberal {
pushfor new taxation schemes
that become successful"

Organisational barriers

Lack of skills
and expertise

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

Yr@e majority is after 2or 3 years
ONR{1SZ G(GKS& g2y
valley of death aall. Why?
Because they have no idea what
they are doing”

LfiCk Of circular business models are often seen | need 250,000 euros, they saye
Financial risky investments, due to the lack pfoof | actually start investing at 1 millio
access on successful CBM. orsQ Q@

The subsidy requests are often too large
for startups to apply for. Besides, the

W Q2 Kdbiyhention that you only

Operational barriers

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 largescale oriented market
segment.

YTQat is one of the things we
encountered, dudo the fact that
you are a small player within a
YIEN] SG aS3ySyiz
any economics of scales"

Product and

process accompanied with uncertainties and flexible in your production, you
development | variables, asking for a flexible production need to fave some extra
barriers process. operations as wef) Q @

Working with waste streams is

YrQ handle waste streams and
turn them into food is quite costly
because you have to be very

Market barriers

Lack of priceincluded in the production process ( balance that by giving more
consumer circular products, resulting in less sales ¢ insights of the ecological food
awareness to the higher price print of food wast® Q ®

The consumer is not aware of the amourn
of food being wasted in the food
production system. In addition, the
consumers don't know of the higher cost

YMany people think it is waste,
and therefore it should be
OKSIF LISN®»UY | yR
the ecological or economic
impacts of wasting, we try to

The various structural problems found in the structural analysis of CBM innovations within the food
sector can be related to the barriers stated by ttiecular entrepreneursThe regulatory barriers are
related to the structural problems in hard institatis, the market barriers within the structural
problems of the soft institutionsMoreover, the knowledge andfinancial infrastructures show
relations with the organisational barriers and the physical infrastructural problems relate to the
operational bariers.
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Table5 Structural analysis of the CBM innovation systertheDutch food sector, based on Hekkert et al. (2011), summary
of AppendixE

r ral . A .
S.t uctu. a Subcategories Presence |Capabilities and quality
dimensions
Demand Low Lack of knowledge and availability in offers
Lack of pressure from demanding parties, lack of
Suppliers Low knowledge and guidance
Industry
Assemblers Low Lack of transparancy and pressure
Service providergMedium Lack of resources and coordination
KnowledgqResearch High Ability to support enabling of supportive policies,
Actors institutes |Education Low Lack of education requirements and demand of indu
Network . Ab!ll‘Fy to create mutual benefits by collective strateg
Medium activities
Financial . Abl_llty to support circular businesses developments
Medium projects
- Ability to enable legislation, coordination and creatir]
Political/ government . iy
High shared vision
Hard: rules, laws, effects on increasing the amount of food being wast
Institutions regulations, instructions |High caused by too strict guideliness and protocols
Soft: customs, common capabilities and knowledge on how to implement
habits, routines, establishe|High circularity
Ability to create synergies and coordinate collective
At level of networks efforts to generate mutual beneftis, lack of inter-

Medium network collaborations to use the full potential.
Ability to generate mutual benefits, lacking the
resources, time and trust to make use of the full

Interactions
At level of individual

contacts . ) .
Medium potential due to clustered group formations.
Physical: artefacts, Focused on conventional production systems, not
instruments, machines, suitable for small scale, diverse and tailored circular
roads, buildings, networks,|High strategies and innovations.
Ability to share knowledge, best practices and
Knowledge: knowledge, expertise. And the ability to enable policies through
Infrastructure expertise, know-how, research and advice. Need for practical implementat
strategic information within the Industry with the use of consultancy and
High Applied Sciences programs and projects.
Ability to fund circular businesses and projects. But
Financial: subsidies, fin funding often is assigned to large players in the
programs, grants etc. research field, ousting the opportunity for CSUs to
High development of circular practices.

The presenceand capabilitiesof the various actors within the innovation systemof C&Jsin the
Netherlandgsdividedin variousactortypes.Firstthe demandingactorsfor circularfood productsand
serviceds low, the consumersare representedwithin the sustainableconsumersegment,which are
accordingo the Motivactionmodel35%of the Dutchpopulation.Theother demandingpartiesinclude
hospitalityandretail businessesynly afew frontrunnershavebeenmentionedwithin this segmentoy
the interviewees.Thesupportof thesepartiesis growingthroughthe SamertegenVoedselverspilhg
foundationbut isstill in the developmentphase Similarly the industryactorsreferringto the suppliers
of circularproductsand assemblemvhich are mainlyfood distribution centres.Thelackof awareness
amongstthese actorson circularpracticesand the low availabilityof circular productsand services
obstructthe implementationand use of circularbusinessnodelsthat create productsand services.
Overallthe ecosystenof circularactorswithin the food productionsystemisgrowing,andthe number
of CSUsccordingto interviewee CES4ABouUt 50 start-ups,of them | call ten serious there is a whole
rangeof SMEcompaniesandscak-upsasg St f QQ @
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The knowledgeinstitutes are highly present within the innovation system, being larger research
institutes that focus on the optimisation of the food production and processingindustries. These
researchactorscan enablechangesn policiesthrough researt and support the developmentand

exchangeof knowledgewithin the innovation system.Whereas,the education actors within the

systemare lackingaccordingto the interviewees,relevanteducationalinstitutes are Universitiesof

Applied Sciencedor agricdture or hospitality. However,the offer of coursesand the realisationof

projects relatedto the circulareconomyare lackingwithin theseeducationalportfolios (CSU1CSU2,
CSU9CE3,CE5).The network actorsare representedon a medium level, there are many types of

networks within the Netherlandssupportingthe transition towards a sustainablefood production

system, with specific networks focussingon circular transitions. These networks support the

generationof mutual benefitsby implementingstrategiescollaborativelywithin networks. Asfor the

financialactorstheseare representedon a mediumlevel. Theseactorscansupportthe development
andrealisationof circularprojectsor businesses.

The political actors are highly represented,the Eurgpean Commissionthe Dutch governmentand
specificallythe Ministriesof economicaffairsand LNVare enablingpoliciesand supportprogramsand
taskforcestowards the transition for a circularfood production system.Theseactors can create a
sharedvision and supportcircularprojectsand programsin the Netherlands Overallfor the transition
towardsa circularfood productionsystemsomeactorsare missingaccordingesearchexpertCEBY Q g S
needmuchmore companiesand | think a crucialelementis missng, which are the farmersand the
branch2 NBI yAal GA2y dQQ

The barriers on laws and regulation are related to the structural problems found within the hard
institutions. Thesehardinstitutions beinglawsandregulations,or protocolsare highlypresentwithin

the food productionsystem.However theseinstitutions ensurefood safetyand quality, often these
regulationsand protocolsare too strict and have negativeeffects by increasinghe amount of food
beingwasted Whereaghe barrieronthe lackof consumerawarenessanbe relatedto the structural
problens within the soft institutions. Thesesoft institutionsare highlypresentdue to the highlinkage
betweenfood andtraditions, culturesand consumeihabits.However whenanalysinghe sustainable

or circularfood consumptionthe behaviour and mindset of neumers 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 # prevent the reduction of food waste within households.
Additionally, the customers perspective on circular food products is also dissonantreremsumers
expect circular food products to be cheaper because the resources which are used are chidaper o
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 wduhclude 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 foodaguluction system, which is very efficient and advanced.
However, hese 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 larggcale physical infrastructures. Thesailored and specialised
production and transportation processing infrastructuffes circular practicesre lacking within the
Dutchfood production system.

Whereas, the barriers othe 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 interaatid sharing of
knowledge. Thesénfrastructures support the diffusion of knowledge, expertise and knbaw.
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Unfortunately, the educational knowledge infrastructure is lacking according to the interviewees and
needs to be activated and participating thigluintroducingcircular 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 financiakinficture 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 andhvestments 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 barrMfishin the discussion sectidf2.3 the SCSA

to overcome these structural barrieese 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 actorsdti@boration table 6) to successfully
perform the strategic collective system building aitkds according to the interviewees, for an
overview of all the mentioned actors within the interviews ggapendix G.

Table6 Overview of key actors for collaboration per strategic collective system building activity basedkane®lal. (2016)

Strategic collective system

building activity NS

Key actors mentioned by interviewees

Technology optimization and development

Testing technologies, Research, servid Too good to go, wastewatchers, wasteless, Zero

applications and markets providers foodwaste, Winnow and other CSUs see Appefalix
Research, Wageningen University, CARVE, REFRESH, Utrech
Knowledge development ; . .
education University
Resear_ch, REFRESH, Hoge Hotelschool the Hague, Wagening
Knowledge exchange education, . ; : : .
network University, Greendish consultancy, Milgro, Food-lipe

Cocreation of products and
services

Suppliers and
assembler

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

Development of commercially
viable product

Service providers

Verspillingsfabriek, Kromkommer, Instock,
Soupalicious, Krusli, Twisted, Utregs Supersap, Pe¢
Pioneers, Seamore for other CSUs see Appéhadix

Feedback loops with consumer

Demand

Albron, Apel catering, Circle, Vermaat for other
demanding actors see Appendix
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Market creation

Generate new business model

Financial, servicq
providers,

Rabobank, Stichting DOEN, Kitchen Republic,-Hert
Impacthub Amsterdam, BOM, MVO Nederland. And
the CSUs see Appendix

Niche market approach

Service providery
(CSUs)

Kromkommer, Instock, Toogoodtogo and all other C
see Appendix

: : Government/ Ministry of LNV, Economic affairs and Transitie Coal
Collaboration with government "
political Voedsel
Collaborative marketing for use Network Verspilling is Verukkelijk, Samen tegen

awareness

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 agsblers see
AppendixG

Social cultural changes

Creating new facilitating
organisations

Network

Samen tegen Voedselverspilling, No waste Network
nutrition information centre, the Environment & Natu
Federation and Nederland circulaersnellingshuis

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 Cit
Rotterdam, Flevo Campus, Foodhub

Changing user behaviour

Service providers

Buurtbuik, Kromkommer, SFYN and all the CSU see¢
AppendixG

Hoge Hotelschool the Hague, Utrecht University,

Changing education system Education Brightlands campus Greenport Venlo, HAS8versity of
Applied Sciences
Skilled labour forces Education Dutch Cuisine, Hoge Hotelschool the Hague
Coordination
System orchestration Leader Samen tegen Voedselverspilling,
. .. Political and LNV, Nederlan@irculair Versnellingshuis, Samen teg
Creating a shared vision - 3
Leader Voedselverspilling
Political and Samen tegen Voedselverspilling, Verspilling is
Defining common goals Verukkelijk, Transitie Coalitie Voedsel, Ministry of LI
Leader L .
Alliantie verduurzaming voedsel
The government not specified- and food waste
o Government/ o
Standardisation " monitoring startups e.g. Wastewatcher, Zero
political .
foodwaste, Winnow
Providing an open innovation Network No waste Network, Climate KIC, Kitchen Republic,
platform Milgro, RVNederland
System building roles Leader Samen tegen Voedselverspilling, MVO Nederland

Transparency of activities for
collaboration

Suppliers and
assemblers

(Leader)

All the supplier and assemblers see Apper@isamen
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 optimizatiosociecultural 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 €SA, 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 importainttee system building
activities based on the survey results using@obnt Likert scale, varying from very unimportant (0) to
very important (5), (appendikpresents the database).
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Interview data
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Strategic collective
system building activities

Online survey data
Co-creation of products and servicecSme 3.8
Development of commercial viable producmm. 3,8
Feedback loops with consumerSI_ 3.8
Knowledge development I, 4,0
Knowledge exchange . 4,1
Testing technologies, applications and markeiSHEEGGGEGE_—__as 3.8
Lyy2@tidiazy yR |y ittt /O X
Collaboration with government IS 3,3
Collaborate with other clusters GGG 27
Collaborative marketing for user awareneSSHIEENN 4.5
Generate new business mode| S 2,8
Niche market approach I 28
Market creation cluster averagcilllllllN. 3.2
Changing education systemii iy 3,2
Changing user behaviourmmmmmmmm - 4,2
Creating new facilitating organisationS@ i e 3,0
/ NBFGAY3 2NBLF YAl (re2ysltmnOdzinidzNS@am239S y T2
Skilled labour forces iy 2,7
Social-cultural cluster averag il 34

Creating a shared vision 3,8
Defining common goals 3,7
Providing a open innovation platform 3,7
Standardisation 3,4
System building roles 3,6
System orchestration 3,8
Transparancy of activities for collaboration 3,7

Coordination cluster averagem i i i I T 3,6

0005 1015 20 25 30 35 4,0 45 50
Rating importance SCSA based guo$nt Likert scale

figure 6 Combined werview ofthe performedstrategic collective system building activitieg CSUs (left bars, interview
findings) and survey ratingsmsed on importance for collective system building (online suryeyinb Likert scale)
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Technology development and optimization

These activitiesor technology development and optimizatidascribed 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. Additiorlly, 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 intervians testing new technologies,
applications and markets, knowledge exchange, knowledge development and feedback loops with
consumers groupsThe surveyconfirmedthat the technology development and optimization cluster

is important for the CSUs. Specifically, thg/ 2 6 t SR3IS RSGSt 2 LIv¥Sy i vVveyR SEOK
AYLEZNIFYGQ F2NJ 6KS (SOKy2t23A0Ft 2LIWGAYATLFGAZY |
activitiesin this clusterbeingalso important” ranging between an average of73 and 3,83 on a-5

point Likert scale.

Most of the interviewees mentioned tHenowledgexchanges an important collective activity, which

is focussing on the best practices witlihe 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 partieshtarge

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, QEAs confirmed by expert interviewde9 @a #NBE | yR Y2NBX Rdz2NRAy 3
meetings you see that knowledge is exchanged and ideas are generated, and coalitions are formed to
solve the wicked problerfis®dwever, it is important to have a reciprocity relation within this
knowledge exchage, 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 supplyp ghablems (CSU7, CSUS,

CE2, CE4, CE5). For example, within the coalition Samen tegen Voedselverspilling, the REFRESH or
CARVE research coalitionghich are further elaborated upon ithe knowledge infrastructureof
AppendixE

This is also found in thliterature, the perspective of the knowleddemsed 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 sustaicaileetitive
advantage. The knowledge exchange is describeGrdayt, (1996)as interfirm interaction patterns

that regularly transfer, combiner 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 knosvieddhange

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 exchanges rated with a 41 average, which confirms this is seen as a very
important activity according to the CSUs.

The development of knowledgementioned by four CSUs and three experts as a strategic activity CSUs
conduct.Someparties collaborate with Universities condudinesearch on circular business models,
consumer behaviour, product innovation or sustainable supply chain management. For example, CSU1
explains? Q2 | ASYyAy3ISy | yABSNBRAGE Aa I OSNEB AYLRNIFyYyOG |
HAS Universitiesf 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 relatibnhiatUniversit@ @ éddition,

researcher CE5 statéd Q¢ KSNBE KI @S 6SSy ONBFGSR | 20 2F Ay
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implement them it has no impact. Within the last 5 years, the societal aspect and consumer aspects
around research and innations has increasednd g$art-ups in the last years have been an important
drive for innovatio Dhisdevelopment of knowledgis rated as very important as well withrating

of 4,0average

Furthermore, theco-creation of products andervicesare mostly realised within the existing
collaborations of circular food stattps and happens organically. An example given by C8@ME K SNE U a
a business in Rotterdam, which is working with Rotterzwam by makingldstcs from coffee
grounds, sdhey 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 compani€3 Qtiher interviewees agreed that there islat of potential impact to create
within the food sector when careation of product and services is realised between the circular-start
ups (CSU7, CSU11, CE2, @ddjtionally,CSU1ktressathe importance of an inclusive collaboration

for this cocreation 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 @bint Likert scale.

For thetestingof new applications, technologies and markiets interviewees gave examples of CSUs
performing this activity, CSU7 expla<Q ¢ KS LINR RdzOG A a y Metrogd€aread G Sa i
Amsterdam, which includes 33 municipalities from Haarlem to Zaansiaued Almer@ @ dddition,
CSU5sstate Q2 S GSYRSR G2 €221 |G RABuSiesEsike hedticsfeRa 2 F
business cafeteria and restaurants in hale®/ldereas, CSU12 elaboratéQ ¢ KSNB o1 & | OK dz
tested it in my own nvork, with little burger shops, one tosthop and the companyamedbutlerQ Q ®
Examples of this SCSA are complemented by insights of research#t@EK S t APAy3I fl 04X
test if you can implement what you have thought off, to use the innovatiothéopositioning 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 weeltier intervieweegCSU2, CSU3, CSU11, CSU13, CBjavE3

more examples of testing new aligations, 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.

Thedevelopment of a commercially viable prodiststot 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$ QL YL NI Fyd Aa t221Ay3 G 6KAOK LINRPRdAzOGA KI @
we look atit, together with chefs we develop products and they are successful. We create innovations

that aren't there yet, there's just a need foRifDhis is complemented by CE3 statbi2 Ly (1 SN a
innovation you need to look at the market, try to see wher ghps ar® Dhs activity is rated as

relatively important by the CSUs with a score of 3,8 average gmonb Likert scale. However, besides

all the examples given on theesting of new applications, technologies and marketsl the
development of &ommerciallyviable 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 continuougeedback loopsvith the consumersare broadly discusseand performed by

CSuUs in the food sectdrhese feedback loops are conductdd surveys, direct consumer feedback,
living labs or via community building in which feedback is accumulated and broadcasted. As elaborated
upon by CSUR QL G A & vy S dllenbingRur BuSiness MiBdel ®yKproviding 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 igtdhe add
value what you see and what to you want to pay for. There are feedback loops on differef [Rvkls
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l'Y20KSNI AYyy20FGAGS gl & Ay 3IASG0AyYy IN2G2 yKi dVSS Nd HTnS STR
members and are now going to a larger corporation modet ffiend 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 proudf the products they by Bebe examples were given by interviewees CSU2,
CSU3, CSuUe6, CSU7, CSU12, CE2, CE4, CE5, showing the importance of tiiseaftigityent contact

with consumers is often a standard for CSUs, which supports the continuousafgdedrom the
consumers and improves the relationship between consumers and CSUs. This is another key activity
rated as relatively important by the CSklring an average of 3@ a 5point Likert scaleThese
feedback mechanisms with consumers are aggpby 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 sociglltural change clustexere often mentioned by interewees or found

in documents and observationdue to the social connection that is accompanied with food cultures
and consumption patternsTheseactivitiesto create ®cio-cultural changesare overall rated as
important except from the generation of a pbaof 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 othanging user behaviois mentioned moswithin this cluster as very important by the
interviewees and seen in observations. Accordingto CRUR2 KS OKIF £t Sy3aS Aa G2 NB
and to find the right mentality about food waste. Mostly, it only includes the monetary value of food

when preventing food waste Maby 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, CES5). Additiemallyvee 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 sustaable consumption can be realised according to CSU9 by improving
WOCKS 101 2F O2YYdzyAOlI GA2y YR K2g Al Aa 02YYd
ofFYAYy3 YIF1Sa A0 F @SNB o6A3 G2LAO GKFG YIRS LS
anything. | 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 &2 W@ concept of steering consumers

towards certain consumption choices is referreda® nudging by CSU12 and consultant CE3. The
importance of this activity is confirmed by CSUs with a rating of a 4,2 averagequirg hikert scale.

To support this social cultural change within societychianging the education systeis performed

by six CSUs. According to CSU1 this is an important activity, giving the exa@e2 NJ SE | Y LX S
project for a school education program, which teaches young children that curved vegetables are
perfect as well. We want to explain how food amgjetables grows, how nature wotk€cdording 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#@®Q@ER S
awareness among students of the of the environmental impacts dfilacking, definitely in primary

and secondary schad@I®@Hhis is complemented by interviewee CE5 stath@L y 2 dzNJ Yy Sg | LILIN
focus on including educational levels within our strategy. On a professional level, from applied sciences

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

doQ Qttber interviewees agree that changing the education system is an important activity in order to
support social cultural changes within society (CSU3, CSU6, €C3Ul,, CE2, CE3, CE4). This activity
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is rated asor important nor unimportantoy CSUsvith a scoreof 3,2 average on the-point Likert
scale

The need for change within the education system is linked to the creatiavafable skilled labour

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

CES5 the pool of skilled labour force$¥Q L G A& | o0az2fdziSté ANRgAYyIAT O2YLN
organise something on foadaste the room would be goty. Now there are footvaste conferences
FfY2ad Sdosedr, thisladivinGs not specifically performed by CSUs as a collective activity.

To communicate these values towards consumers and support thetéosngcollaborations among

companies whin the sector there is a need féecilitating organisationsthis activity is according to

six interviewees performed within the food sector. According to CSU12 this could be facilitated by
WQalye YAYAAUNARSaA O2dzZ R LibnitlafaitsiandLK\VS Buk nyinistiidé itk = & 2 (
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 f@p&/rereas, CE2 sees an opportunity to take on this
activityWQ, 2dz aSS GKFd Ylye AYAGAIGAGZSE O02YS FTNRY (K
create partnerships that is one of the few things we can do from a communication pleférpert

interviewee CE8 sees promising developments for facilitating isgionsWQ , 2dz 4SS GKIF G
more parties active there, funds, governments, institutions. There are many more working groups and
alliance$) Dhé organisations mentioned by the interviewees for fulfilling this facilitating role are the
Nederland Cirdair 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 orbtheint Likert scale.

The activity on theestablishment of collaboratioprone organisational cultures according to six
interviewees conducted by CSUs. The opinions on this activity are divided among the interviewees.

The CSUs interviewees state thdiet entrepreneurial cultures are based on collaborations and
adzLILR2 NI AYy3 SIFOK 20GKSNJ 6/ { ! n This/eftrepteBeurial{ehvivoantedt 9 f | 0 :
Ad OSNE 2LSY YR KStLFdzZ = a2 @GSNE AyOf dza Q®pd 2 A
Whereas, the experts in the field mention the competitive advantage that prevents the collaboration
FY2y3 | OU2NE Ay GKS FASt R dlep ainteteStedIo heaPwhatds | & S
going on in other businesses, but they want to keeme parts for themselves. Which | think is fair, if

you work in the same niche then it becomes diffiCu® ® h@SNIffx GKAA | OUADAI
mentioned as a collective effort by the interviewees. This activity is rated as relatively impbyta

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, governamehthe

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 enahij 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 theniche market approachhalf of the interviewees stated that circular food stagis

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 @EBL i A& y 20 |y AeQieBvervsta] S |y
ups already. Those are the ones that consider the whole circular economy as a narrative, not only
valorisation of waste streantsQwerall, the niche market approach is described by the interviewees
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as challenging the current regime anggporting transitions within the food production system (CSU2,

CSU3, CSU6, CSU5, CSU7, CSU8, CSU11, CE4). As stated by KrdA@ensteetup we have the
responsibility, separate of all the barriers the larger firms have, like being stuck in by large
organizational structure. We as staiizlLJd R2y Qi KIF @S (GKSasS aidNHzO(G dzNB a =
larger firm<€) R@markably, besides the number of examples given on the implementation of this
strategic activitythis activity is rated as unimportamtith an average score of 2,8 on g6int Likert

scale.

To achieve this market transition within the food production system, parties need to collaborate on
multiple levels. Theollaboration with competitioragainst other clusterss a highly discussed pi

within the interviews, divided in collaborations with other circular staps, or collaboration with the

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

other startups as an important collective sgst building activity, due to the common values shared

among these parties and the possible mutual benefits resulting from these collaborations, as CE2
states®B R2y Qi &aSS SIOK 20KSNJIa O2YLISGAGA2Y S GKSNE
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 togete®his corresponds with the strategic activity described by

Planko et al. (2016).

Correspondingly, the strategic magement 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 oppdiésnand 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 partnésdinked to the key capabilities and resources the partners
cultivate and benefits from within a strong ecosystem. These include relgpenific assets,
knowledge sharing routines, complementary resources and capabilities and the effective governance
of these relationshipgDyer & Singh, 1998 he relatiorspecific assets include site spécifssets,
human assets of knodwow 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 cadifferentiation. The complementary resources
YR OF LI 6 Af A G AdBtictiie NeBourde$S oF Alliar@dRparknérs thiQcollectively generate
ANBIFGSNI NByda GKFIy (GKS adzy 2F GK2a$S 2001 AySR TN
& Sindp, 1998, pp. 666) This sharing of relatiespecific assets and complementary resources
correspond with the potential collaboration benefits through collaborating with the current regime.
The knowledge sharing routines and effective governance are incindgitier 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 expeise of the regime is utilised, and the values of the circular economy are
pursued. As elaborated upon by CSWIatering in the food business has a larger scale and are
AYLRNIFYG LXF@SNR oX0 2SS y2g ¢g2N] (238WdSNI gAdl
LINE 3 N Howeéved, i€ ellaboration 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 CE® Q. A 3 02 Y LI y A S dsocial $yoRatois and ise fhén far greeawdshing.
They use it as an excuse not to do anything themselves, and many of these social innovators are not
aware of thaQ Qpposite 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 awareneescribed by Planko et al. (2016) refers to the

creation of awareness for the use of a new technol&ereas, the creation of awareness according

to the interviewees refers to establishing behavioural change amongst consumers towards more
sustainable consumption patterns. Thi®llaborative marketing to create user awarenesas

according to the intervieees the potential to improve the market position of circular staps. As
stated by CSU¥ Q2 S GNEB (2 O0dZAfR gl NSySaa odzi faz O2yy:
something togethe® Wabious collaborative marketing initiatives already hawer 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 byd0S®2S K| @S
collaboratively created a food waste prodwsttelf with Verspilling is Verukkelijk. In this way we want

to create more awareness around the topicfood waste also brandin® @l network supporting

expert CE2laboratesW Q! f f GKS AYyAGALFGA@GSa NBE LldzaKAy3 O2YY
Aa | o0A3 RNAGS 3F2Ay3a 2y FNBY {IYSy G4S3Sy @2SRa:
GSNE LA t Ay 3 & SOUMEhin S gppréashdtimaketing itls dtalled as important to use a

posmve approact¥ Q t S 2L S R2YyQ uduqt’cSJEoFgunm(ﬂSLm)dWhlclm i« cdmpleiidnted

08 GKS adl dSYSy (Thenfore M ot dnldtie Hrdblern, ahe mokOynver the

interest of consumers to reduce it. Latest research is focused on creating positive social norms, what

you cando in your own bubble to use everything and prevent food WaSieb

Moreover, the literature on collaborative marketing within networks illustrate the generation of
mutual benefits. As an example, findirays collaborative relationshipsithin supplierbuyer relations

share davnstream information on marketing channels from wholesalers and producers within the
Dutch plant and flower industryPimentel Claro & Oliveira Claro, 2010his study shows the
importance of collaborations for joint actions to achieve mutual bendfitsugh marketing channels
Additionally, more collaborative actions are formalikeby strategist and planners in collaborative
networks to create marketinglans(Neves, 2007)However, he liberalized food market in transitional
economies offers opportunities for small holder farmers to actegl-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 g¢slypsay-

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 téigng as “very important

with the highest scoring average of 4,5 within the survey among CSUs.

Furthermore, thecollaboration with governmentalrganisations to enable legislations is not seen as a
promising activity by interviewees CSU6, CSU8, C8U8,2C CE1 and CES5. According to researcher
CEBWQCKSNB Aa | NIry3aS 2F fS3IrAatldAz2y 20SN) Kdzy RNB |
waste is linked to every food chain link with their own regulatibfdereas, CSUS8 statdsQ2 S O y Qi
waitforf SIA At L GA2ya G2 OKIy3aS>T KA ANavertheless, accdddfy o & S
to CSUWQL GKAY {1 Ay (KS -acfvé midisher at tifeRBair df BNV Khewase puittind INP

F 20 2F STTF2NI Ay ({ Kdéhauted, Blle gddrasses the/most MportentkopicsK A &
within the food sectn 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
specfications and demands which Brussel makes on fruit and vegetables and what the quality
guidelines ar@ D activity is rated as nor important nor unimportant with a score of 3,3 average.
Overall, the collaboration with governments to enable legislaisomerformed frequently by CSUs and

therefore a rather important activity accompanied with slow changes.

Thegeneration of new business mod&<laborated upon by a few CSUs. As explained by consultant
CEAVQ, 2dz KI S aS@SNI f O )YhallcohdidertherisklVes hawng i soldiani K & |
2F GKS F22R ¢l aidsS LINBoftSYD LG Aa OKLFff Sysoky3d G2
small companies use the foods that often would go to wa@sedording to a financial expert CB& ¢ K S
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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 themselvess@ddiitionally, CE8 statéB Q2 S (1 KA y |
the mast 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 atgaitself) Dhé activity is

rated as an unimportant collective system building activitghwa 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 indival 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 witheodhe f
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 ecosy$tem.
activities within the coordination cluster seem 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 visioloviket

rated activity isthe standardisation of the innovations.

Starting with thesystem orchestratiorwhich 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 thistkdBeNederland is coorditian

some efforts within the Verspily is Verukkelijk platfor@ ©@thers are not aware of any system
orchestration (CSU4, CSU10 and CSU11), as CSU1 WHbstesis not a party that has the direction in

hand, but Kromkommer is a leading example withia sectof Qc¢ording to network expert CH2Q a &
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 centtiaisset could obstruct
developmentsyou can do that in particular parts, but to centralise the coordination is not always the

right strategyQQ ¥eb according to multiple interviewees the foundation of a system orchestration is
being made by Samen tegen Voedselverspilling (CSU7, CEZ,ESE4as CE4 statéD L. R2 (G KA Y ]
Samen Tegen Voedselverspilling is a good €ifd@dmplemented by CE® Q¢ 2 | £ A3y (GKS
initiative under one heading or organization Samen tegen Voedselverspilling is definitely one of the
initiatives that willdrive and coordinate @ Qohformingly, this activity imted 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
sharedvision.Half of the interviewees agreed that a shared vision among circular food actors would
improve the coordination and effective use of effednd resources. As stated by CSUB2 S | £ £ KI ¢
the same mission, changing the food system, all in our unique way, that brings us tepEliierover,

CSU10 addressed the role of the government in creating a shared Wb KS I2 GSNY YSy i
facilitate more. They set the aim to have a circular economy in 2050, they need to facilitate this to help
A0FNISNB | OKASGPAY3 (KA&A QAaAz2yd ¢KS {5DQa& I NB |
prevention of food was® Whereas, CSU7 say®@Qu mow have the platform Samen tegen
Voedselverspilling, that developed within the last 1.5 or 2 years. Beforeettlemybody worked by
themselvesthat doesn't work @dtitionally, the research expert CE5 describes this pro¢e@st K S NB
were several stages thin 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 happerandset up the basic structu€eThiB activity is rated as gy almostimportant as well,

scoring a 3,8 average within the survey among CSUs
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