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Abstract 

The circular economy aims at gradually decoupling economic growth from the use of finite resources. 

Within the field of Industrial Ecology, the concept of Industrial Symbiosis emphasizes the importance 

of crossing industrial boundaries of traditionally separated industries at an interfirm level by using a 

collective approach to deal with the flow of materials and energy. Despite industrial circularity being 

a cornerstone of the European Green Deal for a competitive Europe, there is a gap in knowledge 

between academia and practical experience. Though academia has identified conceptual approaches, 

empirical research has proven such concepts are often inadequate to reach circular potential in reality. 

This Master Thesis was conducted in collaboration with the Kalundborg Symbiosis and the Nordic 

Circular Hubs Network. Through an embedded single case study with multiple units of analysis being 

facilitators from Denmark, Norway, Sweden, Iceland and Finland related, the research has explored 

facilitation practices of Industrial Symbiosis Partnerships. Findings showed that Symbiosis Readiness 

Levels could support Industrial Symbiosis facilitation for communicative purposes both 

retrospectively and forward-looking, while simplifying the iterative facilitation processes as a step-

by-step guidance. At the same time as exploring underlying facilitation processes, the research 

contributed to the conceptual framework of Symbiosis Readiness Levels with practical tools for 

facilitators to apply at each level towards a resilient partnership.  

Furthermore, the case study identified a hindering facilitation factor being the currently unstructured 

approach to identify resource synergies and matching potential companies, which constitutes a 

signification boundary in progressing through SRL as information and potential synergies are lost. 

Additionally, facilitators play a gradually important role in supporting business-as-usual activities 

beyond the initial facilitation practices, thus the research has identified two areas in which facilitators 

can strengthen activities for additionally industrial symbiosis development. 
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1. Introduction 
Although scientists have cautioned against human-created climate change for several decades, the 

foundation of industrial production still relies on linear principles with a harming take-make-waste 

system, which significantly oversteps planetary boundaries (Steffen, et al., 2015; Ripple, et al., 2017; 

Raworth, 2017; Lorenz, 2017). The circular economy (CE) has widely been proposed as an alternative 

model to mitigate and decouple finite resource extraction from economic growth (Reike, et al., 2018). 

Despite critical voices questioning the potential ascribed to CE and the growth ideology of 

’decoupling’ (DeMaria, et al., 2013; Rosa, et al., 2016), the CE has gained significant momentum 

among practitioners in recent years (Ellen MacArthur Foundation, 2020). 

 

To establish conceptual clarity, Julian Kircherr et. al. (2017) have conceptualized a broad 

understanding of the CE by analyzing 114 different definitions and outlined one to be commonly 

accepted. The comprehensive CE definition prescribes “an economic system based on business 

models which replace the ‘end-of-life’ concept with reducing, alternatively reusing, recycling and 

recovering materials in production/distribution and consumption processes, thus operating at the 

micro level (products, companies, consumers), meso level (eco-industrial parks) and macro level 

(city, region, nation and beyond), with the aim to accomplish sustainable development, which implies 

creating environmental quality, economic prosperity and social equity, to the benefit of current and 

future generations” (Kirchherr, et al., 2017, p. 224). Such definition outlines the main objective of 

CE as a systemic perspective on business models considering the triple bottom line (Ripple, et al., 

2017). The CE emphasizes economic prosperity followed by environmental advantages and impact 

of social equity, while simultaneously operating as a multilevel approach to replace the linear 

production system (Kirchherr, et al., 2017).  

 

The CE synthesis of various schools of thought; Cradle-to-Cradle (Braungart, et al., 2007), 

Performance Economy (Stahel, 2006), Biomimicry (Benyus, 1997), Industrial Ecology (Frosch & 

Gallopoulos, 1989), Permaculture (Holmgren, 2007), Blue Economy (Pauli, 2010) and Regenerative 

Design (Lyle, 1994). This research delimits itself to focus solely on the principles from Industrial 

Ecology (IE) operating at the meso level of analysis with interfirm relations. The IE field has rapidly 

evolved by making an analogy between industrial systems and ecosystems, where the former should 

replicate the function of the latter (Lifset & Boons, 2012; Ripple, et al., 2017). A major inspiration 
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within IE has been the evolution of a collaborative exchange structure amongst companies under the 

label ‘Industrial Symbiosis’ (IS). Chertow (2007) points to IS as the process of “engaging 

traditionally separate industries in a collective approach to competitive advantage involving physical 

exchange of materials, energy, water, and by-products” (Chertow, 2007, p. 12). The most apparent 

motivations are conventual business rationales as resource sharing can reduce costs and increase 

revenues, while also enhancing long-term resource security by increasing the availability of scarce 

and limited resources. Moreover, IS is aligned with CE principles as it enables industrial systems to 

improve resource efficiency, reduce emissions, and eliminate waste (Chertow, 2007). (Li, 2018) 

 

In recent years, European practitioners have implemented CE initiatives with Denmark, The 

Netherlands, and England taking the lead (Reike, et al., 2018). These initiatives are supported by the 

European Union (EU), though CE as a strategic direction has only recently become prominent at the 

highest levels of policymaking (McDowall, 2017). The first CE policy was the 2008 Regulation on 

Waste in which the 4R framework (reduce, reuse, recycle, recover) was the policy core (EC, 2008). 

Additional policy packages were introduced focusing on a ‘roadmap for a resource-efficient Europe’ 

(EC, 2011) and a zero-waste strategy through amendments to six waste directives (EC, 2014). 

However, as policy focus was on minimizing waste rather than viewing CE holistically, the EU 

received much criticism for not being ambitious enough (Scharff, 2018; McDowall, 2017). 

 

In 2015, the European Commission adopted the first Circular Economy Action Plan covering the 

entire life cycle of materials from production and consumption to waste management and markets for 

secondary raw materials (EC, 2015; Pesce, 2020). The Action Plan from 2015 officially specified CE 

as a critical cornerstone “of future EU industrial policy and for developing Europe’s future economic 

model” (EC, 2015). Thus, the policy progress exemplifies how CE has changed profoundly from 

waste management to becoming a strategic economic model for long-term industrial prosperity. 

According to the Ellen MacArthur Foundation (2015), transitioning to CE could become the second 

major EU political economy project after creating the internal market. 

 

With the implementation of the second Circular Economy Action Plan in 2020, the EU now aims to 

become a world leader within CE (Ellen MacArthur Foundation, 2020). A cornerstone of the Action 
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Plan is to strengthen the EU’s industrial base through CE, with the potential of increasing the EU 

GDP by an additional 0,5%, reduce industrial waste by 50% and create around 700.000 new jobs 

from 2020 to 2030 (European Commision, 2020). Practitioners of the European Commission further 

estimate that a general CE application in the industry through IS, based on existing technologies, can 

reduce equivalent emissions by 10% (Sommer, 2020).  

 

Despite the circularity potential in the EU, the transformation still imposes significant boundaries. 

Empirical research has found that attempts to plan IS rarely become fruitful in a sustainable way, 

hence practitioners and researchers points to the need for further grasping how to facilitate symbiosis 

partnerships (Chertow, 2007; Sommer, 2020; Li, 2018). More specifically, Sommer (2020) and the 

European Commission point to understanding the underlying processes of facilitating the interaction 

amongst symbiosis partners, which barriers to overcome, and how to identify mutual benefits to 

secure and accelerate IS implementation in the EU (Sommer, 2020). To address the facilitation 

challenge, ‘Symbiosis Readiness Level’ (SRL) is proposed as a framework with inspiration from 

Technology Readiness Levels (TRL), initially developed by NASA in 1970, as a step-by-step 

estimation of technology maturement during an acquisition phase. TRL enables a consistent 

understanding of technical maturity based on a scale from 1 to 9, with level 9 (TRL9) as the most 

mature technology level (NASA, 2012). 

 

The SRL is proposed by the Kalundborg Symbiosis (Randers, 2020) and the European Commission 

(Sommer, 2020) as a practical tool for dialog and to drive IS progress on a step-by-step basis. The 

Kalundborg Symbiosis, considered the world’s most advanced practitioner of IS (Chertow, 2007), 

already uses the SRL at a board level to guide the next development phase of IS projects and has 

introduced SRL to the Nordic Circular Hubs network (Møller, 2020). As IS practitioners take on SRL, 

a profound necessity arises to improve the SRL to meet practitioner need for an IS facilitation tool. 

The current SRL framework displays immaturity and prerequisites to be explored in an empirical 

setting. A demand is therefore identified for strengthening the SRL to a more tangible and operational 

framework for facilitating IS partnerships. This research intends only to shed light on SRL in terms 

of interfirm relationships regarding managerial implications. The SRL framework is elaborated 

further in the case description following the Research Question (Section 1.2.3.). 
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1.1. Research Question 

Based on the academic gap of facilitating IS partnerships and building on practitioners’ profound 

requests, the research sets out with the following research question (RQ). 

 

 
 

Furthermore, to guide the analytical part of the thesis, three sub-question has been identified to 

provide the structure around which answers the main RQ. Such are described in Tabel 2 below. 

 

 
 

1.2. Case Description 

To answer the RQ and sub-questions, the research design applies an embedded single case study with 

multiple units of analysis, building on experiences from Nordic Circular Hubs (NCH) practitioners. 

The scoping was shaped in collaboration with the Kalundborg Symbiosis. The following describes 

the NCH and its vision for developing a symbiosis model, the Kalundborg Symbiosis as a textbook 

example of an IS and the SRL framework. 
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1.2.1. The Nordic Circular Hubs 

Based on the strategic direction for the EU (Section 1), Nordic Prime Ministers have defined a vision 

for the Nordic region. Nordic countries are to become the most integrated and sustainable region in 

the world before 2030 by emphasizing circular competitive and socially inclusive societies (Nordic 

Innovation, 2020). Based on such an ambition, the NCH was established in collaboration with IS 

practitioners from the Nordic countries; Denmark, Norway, Sweden, Iceland, and Finland (Møller, 

2020; Randers, 2020). The NCH network aims to support the practical implementation of IS in the 

Nordic regions by increasing communication and cooperation between key stakeholders. The network 

is gradually expanding, with some of the founding members being the Kalundborg Symbiosis, Eyde 

Cluster, Paper Province, Digipolis and Iceland Ocean Cluster. Building on existing experiences with 

IS, the network aims to develop a replicate ‘Nordic symbiosis model’ for accelerating circular 

business development and help facilitate new symbiosis projects (Nordic Innovation, 2020). The 

NCH is exploring SRL as a potential framework for such Nordic symbiosis model to facilitate new 

IS projects. By collaborating with NCH partners, the research aims to strengthen the SRL framework 

both academically and practically to enhance the transitioning to circular industrial production. 

 

1.2.2. The Kalundborg Symbiosis 

The Kalundborg Symbiosis is considered the world's most advanced IS practitioner and presents a 

textbook example of shifting heavy industry production towards circularity (Chertow, 2007). As a 

first mover dating back to the 1960s, the Kalundborg case has been foundational to IE and IS 

(Chertow & Ehrenfeld, 2012). The main principle is “that a residue from one company becomes a 

resource at another” (Kalundborg Symbiosis, 2020). Today, the Kalundborg Symbiosis consist of 

25 different exchange streams entailing water, energy, and material flows (Kalundborg Symbiosis, 

2020). The location is within Kalundborg industrial area with close proximity of the 12 different 

public and private partners, thus being an eco-industrial park and a ‘concrete realization’ of IS 

(Chertow, 2007). The combined benefits account for bottom-line savings of 24 million EUR, 14 

million EUR in socio-economic savings, 635,000 tons of CO2, 3,6 million m3 water, and 87,000 tons 

of material (Kalundborg Symbiosis, 2020).  
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Figure 1: The Kalundborg Symbiosis (2018). 

In addition to exchanging the streams demonstrated in Figure 1, the partners also increasingly share 

other assets for mutual benefits such as personnel, equipment, and information (Chertow & Ehrenfeld, 

2012). The overall vision of the Kalundborg Symbiosis is to lead IS with a circular approach to 

production by revitalizing, renewing and expanding collaboration for IS partnerships both nationally 

and internationally (Møller, 2020). The academic literature agrees that contributions from the 

Kalundborg Symbiosis, both directly and indirectly, influence widespread activity that advance IS 

development throughout the world (Chertow & Ehrenfeld, 2012), ranging from the IS processing 

areas in western Australia (Van Beers, et al., 2007) to the creation of the regulatory framework in 

China by the National Development and Reform Commission (World Bank, 2019; Shi, et al., 2010) 

and the comprehensive National Industrial Symbiosis Program in the United Kingdom (NISP, 2015). 

 

1.2.3. The Symbiosis Readiness Level Framework 

Despite IS being one of the most researched areas within the CE (Ellen McArthur Foundation, 2020) 

and a cornerstone in the CE Action Plan (European Commision, 2020), there are still significant 

challenges in developing IS projects from idea to implementation. Understanding development paths 

through SRL is proposed by practitioners such as the Kalundborg Symbiosis (Randers, 2020) and the 

European Commission (Sommer, 2020) to identify maturity levels of symbiotic interactions. Figure 

2 illustrates the SRL framework proposed by the Kalundborg Symbiosis. 
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Figure 2: The SRL proposed by Kalundborg Symbiosis (2019). 

The SRL encompasses 9 levels ranging from a good idea in the emergence phase throughout the 

development stages towards the final phases of implementation, resulting in resilient partnerships. 

Practical progress through these nine processes and can be understood as the following: 

 

• SRL1 - The good idea – or the challenge (preliminary business case): Pointing out the 

potential. Often found in dialog among partners and developed among two partners.  

• SRL2 - Local resources mapped: Ensure resources are available. Mutual commitment. 

• SRL3 - Screening completed: Production sides: Data on resources and flows on both sides. 

Best available technology for sharing information. 

• SRL4 - Proof of concept: Market dialog and market research. Run feasibility studies e.g., 

pilot tests. Crucial as the project will be terminated if proof of concept does not hold. 

• SRL5 - Sustainability assessment finalized: Sustainability is vital for the maturement. 

• SRL6 - System qualified: Legal barriers covered if any regulatory procedures are in the way. 

Final business case confirmed. Businesses go into depth with the value chain. 

• SRL7 - Partners committed: Master agreement with sub-agreements. Most likely includes 

external communication such as a press release on the partnership.  

• SRL8 - Commercial production: The business case is solid; proof of concept, the right mix 

of streams, and legal barriers covered.  

• SRL9 - Resilient partnership: Partnership is running and resilient (Randers, 2020). 
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Building on the SRL barometer from the Kalundborg Symbiosis, the matrix in Tabel 3 is proposed 

by the European Commission to assess IS status comprehensively, where progress in all four 

dimensions – Technology, Business, Ecology and Management - is usually required to reach a certain 

SRL (Sommer, 2020). Sommer suggests that the dimensions do not necessarily hold same importance 

and priority in all symbiosis projects. Still, the conceptual framework serves as a checklist to assess 

progress realistically and has already proven beneficial at the Kalundborg case (Sommer, 2020). 

 
Tabel 3 – Klaus Sommer proposal for defining SRL (2020). 

 

The SRL relies mainly on the Kalundborg Symbiosis (Randers, 2020) and Sommer's (2020) 

contribution as a practical tool for facilitators to drive IS progress on a step-by-step basis. However, 

SRL is still in the early stages of development and deserves maturity for academia and practitioners 

to reach consensus on how to move from one SRL to the next. To examine the underlying process 

and explore how to drive the progress, this research delimits itself to mainly focus on the managerial 

aspect and interfirm relationship amongst symbiosis partners. Such delimitation is based on 

acknowledged scholars within the IS field outlining “the notion of interfirm coordination and 
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management remains underdeveloped and collaborative opportunities are continually overlooked” 

(Chertow & Ehrenfeld, 2012, p. 13). Thus, this research aims at strengthening the SRL towards an 

operational tool to facilitate IS interfirm partnerships for collaborative benefits. Dynamics such as 

technology, business, and ecology are not included within the scope of the research as managerial 

implications tend to be more generally applicable. Managerial aspects are often less context and case-

specific than the dimensions of technology, business, and ecology (Sommer, 2020). Consequently, 

the research explores symbiotic interfirm relationship development and how value is generated to 

progress through the SRL for the practical implementation of IS.  

 

1.3. Structure Of The Thesis 

The following structure is applied to contribute meaningfully to the field of IS facilitation. First, the 

paper has introduced the problem area and RQ. Secondly follows a review of existing literature on 

the topic. Thirdly, the theoretical framework supporting the analytical part of the paper. Forth, the 

strategy for methodology and methods are documented. Fifth, the analysis based on the theoretical 

framework and the qualitative data collection will lead to findings. Sixth, the discussion reflects on 

findings, managerial implications and point to future research. Finally, the seventh section outline the 

overall conclusion and implications of the research.  

 

2. Literary Review  

The overall objective of the research is to explore how SRL can support the facilitation of IS 

partnerships. The literary review first introduces the concept of IE, while IS is presented at the 

interfirm level as a process-based concept. The review then points to gaps in the literature and the 

need for an operational framework for IS facilitation such as SRL. 

2.1. Industrial Ecology 

Among the seven CE schools of thought outlined in the introduction (Section 1), this research 

emphasizes IE. The IE field is interdisciplinary and holistic, consequently being a broad academic 

area. The field couples environmental and industrial systems, thus offering a system-based approach 

to design and manage industrial systems in relation to the natural environment (Lifset & Graedel, 

2002). IE is “driven by concerns about human impact on biophysical environment. Put simplistically, 
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the goal is to improve and maintain environmental quality” (Lifset & Graedel, 2002, p. 10). 

Therefore, comparable to environmental concerns also outlined in the Brundtland Report, that the 

planet cannot withstand current human impact without affecting future generations and 

compromising their living conditions compared to today (Brundtland, 1987). Hardin Tibbs enhances 

that IE “involves designing industrial infrastructure as if they were a series of interlocking manmade 

ecosystem interfacing with the natural global ecosystem” (Tibbs, 1992, p. 5). Such covers 

understanding how industrial systems work and then reconstructing the system to achieve 

environmental standards inspired by how natural ecosystems work (Li, 2018). Consequently, IE links 

industries for environmentally conscious practices to be profitable across the boundaries of individual 

industrial systems (Dunn & Steinemann, 1998). 

 

2.1.1. Industrial Ecology Practical Application 

Marian Chertow describes how companies play a crucial role in applying IE by operating at three 

levels: The Firm-level, the Inter-Firm level, and the Regional or Global level (Chertow, 2000).  

 

Figure 3: Industrial Ecology operates at three levels (Chertow, 2000). 

 

This research focuses on the meso level of analysis being characterized by interfirm relations, hence 

IS through eco-industrial parks, product life cycles and industrial sector initiatives. Such emphasizes 

IS application as a system-based approach to design industrial systems to nearly closed-loop systems 

(Chertow, 2000). Jacobsen (2006) similarly argues IS as an IE sub-discipline by suggesting collective 

resource optimization based on by-product exchanges and utility sharing among co-located facilities. 
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2.2. Industrial Symbioses 

Though many publications have mentioned IS alongside IE, clear definitions were rarely provided 

before 2000, when Chertow offered the insofar most frequently cited definition (Li, 2018). Thus, 

Chertow defined IS as an academic discipline based on her studies of best practices globally. Chertow 

emphasizes the importance of crossing industrial boundaries at an interfirm level by using a collective 

approach to dealing with the flow of materials and energy. This research applies the understanding 

from the introduction (Section 1) that IS concerns creating competitive advantage by engaging 

traditionally separated industries in a collective approach by the physical exchange of materials, 

energy, water, and products (Chertow, 2000). Furthermore, Chertow argues that “the keys to 

industrial symbiosis are collaboration and synergistic possibilities offered by geographic proximity 

(Chertow, 2000, p. 314)”. Consequently, the notion of symbiosis refers to the biological symbiotic 

relationships and collaboration characteristic of the natural environment locally. By bringing this 

notion into an industrial context, IS reflects symbiotic connections with synergistic possibilities 

among traditionally unconnected organizations (Mortensen & Kørnøv, 2018). 

 

The IS perspective on industrial systems thus differs from traditional interfirm networks. Unlike 

companies in industrial clusters who participate in parallel supply chains, IS companies combine 

supply chains by trading by-products and waste rather than producing same core products (Yap & 

Devlin, 2016). IS companies are not competitors but cross-sectoral collaborators working across the 

boundaries of the individual companies, whcih results in different collaboration methods as 

reconfigured relationships among economic actors enable new interactions (Chertow & Ehrenfeld, 

2012). This research elaborates on these reconfigured modes of interfirm relationships and aim at 

contributing to the academic conversation on facilitating such partnerships. 

 

2.2.1. Industrial Symbioses As A Process 

Over the past 20 years, the IS field has matured from descriptive case studies to systematic analyses 

of larger samples based on various theoretical frameworks. Boons et al. (2014) have found the aspect 

of ‘traditionally separate’ as a crucial IS quality. Rather than understanding IS as a fixed state, it 

should be seen “as a process where firms move towards increased levels of connectedness” (Boons, 

et al., 2014, p. 341). The process-based perspective enables to explore iterative processes of how 

interfirm relationships move towards connectedness, but also decreased connectedness. Such suggest 
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“processes involved in IS emergence and development are fluid and the boundaries of the different 

stages, porous” (Yap & Devlin, 2016, p. 7). Therefore, Boons et al. (2014) stress IS as characterized 

by continuous change in terms of actors involved, flows that connect actors, and both economic and 

ecological impacts produced. 

 

2.2.2. Industrial Symbiosis Models 

Many scholars have proposed models on how these IS processes take form. This research does not 

elaborate on the different courses of action but relies on one of the most acknowledged by Chertow 

and Ehrenfeld (2012), who distinguish three development stages consisting of 1) sprouting, 2) 

uncovering, and 3) embeddedness and institutionalization. The discontinuous three-stage model 

evolves as complex adaptive behavior iteratively shaped by positive and negative feedback loops 

from within the system and constant changes in the external environment. Capturing benefits thus 

becomes the conscious goal to progress (Chertow & Ehrenfeld, 2012). The three discontinuous 

development stages by Chertow and Ehrenfeld (2012) can be held together with the SRL, where the 

research assumes capturing benefits through relational rent on one SRL becomes the conscious goal 

of actors to progress to the next SRL, as outlined in the theoretical framework (Section 3).  

1) Sprouting is the emergence stage in which companies begin to exchange resources and a limited 

network of interlinked flows shape. This stage contains: SRL 1, SRL 2, SRL 3 and SRL 4. When 

these levels are successfully completed, the phase might lead to additional exchange activity. 

2) Uncovering in which the realization that positive externalities become consciously revealed or 

‘uncovered’, thus enabling additional emergent behavior. This stage contains SRL 5, SRL 6 and SRL 

7 and would not exist without the forming in Stage 1 of Sprouting. 

3) Embeddedness and Institutionalization in which expansion becomes intentionally driven by an 

institutional entity established for managerial purposes. This stage contains SRL 8 and SRL 9.  

 

The progress among the different stages is non-linear and as a result, there a more examples of Stage 

1 than Stage 2 and Stage 3 systems. The critical difference between IS emergence in phase 1 of 

sprouting and the continued development following its revelation in phase 2, is the evolution of an 

institutional frame tying together the actors and interpenetrating structures that might influence the 

behavior of the involved actors (Chertow & Ehrenfeld, 2012). These processes may not be visible to 
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the public until well after exchanges have been instituted in the third phase. Until then – neither the 

collective nor the environmental benefits are fully appreciated (Chertow, 2007). Like most academic 

IS knowledge, the three phases are retrospective and do not provide a forward-looking roadmap to 

establish IS partnerships. Therefore, the institutions, being critical in uncovering and promoting early 

states of IS, undoubtedly play a crucial role in the following stages and facilitation of IS process 

(Chertow & Ehrenfeld, 2012). This research emphasizes these institutions as facilitators. 

 

Building on the process-orientated understanding (Chertow & Ehrenfeld, 2012; Boons, et al., 2014; 

Boons, et al., 2016) and based on an in-depth literature review of the IS emergence, Mortensen and 

Kørnøv (2018) outline the initial phases as being crucial for further development. Therefore, the 

emergence phases (Sprouting and SRL1-4) constitute the most prominent levels of SRL.  

 

2.2.3. Industrial Symbiosis Facilitators 

Though academia has identified conceptual approaches to developing IS, empirical research from 

practical experience has proven that such concepts are often inadequate. Consequently, attempts to 

plan IS have rarely come to fruition in a sustainable way (Chertow, 2000; Li, 2018; Yap & Devlin, 

2016; Placuzzi & Zanotti, 2020; Aid, et al., 2014; Chertow & Ehrenfeld, 2012). Therefore, facilitating 

IS processes becomes one of the most crucial elements to foster IS (Sommer, 2020). Chertow and 

Ehrenfeld agree that “the external institutions that connect network actors play a critical role in 

further strengthening interfirm relationships and grow stronger the success” (Chertow & Ehrenfeld, 

2012, p. 21). Mortensen & Kørnøv adds that in terms of creating interest and awareness in the 

emergence phase, the “role of facilitator in organizing such activities and monitoring their outcomes 

during subsequent transitional phases is crucial” (Mortensen & Kørnøv, 2018, p. 64). Hence, a need 

for not only understanding interfirm relations is identified, but also how to facilitate such interfirm 

partnerships practically. 

 

The IS facilitation can be described as “the actions normative researchers and practitioners take to 

actively assist the development of IS networks” (Aid, et al., 2014, p. 328)”. Chertow and Ehrenfeld 

(2012) states the most observable pattern regarding existing facilitation bodies, is that they primarily 

constitute representatives of participating companies, but also representation by government and 

academia in some capacity. Same goes for NCH facilitators being both company representatives, 
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cluster managers, academia, and public institutions. Hence, IS facilitators may come from the private 

sector, public sector, or collaboration thereof (Aid, et al., 2014).  

 

Paquin & Howard-Grenville (2012) have conducted a literary review on the evolution of facilitated 

IS. They conclude IS development is best captured by understanding how underlying processes co-

evolve rather than through classifying development modes like self-organizing, planned or facilitated. 

Despite the clear distinction of IS arrangements in academia, the literature is still insufficient in terms 

of understanding how symbiotic relationships thrive across co-evolving processes. When examining 

IS facilitation, the process is thus explored by avoiding categorizations and instead studying the 

underlying patterns for interfirm competitive advantages.  

 

Consequently, the research identifies the gap of combining the knowledge from academia, which is 

peer-reviewed and fulfills academic requirements for validity and reliability with knowledge from IS 

practitioners and facilitators' experiences of practical implementation. By combining theoretical 

knowledge with the practitioners’ approach, the research aims at strengthening SRL to become both 

academically applicable and operational in practice. Practitioners and policymakers also recognize 

the identified gap of combining academia with practitioners’ approaches. Both are increasingly 

requesting a model for grasping how to facilitate symbiotic relations and estimate symbiosis readiness 

to understanding development patterns (Sommer, 2020; Nordic Innovation, 2020).  

 

2.3. Symbiosis Readiness Levels 

The academic field of symbiosis readiness is explored by Daniela Pigosso et al. (2018) by evaluating 

108 companies and supporting findings with a readiness assessment. However, their research purpose 

was primarily to develop a screening tool and understand companies’ current state. Findings 

contributes with insights to the potential benefits of IS, but not how to practically exploit potential 

(Pigosso, et al., 2018). Extensive empirical studies have shown how the disciplines of screening and 

mapping IS potential presents great promise, while the practical implementation following often 

imposes boundaries (Chertow, 2007; Li, 2018; Yap & Devlin, 2016; Aid, et al., 2014; Placuzzi & 

Zanotti, 2020). Consequently, full practical exploitation of potential screened for, is not reached.  
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As described, Sommer and the European Commission call for a managerial understanding of the 

underlying processes to facilitate IS (Section 1). Such include how to initiate IS collaboration, identify 

the potential for sharing mutual benefits, and which barriers to overcome (Sommer, 2020). Li adds 

that specific ways of fostering IS relationships are still fragmented in academia, why learning from 

other disciplines is beneficial to IS application (Li, 2018). By learning from the disciple of 

technology, the TRL framework can help understand and address the IS facilitation challenge. The 

TRL assessment has subsequently gained widespread acceptance globally and has been an integrated 

part of European Horizon 2020 projects and EU policymaking (European Commision, 2019). Though 

the TRL originates from technology, the conceptualization of readiness levels has in recent years been 

adopted into various disciplines such as sustainable energy transition (Neofytou, et al., 2020), 

educational institutes (Sidneva, 2020), and firm-level for innovation projects (Galvez, et al., 2018).  

 

Mainly denomination into 9 categories from TRL to guide the course of action has inspired the SRL. 

As SRL is explored from a managerial perspective, the framework can be summarized by combining 

the two conceptual proposals by the Kalundborg Symbiosis (Randers, 2020) and Sommer (2020).  

 

 



Mie Skjødt Industrial Symbiosis Readiness Levels May 15th, 2021 

 
 

17 

Tabel 4 comprehends the managerial implications of SRL relevant for the scope of this research and 

unit of analysis being the facilitators and interfirm partnerships. When referring to the different levels 

of SRL onwards, the levels outlined in Tabel 4 constitute the understanding of the researcher.  

	
2.4. Literature Review Summary 

Though attempts have been made, there is a gap both academically and practically of understanding 

of managerial implications regarding facilitating symbiotic partnerships. Based on the review of 

existing processual IS literature and combining these with practical experience from facilitators, this 

research explores symbiosis governance by shedding light on the processes enabling IS to develop. 

This research aims at addressing the identified gap by strengthening the existing SRL framework in 

collaboration with the Kalundborg Symbiosis and the NCH partners. 

 

3.  Theoretical Framework 
The following introduces the chosen theories to explore the RQ. Firstly, the process-based perspective 

on Actor-Network Theory (Hernes, 2011) is applied with its exploratory natures to understand 

network formation processes. Secondly, the dynamic relational model (Dyer, et al., 2018) sheds light 

on how relational rent is created between IS partners for interfirm competitive advantages. Lastly, 

institutional isomorphism (DiMaggio & Powell, 1983) is emphasized with its main concept of 

isomorphic processes to understand pathologies of IS partnerships. 

 

3.1. Process-Based Actor-Network Theory  

The conceptual framework of Actor-Network Theory (ANT) is utilized with a process-based 

perspective by Tor Herness (2011) to study the translation process of network formation and 

comprehend the processes of becoming in the sense of connecting symbiosis actors across time and 

space. According to Herness, the translation process may “legitimately be described as a process of 

organizing (Hernes, 2011, p. 11)”. Thus, the ANT translation describes network formation in which 

no entities are considered to hold stable values, as their respective identities are constantly subject to 

negotiation and change. The process of organizing through translation consists of four processes – 

problematization, interessement, enrolment, and mobilization – all of which serve to understand the 

becoming of entities and networks being put into motion and upheld (Hernes, 2011). In the following, 
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the research provides a contextual understanding of ANT in relation to IS and then systematically 

outlines each of the four translational processes for organizing networks. 

 

The ANT fundamentally builds on the constructivist approach of social theory and assumes society 

is made up of a network of equally important human and non-human actors that are continuously 

developing and changing (Hernes, 2011). The ANT does not aim at finding a universal solution but 

rather investigate how relations and networks ensue in empirical situations (Egholm, 2014). The 

sociologist ANT perspective spread in the 1980s, with focal authors being Bruno Latour (Latour, 

1996), Michel Callon (Callon, 1986), and John Law (Law, 1999). Despite lengthy academic history 

of the ANT field, Tor Herness recently made a significant contribution of ANT as a process-based 

theory of organization in which the focus is on capturing the ongoing and ever-mutating character of 

organizational life (Hernes, 2011). With the basic tenet being the emerging character of entities and 

the ordering of connecting entities in the making, the ANT perspective is relevant for understanding 

the facilitation of IS partnerships. 

 

ANT takes an exploratory approach to provide a ‘how’, rather than a ‘why’ by following the actors 

in action (Law, 1999; Callon, 1986). Law defines actors as “entities [that] take the form and acquire 

their attributes as a result of their relations with other entities” (Law, 1999, p. 3). In other words, 

actors are defined by their interactions and relations with other actors in the networks, which 

constitute actor-networks and whose agency affects the development of the network (Law, 1999). By 

exploring facilitators' actions, the research explores the underlying processes of how IS forms and 

organizes through translation. The ANT framework thus helps explore how IS partnerships come into 

existence and temporarily stabilize organizational actions. Temporary stabilization refers to the 

dynamics of network formation in which such stabilization is only temporarily before enrolling into 

the following process of becoming (Hernes, 2011). 
 

3.1.1. The Process Of Translation 

The process-based nature of ANT seeks to uncover how such process of network stabilization and 

translations takes form (Hernes, 2011). Based on the case study of Scallops, Callon describes ANT 

as translation sociology that brings a new approach to power with a heterogeneous view, in which 

both materials and humans shape each other in the process of mutual translation (Callon, 1986). From 

a process based-perspective, networks are always unstable, and “translation is a process before it is 
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a result” (Callon, 1986, p. 224). Hence formation of a network is a continuous and iterative process 

of negotiations between heterogeneous actors involved. The temporary and indeterminate outcomes 

of translation processes are the actor-network that directs attention to how actors perform stabilization 

work.  

 

Central to process thinking is that once an actor-network process has stabilized, a new process of 

becoming emerges that relates to the interest of individual actors enrolled in the network (Hernes, 

2011). Translation thus holds political meaning by referring to the pursuit of interest and specific 

interpretations by frequently involving acts of persuasion, power plays, and strategic maneuvers 

(Callon, 1986). The ANT approach supports exploration of how symbiosis partners become enrolled 

in actor networks and stabilize on certain SRL through the concept of translation. 

 

The translation process consists of four ‘moments’ - problematization, interessement, enrolment, and 

mobilization - representing transitions in time whereby the representation of actors regarding the 

network changes (Hernes, 2011). IS partners are subject to translation processes as they pass through 

these four moments. When partaking in translational processes, mutual value is attributed based on 

how the SRL processes evolve. In other words, the becoming of symbiosis entities is relational and 

takes place through the succession of the translation.  

 

3.1.2. Process Of Problematization 

The first phase describes a “system of alliances, or associations, between entities, thereby defining 

the identity and what they ‘want’” (Callon, 1986, p. 206), where the initiating actors identify the 

problem and criteria for becoming part of the network. Such problematization could be the initial 

SRL levels or the problematization of moving from one SRL to the next. The typical starting point 

for the process of problematization encompasses both the actual problem and the actors needed for 

solving it (Egholm, 2014). The dual movement of the problematization process imposes that one or 

several actors formulate the problem before the inter-definition process addresses the matter and 

establishes necessary relationships (Callon, 1986). 

 

Therefore, the first step of actor-network creation includes defining actors and their roles and, while 

also sharing knowledge on why actors are interested in solving the identified problem (Egholm, 

2014). Secondly, the problem formulators become indispensable as they serve as an ‘obligatory 
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passage point’ for forming the IS relationships, making them indispensable architects of the process. 

In other words, the process of problematization describes several relationships among identified 

entities relevant for solving the problem, hence the consequential establishment of dependency, also 

known as obligatory passage points (Callon, 1986).  

 

3.1.3. Process Of Interessement 

The second translation process concerns the group of action by which an entity “attempts to impose 

and stabilize the identity of the other actors it defines through its problematization (Callon, 1986, p. 

207)”. During this process, the purpose is for actors of the problematization phase to lock other actors 

into roles and establish commitment that ensures the functioning of the network (Hernes, 2011). 

Enlisted entities must either submit to being integrated into the initial plan and take on the roles 

suggested or refuse by defining their identity, goals, motivations and other interests (Callon, 1986).  

 

The process of interessement seeks to strengthen and build relational links between the interests of 

symbiosis actors. This process involves a series of trials of strengths that shall determine the outcome 

of the problematization, thus a set of actions aimed to convince potential actors to solve the problem 

often involves the utilization of devices (Callon, 1986). 

 

3.1.4. Process Of Enrolment 

The third translation process relates to actors trying “to interrelate the roles of respective actors in 

the network” (Hernes, 2011, p. 12) in which alliance networks are formed, and actors form groupings 

of common interest. This imposes enrolling actors into the network formation and allocating new 

roles to actors to achieve collaboration. The purpose is to lead actors to interact intentionally, thus 

successfully leading to an interaction from which actors and entities come to mutually define roles 

and qualities (Hernes, 2011). However, the process of defining and distributing roles amongst 

network partners is not straightforward, why multilateral negotiations and trial of strengths take place 

to interrelate roles (Callon, 1986). For the enrolment process to be successful, the identity and roles 

of actors should create a degree of stability in the formation process (Callon, 1986).  

 

Furthermore, actors might betray the network and thereby enforce another constellation of network 

stabilization in the enrolment. This does not necessarily mean the process is going back to 
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problemazation and interessement, but rather that the network consists of fewer actors. Consequently, 

betrayal will influence the entire constitution of the network and structure (Hernes, 2011).  

 

3.1.5. Process Of Mobilization 

In the final translation process, “spokespersons are selected and activated so as to ensure the 

adhesion of the collectivities to the network (Hernes, 2011, p. 12)”. The responsibility of such 

spokesperson is to represent respective groups during negotiations. Through the effort of a 

spokesperson, links are progressively made as they observe the processes they have established and 

initiated. At the same time, they also assume ownership of these processes (Hernes, 2011).  

 

Spokespersons strive to simplify the complexity of actors and the interests that form the network and 

enable actors’ interests to move to different spheres throughout the translation processes (Callon, 

1986). The structuration process of networks and the establishment of spokespeople make it possible 

to simplify and move knowledge, concepts, and understandings from the context in which they were 

created to other contexts in which they will enter into new networks (Egholm, 2014). An example is 

the NCH partners, who as facilitators attempt to represent IS partners during network formation and 

transfer knowledge from one IS facilitation case to another for creation of new networks.  

 

3.1.6. Relevance To Research 

The formation of IS partnerships is a continuous and iterative process between actors involved. The 

process-based ANT helps explore underlying processes of how networks give each component its 

individual form and shape while also producing specific practices to stabilize IS networks. Central is 

all involved actors are in an ongoing process of becoming, where facilitators perform the translation 

actors while enrolling them into networks of actors involved in the process. Furthermore, the process-

based ANT perspective can clarify IS facilitation by retrospectively opening and dismantling current 

actor-networks of IS partnerships to shed light on different displacements, interest formations, and 

mobilizations in the process of translations. To untangle network formation and temporary 

stabilizations, the research analytically emphasizes the processes and mechanisms enabling IS 

partnerships to move from one SRL to the next. 
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As demonstrated in Tabel 5, the theoretical lens can be leveraged for the translation process through 

the SRL as a whole (left side) and for the translation process to occur at each SRL level (right side).  

This research emphasizes the translation process of SRL as demonstrated towards the left in Tabel 5 

with focus on the lower SRL as facilitators play the most crucial role in these processes. Such 

delimitation is elaborated further in the discussion (Section 6.7). 

 

3.2. Dynamic Relational Theory 

Following the exploratory approach to network stabilization, it is further relevant to understand the 

relational dynamics enabling to advance IS partnerships. The dynamic perspective on Relational 

View by Jeffrey Dyer et. al. (2018) is emphasized to explore the creation of relational rents for 

competitive advantages. The dynamic relational perspective is critical to understanding alliance value 

creation patterns, notably what drives cooperation and what leads to alliances being likely to dissolve. 

 

Dyer and Singh (1998) point to competition between single companies becoming less universal as 

networks of companies are increasingly developing relations resulting in sustained competitive 

advantage. Though previous schools of competitive advantage - the industry structure view (Porter, 

1980) and the resource-based view (Barney, 1991) - have provided understanding of how companies 
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achieve above-normal returns, they tend to overlook interfirm relations as companies are often linked 

to advantages or disadvantages of the network the company is embedded in (Dyer & Singh, 1998).  

 

In their original work, the static relational model, Dyer and Singh (1998) identify the relational view 

as a cooperative strategy with sources of inter-organizational advantages. The profit created in such 

relationships is referred to as relational rent being “a supernormal profit jointly generated in an 

exchange relationship that cannot be generated by either firm in isolation and can only be created 

through the joint idiosyncratic contributions of the specific alliance partners (Dyer & Singh, 1998, 

p. 662)”. Thus, relational advantage stems from the idea that exchange interconnectedness across 

organizational boundaries creates relational rents with alliance partners. The original relational view 

offers an increasingly important unit of analysis being the interfirm linkages with four potential 

sources for inter-organizational competitive advantage to generate relational rent: 1) relation-specific 

assets, 2) knowledge-sharing routines, 3) complementary resources/capabilities, and 4) effective 

governance (Dyer & Singh, 1998). The following outlines how a dynamic perspective has contributed 

to the original relational model and hereafter systematically describe the four determinants. 

 

Building on the original framework, Dyer et. al. (2018) recently contributed to the static relational 

theory of inter-organizational competitive advantage with a dynamic perspective. The refined 

dynamic relational model reconsiders the four determinants of value creation from an evolutional 

viewpoint. From the dynamic perspective, the determinant of identifying complementary resources 

and capabilities is the incentive to initiate interfirm relationships and partnerships. Consequently, the 

process of finding complementary resources precedes the other three determinants of value creation 

in the formation stage, which also corresponds with the lower SRL processes of mapping resources. 

Figure 4 demonstrates the dynamic relational model, where identifying complementary resources 

serves as starting point before investing in relation-specific assets and knowledge-sharing routines, 

while the last determinant is effective governance mechanisms. The sum of these four determinants 

is what creates relational rents for interfirm competitive advantages. 
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Figure 4, The Dynamic Relational View, Dyer et. al. (2018) 

 

The dynamic perspective adds the starting point of identifying complementary resources to relational 

theory. If successful, such steps create the motivation to invest in relation specific assets and interfirm 

knowledge routines, leading to effective governance structures (Dyer, et al., 2018). Such starting 

points are therefore similar to the SRL processes of identifying complementarities of SRL1 (The 

Good Idea & Basic Ideas), SRL2 (Local resources mapped & Potential Partners Identified) and SRL 

3 (Screening completed & First Contact with Partners). The following outline of the four determinants 

by starting with complementary resources, as demonstrated in Figure 4. 

3.2.1. Complementary Resources 

From the dynamic perspective, the perception of complementary recourses is what initially motivates 

to alliance relationships. By leveraging on complementary resource endowments of alliance partners, 

companies might generate relational rent for competitive advantages. Resources can be 

complementary when “marginal return to one resource increases in the presence of the other” (Dyer, 

et al., 2018, p. 3143). Thus, resources of alliance partners must generate greater rents and strengthen 

competitive positions collectively than by companies operating individually (Dyer & Singh, 1998).  

 

Dyer et al. (2018) stress the interdependency of complementary resources as a critical factor 

determining the relational value generation pattern. Alliance partners incorporating a higher level of 

resource interdependence often result in more enduring rents. When IS partnerships attempt to 

generate relational rent from complementary resources, they should first consider the 

interdependency level to realize gains from the complimentary resource alliance. Furthermore, 
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complementary resources only generate relational rent with subsequent investments in relational-

specific assets and knowledge-sharing routines due to coordination demands (Dyer, et al., 2018). 

 

For complimentary resources, two subprocesses creates relational rent: 1) to identify and evaluate 

potential complementarity and 2) the role of organizational complementarities to access benefits of 

strategic resource complementarity (Dyer & Singh, 1998). There are several ways to identify 

complementarity – for instance, whether a potential alliance resources are either tangible 

resources/assets (plant, equipment, location) or intangible resources (knowledge and know-how). 

From a dynamic perspective, alliances formed to access tangible assets will significantly benefit from 

improved coordination achieved through investments in relation-specific assets, whereas alliances 

formed based on intangible resources will more likely benefit from investments in interfirm 

knowledge-sharing routines (Dyer, et al., 2018). 

 

3.2.2. Relation-Specific Assets 

A strategic course to differentiate organizational performance is by creating specialized outcomes in 

association with an alliance partner. Such interfirm competitive advantage can be generated through 

the realization of relation-specific assets (Dyer & Singh, 1998). In return, relational asset 

development creates complex interfirm structures that are difficult to imitate by competition while 

also enduring lower value chain costs, more significant product differentiation, and faster product 

development cycles.  

 

There are two subprocesses of relation-specific assets: 1) the duration of safeguards and 2) volume 

of interfirm transactions. The first concerns interfirm governance arrangement designed to safeguard 

long-term relationships against opportunities that might influence alliance partners investment in 

relation-specific assets. The second subprocess regards ability to increase both scale and scope of the 

partnership for production economy of scale benefits (Dyer & Singh, 1998). 

 

2.2.3. Interfirm Knowledge-Sharing Routines 

Dyer and Singh (1998) identify inter-organizational learning as critical to competitive success, noting 

that organizations often learn by collaborating with other organizations. Evidently, production 

networks containing superior knowledge-transfer mechanisms ‘out innovate’ production networks 

with less effective knowledge-sharing routines. The interfirm knowledge-sharing routines constitutes 
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“regular patterns of interfirm interactions that permits the transfer, recombination, or creation of 

specialized knowledge” (Dyer & Singh, 1998, p. 665)”. Therefore, an effective strategy involves 

systematically sharing information and know-how in return for access to valuable knowledge residing 

from alliance partners, while willingly accepting potential spillover to competition. 

 

There are two subprocesses for facilitating knowledge-sharing for relational rent: 1) the partner-

specific absorptive capacity and 2) incentives to encourage transparency and discourage free-riding. 

The first concerns the capacity to implement inter-organizational processes that allow alliances to 

systematically identify valuable knowledge, and then transfer it across organizational boundaries. The 

latter concerns developing incentives that encourage partners to transparency rather than free ride on 

the knowledge acquired by the partner network  (Dyer, et al., 2018). 

 

3.2.4. Effective Governance 

Governance structure plays a central role in creating relational rents as it influences transaction costs 

and the willingness of alliance partners to engage in value-creating initiatives. The choice of 

governance structure accordingly ensures cooperation, while also striving to minimize coordination 

cost and enhance efficiency (Dyer, et al., 2018). 

 

The two subprocesses for effective governance consist of 1) the ability to employ self-enforcement 

rather than third-party enforcement governance mechanism and 2) the ability to employ informal 

versus formal self-enforcing mechanisms (Dyer & Singh, 1998). The first concerns governance 

mechanism with great potential to generate relational rent as they are difficult to imitate due to social 

complexity and the idiosyncratic to the exchange relationship. The latter consist of developing both 

formal self-enforcing safeguards, with economic hostages created intentionally to control 

opportunism and unformal self-enforcing agreements relying on personal trust relations or reputation 

as governance mechanisms (Dyer & Singh, 1998). 

 

2.2.5. Relevance To Research 

The dynamic relational view offers a useful theoretical lens to explore value-creating linkages 

between IS partnerships and facilitators. The perspective contributes with an adequate framework to 

understand how relational rent and interfirm competitive advantages is created and shared; hereunder, 

specific relational rents driving corporation of interfirm alliances to establish IS, while also shedding 
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light on which hindering relational factors leads IS projects to stabilize in the processes measured by 

SRL. By taking the dynamic perspective on relational theory, the research leverages the determinant 

of complementary resources for exploring relational rent creation at SRL1-4. As shown in Tabel 6, 

the remaining three determinants explore relational rent from SRL 4 and beyond. 

 

 

3.3. Institutional Isomorphism 

Hernes (2011) raises an important question that confronts the network formation, and the dynamic 

relational perspective of which factors keep processes going and causes continuity. To further grasp 

IS facilitation, this research seeks to explore which pathologies form bridges from one process to the 

next, thus uncovering aspirations for moving through SRL processes. The institutional perspective is 

utilized to understand isomorphic mechanisms with the unit of analysis being interfirm relationship. 

 

In ‘The iron cage revisited’, DiMaggio and Powell (1983) take a point of departure in the rationality 

of Weber and claim the engine of rationalization has moved from the competitive marketplace to the 

state and the professions with emerging homogeneity. DiMaggio and Powell (1983) suggest structural 

change such as bureaucratization happens due to isomorphic processes making organizations more 

similar without necessarily making them more efficient. Three isomorphic mechanisms are described 

being coercion, mimetic processes, and normative pressures (DiMaggio & Powell, 1983). The 
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perspective is relevant to study IS facilitation as the pathologies demonstrate driving and hindering 

factors for IS partnerships. Before outlining each isomorphic process, the research elaborates on the 

organizational fields in which these isomorphic processes appear. 

 

The notion of organizational fields is central to institutional isomorphism, as it lessens the diversity 

within the field as organizations“respond to an environment that consists of other organizations 

responding to the same environment, which consist of organisation responding to an environment of 

organisation responses“ (DiMaggio & Powell, 1983, p. 149). From the perspective of institutional 

isomorphism, organizations compete, not only for market competition like resources and customers, 

but for political power and institutional legitimacy. Such includes institutional processes of how 

organizations react due to various isomorphic pressures present within organizational fields and how 

they tend to adopt strategies to gain legitimacy accordingly (DiMaggio & Powell, 1983). Once 

organizations are structured into actual fields, they initially display considerable diversity in both 

approach and form. However, once the field is established, powerful forces emerge due to the 

structuration of the field leading organisations to become homogenous to one another. Though 

institutional isomorphic mechanisms can be distinguished individually as they tend to derive from 

different conditions and lead to different outcomes, they also serve simultaneously as overlapping 

mechanisms that interfere in an empirical setting (DiMaggio & Powell, 1983). 

 

3.3.1. Coercive Isomorphism 

The process of coercive isomorphism stems from political influence and problems of legitimacy, 

which results from “both formal and informal pressures exerted on organizations by other 

organizations upon which they are dependent and by cultural expectations in the society which 

organizations function” (DiMaggio & Powell, 1983, p. 150). Whether such pressures are formal or 

informal, they typically derive from force, persuasion, or direct invitation to join in collusion. In other 

constellations, coercive isomorphism and organizational change occur as a direct response to the 

governmental mandate. Hence the legal environment surrounding organizational life might 

profoundly impact organizations’ behavior and structure (DiMaggio & Powell, 1983). 

 

Though coercive isomorphism is characterized by legitimated rules and structures both inside and 

outside the governmental arena, the process of coercive pressures might also stem from more subtle 

and less explicit sources (DiMaggio & Powell, 1983). Carl Milofsky has described how neighborhood 
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organizations with proximity are driven to develop organizational hierarchies to support more 

hierarchically organized donor organizations (Milofsky, 1981). Such coercive pressures and enablers 

are built into exchange relationships in which organizations are dependent on each other. This notion 

of coercive pressures is relevant for IS partnerships when residues of one company become the 

resource for another company and creates interdependence (Chertow, 2007). Such exchange 

relationships are characterized by transaction-specific investment in both knowledge, infrastructure, 

and equipment (Williamsen, 1975), which is the same process creating relational rent for competitive 

advantages (Dyer, et al., 2018). Consequently, supplier interdependency emerges, and transaction-

specific investment might pose a bargaining advantage in any subsequent competition with other 

suppliers (DiMaggio & Powell, 1983). 

 

3.3.2. Mimetic Processes 

As a response to the dominant force of uncertainty, mimetic isomorphic processes might encourage 

“organizations to model themselves on other organizations” (DiMaggio & Powell, 1983, p. 151). 

Sources of such uncertainty might stem from ambiguous goals and unclear means to accomplish those 

goals or symbolic uncertainty in the organizational environment. Mimicking and imitating similar 

organizations considered more successful or legitimate may yield a viable solution and response with 

little expense (DiMaggio & Powell, 1983).  

 

Mimetic development processes also hold ritual aspects for organizations involved as companies 

often adopt innovations to enhance their legitimacy and implement strategies to improve 

organizational practices. Mimicking structural conditions often leads to homogeneity within the 

organizational field; why similar solutions and procedures are created due to the desire to enhance 

legitimacy, increase market shares, or simply being up to date (DiMaggio & Powell, 1983). 

 

3.3.3. Normative Pressures 

The third source of isomorphic organizational change is normative isomorphism, which stems from 

professionalization. For professionalization and normative pressures, the collective struggle “to 

define conditions and methods of their work, to control ‘the production of producers’, and to establish 

a cognitive base for legitimation for their occupational autonomy (DiMaggio & Powell, 1983, p. 

152)”. Thus, normative isomorphism encompasses organizational change driven by pressures 

brought on by professions. Normative pressures differ from mimetic processes in which uncertainty 
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encourages imitation, but holds similarities with coercive pressures, where organizations are 

pressured to change by external factors (DiMaggio & Powell, 1983). 

 

Within normative pressures, two aspects are essential sources of professionalism; 1) formal education 

and legitimacy of cognitive base produced by university specialists and 2) the growth of professional 

inter-organizational networks that span the organization and across which new models diffuse rapidly 

(DiMaggio & Powell, 1983). Both function drivers for defining normative rules for organizational 

and professional behavior. The latter of inter-organizational networks is especially relevant to this 

research as NCH is an example of spanning organizational practices to create new IS models rapidly. 

 

3.3.4. Relevance To Research 

The institutional approach to explain pathologies of IS facilitation is emphasized by isomorphic 

processes as either driving or hindering factors for accelerating IS partnerships measured by SRL. 

The three isomorphic processes - coercion, imitation, and professionalization - are relevant to 

understand underlying processes of symbiosis partners’ aspirations for advancing and facilitators 

ability to guide such progress. Consequently, the isomorphic nature provides insight into why 

symbiosis partnerships are facilitated, but also driving and hindering factors for moving from one 

SRL to the next.  
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3.4. Coherence Of Theories 

The objective of the theoretical framework consisting of process-based network formation, dynamic 

relational theory and institutional isomorphism is to systematically explore IS facilitation measured 

by SRL. The process-based nature to network formation is helpful in understanding how to reach 

consensus regarding patterns for IS facilitation. With an exploratory approach 

to network stabilization, it is further relevant to understand relational dynamics influencing the 

development of IS partnerships. The dynamic relational view offers a useful theoretical lens to 

explore value-creating linkages and interfirm rent generation between IS partners for competitive 

advantage. Understanding how relational value is created and shared amongst partners is essential for 

understanding how to facilitate such relationships. In other words, the aim is not only to examine 

what these relational rents are and how they are created amongst partners but also how they expel in 

isomorphic nature and how the translational process takes form to reach consensus on how to facilitate 

successful symbiosis partnerships measured by SRL.  

 

The framework of isomorphism takes an institutional approach to explain pathologies emphasized by 

the isomorphic processes as driving or hindering factors for advancing IS partnerships. ANT 

compliments this perspective, as the ‘how’ is more important than the ‘why’ by focusing on 

uncovering the process of symbiosis network formation. The ANT perspective does not directly 

contribute to how to advance IS partnerships as isomorphism and relational rents due to the 

isomorphic progressive nature. Instead, the isomorphic processes enable the translation process of the 

four moments to play out across the SRL. Consequently, uncovering the four moments of translation 

enables understanding of how symbiosis partnerships formation advances through the SRL due to the 

isomorphic approach shaped by relational rent generating for interfirm competitive advantages.  
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4. Methodology and Methods  
The methodology and methods used to explore the RQ are outlined in this section. By following the 

perspective of Crotty (1988), the first section aims at explaining the research strategy by reflecting 

upon research philosophy, theoretical perspectives, and the overall methodology. Hereafter, the 

methods practically applied are clarified and documented to explain the research design, research 

process, validity & credibility, and research limitations. 

 

4.1. Methodology 

According to Crotty, the methodology is the strategy behind the choice of particular methods and 

research design that links the choice with the desired outcome. A starting point for a research proposal 

is thus to define methodologies employed and to justify the choice (Crotty, 1998).  

 

4.1.1. Research Philosophy 

Research philosophies refer to “systems of beliefs and assumptions about the development of 

knowledge” (Saunders, et al., 2019, p. 159). Throughout the research, assumptions are made about 

the realities encountered (ontological assumptions) and human knowledge (epistemology 

assumptions). Such philosophical assumptions inevitably shape how the researcher understands the 

RQ, methods applied, and interpretation of findings (Crotty, 1998). However, a consistent set of 

assumptions underpinning methodological choice, research strategy, data collection techniques, and 

analytical procedure will establish a credible research philosophy (Saunders, et al., 2019).  

 

4.1.2. Methodological perspective 

According to Crotty, the theoretical perspective is an “approach to understand and explaining society 

and the human world” (Crotty, 1998, p. 3), thus grounding the assumptions that the researcher brings 

to methodology of choice. This imposes the philosophical stance informing the methodology and thus 

provides the context for the research process – hereby also grounding logic and criteria (Crotty, 1998). 

In other words, the theoretical perspective taken, provides the lens of how the researcher understands 

the phenomenon of IS facilitation. Thus, the theoretical lens becomes a methodology to understand 

and explain the world, which in return grounds the philosophical assumptions that researchers bring 

to the methodology of choice.  



Mie Skjødt Industrial Symbiosis Readiness Levels May 15th, 2021 

 
 

33 

4.1.3. Epistemology 

The concept of epistemology refers to the assumptions about knowledge and what “constitute 

acceptable, valid and legitimate knowledge, and how we can communicate knowledge to others” 

(Saunders, et al., 2019, p. 133). Consequently, providing philosophical ground enabling the researcher 

to decide which knowledge to include and ensuring such knowledge is adequate and legitimate 

(Crotty, 1998). Different epistemological stances, therefore, enact profoundly different approaches 

towards research conduction and interpretation of results. This thesis research within the constraint 

of social constructionism. From such a perspective, reality is constructed through social interactions 

“in which social actors create partially shared meaning and realities” (Saunders, et al., 2019, p. 137). 

Crotty (1998) points to the claim of social constructionism, that objective truth does not exist. Instead, 

the reality is made by individual actors and meaning is not discovered nor objective, but rather 

constructed socially by human beings (Crotty, 1998). As the study of IS facilitation and understanding 

of knowledge is contextually embedded, the analytical efforts are required to take specific processes 

in which the understandings are established (Egholm, 2014). 

 

4.1.4. Ontology 

The concept of ontology refers to “assumptions about the nature of reality” (Saunders, et al., 2019, 

p. 133) and concerns the study of being and the nature of existence (Crotty, 1998). Thus, alongside 

epistemological assumptions, the ontological assumptions determine how the world is understood 

and help structure reality. From a social constructivist’s viewpoint, this imposes a relativistic 

understanding in which a phenomenon is created in a specific context – and not the essence of the 

phenomenon per se (Guba & Lincoln, 1994). As the phenomena under study are not the essence itself, 

researchers instead study how the phenomena emerge processual (Egholm, 2014). Social 

constructivism emphasizes fundamental instability, which leads to ongoing discourse changes in 

which the meaning of the phenomena is constantly moving. Similar to how IS processes are unstable 

and continuously changing, this research stresses that assumptions taken about the nature of reality 

are unstable and, therefore, changeable and moveable (Egholm, 2014).  

 

4.1.5. Research Approach 

Due to the nature of the methodology, this research takes abduction as a strategic research approach. 

Whereas deduction and induction are concerned with theory testing and theory building, the 
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abduction approach to theory development instead focuses on theory generation or modification. In 

other words, to incorporate existing theory where appropriate, in order to build new theory or modify 

existing (Saunders, et al., 2019). As Saunders (2019) argues, instead of moving from theory to data 

or data to theory, an abductive approach moves back and forth through an iterative process that 

effectively combines deduction and induction. Abduction takes a starting point in the observation of 

a ‘surprising fact’ and then works towards a plausible theory (Maanen, et al., 2007). As the researcher 

has practical knowledge of IS facilitation and learned about SRL challenges at the Kalundborg 

Symbiosis, the discovery created the initial scoping of the research problem. Furthermore, the 

researcher was unable to find answers in literature, therefore creating a plausible theory by going 

back on forth from practical experience to academia through an iterative process to understand the 

phenomena better.  

 

According to Saunders (2019), applying an abductive approach means obtaining sufficiently detailed 

data to explore the phenomena and explain patterns. Research must seek to integrate explanations in 

an overall conceptual framework (such as SRL), thus building on IS facilitation theory. Following 

such, the phenomena should be tested by using evidence by both existing and new data – and be 

revised as necessary (Saunders, et al., 2019). As the RQ is of a qualitative nature, the focus is on 

modifying theory to generate a ‘first glance’ understanding of an IS facilitation roadmap. The actual 

theory testing requires a quantitative approach beyond the scope of this research. Such practical 

theory testing remains for future research to address.  

 

4.1.6. Overall Methodology 

The research methodology chosen shapes the methods practically applied and is therefore closely 

linked with the desired outcome based on philosophical stances (Crotty, 1998). By following the 

social constructionism line of reasoning, the methodological standpoint enables exploration of the 

phenomena of IS facilitation and the construction of new knowledge to address the gap drawn in the 

RQ and the literary review. Consequently, the methodology aims to reconstruct previously held 

constructions (Guba & Lincoln, 1994).  
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4.2. Methods 

Crotty defines methods as the “techniques or procedures used to gather and analyse data” (Crotty, 

1998, p. 3). Based on the explorative nature of the RQ and the methodological stance outlined above, 

a qualitative approach is taken to understanding the phenomena of IS facilitation (Saunders, et al., 

2019). Qualitative research requires qualitative methods by definition (Gephart, 2004). This research 

explores the qualitative phenomena by conducting an exploratory case study (Yin, 2003). The 

following section documents the methods practically used for the research. 

 

4.2.1. Research Design 

The research design is the logic that links collected data and conclusions drawn to the initial RQ. Due 

to the nature of the RQ, the research design adopted is an embedded singly case study based on one 

context with multiple units of analysis (Yin, 2003). There are several rationales behind a single case 

study. One is that the single case study “can represent a significant contribution to knowledge and 

theory building” (Yin, 2003, p. 40). Consequently, applying single case studies enables exploration 

of the phenomena of IS facilitation, to challenge and extend the conceptual framework of SRL. 

Another rationale for single case studies lies in the revelatory in which the researchers have the 

opportunity to observe and analyze a phenomenon that has previously been difficult to access for 

scientific investigation. Furthermore, the representation of the single case holds the objective of 

capturing circumstances and conditions of a commonplace situation, thus lessons learned from the 

context of IS facilitation can be assumed to be informative about the experiences of the average IS 

facilitator (Yin, 2003). The single case study of IS facilitation within the NCH network involves 

different facilitating actors – which constitute the embedded units and intermediate units of the study 

as demonstrated in Tabel 8 (Yin, 2003). 
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The Kalundborg Symbiosis was the initial point of contact that provided referrals to other clusters 

and facilitators, thus the data ground for the IS facilitation case was selected through a snowball 

method.  The research design developed as chain-referral into an embedded single case study in which 

the symbiosis cases have rare traits to find (Charmaz, 2006). Based on Kalundborg Symbiosis as an 

existing subject, the researcher was regularly invited to NCH network meetings. Here additional 

referrals to symbiosis cases in Denmark and throughout the Nordics were made. The multiple units 

of analysis constitutes 8 IS clusters and 10 respondents spreading across 5 Nordic countries: Iceland, 

Denmark, Norway, Sweden, and Finland. Due to the limited number of symbioses clusters and IS 

facilitators, the data foundation is unique and exclusive. Building on a prior relationship with the 

Kalundborg Symbiosis and as the NCH network was initiating work on a Nordic symbiosis model, 

the timing for SRL collaboration was ripe, and the researcher gained access to units of analysis that 

would otherwise have been difficult. 

 

4.2.2. Data Collection 

From the point of abduction, data collection is “used to explore a phenomenon, identify themes and 

patterns, locate these in the conceptual framework and test this through subsequent data collection 

and so forth” (Saunders, et al., 2019, p. 154). To explore underlying processes of IS, the research has 

used secondary data sources in the form of websites, reports, and academic papers to build a 

conceptual framework. This has provided the relevant knowledge guiding the iterative and abductive 

approaches to scoping the research. Accordingly, the theoretical framework has provided a lens to 

explore the phenomenon further and identify IS facilitation themes and patterns. As the fundamental 

goal is to propose a general statement about facilitating IS partnerships, the data collection for the 

analytical part and findings are based on primary data. Hox and Boeije characterize primary data as 

“collected for the specific research problem at hand, using procedures that fit the research problem 

best” (Hox & Boeiji, 2005, p. 593). Therefore, research procedures are primary data collected for the 

specific RQ through semi-structured interviews (Appendix 1 & 4).  

 

According to Kvale and Brinkmann (2009), a semi-structured interview contains an interview guide 

with a script to structure interview course more or less tightly (Kvale & Brinkmann, 2009). The 

interview guide has the rationale of the “more structured the interview situation is, the easier the later 

conceptual structuring of the interview analysis” (Kvale & Brinkmann, 2009, p. 131). Such interview 
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guide contains topics to be covered with suggested questions – typically following the thematic RQ. 

For the research, the RQ is supported with three sub-questions guiding the interview guide (Appendix 

1) and analytical structure. The sub-questions have been operationalized based on the theoretical 

framework of process-based network formation (Hernes, 2011), the dynamic relational model (Dyer, 

et al., 2018) and institutional isomorphism (DiMaggio & Powell, 1983). The interview guide was 

followed strictly to comply with validity criteria discussed later in this method section. 

 

4.2.3. Interview Process 

Qualitative interviews are key to case study research. The interview process has enabled the 

researcher to discover in-depth insights into the problem at hand (Stewart, 2012). To obtain relevant 

data, the researcher found it essential to conduct interviews with experienced facilitators. As defined 

in the case description, the NCH constitutes a network of IS facilitators and experts within the field. 

Each holds practical experience with facilitating IS partnerships and several have a background as a 

company representative. The interview process led to a snowball effect in which partners pointed out 

additionally relevant respondents in the close circle of the acquaintance of the network. A total of 10 

interviews have been conducted based on 8 different facilitation clusters. The following table 

demonstrates what each respondent represents and compromises.  
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As respondents hold similar characteristics and to increase validity, the same interview guide was 

applied for all interviews (Appendix 1). Due to Covid-19 and the geographical distance, all interviews 

were conducted through Microsoft Teams. As the facilitators have differing nationalities, all 

interviews were conducted in English as the common language (Kvale & Brinkmann, 2009).  
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4.2.4. Data Codification 

The concept of content analysis refers to the categorization and thematic analysis of qualitative data 

from predetermined coding (Kvale & Brinkmann, 2009). Such process assists in understanding how 

specific themes are addressed, as well as facilitating comparison between large amounts of transcript 

data, which is relevant for comparing IS facilitators’ practical approach. Data codification takes the 

form of categorization following the theoretical structure similar to the semi-structured interviews 

(Appendix 1) operationalized through the three sub-questions of theoretical framework (Section 3) 

and the overall RQ. Consequently, the interviews were transcribed into 124 written pages, where the 

data codification process divided the answers to each question into each of the 12 predefined 

categories (Appendix 2). For comparison purposes of IS facilitation practices, the analysis follows 

the same structure as the theoretical framework, the semi-structured interview and data codification. 

 

4.2.5. Validity & Reliability  

With the understanding of knowledge as a social construct, it becomes clear that different people and 

contexts might construct different meanings – even in relation to the same phenomenon (Crotty, 

1998). To overcome such drawbacks and ensure validity, this research has focused on the reality 

being constructed intersubjectively (Saunders, et al., 2019). This combines individual subjective 

understanding with the opportunity to check and validate both results and analysis, which means 

multiple researchers would be able to reach approximately the same result using the same theoretical 

framework, methodology and analytical principles (Egholm, 2014). Such analytical generalization 

encompasses projections about the transferability and replications of findings from one researcher to 

another based on the theoretical lenses used to guide the analysis (Yin, 2003). Therefore, the 

researcher must carefully present each procedure for other researchers to follow and replicate 

accordingly. Such socially constructed validity is not achieved by findings corresponding with reality 

but rather through correspondence amongst researchers which raise from the individual and 

subjective to the intersubjective level (Egholm, 2014).  

Furthermore, in terms of validity, the abduction approach is categorized by generalization from the 

interactions between the specific and the general (Saunders, et al., 2019). However, the research 

design of a case study is often object to criticism regarding external validity, as cases often aren’t 

generalizable beyond the immediate case study. As Yin puts it, “case studies are generalizable to 

theoretical propositions and not to populations or universes” (Yin, 2003, p. 15). Meaning, that 

findings are not supposed to engage with statistical generalization, but rather analytical and therefore 
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draw on replication rather than sampling logics (Stewart, 2012). The replication logic suggests theory 

leading the case study will be the same theory that identifies similar cases to which the results can be 

generalized. Consequently, the creation of respectable results is essentially processual, where the 

researcher gradually creates understandings of the phenomena by proceeding on an iterative data-

theory-data-theory path. To attain the most from embedded case studies with multiple units of 

analysis, researchers must try to systematize these processes as much as possible (Stewart, 2012). 

Reliability in terms of research design is concerned with demonstrating research operations; hence a 

transparent and rigorous method has been applied to mitigate errors and bias in the study. 

Consequently, other researchers could direct findings if the same cases were examined using the same 

procedures. A way of overcoming reliability issues in case studies is by making methods as 

operational and transparent as possible. A prerequisite for such is documentation (Yin, 2003). The 

documentation of procedures covers the description of methodology and methods used, the interview 

guide (Appendix 1), the coding process (Appendix 2 & 3), the transcribed interviews and link to 

recordings (Appendix 4) and the operationalization of the theoretical framework (Section 3).  

 

4.2.6. Research Limitation 

The research gathered experiences from 10 facilitators as the data collection foundation. Though the 

data collection creates sufficient ground for generalizations about IS facilitation, additional IS 

facilitators’ contribution would have strengthened the results. As the aim is to understand IS 

facilitation processes, the research design of a single case study is challenged by the lack of a 

processual perspective through a longitudinal study. When following actors in action (Hernes, 2011) 

and the additional processes, this research relies on the facilitators’ perception. Furthermore, social 

constructionism's philosophical stance implies that reality is socially constructed by both researcher 

and respondents studied (Crotty, 1998). The researcher is consequently part of the construction of the 

findings, thus the same study conducted by another researcher could potentially conclude differently. 

This might also affect the interview process, as argued by Kvale and Brinkmann (2008), in which the 

interaction between the respondents and the researcher affects knowledge produced. Knowledge 

constructed in interviews is therefore specific to the context of those interviews as the researcher 

became an actor in the construction (Crotty, 1998), where another researcher might have gathered 

different data, which ultimately would result in different interpretations and findings.  
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5. Analysis 
The following analysis is based on the presented theoretical framework operationalized through the 

sub-questions and the overall RQ. Tabel 10 shows the analytical structure. 

 

 
 

5.1. Process-Based Network Formation 

The process of IS facilitating is analyzed through the four translational moments – problematization, 

interessement, enrolment and mobilization - presented from a process-based perspective by Herness 

(2011). By retrospectively opening and dismantling facilitation processes, the analysis seeks to 

enlighten how IS partnerships occur in the case study. When uncovering network formation and 

temporary stabilizations, the analysis emphasizes processes and mechanisms enabling IS partnerships 

to move from one SRL to the next. With a particular focus on the initial lower three levels outlined 

in the literary review as predominant (Section 2).  

 

5.1.1. Process Of Problematization 

The problematization refers to initiating IS partnerships. The principal actor of such process can be 

defined as the network organizer or problem formulators. By taking on the role of formulating the 

problem, facilitators make themselves indispensable architects of the process (Hernes, 2011). When 

held together with SRL, the problematization phase constitute the initial lower levels (SRL 1-3) 

outlined in the literary review as predominant (Section 2). The iterative process becomes evident as 

facilitators agree there is no straightforward way to identify the ‘problem’. In fact: “I think there is 

not only one way, how it goes. It can vary that we can have an idea or either we have an idea and 

then we ask companies whether it makes sense” (Respondent 10, Appendix 3, 1A). Thus, 

demonstrating how problematization both contains the actual problem, and the acknowledgement of 

the actors needed for solving it (Hernes, 2011). 
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5.1.1.1. Identifying Problem And Actors By Mapping Resources 

The problematization process holds different approaches to formulate the problem and finding 

relevant actors to solving it: “The best process I think we found so far is: We need to know which 

resources are available, we need to map the resources for that energy. Or materials. It can be water 

as well” (Respondent 7, Appendix 3, 1B). Therefore, mapping resources is fundamental to exploring 

potential synergies and getting ideas for IS partnerships. Another facilitator contributes with a 

practical example of how the process of mapping resources is a central for identifying the problem: 

“We basically started by mapping the waste in the [sector] and also at the same time started to map 

opportunities that might actual be in the sector to develop some more valuable products from the 

[material] by-products. And so, the thing was that what we were amazed with was how little many of 

the [companies] knew about the possibility of utilizing their products for further utilization” 

(Respondent 3, Appendix 3, 1C). Demonstrating how resource mapping by facilitators brings 

innovation and opportunities, which define problems companies were prior unaware of possible. 

 

5.1.1.2. Facilitator Know-How As Obligatory Passage Points 

By taking an exploratory approach by following the actors in action, this research sheds light on the 

dependency of facilitation. It appeared throughout the interviews, that facilitators - especially in the 

lower SRL - are indispensable as they serve as an ‘obligatory passage point’ (Hernes, 2011). One 

facilitator said: “We do have the ideas and we have a place where we can also get ideas all around 

[country]. We are leading this eco-industrial parks here in [country], and of course we hear from the 

other parks, what ideas these companies have and what they have done and when we have a license 

of course we will share this information to our regions companies” (Respondent 10, Appendix 3, 

1D). Highlighting how facilitators serve as ‘obligatory passage points’ due to network, prior 

experience and knowledge, which tends to guide the problematization at SRL 1, 2 & 3 and makes 

them indispensable architects.  

 

As the problem has been identified through mapping, the next step is to ensure credibility around the 

problem, when addressing potential IS partners. For such, facilitators tend to rely on previous IS 

projects. An example of how real-life cases helps the ideation is described: “That is how it came about 

with the [IS partnership] and we wanted to do the same now for the other sectors and the first thing 

that we started working on was the [sector] in [country], where we got the same sort of approach. 

We started having interns to work with us that are actually now in the process of mapping the amount 
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of the waste and then contacting some of the leaders in the industry and building on a similar model 

there to try to find out how much there is and what we can do with it” (Respondent 3, Appendix 3, 

IE). The quote describes how facilitators often rely on prior cases for the ideation, while the contact 

of potential companies to solve the problem relies on the credibility of such. Another facilitator said: 

“(..) we like to bring in real-life cases, of what have already been in terms of synergies and symbiosis. 

We think that is the most convincing and more direct, most motivating and realistic way of actually 

engaging with new stakeholders who actually do this. (..) It is very difficult if you do not have a real-

life example, it takes much more convincing and collaboration, good timing and so on” (Respondent 

9, Appendix 3, 1F). Thus, the process of identifying actors for solving the problem benefits from 

facilitators sharing information on previous projects with similar approaches.  

 

5.1.1.3. The Dual Movement 

The problematization happens through a dual movement reflecting the processes happening at SRL 

1, 2 & 3. The dual movement impose one or several actors formulate the problem before the inter-

definition process addresses and establishes the necessary relationships (Hernes, 2011). The 

facilitators must first define actors and their roles through the initial mapping of waste and side-

streams, while also sharing knowledge on why such actors are interested in the given problem. The 

quotes presented claim that mapping resources lays the foundation for identifying synergies between 

relevant actors and their potential role in a given IS partnership. Sharing information on prior real-

life cases is a way to execute the relevance for companies, which creates initial interest in IS 

partnerships that companies were otherwise unaware of.  

 

Additionally, continuity is achieved by creating abstraction, which endures from one moment to the 

next (Hernes, 2011). Central to process-thinking is, therefore, that once the problematization of 

mapping resources and identifying actors has stabilized temporarily, a new process of becoming 

emerges, which relates to the interest of the individual actors of the network. Therefore, the becoming 

of IS partnerships measured by SRL is relational and takes place through the succession of the four 

translational moments. As demonstrated below in the interessement, these processes overlap in 

reality. 
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5.1.2. Process Of Interessement 

The second translation process regards the group of actions by which an entity strives to stabilize the 

identity of the other actors. Here facilitators attempt to lock actors into roles ensuring commitment 

towards the functioning of the IS partnerships by building relational links, which is reflected by SRL 

3 & 4. The process involves trials of strengths that determine the outcome of the problematization 

processes, where facilitators seek to convince potential companies to participate in IS partnerships.  

 

5.1.2.1. Facilitators connecting Actors  

The first part of the process encompasses the contact with potential IS partners. When asked how 

facilitators made potential partners interested, one answered: “(..) we arranged a workshop. For 

instance, if you have a value chain with five actors; we have three of these and five of these. If one 

says no, we can choose and ask another one. And perhaps they are interested. (..). If it is not fit for 

them at the moment, then we just ask someone else that is a competitor, but has the same role” 

(Respondent 1, Appendix 3, 2A). Based on such, the facilitating role appears to require action in 

connecting companies and getting them interested after the initial mapping of resources was scoped. 

Another respondent even stated directly: “So it is a lot of salesmanship in the SRL process. More 

salesmanship than people realize (..) I think it's very valuable to make sure that people are 

understanding what we are talking about” (Respondent 3, Appendix 3, 2B).  

 

According to Herness (2011), connecting actors is about actualizing things in the making and bringing 

them from virtuality to actuality. For such actualization, the interessement was found to highly 

dependent on the outreach of facilitators. When asked how to approach the process: “This was a 

purely cold canvas recruitment process. It was focused on the relation between the project and the 

actual company (..) A lot of them are owners or managers. It is very relation focused basically. And 

the project was just calling everyone” (Respondent 5, Appendix 3, 2C). Another facilitator explained 

how they organize workshops “where we throw ideas into the air and try to fortune tell. It is 

complicated, but sometimes it is really worth it” (Respondent 10, Appendix 3, 2D). Consequently, at 

SRL 3, facilitators typically approach companies through direct outreach, where the outcome depends 

on the dialog and selling points the facilitators put across the table. 
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5.1.2.2. Facilitators Salesmanship 

It is evident from the interviews, that facilitators have developed selling points to increase the interest. 

One common motivator for continuing is undoubtfully the business rationales, which are also central 

to the CE as a “an economic system based on business models” (Kirchherr, et al., 2017, p. 224). Such 

corresponds with SRL 4 of proof of concept and indication of interest. All of the ten facilitators points 

to the business rationales as central for engaging in IS partnerships and can overall be summarized 

by: “So, it is business opportunities and branding” (Respondent 4, Appendix 3, 2E).  

 

The salesmanship resonates with the theory of Callon (1986), who argues that coinciding interest 

amongst two actors is a rare example. The facilitators are thus seeking to find common interest among 

symbiosis partners: “We know that they will be interested if there is something in it for them (..) The 

thing is, we need keep in mind that these are businesses. So, they would like to lose less money or 

make more money and so I think what we always trying to do is set early in the process some kind of 

business plans so they understand that they might actually be creating value for them” (Respondent 

3, Appendix 3, 2F). Though there are several selling points for IS partnerships, the business rationale 

seems to be of main interest to companies. Another facilitator supports this claim: “If the companies 

do not see that there is the ability to make money out of it, they do not buy it. Even though there is a 

lot of discussion about changing to the greener technologies and things like that, it is still the money 

and how you can tell the story that you really can make a profit” (Respondent 10, Appendix 3, 2G). 

One way to put the point of profit and storytelling across to the companies is by referring to successful 

IS cases, which were repeated continuously throughout the interviews. 

 

Branding and business rationales are motioned as the overarching argument for companies to continue 

the process, though aspects such as exploring possibilities and ensuring long-term resource efficiency 

also were outlined. One facilitator continues that: “They need to see the concrete value for their own 

business basically economically. There are other aspects that are relevant here. I mean, of course 

environmental issues could be relevant, the branding issues could be relevant, new products could 

be developed, a resilience in the local area can actually scale up, because now you are more 

sustainable in local resource consumption. It is easier for you to scale. But there are so many things, 

and it all boils down to economy” (Respondent 9, Appendix 3, 2H). Based on the statements, it 

appears several enablers increase interest, though financial outcome and corporate branding carry the 
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most weight as relevant selling points, which consequently boils down to business and can be 

explained through business plans. 

 

5.1.2.3. People Selling To People 

As the interessement holds a lot of salesmanship, the processes are relational (Hernes, 2011), and the 

outcome depends on those involved and their interaction: “first of all it is not the company that gets 

interested, it is people that are interested (..) Relation and knowledge is important in influencing the 

interest” (Respondent 6, Appendix 3, 2I). Thus, the creation of relations in the translation process is 

important (Hernes, 2011), both for the relationship between facilitators and companies, but also 

between the companies’ facilitators attempt to match.  

 

A word that appears over and over in the interview is trust. In fact: “We have had a long history, and 

companies trust us. I think this is the main word. Everything comes from this trust. Also, that we are 

an independent player. We are an independent player between the companies, which wants to connect 

with each other (..) We have the success stories to tell the companies and that helps to get new ones” 

(Respondent 10, Appendix 3, 2J). Therefore, facilitators are obligatory passage points and positioned 

uniquely due to independence and relational trust. For SRL 3 & 4, building on prior experience of 

facilitating IS partnerships as proof of concept, is essential for new companies to trust facilitators. 

 

As actors are defined by their interactions and relations with other actors in the network (Law, 1999), 

such relational trust becomes vital, especially regarding actors new to IS partnerships. One facilitator 

contributes with a practical example of connecting companies throughout the SRL 1-4 and the 

relationships built in this phase. The example also highlights temporary stabilization between the 

problematization and the interessement process: “One of the things that we found out and what we 

need to do then was to connect the two – the [seller] and [buyer] came from completely different 

angles so first was basically mapping both the opportunities and also the waste. Second was then 

trying to get them to work together and at least to meet and talk. That was probably the most 

refreshing to see how dynamic these relationships tended to be when people started to talk and share 

ideas etc.”(Respondent 3, Appendix 3, 2K). Which demonstrates the vital role of facilitators in 

connecting companies and nurturing trust to establish a forum for open dialog and collaboration. The 

quote also points to the crucial role of facilitators in creating cross-sectorial partnerships, where 

companies cross industrial boundaries of traditionally separated industries (Chertow, 2007). 
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The analysis above demonstrates the interessement process, where companies identified in the 

mapping and problematization become interested in partaking in IS partnerships. If interested, the 

interessement process has been successful and a temporary stabilization occurs (Hernes, 2011). 

Insofar, the processes of problematization and interessement have addressed SRL 1-4, while the 

translational processes from here address SRL 5 and beyond.  

 

5.1.2. Process Of Enrolment 

The enrolment process involves interrelating roles of respective actors in the IS partnership, which is 

a multilateral process of fitting actors’ roles to each other (Hernes, 2011). Enrolment also means a 

further step in the SRL framework, where IS partnerships are moving towards a business case in SRL 

5. It appeared from the interviews that facilitators are mainly involved in lower SRL and steps out of 

the process of developing inter-organizational relationships. One respondent stated: “We leave at 3-

4, and then they go and do the pre-sustainability investigations, and then they end up by doing a 

contract“ (Respondent 9, Appendix 3, 3A). Thus, the process of actual IS facilitation depends on the 

relations developed by the facilitators in SRL1-4. 

 

The purpose is to make actors interact intentionally by successfully leading actors and entities to 

mutually define their roles and qualities (Hernes, 2011). From the context of the facilitators, the 

process was explained as: “What we do as a facilitator, we bring them together. If it is not already in 

the symbiosis network then of course it needs to be established (..) that is where we facilitate and to 

the point where preferability is performed and things looks like next step is the business case” 

(Respondent 9, Appendix 3, 3B). Meaning that facilitators are matchmaking organizations that 

interrelate potential IS companies by bringing them to the table (Respondent 4, Appendix 3, 3C). 

Once the companies have temporarily stabilized problematization and interessement processes (SRL 

1-4), the facilitators leave negotiations and return at SRL 8 or 9. Consequently, the enrollment process 

encompasses SRL 5-7, where the process is mainly driven by the companies (Respondent 9, 

Appendix 4 & Randers, 2020).   

 

5.1.2.1. Facilitators Excluded From Negotiations 

The facilitation work in the problematization and interessement thus lays the foundation for enrolment 

stabilization in SRL 5-7. The better temporary stabilizations, the riper companies are to proceed with 
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interlocking roles (Hernes, 2011). The process was outlined by a facilitator with experience as 

company representative, who states enrolment is: “Very low key, I’d say. Just talking together and 

trying to find the best solutions. From the company side - the main goal was to have no costs on 

giving away the [resource]. And of course, the customers would pay as little as possible (..) And we 

just settled it with talking. I think it was the only natural thing to do, to have it between the seller and 

the buyer. That would not be natural for [the facilitator] to have any role in that; that would be very 

weird, actually” (Respondent 8, Appendix 3, 3D). Based on the salesmanship performed and the 

degree of trust established amongst the partners, multilateral agreements and negotiations become 

low key and smoother between the companies. 

 

Taking a step back from the negotiations is almost a rule of thumb. A facilitator explains: “Of course 

that is something we, as a [facilitator], shouldn’t be involved in. We have never been that, so to say. 

When it comes to the business agreements then we need to take a step back and leave the room” 

(Respondent 1, Appendix 3, 3F). Another facilitator states: “The third parties often never see that 

process. You really need to actively ask for it (..) Even if they bring you in, there are a lot of small 

screens in between what they will discuss with other people” (Respondent 6, Appendix 3, 3G). 

Though facilitators are rarely invited to negotiations, the qualitative nature of the research explores 

the underlying processes. Indeed, it appears that facilitators are increasingly finding other ways to 

influence the process when identifying potential risks towards the IS partnership. A facilitator states: 

“It's a business negotiation, probably between more than two partners, though, so that you may want 

or need to facilitate some part of the dialogue. Help translates. But I think that these negotiations are 

up to the companies” (Respondent 7, Appendix 3, 3H). Despite the negotiations being referred to as 

business-as-usual, the facilitators as problem formulators still hold a stake in a positive outcome in 

proceeding with the IS partnership, hence they can find ways to foster a collaborative culture and 

support the process through translating the dialog.  

 

5.1.2.2. Facilitators Increasingly Playing A Role In Negotiations  

According to Herness (2011), abstraction is what enables the network formation to develop. Though 

the facilitators often step back from the negotiations, they still serve as central actors to keep the 

continuity going. Another respondent said that “It needs a lot of negotiation and a lot of discussion, 

to define who will do what and how and in which times (..) I think that it is more or less that our role 
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is very crucial. We are in the middle, we are really pushing them to keep the ball rolling and keep it 

going and keeping them trust, that this will happen, etc. We are really working as a facilitator between 

the companies and keeping the case active and warm” (Respondent 10, Appendix 3, H1). The 

statement shed light on the role that facilitators have in securing the continuity from SRL 5-7, though 

seldom being part of the actual business negotiation. An example is mentioned if there is an SME and 

a big company, the facilitator can provide legal guidance for the SME by helping with contacts and 

lawyers (Respondent 1, Appendix 3, 3J). Such actions by the facilitators strive to mitigate potential 

risks of the deal falling apart without being actively involved from SRL 5-7. Such actions are also 

described by Callon (1986) as translation holding political meaning in terms of the pursuit of interest 

and specific interpretations by involving acts of persuasion, power plays and strategic maneuvers.  

 

Despite the history of facilitators not taking part in negotiating, a new normal seems to gradually 

appear. A facilitator stated that companies: “(..) but we see more and more now, that we are actually 

invited in, if we refer to this readiness level beyond level 3. That is normally where we let go, but we 

see now with some of the big projects, that we are invited in. Normally we would only get back, at 

level 8 or 9, but depending on what role you play as a facilitator, how high a level of trust you have, 

or how close you are with the company. It seems as if we are invited in, also in the negotiations” 

(Respondent 9, Appendix 3, 3K). Meaning, the succession of enrolment still rests on facilitator work 

on SRL 1-4. However, depending on trust, facilitators are increasingly involved beyond SRL 4. 

Consequently, the enrolment process can be understood as the companies, and increasingly with 

facilitators, trying to interrelate roles of respective actors in the IS partnership, which is a multilateral 

process negotiating the roles of the agreement (Hernes, 2011).  

 

The new normal of facilitators partaking in negotiations is a delicate process and correlated with the 

work conducted in SRL 1-4. The facilitators must have a high degree of respect, thus avoiding pushing 

the agenda, but rather nudging the companies. Increasingly, companies understand the benefit from 

consulting with IS facilitators. Not only to acquire facilitators input and advice, but also by tapping 

into their network and leveraging on busines cases from prior IS partnerships (Respondent 9, 

Appendix 3, 3L). Moving forward with temporarily stabilization of enrolment, facilitators should 

increasingly focus on engaging with business activities beyond SRL 4. The cross-collaboration 

between sectors is not business-as-usual for many companies, why their business-as-usual negotiation 
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processes might not be sufficient for such new partnership (Chertow, 2007). Based on the analysis of 

collected data, the SRL processes would benefit from the facilitators’ experience during SRL 5-7. 

 

5.1.4.3. Betrayal Of The Network  

In the enrolment process, actors might choose to betray the network by leaving the negotiation or 

enforcing another constellation of network stabilization, which impose a termination risk. Several 

facilitators mentioned similar scenarios: “It was sad, but also interesting to watch how there can be 

one person in the company so motivated, and supporting the whole process and being involved, and 

then another person was actually more responsible for the practical details, suddenly blocking off 

and saying no” (Respondent 2, Appendix 3, 3M). The scenario describes a situation in which the trial 

of strengths has influenced the process to fall back to ideation - demonstrating how network formation 

is relational and depends on the interactions between actors (Hernes, 2011). Other reasons to leave 

IS negotiations were outlined in the interviews, however, the example above is chosen as it focuses 

on the managerial implications and relational dynamics, being the focus and limitation of the study.  

 

For the enrolment process to be successful, the identities and roles of actors should create a degree of 

temporary stabilization in the formation process (Callon, 1986). From a facilitation viewpoint, the 

enrolment process carries some control loss as the facilitators are typically excluded from 

negotiations, thus they should attempt to find ways to support partnership progress at SRL 5-7. 

 

5.1.3. Process Of Mobilization 

In the final translation process of mobilization, spokespersons are activated to ensure the adhesion of 

the collection of the network. The responsibility of these is to represent the respective groups, while 

the spokesperson typically also assumes ownerships of these processes (Hernes, 2011). The final 

translation phase resonates with SRL 8 & 9. 

 

5.1.4.1. Ownership Moving From Facilitators To Companies 

Though facilitators primarily drove initial processes of translation by formulating the problem and 

connecting actors, a tipping point became evident, where facilitators pass on the ownership of the 

processes to IS companies. In fact: “Of course, we must be honest, that it is always a company that 

makes the case or business itself. We are of course willing to take a victory for us, but we have to be 

very humble and say that this is the companies which are really doing it. They have to do the decision 
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whether they are in or not” (Respondent 10, Appendix 3, 4A). This refers back to facilitators as 

matchmaking organizations, whereas the actual partnership is between the companies. At upper SRL, 

companies hold both the responsibility and the ownership, while relying heavily on support from the 

facilitators. As ownership might not be natural for the companies, facilitators strive to mature the 

process of mobilization. One facilitator shared an example of ownership change by communicating 

and showcasing IS company activities: “They suddenly took ownership. It suddenly became part of 

their vision and mission towards their green circular transition suddenly. They were totally tipping 

it around and saying: ‘This is ours; we want the [ownership] back in our association, this should not 

be in the [prior facilitator]. They are still members, but we want to really take leadership on this 

now’” (Respondent 9, Appendix 3, 4B). Thus, fostering a sense of ownership can prime companies 

towards a tipping point where they want to ensure the adhesion of the IS network with the aim to 

temporarily stabilize the managerial implications.  

 

5.1.4.2. Change Of Ownership  

As facilitators pass on ownership after SRL 4, the situation is considered a win-win for both 

facilitators and the companies. Another practical example goes: “We were definitely the ones to lead 

the partnership to begin with, but as soon as we had started one of the CEOs of the [company] became 

the CEO of the [IS partnership]” (Respondent 3, Appendix 3, 4C), which proved beneficial as the 

company held industry knowledge and had existing relations with stakeholders. Actually: “they were 

becoming very much the owners of the ideas and that's why they were inspired to do more, and people 

were enthusiastic and interested in what they were saying, and they suddenly said ‘wow I need to do 

more of that’” (Respondent 3, Appendix 3, 4C). Evidently, mobilizing companies and reinforcing the 

sense of ownership makes a great difference for the further IS development, when companies become 

enthusiastic about ownership. Furthermore, the example implies temporary stabilization and 

successful translation throughout the four moments, thus the translation process theoretically starts 

over in a new translation process. This is evident as 1) ownership change inspired to do more 

(problematization) and 2) additional people became interested (interessement), thus the companies 

became problem formulators of a new problem and obligatory passage points in which they promote 

interest “(..) that has not been financial but branding wise” (Respondent 3, Appendix 3, 4C).  

 

Furthermore, the establishing of spokespersons simplifies the process of moving knowledge, concepts 

and understanding from one context of a network to another (Egholm, 2014). Therefore, the 
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facilitators hold a unique role in being the spokesperson and representing actors during negotiations 

(Hernes, 2011). For example: “We really know this game, and then you are a trustful player in the 

network and then you can maybe better take a role as a leader, when you have a solid background, 

with real cases and real trust in the companies” (Respondent 10, Appendix 3, 4E). Though IS 

partnerships benefit from company ownership in upper SRL, facilitators are still important as 

spokespersons as they move meaning and experiences from one IS context to another and as a 

trustworthy partner represent all symbiosis partners during negotiations (Hernes, 2011) 

 

5.1.5. Findings Of First Sub-Question 

Central to process-based ANT is that involved actors are in an ongoing process of becoming, where 

the case study has found IS partnerships processes quite iterative. It was observed across the 

interviews, that IS facilitators constitute initial problem formulators and the problematization 

typically relies on a mapping of resources in which potential actors are identified. When moving to 

interessement processes, the facilitators apply selling points to persuade companies to partake in IS 

partnerships. Some essential selling points are branding effects and business rationales, thus it all 

boils down to economy. When IS partnerships mature towards a concrete business case, the 

facilitators has historically stepped out of the translation process and left companies to negotiate as 

per business-as-usual. Increasingly, due to being a trustworthy partner, the facilitators are invited to 

the negotiations. Building on the collaborative culture created in lower SRL, the facilitators should 

attempt to find ways to partake in the negotiations and support the dialog by sharing knowledge and 

experience, while also helping partners with formal conditions e.g. legal support. Furthermore, when 

passing on the IS ownership to the companies beyond SRL 4, it enhances motivation and 

participation, while facilitators still functioning as support – significant to the storyline of the 

partnerships (Randers, 2020). 

 

5.2. Dynamic Relational Rent 

Following the exploration of network stabilization, it is relevant to understand relational dynamics 

enabling IS partnerships to advance through the SRL. This section seeks to explore the second sub-

question of relational rent and interfirm relations as a cooperative strategy with four sources of rent 

creation for inter-organizational competitive advantages. The analysis follows the structures of the 

four sources and the 2 subprocesses facilitating relational rent.  
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5.2.1. Complimentary Resources & Capabilities 

From the dynamic relational perspective, identifying companies with complementary resources and 

capabilities is the incentive to initiate interfirm partnerships. Thus, complementary resources precede 

the other three determinants for interfirm value creation in the formation stage (Dyer, et al., 2018). 

The complimentary resources phase corresponds with SRL 1-4 with the focus on identifying 

resources and synergies between companies. When complimentary resources are identified, the next 

process is investment in relation specific assets and interfirm knowledge routines, which consequently 

leads to effective governance in the upper SRL. As Chertow 2007 emphasizes “a collective approach 

to competitive advantage involving physical exchange of materials, energy, water, and by-products” 

(Chertow, 2007, p. 12), the focus is on identifying complementarity through tangible assets. 

Furthermore, when potential IS partnerships attempt to generate relational rent from complementary 

resources, they should theoretically first consider the interdependency level to realize gains from the 

complimentary resource alliance (Dyer, et al., 2018). However, based on the data collection for the 

case study, interdependency considerations did not appear crucial in lower SRL.  

 

5.2.1.1. Ability To Identify And Evaluate Potential Complementarities 

As identification of complementarities is the initial step for relational rents, the first sub-process 

occurring at SRL 2 and especially 3 is crucial. One thing that appeared throughout was: “There is a 

lot of shooting from the hip. I think a lot of people may want to do these things a bit more 

systematically, but I think still, we play with the willing” (Respondent 6, Appendix 3, 5A). When 

another facilitator was asked about finding synergies: “Sometimes it’s coincidence, if such a thing 

exists. (..) [A company] were looking into establishing a company down here, a factory, for products 

and I noticed the input factors quite similar to a side stream for one of our companies (..) So, I 

mentioned it in one meeting but obviously he thought, like okay, maybe there’s something in it, so I’ll 

take it back. So that’s the ideal case; you spend 10 minutes and then it happens” (Respondent 7, 

Appendix 3, 5B). Thus, the process is not systemized, but typically relies on facilitator knowledge 

and their ability to bring such information up at the right time. Another respondent said that it was a 

simple answer; they mainly relied on Google to find the synergies (Respondent 3, Appendix 3, 5C). 

 

Several facilitators also referred to a document for storing information on side streams and photos. It 

was mentioned: “Sometimes we even spotted that it was the same thing. At one point our office was a 

travesty of trash photos” (Respondent 5, Appendix 3, 5D). The following summarizes: “that was 
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maybe not as a systematic process as you could do with some agreements or matching platforms for 

it, but we were a small team of people who had a good overview of the green companies, we could 

do it ourselves and find these potentials” (Respondent 2, Appendix 3, 5E). Thus, the process depends 

on the experience and cognitive capacity of the facilitators, which again reveal them as ‘obligatory 

passage points’ (Hernes, 2011). Despite a disordered identification process, Respondents 2 & 5 also 

elaborated that they were involved in a project where the methods explained, enabled them to identify 

42 complementarities for potential IS partnerships. They have a system with an algorithm, yet it 

became too complicated; thus, they went with the document and photos (Respondent 2 & 5, Appendix 

4).  

 

Though there is a need for streamlining the identification process, not all synergies are found by 

‘coincidence’ and ‘shooting from the hip’. Some facilitators have created makeshift processes for 

mapping resources and thereby side-streams: “We have done some mapping at [company], and then 

we put out ‘Ok, these are the five most interesting streams. Then we just put together a bunch of good 

knowing people and we discuss it. And then they say ‘Ok, this could be really interesting and then we 

should perhaps use this value chain and these actors” (Respondent 1, Appendix 3, 5F), while another 

said “we have been in the field for a long time, so we have some kind of rapid ideas of who would be 

the partners in a way. Of course, we actively do some screenings for the companies. Who is playing 

around, and what ideas do they have” (Respondent 10, Appendix 3, 5G). Both quotes underline the 

crucial nature of facilitators’ network and cognitive capacity to draw on screenings in the right 

contexts and engage in meaningful dialogs at the right time. 

 

Despite disordered and unsystematic identification processes expressed across the majority of 

interviews, a facilitator explained: “Then only after some months actually, suddenly it was like a 

puzzle coming together, where could see, six months ago, we went to that [industry] company, who 

could use the [material] that we found at another” (Respondent 2, Appendix 3, 5H). Thus, the 

facilitators had help from documenting each time they went for a screening and would hold these in 

mind, when screening new companies (Respondent 5, Appendix 3, 5I). Consequently, the first 

subprocess identification of complementary resources is twofold 1) the facilitators conduct the actual 

screening and store the information somewhere meaningful and 2) the facilitators match the 

information with other screenings.  
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Based on the exploration of identifying synergies, it becomes evident that facilitators would benefit 

from a more systematized approach to screening resources and storing information. Though these 

activities are the foundation to progress through SRL, this is rarely the case. The most structured 

approach was explained as: “We have made a table of the side streams in our region and we update 

it every now and then. We really know what kind of side streams that are available. (..) So, we have 

to be active and know what kind of side streams we do have in the region, and also have some kind 

of knowledge about which companies would be in the stream” (Respondent 10, Appendix 3, 5J). 

Though being more structured, the approach is still manual and relies on cognitive capacity of 

facilitators, while also being limited by the boundaries of the facilitators’ IS cluster network. 

 

5.2.1.2. Organizational Complementarities To Access Benefits Of Strategic Complementarity 

The second of the two subprocesses constitutes the role of organizational complementarities to access 

benefits of strategic resource complementarity (Dyer & Singh, 1998). Once a partner with the 

requisite complementary strategic resources is identified, compatibility of organizational systems 

such as decision processes, information sharing, control systems and culture becomes relevant. 

 

Based on the interviews, especially the collaborative aspects were relevant for moving forward with 

IS partnerships, thus: “we were quite paying a lot of attention to who we would pair up. Did we, as 

people believe, that these people could work together? Is this a good fit, or is it going to be trouble? 

Sometimes we failed even” (Respondent 5, Appendix 3, 5K). Another stated that if they did not have 

the right person with the right drive prioritizing going to meetings 4-6 times a month and supporting 

financially, then “(..) you can be a good facilitator, but you need the engagement and have motivated 

stakeholders with you” (Respondent 9, Appendix 3, 5L).  

 

Some facilitators outline that collaborative factors can be hard to predict, especially when working 

with tangible assets: “We also learned that we cannot predict how people are going to work together, 

because sometimes it is both two reliable people who are engaged in the idea and then it did not come 

to happen or the other way around” (Respondent 2, Appendix 3, 5M). By navigating such 

complementary strategic resources, facilitators eventually become able to promote collaboration 

between companies. Otherwise: “You see potential in a collaboration. Some people end up 

undermining” (Respondent 9, Appendix 3, 5N). Organizational complementarities generally tend to 

be centered around collaborative aspects that foster a positive and proactive environment. However, 
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it did not appear a high priority across the interviews to consider such in the early stages of SRL. 

Facilitators mainly focused on the first subprocess of identifying tangible assets by mapping resources 

and matching with potential partners.  

 

5.2.2. Investments In Relation-Specific Assets 

As alliances formed to access tangible assets will benefit from improved coordination through 

investments in relation-specific assets (Dyer, et al., 2018), the analytical emphasis rest at this 

theoretical determinator. The investment in relation specific assets can generally be described by: 

“When they move from idea to action” (Respondent 6, Appendix 3, 6A), which points to the context 

specifications and whether going from idea to pilot or full implementation. One facilitator provided 

an example of the first investment in plant assets being made after three years (Respondent 3, 

Appendix 4). Despite such concrete example, the central element across the interviews was the 

investment in relation specific assets characterized a commitment from the IS partners, thus pilots at 

SRL 4-6 or otherwise SRL 7-8. 

 

5.2.2.1. Duration Of Safeguards 

The first subprocess concerns length in years of the governance structure designed to safeguards 

against opportunism, which influence the ability to invest in relation-specific assets. One facilitator 

stated: “For the symbiosis itself, in assets, it really depends on the case. (..) You look at return on 

investment of, let’s say 5-6-7-10 years, whereas most companies and most investors want to see a 

return on investment a lot quicker” (Respondent 7, Appendix 3, 6B). The return on investment is 

central to negotiation conducted as business-as-usual, which points to the commitment and the long-

term partnerships for cross-sectorial collaboration: “But of course there's risks associated with that 

(..) let’s say return on investment is six years and then you think are all the partners actually going 

to be here in 6 years’ time” (Respondent 7, Appendix 3, 6C). This aspect on duration of safeguards 

imposes a significant risk for moving forwards with the relation-specific investment.  

 

Given the nature of the agreements, IS partners need to assess whether they will make necessary 

returns during the payback period or length of the agreement (Dyer, et al., 2018). Another facilitator 

stated: “It is bilateral agreements. It comes down to business as usual (..) They do contracts normally, 

but now it is based on something more that could be more fragile, but it is not really considered that 

anymore. They know each other very well and do 10-15 years agreements” (Respondent 9, Appendix 
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3, 6D). Hence, demonstrating if safeguards are put at 10-15 years bilateral agreements, the IS partners 

might be more likely to make durable and costly relation-specific investments – especially if the 

business case is presented beforehand with a proof-of-concept included at lower SRL. 

 

5.2.2.2. Volume Of Interfirm Transactions 

The second subprocess is the ability to substitute special-purpose assets for general-purpose assets 

influenced by the total scale and scope of transactions between the two IS partners (Dyer, et al., 2018). 

Like how companies achieve production economies of scale, IS partnerships might also benefit from 

efficiency associated with interfirm exchange as they increase in volume. A facilitator stated: “[IS 

partners] are willing sometimes to stop up and reconsider the gain that they could gain, by being 

only two partners, is maybe not that important, because there would be other gains, by adding the 

third, the fourth and the fifth partner, because they would gain resilience, good relation, not only a 

branding value, long term, if we show that we can collaborate on these” (Respondent 9, Appendix 3, 

6E). Thus, companies might be open to further interconnectedness and expanding partnerships for 

volume purposes, which would create additional relational rent for competitive advantages. 

 

Respondent 10 contributes with a practical example of being at the forefront of efficiency and long-

term return on investment: “For an example, now there will be a new [product plant] in [location]. 

The word of the investments was it was 1,6 billion EUR, and it is a huge investment. We have done a 

screening for the side streams and also, we have already defined what kind of companies that could 

utilize this side stream, so it is active work” (Respondent 10, Appendix 3, 6F). Consequently, risk 

mitigation in securing efficiency and volumes is related to investing in relational specific assets. This 

aspiration also points out that resource of alliances must generate greater rent and strengthen 

competitive position rather than the company operating alone. In sum, the length of the safeguards 

and the volumes of transactions are some of the critical enablers to generate relational rent through 

relation-specific assets.  

 

5.2.3. Interfirm Knowledge-Sharing 

The interfirm knowledge-sharing is critical to competitive success as organizations often learn by 

collaborating with other organizations (Dyer, et al., 2018). The interfirm knowledge from the 

perspective of relational rents is characterized by being between IS companies. Knowledge-sharing 

between facilitators is assessed as a normative isomorphism (Section 5.3.3). 
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5.2.3.1. Partner Specific Absorption Capacity 

The first subprocess addresses capacity to implement inter-organizational processes that allows 

alliances to systematically identify valuable knowledge and transfer it across organizational 

boundaries (Dyer, et al., 2018). Especially in the lower SRL, facilitation work is crucial for informal 

safeguards through trust. However, as the IS partnerships advance through the SRL and the 

facilitators takes a step back, the process of sharing knowledge faces challenges. A facilitator stated: 

“I don’t think we are that good among the symbiosis partners (..) I mean the partners are more talking 

about facts. What’s the temperature? What’s the amount of energy? What does it cost? More on that 

level “(Respondent 8, Appendix 3, 7A). This demonstrates how facilitators succeeding in developing 

the capacity to implement processes to transfer knowledge on an operational level, but struggles to 

identify important strategic knowledge, which could support develop of the IS partnership. However, 

another facilitator outlined a strategic approach to interfirm knowledge-sharing: “We have, of course, 

in the value chain two actors that are close. They discuss directly often regarding volumes and quality 

and so on. But then, of course, in the whole value chain we have project meetings. We meet and 

discuss the value chain, and how do we work, and so on” (Respondent 1, Appendix 3, 7B). Thus, 

facilitators benefit from improving how IS partners share information not only operationally on 

quantities, but also on a more strategic level. This should be implemented, when moving beyond SRL 

4 for companies to gain relational rents through the IS partnership. 

 

5.2.3.2 Incentives To Encourage Transparency  

The second subprocess concerns developing incentives that encourage partners towards transparency 

rather than free ride on the knowledge acquired by the partner network (Dyer, et al., 2018). The 

subprocess can be explained by: “Sharing information comes back to; is that information sensitive or 

not? I think the first sharing of information is probably quite not sensitive. Then once you have 

established a certain level of trust, I think it goes into sort of more sensitive information” (Respondent 

7, Appendix 3, 7C). Therefore, the ability to generate rents through knowledge can be tricky in 

transferring sensitive knowledge and expertise to other firms, which requires some degree of trust. 

 

Creating incentives to share know-how is, therefore, a delicate process for the facilitators. In fact: “It 

depends on what synergies we are talking about. I think in some of them, maybe there is not any 

knowledge exchange at all and in some of them, you need to exchange a lot of knowledge, depending 
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on the complexity or maturity of the relationship you are trying to develop” (Respondent 6, Appendix 

3, 7D)”. Sharing information is crucial in some cases as inter-organizational learning is critical to 

competitive success and relational rents strategically, though it depends on the context and 

interdependency of the partnership. The notion of interdependency is becoming increasingly 

important as moving towards interconnectedness of the partnership measured by SRL. As IS 

partnerships with superior knowledge-transfer mechanisms out-innovate those with less effective 

knowledge-sharing routines (Dyer, et al., 2018), the facilitators should improve such strategies 

throughout the SRL phases to ensure relational rent, which can be done by fostering the sense of trust 

and creating mechanism for sharing such information within the exchange relationship. 

 

5.2.4. Effective Governance 

Governance structure is central to relational rents as it influences transaction costs and the willingness 

of IS partners to engage in value-creating initiatives. The choice of governance structure should 

ensure cooperation while striving to minimize coordination cost and enhance efficiency (Dyer, et al., 

2018). Furthermore, the resource dependence amongst partners leading to investments in relational-

specific assets and knowledge-sharing routines creates cooperation concerns as investments are not 

easily re-deployable. In fact: “I mean, there's interdependencies from the companies, you know, one 

is probably dependent on the stream from the other so they’re taking a little bit of risk” (Respondent 

7, Appendix 3, 8B).  Thus, demonstrating the more specialized exchange streams and investment in 

relation specific assets for such become, the more interdependency occurs, and thus economic 

hostages appear.  

 

5.2.4.1. Self-enforcement Rather Than Third-Party Enforcement Mechanisms 

The first subprocess for effective governance consists of employing self-enforcement rather than 

third-party enforcement governance mechanism. Self-enforcing agreements relying on personal trust 

relations or reputation as governance mechanisms, which is more effective in minimizing transaction 

cost and maximizing value-creation initiatives (Dyer & Singh, 1998). A facilitator with prior 

experience as company representative, previously explained how agreements were settled just by 

talking and finding the best solution between the buyer and the seller (Respondent 8, Appendix 3, 

3D). Furthermore, to demonstrate how self-enforcement happens, the facilitator explained: “It’s 

formalized by agreements between the seller and the buyer. But not within a symbiosis but just 

between the two partners. But, again, the contracts are not that formal that you have to have lawyers 
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in to make sure everything is covered. It’s more this agreement, written agreement, and it’s all stated. 

And then there’s a kind of a gentleman’s agreement on top: ‘Okay, we have communication and if 

there is any problem, we’ll rather talk directly to solve the problems” (Respondent 8, Appendix 3, 

8G). The facilitator further elaborated on the collaborative history; thus, the basis of trust carries the 

interfirm arrangements (Respondent 8, Appendix 4). The quote demonstrates how governance 

mechanisms enables companies to overcome potential difficulties by the notion of trust through an 

gentlemen’s agreement. Therefore, the process benefits from self-enforcing mechanisms with 

informal characteristics, which become difficult to imitate due to social complexity and the 

idiosyncratic nature of the exchange relationship (Dyer, et al., 2018). 

 

5.2.4.2. Ability to Employ Informal Versus Formal Self-Enforcement Governance 

The second subprocess concerns creating both informal and formal self-enforcing safeguards created 

intentionally to control opportunities by aligning economic incentives. As formal agreements relying 

on trust and reputation are theoretically suggested as most effective and least costly means to 

safeguard specialized investments and facilitate complex exchanges (Dyer & Singh, 1998), the case 

study found that governance mechanism was a blend between business-as-usual and informality. One 

facilitator explained: “I found out early in the process that we needed make sure that we had 

safeguarded the by-products into the streams - into the waste streams - and how could we do that 

best way was definitely to get them to become shareholders of the [symbiosis]” (Respondent 3, 

Appendix 3, 8A). Thus, the ownership at upper SRL enables companies to safeguard side-streams 

with economic hostages for effective governance mechanisms. 

 

While few facilitators said IS partnerships were informally governed, others said governance 

mechanisms could only be business-as-usual. When reflecting on how IS partnerships typically are 

governed, one facilitator asked if they could possibly be governed differently than bilateral 

agreements: “If I am not mistaken, all of the relationships, also in Kalundborg, are very tightly 

regulated by contracts” (Respondent 6, Appendix 3, 8C) and “I would be very surprised, if there are 

actually operational partnerships, where you commit resources and you still rely on informal 

governance mechanisms” (Respondent 6, Appendix 3, 8C). The point is discussed throughout, hence 

typically governance mechanism is summarized by: “It is bilateral agreements. It comes down to 

business-as-usual” (Respondent 9, Appendix 3, 8E), though the governance mechanisms also benefit 

from self-enforced gentlemen agreements. 
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Accordingly, the informality in commitment depends on reputational trust. One facilitator described 

how: “In the beginning it can be quite informal. (..) I think the most important bit is the trust. Whether 

it’s formal or informal is really not that important, I think. You get the people to talk to each other 

when they trust each other” (Respondent 7, Appendix 3, 8F). Thus, outlining the function of IS 

partnerships being more important than categorizing governance mechanisms. The finding 

corresponds with the growing consensus from academia that informal and formal safeguards serve as 

complements to one another, particular in successful alliance relationships (Dyer, et al., 2018)  

 

5.2.5. Findings Of Second Sub-Question 

The dynamic relational perspective contributes with an adequate framework to understand the inter-

organizational rent generation for IS partnerships competitive advantage. The analysis identified 

relational rents driving alliances to progress through the SRL by identify meaningful synergies, while 

having proof-of-concept presented early in the process for moving forward with investments in 

relation-specific assets. To ensure dependency implications for additional competitive advantages 

between IS partners, the safeguards for return on investment should be aligned early, while the 

collaborative agreements benefit from a combination of formal bilateral agreements with informality 

through a gentleman agreement on top. Hindering factors were identified as the unstructured approach 

to identify complementary resources and matching companies, which constitutes a signification 

boundary in progressing through SRL as a much information and potential synergies are lost in this 

process. Furthermore, facilitators should increasingly ensure that personality issues do not hinder 

potential synergies to progress. Additionally, the process of sharing information and know-how 

between IS partners could be improved to ensure relational rents are created through trust for 

additionally interfirm competitive advantages throughout SRL. 

 

5.3. Institutional Isomorphism 

The analytical considerations seek to explore pathologies of IS facilitation as the isomorphic process-

based nature provides insights to not only why IS partnerships are facilitated, but also driving and 

hindering factors moving these from one SRL to the next. Though the three isomorphic natures are 

distinguished and analyzed individually, they serve simultaneously as overlapping mechanism. 
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5.3.1. Coercion 

The process of coercive isomorphism stems from political influence and legitimacy issues from both 

formal and informal pressures (DiMaggio & Powell, 1983). The coercive pressures of engaging with 

IS partnerships can be categorized as 1) market demands for corporate responsibility, thus a pathology 

of branding benefits and 2) a shift in the regulatory framework towards environmental policies, thus 

a pathology of adapting to the governmental arena.  

 

5.3.1.1. Market demands 

The market demands hold an informal, but indeed powerful source of coercion for organizational 

behavior. Across the interviews, facilitators pointed to the market becoming environmentally 

conscious, thus resource efficiency yields an appealing pathway to demonstrate corporate 

responsibility. One said: “There is such a big wave about climate change, warming up and that we 

are running out of the raw materials (..) When the need comes from the market, you really have to 

change your point of view, your behavior and your production” (Respondent 10, Appendix 3, 9A). 

More directly, another facilitator said: “There is money on the table and the customer demands it” 

(Respondent 1, Appendix 3, 9B). Therefore, market requirements of corporate responsibility 

influence competitive advantages to make additionally profit though achieving branding effects.  

 

All interviews mentioned sustainability and climate change, which culturally drives customers 

towards purchasing more carefully. The requirement for companies to transparently report on 

ecological footprint was mentioned as an increasingly emerging coercive pressure. Coercion is, 

therefore, not stemming from single consumers, but from collective market demands. As demand is 

increasing, companies gradually attempt to meet demands of the market: “I would say a little bit more 

now that it is more pressure due to the public awareness and the market as such; how consumers 

evaluate your company and what you're doing etc.” (Respondent 3, Appendix 3, 9D). As companies 

seek to meet such demand of public awareness, it was mentioned that IS companies definitely moved 

towards the needs of the customers in terms of documenting sustainability efforts. Furthermore, the 

companies felt IS partnership efforts helped them win tenders, consequently they were additionally 

motivated by external positive perceptions not only from consumers, but from the general public 

(Respondent 5, Appendix 4). Reputational activities are not only addressed at direct costumers, but 

broadly in society to gain good publicity. Several of the respondents also pointed at those 
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communicative efforts enabling to attract better and talented employees (Respondent 5, 8, 9, 10, 

Appendix 4). 

 

5.3.1.2. Regulatory Pressures 

A source of coercion stems from legitimated rules and structures, thus legal environment surrounding 

organizational life might hold a profound impact on IS behavior. The legal framework and strategic 

direction from EU were outlined in the introduction (Section 1). Regulatory pressures are typically 

interlinked with the market demands and can be summarized: “One thing is what the government 

wants to happen. And then what’s all about in the newspapers and what’s everyone talking about. 

That’s one driver, for sure” (Respondent 8, Appendix 3, 9E). The regulatory framework and the 

governmental arena were mostly mentioned as factors prohibiting business-as-usual, thus forcing 

companies to engage sustainable business practices such IS partnerships for cross-collaborative 

resource efficiency. An example is presented by: “I was at least hearing in [country], that was that 

the waste was changed. With this change, you could not anymore dump your waste to the side streams, 

and because of that, the companies started to think about what to do with the side streams” 

(Respondent 10, Appendix 3, 9F). Thus, the legislative agenda coercively pressures companies to 

rethink methods of operating with a particular focus on waste management. Organizational behavior 

of selling side-streams were thus a direct response to the legal environment of organizational life. 

 

5.3.2. Mimetic 

When facing the dominant power of uncertainty, imitating similar organizations considered more 

successful or legitimate may yield a feasible solution (DiMaggio & Powell, 1983). Based on the 

interview, the mimetic isomorphic processes can overall be divided in two: 1) Mimicking other IS 

partnerships and 2) Mimicking other IS facilitators.  

 

5.3.2.1. Mimicking Other IS Partnerships 

As emphasized, other real-life IS projects spike interest and enables facilitators to gain ideas of new 

symbiosis projects. An IS partnership mentioned over and over was obviously the Kalundborg 

Symbiosis, which is also acknowledged by academia as the worlds most advanced and famous IS 

(Chertow, 2007). In fact: “I remember the first we heard about was of course Kalundborg. It was like 

wow, that’s big. Yeah, lots of inspiration from outside” (Respondent 8, Appendix 3, 10A) and “We 

found inspiration in the Kalundborg symbiosis, absolutely” (Respondent 4, Appendix 3, 10B).  
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As the facilitators rely on real-life IS cases, sharing knowledge between them becomes increasingly 

important. When asked on the importance of facilitators mimicking other IS partnerships: “I think 

that our access to knowledge, I think, is super crucial. Access to examples again, it creates trust that 

this is not just completely wacko green stuff but it’s actually been done somewhere. It’s created jobs” 

(Respondent 7, Appendix 3, 10C). Another respondent said: “It is a matter of whether it can be done. 

Has it been done before? Do we have real-life examples? What is the cost? Is there a consumer 

environment out there? Is the market ready to that kind of product based on production and secondary 

resources and understand that there is a win-win situation” (Respondent 9, Appendix 3, 10D). 

Thereby, demonstrating how uncertainty in terms of new IS partnerships can efficiently be addressed 

by adopting pathologies of prior solutions to enhance the legitimacy and implement similar strategies 

to improve the organizational practices (DiMaggio & Powell, 1983). This refers to lower SRL of 

getting potential companies interested in IS partnerships and demonstrating feasibility. Mimicking IS 

partnerships is therefore twofold, one-part regards getting and selling the idea to identified companies, 

whereas the other concerns feasibility of practical implementation as the IS project moves through 

SRL. Hence, sharing best-case practices of IS partnerships should be considered throughout the 

facilitation process from the lower SRL levels to resilient partnerships in SRL 9. 

 

5.3.2.2. Mimicking Other Facilitators 

Mimicking practices of other facilitators also yield a feasible solution for succeeding with IS 

facilitation. One respondent stated: “We started to get information, and that is why the network is so 

important for us, and the national network is to actually find similar networks that have had collected 

experience or are operating the same way, to share these practices or experiences on that 

specifically” (Respondent 9, Appendix 3, 10E). The knowledge-sharing claim was supported by: “I 

get some super specific ideas on how it should be done (..) That is getting more and more clear. How 

do we do it? That to me, is the key. I think it only increases the more I get the feeling, that it is 

possible” (Respondent 5, Appendix 3, 10F). Thus, by gaining experience and following practices of 

other facilitators, facilitators improve performance through collective learning.  

 

Across the interviews, it was agreed that there is no need to reinvent the wheel. Facilitators should 

rather build on the practical experiences and mimic best-cast practice. In fact, they should share and 

mimic: “(..) everything that has been done before, where they have solved things or been challenged, 

sharing that is gold and it can really speed up things” (Respondent 9, Appendix 3, 10G). When 
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reflecting on areas where other organizations have provided inspiration for facilitating IS 

partnerships, one facilitator stated: “I think that was very important to get access to that knowledge 

from people who had been working with this for many years. And actually, had first-hand knowledge 

and not just from a theoretical point of view” (Respondent 7, Appendix 3, 10H). A facilitator also 

pointed to how accessing know-how from other facilitation was important in their success with new 

IS partnerships. Being fed with information and updates is particularly useful – especially for those 

in senior positions who hold the responsibility for IS facilitating projects (Respondent 8, Appendix 

4). Though sharing information was emphasized across the interviews, it appeared that no guideline 

for documenting or reporting yet exist. As the need is emerging, facilitators have attempted to address 

this through establishing the NCH and adopting the SRL. However, the framework is still immature 

and would benefit from structured processes to document and share knowledge to accelerate the 

practical implementation of IS partnerships moving forward. 

 

5.3.3. Normative 

A third source of isomorphic organizational change is normative isomorphism, which stems primarily 

from professionalization (DiMaggio & Powell, 1983). The analytical approach to normative pressures 

considers the latter sources of professionalism - professional inter-organizational networks - being 

the most relevant to IS partnerships from the context of interfirm relations.  

 

For inter-organizational networks, the facilitators were asked how networks such as the NCH affect 

facilitation of IS partnerships. Overall, the responses can be understood: “Now we are taking this 

industrial symbiosis a little bit more professionally with the help of the Nordic Circular Hubs” 

(Respondent 3, Appendix 3, 11A). This statement corresponds with the understanding of normative 

isomorphism as organizational change driven by pressures brough about by professions (DiMaggio 

& Powell, 1983). The NCH network has influenced professional behavior of IS facilitation, thus 

establishing such network is important to the succession of the industrial circularity principles 

emphasized the European Green Deal. 

 

As the inter-organizational networks foster peer-to-peer learning, the facilitators learn how other 

facilitators work in their different cluster organization and national context (Respondent 1, Appendix 

3, 11B). Accordingly, the network enables facilitators to expand their know-how. It was outlined that 

a symbiosis is about sharing resources, where the NCH is a symbiosis for sharing human resources 



Mie Skjødt Industrial Symbiosis Readiness Levels May 15th, 2021 

 
 

66 

into a competence pool making them ‘wider’ and more professional than other facilitators without 

such network (Respondent 1, Appendix 4). For instance: “The NCH project is quite new but I can 

also see that we can do some matchmaking with the actors. I had a meeting with [another facilitator] 

- we have similar companies - and we discussed if we could do something together with them” 

(Respondent 1, Appendix 3, 11C). Which demonstrates how the facilitators through the NCH network 

“come across new opportunities basically, that they did not recognize before” (Respondent 6, 

Appendix 3, 11D). This demonstrates how the growth of professional inter-organizational networks 

spanning beyond the organization creates new models rapidly (DiMaggio & Powell, 1983). 

 

Furthermore, the normative pressures strive to define conditions and methods of work by 

professionals. Despite being active for less than a year, the NCH has already had effect: 

“Tremendously, because it is exactly the platform you need to collect these real-life cases. To show, 

that there are others out there. Not only trying to but has realized the success and have created big 

business development” (Respondent 9, Appendix 3, 11E). One facilitator provided an example of 

how the methodology of IS professionals, has helped finding synergies beyond national boundaries, 

where the facilitator were told there were no buyer for the by-product in the country: “Just one call 

to [facilitator in another country] and they will say we can actually take all of it if you like so it's just 

shows that there are huge opportunities with these networks that exceeds the limits of our 

boundaries” (Respondent 3, Appendix 3, 11F).  

 

For normative pressure to keep momentum, the format of such networks is important: “We meet every 

two weeks. That is so amazing, and that is really pushing. Of course, you have KPI’s project, but we 

are really maturing and developing our mindset and ideas on being practical about tools and 

dialogues. For instance, the symbiosis readiness level, is that one thing that we are actually going to 

approach, and another thing, what do we already have and then put it into action” (Respondent 9, 

Appendix 3, 11G). Therefore, the facilitators are attempting to improve collaborating across countries 

and sharing experiences about how to approach the SRL process. Thus, this research partakes in 

normative pathologies as the development of SRL both practically and academically helps develop 

such conditions and methods of professionals working with IS facilitation. 
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5.3.4. Findings of Third Sub-Question 

To summarize, in the empirical setting of IS facilitation, institutional isomorphic mechanisms 

simultaneously interfere as pressures and drivers for enhancing IS partnerships. The pathologies of 

coercion mainly encompass market demands and legislation, which companies try to adjust from 

through corporate branding and new business initiatives. For mimetic pathologies, leaning on 

experience from real-life examples and IS facilitators yield an attractive approach to combat the 

coercive pressures stemming from the market and regulation. Though the facilitators throughout the 

interviews identified the need and the crucial nature of such practices, there is insofar no standardized 

model for sharing information. However, through inter-organizational networks as NCH, facilitators 

are currently trying to solve the issues outlined as mimetic hindering factors. Consequently, the NCH 

is a concrete example of spanning organizational practices to create new IS models rapidly (for 

instance, through SRL), although knowledge sharing mechanisms could be strengthened.  

 

5.4. Symbiosis Readiness Levels 

In answering the overall RQ of ‘How can Symbiosis Readiness Levels support the facilitation of 

Industrial Symbiosis Partnerships?’, the research builds on explorations from the sub-questions and 

the contributions by the facilitators, when asked directly how they see the SRL as a framework in the 

semi-structured interview (Appendix 1). The section is divided into four areas that answers the RQ: 

1) Communication purposes both retrospective and forward-looking,  

2) For simplifying processes at first glance, 

3) To guide progress step-by-step,  

4) Navigating the iterative processes.  

 

5.4.1. Communication Both Retrospectively And Forward-Looking 

Indeed, the SRL framework was outlined as a way to communicate IS facilitating to create dialog and 

initiate collaboration. In fact: “It is very important to use it, and it is very important for all of the 

stakeholders because you can see the level of readiness and it is a good tool to convince the partners 

or the companies. (..) It is ambitious and educational, because it is otherwise going to be very complex 

when we start speaking Russian with all our concepts and stuff like that, then we might as well lose 

the companies” (Respondent 4, Appendix 3, 12A). Thus, SRL helps the facilitators initiate dialog 

and elaborate on the rather complex, multilevel and interrelated processes needed for establishing IS 

partnerships. Therefore, the communicational purposes of SRL are twofold. One dimension is 
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retrospective as storytelling for successful IS implementation and another is a forward-looking 

roadmap to guide facilitation. Several of the facilitators referred to a workshop, where two facilitators 

used SRL retrospectively to illustrate how a symbiosis was facilitated on a step-by-step basis: “I 

certainly understand the storytelling dimension that [another facilitator] brought to our attention” 

(Respondent 6, Appendix 3, 12B). Thus, the SRL might constitute the needed framework for sharing 

IS practices through storytelling as identified throughout the analysis.  

 

Another dimension that differentiates the SRL from prior academic conceptual models outlined in 

the literary review (Section 2) is by providing a forward-looking roadmap for IS facilitation. A 

facilitator stated: “It would be nice if we could, so to say, put SRL 4 on this and SRL 2 on this so it’s 

also a way of communicating. (..) That of course would also be good because then we could use the 

same language” (Respondent 1, Appendix 3, 12C). Thus, demonstrating how SRL can function as a 

forward-looking framework to communicatively drive IS progress. The need for developing a 

common language was supported through another facilitator who had been working on the same issue 

for four years to create a common understanding of IS facilitation: “This is what is needed” 

(Respondent 10, Appendix 3, 12D). Demonstrating a definite need for facilitators to communicate 

where specific IS projects are on their development journey to adjust facilitation accordingly. 

 

Though many facilitators seemed fond of the communicative SRL framework, they also outlined the 

need for further development. Both in terms of matching the lingo to businesses (Respondent 3 & 6, 

Appendix 4), but also general development of the entire framework or roadmap: “It is quite simple 

basically, and then it is not, because we need to develop it. But the frame around it, I think is quite 

communicative. It is a dialogue, communication tool with a frame, and then you can kind of construct 

a road map or approach how to go about new initiatives” (Respondent 9, Appendix 3, 12E). Thereby, 

referring to the forward-looking potential as a communicative tool to create a dialog of IS facilitation.  

 

5.4.2. For Simplifying Processes At First Glance 

As the IS facilitation processes is rather complex, simplicity to understand processes was outlined as 

crucial. When asked of the main contribution of SRL, one stated: “Simplicity, because it should not 

be a very complex way at first glance. You should be able to see yourself as a stakeholder in that” 

(Respondent 9, Appendix 3, 12F). The simplification of SRL thus enables facilitators and companies 

to understand the overall processes as a first glance, where the complexity should be offered as an 
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opportunity and not a demand. Consequently, the more complex, the less user-friendly (Respondent 

9, Appendix 3, 12G). This was supported by several facilitators: “We are trying to learn from the 

SRL. We realize that these initial steps can be so time demanding and there is so much needed 

information before we go to proof-of-concept. There are more steps to be taken but I think it would 

be complicated to try to list all of them. It's going to just complicated things for people” (Respondent 

3, Appendix 3, 12H). Which emphasizes SRL as an opportunity to communicate IS facilitation 

processes simplified to partners involved. 

 

An example of using the SRL for simplification was mention of another facilitator, who shared a real-

life example at a conference and the processes around creating that particular IS partnerships, where 

“[the facilitator] used the SRL model, so I think it is really good and not too nerdy. I really think most 

people understand it well. That is our challenge when it comes to facilitating. We are dealing with 

companies, and in the end, they decide for themselves. We can motivate, matchmake, facilitate and 

share knowledge and so on, but if they do not see the light and if they do not want to, then it is 

difficult” (Respondent 4, Appendix 3, 12I). Thus, the simplification helps find a common language 

for sharing knowledge and real-life cases, which increases company interest in the network formation. 

Consequently, SRL becomes a as a conceptual framework to include for the salesmen process of 

facilitators to ensure simplification. 

 

5.4.3. To Guide Progress Step-By-Step 

TRL guides the SRL as a methodology to guide step-by-step progress of IS partnerships (Section 1 

& 2). This was referred to as a checklist for facilitation: “I can see it for beginners and also when you 

are starting to work with industrial symbiosis facilitator, it can be a good tool to ‘Okay, what is the 

next step? Okay, we should do this. Okay, after that, what should we do?” (Respondent 1, Appendix 

3, 12J). This explains how SRL can guide IS facilitation and new facilitators can learn the process. 

The SRL also becomes motivating as: “Also, you have some goals. There is a challenge in, that you 

have to go to the next level and the next” (Respondent 4, Appendix 3, 12K). Hence, breaking down 

IS facilitation into concrete steps yields an attractive proposition and motivating pathway to keep 

facilitation momentum going. Furthermore, SRL serves helpful by “(..) being able to use it as a guide 

to know - as an outside facilitator - and knowing ‘Okay, now we're approximately on for example 

stage three and then we have these tools” (Respondent 8, Appendix 3, 12L). Consequently, the SRL 

serves as a guide and could also provide practical tools for facilitation of IS partnerships.  
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5.4.4. Navigating The Iterative Processes 

As continuously mentioned by facilitators, the IS facilitation is not straightforward. Evidently: “So, 

reality is not A to B, B to C every time. Sometimes you need to go to D before B and back” 

(Respondent 1, Appendix 12M) and “You do not really go from level 3-4, you must zig-zag between 

3-5 for a couple of years, move to 7 and fall back to 2” (Respondent 6, Appendix 3, 12N). Therefore, 

the experience and know-how of facilitators is critical to guide processes and not rely solely on the 

SRL roadmap. The point was explained by: “If you have checklists and tools - and that's very good, 

I’m really really fond of that - but if you only look at that and not the context and are aware of ‘Okay, 

you’re supposed to follow a process but you have to be aware of there’s usually not two processes 

that are just the same’” (Respondent 8, Appendix 3, 12O). Consequently, the SRL framework should 

be seen as a guide to support facilitators as a step-by-step roadmap. Both new and experienced 

facilitators can apply SRL systematically to ensure practical progress and communicate the processes 

both retrospectively and forward-looking. However, when navigating the iterative processes, the SRL 

progress should be adjusted accordingly as the context-specific considerations unfold.  

 

5.4.5. Answering The Research Question 

In summary, the SRL as a conceptual framework supports IS facilitators by offering guidance that is 

both retrospective applicable for storytelling and sharing information on real-life implemented IS, 

while also offering a forward-looking roadmap to guide facilitation processes. As IS processes are 

comprehensive, the SRL enables a simplified understanding at first glance, hence benefitting the 

initial dialog with stakeholders and potential IS companies. The checklist purposes make SRL 

operational by guiding IS facilitation on a step-by-step basis, which is relevant for companies 

engaging with IS activities. But also, in terms of widening IS facilitation towards broader society and 

in strengthening the EUs industrial base through CE principles. Though the IS facilitation is an 

iterative process, the SRL can guide the overall facilitation step needed, while the roadmap should be 

adjusted as context-specific considerations unfold. 
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5.5. A Roadmap For Facilitating Industrial Symbiosis Partnerships 

As this research aims to contribute to the SRL in supporting facilitation of IS partnerships, the finding 

should be considered exactly that; a contribution to IS facilitation that combines academic knowledge 

with facilitators practical experience by taking a point of departure in the SRL framework. It was 

outlined by Chertow & Ehrenfeld (2012) that the notion of interfirm coordination and management 

remains underdeveloped and thereof collaborative opportunities continually overlooked.  

 

Research findings are summarized into the overall roadmap presented below in Table 11 as an attempt 

to contribute towards the gap of managerial implications of IS with an emphasis on combining 

practical experiences with academic models. As the overall RQ has been addressed, the research 

builds on such findings and the three sub-questions to contribute to the underdeveloped interfirm 

coordination area within IS. By identifying tools and approaches throughout the case study and adding 

those to each level, the SRL enhances a forward-looking conceptual framework fostering IS 

partnerships. Tabel 11 should be considered an ideal case of IS facilitation, as there is no one-size-

fits-all. In reality, the iterative facilitation processes go back and forth between the different levels 

before reaching SRL 9 of Resilient Partnership.  
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6. Discussion 
The research has examined the RQ by exploring how SRL supports the facilitation of IS partnerships, 

while findings aim at strengthening SRL. The following discussion reflects on findings, the 

managerial implications and point to future research.  

 

6.1. No One-Size-Fits-All 

Despite SRL simplifying IS facilitation for communication purposes and to support facilitators with 

a step-by-step process, no general model captures all companies and constellations of IS partnerships. 

This is elaborated in the literature (Chertow & Ehrenfeld, 2012; Boons, 2008), while being backed in 

the case study of IS facilitation. One facilitator conveyed that nowhere in the process, was there a 

general recipe for matching companies (Respondent 2, Appendix 4), while another argued that if clear 

answers were provided, they were a lie (Respondent 6, Appendix 4). Consequently, creating a general 

roadmap for IS facilitation requires certain assumptions, not adequately for all IS partnerships. As 

specific context determine IS partnerships, such context guides the multilevel processes throughout 

SRL. Despite no one-size-fits-all regarding IS facilitation, the study has found there are overall 

patterns and practices from which facilitators can gain information, guidance and legitimacy.  

 

6.2. SRL Criticism  

Though the majority of facilitators praised SRL for simplification and communicative purposes, 

several facilitators also criticized the same reasoning (Respondent 6 & 7, Appendix 4).  As the NCH 

has worked with SRL prior to the case study, some facilitators have sought to elaborate on SRL by 

developing the framework into a hexagon format. The hexagon holds six dimensions of readiness by 

elaborating on the Matrix by Sommer (2020) outlined in Tabel 3 (Section 2). The hexagon imposes 

that IS partnerships might score high in some aspects of IS facilitation and low in others – technical, 

ecological, managerial etc. - which consequently reflects readiness levels accordingly. As this 

research focus solely on managerial implications (Section 2), the considerations and SRL critique are 

disregarded for the findings. For managerial purposes, the linearity and simplification are considered 

a strength rather than weakness. However, the hexagon format could function as an elaboration of the 

SRL, which is especially relevant in the context of navigating the stakeholder environment (Randers 

& Møller, 2021), whereas the SRL are relevant for the managerial facilitation of IS partnerships. 
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6.3. Shortcomings Of SRL For Managerial Purposes 

It became evident in the case study, that the SRL framework contains a gap in the lower levels. 

Though the process of mapping resources is predominant, the next phase was identified as matching 

resources of one company to another for complimentary and collaborative purposes. Despite IS 

facilitators being matchmaking organizations (Respondent 4, Appendix 3, 3C), the actual 

matchmaking actions are not reflected accordingly in the SRL. Matchmaking activities are insofar 

captured at SRL 3 by ‘Local Resources Mapped & Potential Partners Identified’, which covers a 

broad and comprehensive step. Instead, the step should be unfolded with the actual matchmaking 

having its own level as often constituting a timely process with essential actions of facilitators. In the 

case study, one facilitator described a scenario, where the matchmaking process took seven years 

(Respondent 10, Appendix 4). The shortcoming might reflect the SRL framework was initiated by 

drawing on experiences of a real-life IS facilitation retrospectively, where the two companies was 

identified prior to initiating the process (Randers & Møller, 2021). Furthermore, due to the nature of 

how the SRL was initiated in a context of already established collaborative IS culture, the naming of 

each level of the SRL should be addressed accordingly to match the actual processes.  

 

6.4. A Longitudinal Study 

The network formation of IS facilitation comprehends the processes of becoming in the sense of 

connecting symbiosis actors across time and space (Hernes, 2011), thus especially the time aspect 

constitutes a relevant element. As IS facilitation from an ANT perspective can be explored by 

following actors in action, the research would benefit from a longitudinal perspective to further 

understand such facilitation processes and follow such actions and processes. Herness (2011) points 

to needing abstractions for experience to make sense, which is only possible with the help of time. 

One facilitator explained that occasionally ideas would die and return after some year (Respondent 

10, Appendix 4). Consequently, actors partake in the processes over time, where mutual value is 

attributed based on how the different processes evolve through the process of becoming (Hernes, 

2011). To better understand IS processes of becoming, the research would benefit from a longitudinal 

approach. 

 

6.5. Attitudinal Fallacy 

By conducting a single case study and interpretating the self-understanding of facilitators, the 

research is exposed to attitudinal fallacy as outlined in Section 4. According to Khan (2014), most 
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qualitative studies assume verbalized attitudes are manifested in actions. As actions of facilitators has 

not been observed empirically, but relies on their self-understanding, these attitudes are not 

necessarily consistent with behavior. However, from the methodology of social constructivism, 

knowledge is constructed through social interactions (Saunders, et al., 2019), where the reality is 

made by individual actors and meaning should not be discovered nor objective (Crotty, 1998).  

 

As knowledge is social constructed based on facilitators own self-understanding and rephrased 

condensation of meaning from their viewpoint, the validation form constitutes member validation in 

which research findings are presented to the unit of analysis of an inquiry to discuss the validity 

(Kvale & Brinkmann, 2009). To comply with recommendations for validity, research findings have 

been presented to the Kalundborg Symbiosis prior to submission. Shortly after submission, findings 

will be presented to NCH facilitators, being the unit of analysis, to discuss findings further, thus 

conducting member validation accordingly to recommendations (Kvale & Brinkmann, 2009).  

 

6.6. New Coercive Pressures Requires New Adaptation 

As demonstrated in the case description (Section 1.2) and literary review (Section 2), the phenomena 

of IS partnerships is far from new. Some facilitators even call it old wine in new bottles (Respondent 

3 & 6). While current isomorphic drivers of market demands and regulatory pressures make corporate 

branding a relevant response to coercive powers, the prior pathology was rather focused on the 

pressures exerted through competition. As the source of coercion is shifting and organizational 

pathologies are changing, the Stage 2 of ‘Uncovering’ by Chertow and Ehrenfeld (2012) outlined in 

Literatyre Review (Section 2) becomes increasingly important. Since companies aim to capture 

positive externalities, publicity activities could be expanded earlier through a strategic course of 

action. The existing SRL framework suggest sending press releases at SRL7 (Randers, 2019); 

however, facilitators might consider including media coverage earlier in the process. Such could be 

done already in the process of moving to SRL 4, where Sustainability Assessment is conducted.  

 

6.7. Translational Process At Each SRL  

Due to the nature of the SRL and the iterative processes across the conceptual framework, the 

exploration of translation was emphasized by exploring the four moments of translation through the 

SRL as a whole. Though process-based translation and the process of becoming (Hernes, 2011) would 

be relevant for each step, such approach proved too comprehensive for the research scope. 



Mie Skjødt Industrial Symbiosis Readiness Levels May 15th, 2021 

 
 

76 

Furthermore, as facilitators stepped out of several SRLs, the data foundation was insufficient to 

explore all four moments, especially at SRL4-9. With the aim being to strengthen the SRL, the 

approach chosen was considered more adequate with the overall RQ. Exploring translational 

processes at each SRL remains for future research. 

 

6.8. Interdependency For Relational Rent And Coercive Pressures 

The dynamic relational model by Dyer and Singh (2018) stresses interdependency between 

companies as crucial to foster relational rent for interfirm competitive advantages. Theoretically, the 

higher the interdependency, the more grounds for organizational coordination and thereby advancing 

through SRL by capturing relational rents (Dyer, et al., 2018). As the empirical data showed the 

identification of complementarities was rather unstructured as ‘a lot of shooting from the hip’ and 

‘coincidence’, the IS facilitator did not first consider interdependency to realize gains from the 

resource alliance. It was mentioned that “one is probably dependent on the stream from the other so 

they’re taking a little bit of risk” (Respondent 7, Appendix 3, 8b), thus not stressing the theoretically 

cruciality accordingly. The same theoretical standpoint and observation goes for coercive 

pathologies, where pressures might stem from subtle and less explicit sources being built into 

exchange relationships on which IS partnerships are dependent. As supplier interdependency 

emerges, understanding such notion becomes relevant for further embeddedness (DiMaggio & 

Powell, 1983). Despite interdependency and idiosyncratic knowledge theoretically hold high 

importance, such pathologies did not appear significant for bargaining advantages for IS facilitation.  

 

6.9. The Notion Of Trust 

As trust was identified as being central for the succession of IS facilitation, an additional theoretical 

perspective of trust creation in interfirm relationships could strengthen the SRL beyond the 

contribution from Relational Theory by Dyer et. al. (2018). Uzzi (1997) presents a theory on social 

structures of embedded interfirm relationships, where the component of trust is identified as crucial 

for further embeddedness shaping organizational and economic outcomes. From the interfirm 

perspective, trust can be defined as “the belief that an exchange partner would not act in self-interest 

at another’s expense” (Uzzi, 1997, p. 43) and consequently becomes a predilection to assume the best 

when interpreting interfirm partners motives and actions. The theoretical perspective of trust is 

relevant as it speeds up decision-making processes and conserves cognitive resources (Uzzi, 1997). 

Exploring underlying patterns of trust creation could contribute to the SRL by understanding how 
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facilitators becomes a trustworthy partner and how to establish trust between IS companies for 

improved interfirm knowledge-sharing. 

 

6.10. Using SRL Broadly 

At the data collection are based on the context of IS in the Nordic encompassing Denmark, Norway, 

Sweden, Finland & Iceland, the question emerges of how broadly findings of the roadmap can be 

generalized. As the data foundation differs in terms of industry focus, countries they represent, 

organizational structure, size of the facilitating organization and holds between 3 and 21 years of 

experience with facilitating IS, the findings are believed to be useful for facilitating organizations 

from various countries, at different states, industries and organizational structure. However, when 

applying the SRL Roadmap beyond the Nordics, one should account for potential cultural and 

structural difference, which might influence how IS partnerships emerges and develops.  

 

6.11. Further research 

Further research within the academic field could study a larger sample to obtain findings broader than 

the Nordic countries. The research could also improve from including the academic discipline of 

quantitative research to test whether the strengthened SRL framework holds in an empirical setting. 

Furthermore, the coordination institutions mentioned by Chertow and Ehrenfeld (2012), which are 

emphasizes as facilitators, has not academically been subject to comparative analysis that lends 

insight into structural issues. Conducting a comparative study on the different IS facilitation 

approaches would be relevant to better understand the phenomena of successful IS facilitation.  
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7. Conclusion 
Despite increasing interest and industrial circularity being a cornerstone of the European Green Deal 

for a competitive EU, there is a gap in knowledge between academia and practical experience. By 

combining theoretical knowledge with the practitioners’ approach, this Master Thesis has contributed 

to a strengthened SRL framework that is both academically applicable and operational in practice by 

suggesting facilitation tools for each SRL. The research was conducted in collaboration with the 

Kalundborg Symbiosis and the Nordic Circular Hubs Network. The main RQ to be answered was: 

“How can Symbiosis Readiness Levels support the facilitation of Industrial Symbiosis Partnerships” 

Through an embedded single case study with multiple units of analysis being 10 facilitators from 

Denmark, Norway, Sweden, Iceland and Finland related to the Nordic Circular Hubs Network, the 

overall RQ was answered by guidance from three sub-questions. Each sub-question represented a 

theoretical framework to shed light on the phenomena of IS facilitation. A process-based perspective 

uncovered network formation processes, while dynamic relational theory and an institutional 

isomorphic perspective enabled the exploration of how interfirm relationships move towards 

connectedness, but also decreased connectedness. 

The study found SRL as a conceptual framework can support IS facilitators by offering guidance that 

is both retrospectively applicable for storytelling, while being a forward-looking roadmap to guide IS 

facilitation processes. As IS processes are multilevel and comprehensive, the SRL enables a first 

glance simplified understanding, benefitting the initial dialog with stakeholders and potential 

companies. The linear design makes SRL operational by guiding IS facilitation on a step-by-step 

basis, which is relevant for companies engaging with IS activities and towards broader society. 

Though the IS facilitation is an iterative process, the SRL can guide the overall facilitation steps 

needed, while the roadmap should be adjusted as context-specific considerations unfold. 

Furthermore, findings identified a gap in lower SRL. Matching resources and identifying synergies 

between companies was overlooked despite the cruciality in IS facilitation processes. Additionally, 

though facilitators historically have stepped out of IS facilitation from SRL 4, they are increasingly 

playing a supporting role to ensure continuity in business-as-usual activities. 

Finally, IS constitutes an attractive pathway to transition towards sustainable societies and 

strengthening the EUs industrial base through CE principles. The research had a narrow focus on 
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managerial implications in facilitating IS partnerships, and such could beneficially be tested 

quantitively or explored additionally through a longitudinal study to understand SRL better.  
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