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Abstract 

This report focuses on governance mechanisms for industrial symbiosis (IS). The study takes an 
organizational approach on material and energy exchanges between different organizations (or 
different parts in the same organization) leading to increased regional resource efficiency. This 
project explores different strategies for governance mechanisms and analyzes how these affect trust. 
Significant factors for initiating and keeping a collaboration successful are also analyzed.  
 
Representatives from 24 Swedish cases of symbiotic arrangements are interviewed and ten themes 
affecting IS collaborations are identified. The themes are governance structure, shared vision, 
previous collaboration, local conditions, initiating a collaboration, activities to build trust, conflicts, 
transaction-based or goal-oriented approach, indicators and distribution of costs and benefits. 
Among the governance structures used are hierarchy (collaboration between different parts of the 
same organization), joint venture, strategic alliance and different types of agreements. Common is a 
10-15 years agreement, sometimes combined with a strategic discussion about the development of 
the collaboration. 
 
Three factors particularly affecting collaborations are identified: strategic meetings, indicators 
related to the collaboration and fair profit distribution. The factor strategic meetings is about 
combining long term agreements with innovation. Long term agreements might be necessary when a 
project requires investments. Meanwhile, this can suppress innovation by supporting outdated 
solutions. The paradox of needing both long term agreements and continued innovation may be 
solved by the practice of having strategic meetings and contract surveillance. Another significant 
factor for successful collaborations is the use of jointly evaluated indicators.  To jointly evaluate a 
project according to predetermined indicators gives all parties the opportunity to know when a 
collaboration is successful. The third significant factor is fair profit distribution. Unfair profit 
distribution may delay or stop a project. It may also decrease trust in an ongoing project. A fair profit 
distribution is a key factor for enabling long term relationships. 
 

Keywords 

Governance structure, industrial symbiosis, industrial ecology, inter-organizational collaboration, 

trust 
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Sammanfattning 

Den här rapporten studerar samarbetsformer för industriell symbios (IS). Fokus för den här studien är 

material- och energiutbyten mellan organisationer eller mellan olika delar i samma organisation som 

leder till regional resurseffektivisering. Val och implementering av samarbetsform analyseras i 

relation till förtroende mellan organisationer och lyckade samarbeten. Viktiga faktorer för att lyckas 

starta och bibehålla ett symbiossamarbete analyseras också. 

Representanter från 24 svenska fall av symbiotiska samarbeten intervjuas och deras svar analyseras 

utifrån tio teman: samarbetsform, gemensam vision, tidigare samarbete, lokala förutsättningar, att 

starta ett samarbete, aktiviteter för att bygga förtroende, konflikter, transaktionsbaserat eller 

målinriktat förhållningssätt, indikatorer och vinstfördelning. Bland de samarbetsformer som används 

återfinns hierarki (samarbete mellan olika delar i samma organisation), joint venture, strategisk 

allians och olika typer av avtal. Vanligt är avtal på 10-15 år, ibland kombinerat med en strategisk 

diskussion om samarbetets utveckling. 

Tre faktorer identifieras som extra viktiga vid symbiotiska samarbeten: strategiska möten, indikatorer 

relaterade till samarbetet och rättvis vinstfördelning. Strategiska möten handlar om att kombinera 

långsiktiga avtal med innovation. Långsiktiga avtal behövs ofta i symbiossamarbeten för att kunna 

göra investeringar. Samtidigt kan detta låsa fast utdaterade lösningar och försvåra innovation och 

utveckling.  Att ha avtalsbevakning och en strategisk diskussion kring utveckling av samarbetet har 

identifierats som ett sätt att lösa detta på. En annan betydande faktor för lyckade samarbeten är 

gemensamma indikatorer relaterade till samarbetet. Att gemensamt utvärdera samarbetet enligt 

uppsatta indikatorer ger alla parter möjlighet att veta när ett samarbete lyckats. Den tredje 

identifierade faktorn är rättvis vinstfördelning. Orättvis vinstfördelning kan stoppa eller försena ett 

samarbete. Det kan också urholka parternas förtroende till varandra. En rättvis vinstfördelning kan 

däremot skapa förtroende och är en nyckelfaktor till ett långsiktigt samarbete. 

 

Nyckelord 

Industriell symbios, industriell ekologi, förtroende, samarbete, samarbetsform 
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1  Introduction 
Industrial symbiosis (IS) is a field of study within industrial ecology. In the field of biology, symbiosis is 

when two or more organisms from different species live closely with benefits for one or both species 

(Graedel & Allenby 2010). In an industrial equivalent, the waste and by-products of one industry 

could come to serve as the raw materials of another industry. In some cases, the different industries 

also share infrastructure (Graedel & Allenby 2010).  

In theory, industrial symbiosis should generate a net sustainability benefit. According to van Berkel 

(2010), three processes are involved in symbiosis: conversion, substitution and avoidance. Conversion 

refers to the collection, treatment and transport of materials previously regarded as waste. This step 

requires energy, staff and facilities and is consequently negative for environment and economy, but 

might be good for job creation and innovation (Van Berkel 2010). Substitution involves the use of 

that alternative material in process, and the adjustments needed to change feedstock. The 

environmental benefits related to substitution include avoided extraction and processing of virgin 

materials but it may also lead to more waste and higher energy usage, since it often implies lower 

quality inputs (Van Berkel 2010). Avoidance relates to minimizing and/ or elimination of waste and 

according to van Berkel (2010) this process has a positive impact on environment and public health. 

It may also lead to cost savings through reduced disposal costs (Van Berkel 2010). 

In IS research, organizational and non-technical issues such as relationships, trust and 

communication have increased in importance (Walls & Paquin 2015). However, Walls and Paquin 

(2015) identify that comparatively little research has been done on IS at an organizational level 

perspective. Reasons why firms leave IS exchanges and the extent to which firms involve core 

production processes in the IS system are examples of likely important but understudied points 

within this area (Walls & Paquin 2015). The findings by Jacobsen (2007) indicate social factors play a 

substantial role in the realization of IS synergies. Also Walls & Paquin (2015) argue that difficulties in 

IS practise often are related to social factors.  

According to Walls & Paquin (2015) two factors in IS collaborations are trust and openness. The 

purpose of this project is to evaluate the hypothesis that choice and implementation of governance 

structure affect trust and ultimately the success of IS collaborations. The overall goal is to take one 

step further towards an industrial symbiosis guideline. 

1.1  Aim and Objectives 
The aim of this project is to explore different strategies for governance mechanisms and identify the 
factors significant to enable new and innovative symbiotic relationships. 
 
The objectives are to: 

A. Identify what kind of agreements and partnerships are available for actors interested in 

developing industrial symbiosis networks and linkages 

B. Evaluate the working arrangements that have been used in various successful and 

unsuccessful symbiotic arrangements in Sweden to find the factors that affect trust and the 

success of IS collaborations 

1.2  Scope 
This study includes 24 cases of symbiotic arrangements. All of the cases are from Sweden and the 

focus is on material and energy exchanges. The outset for this report is the concept of industrial 

symbiosis but the cases included in this study are not limited to those who would qualify within that 

concept.  The focus of this study is to find significant factors for a successful symbiotic collaboration. 
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A collaboration is considered to be successful when it has started and goes on as planned. The report 

considers both factors significant for initiating and maintaining a symbiotic arrangement. No 

assessment of the actual impacts of the symbiotic arrangements is made in this report. 
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2  Methodology 
The principal methods for this study are literature review and semi-structured interviews. The 

literature review focused on industrial symbiosis, governance mechanisms and inter-organizational 

relationships. A macro comparative review was carried out in order to map sustainability aspects of 

industrial symbiosis and find symbiosis collaborations in Sweden. Google Scholar and KTHB Primo, 

the online access of articles and books provided by the library at KTH Royal Institute of Technology, 

were used to find literature.  

Semi-structured interviews were carried out during the time period September-October 2015. Before 

the interview phase started, one pilot interview was conducted. The interviewee was involved in the 

same kind of projects as the respondents interviewed for the real study and was asked the same kind 

of questions. However, the results from this interview were only used for interview development and 

not further analyzed in the report. The interviews were conducted via telephone in 16 cases and 

face-to-face in 2 cases. In addition, one interview was conducted by students at Linköping University. 

This interview was part of a more comprehensive interview conducted face-to-face by the students. 

The students were provided with background information of the study in advance as well as the 

interview guide. In return, the students shared their notes from the interview.  

An interview guide with six questions was formulated in advance (see appendix I). The questions 

were developed from the literature study. The framework offered by Vitasek & Manrodt (2012) for 

successful collaborative partnerships (see section 3.2) was used in order to determine possible 

significant factors for symbiotic arrangements. Question 2-5 in the interview guide (see appendix I) 

was developed from the rules provided in Vitasek & Manrodt (2012). Question 1, 6 and 7 are related 

to the hypothesis of this study (see section 1). 

In semi-structured interviews, all participants are asked the same questions and get approximately 

the same interview time (Gillham 2005). The interview time varied according to the number of 

collaborations the interviewee was involved in. In semi-structured interviews, questions are open, 

but the interviewer is allowed to ask supplementary questions if needed to ensure equivalent 

coverage in the different interviews (Gillham 2005). The interviewees were allowed to add 

information and discuss topics not explicitly addressed by the interview questions. The interviewees 

were chosen to represent a wide range of symbiosis collaborations in Sweden, and an effort was 

made to represent both successful and unsuccessful projects. The interviews were recorded with a 

sound recording device. In order to ensure that the participants could speak freely a non-disclosure 

agreement was distributed before the interview. 

The 19 interviews covered 24 cases of symbiotic arrangements. All cases were given a number and 

described in general terms, in order to give an overview of the cases in the report without revealing 

the names of the organizations or the interviewees involved. Further, the participating industries in 

the cases were classified according to the European classification of economic activities, NACE (see 

appendix II). In addition, the cases were classified according to governance structure and if the 

collaboration has started or not. Three of these cases were chosen to be described in more detail in a 

subsequent section. These cases were chosen to represent different kinds of collaborations. Different 

means in this context a variety of private actors, public actors, clusters, long- and short-term 

agreements and energy and material exchanges. 
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To present the results from this study, ten separate themes were developed. Each theme represents 

a topic identified in the interviews as possibly affecting trust and/or success of symbiosis 

collaborations. Six of the themes were based on the interview questions and since these mainly were 

based on the literature study, this was the case also for the themes. However, other factors possibly 

significant for symbiotic collaborations than those directly addressed by the questions were 

discovered when analyzing the respondents’ answers. The themes were explored one by one while 

analyzing the notes from each interview regarding the specific theme.   

 

  



5 
 

3  Background 
In section 3, the background of the study is introduced. First, the concept of industrial symbiosis is 

described. Definitions, impacts and success factors of industrial symbiosis are described in section 

3.1. Section 3.2 gives an overview and general description of available governance structures. 

3.1  Industrial symbiosis 
A commonly cited definition for Industrial symbiosis was proposed by Chertow in 2000: 

“Industrial symbiosis engages traditionally separate industries 

in a collective approach to competitive advantage involving 

physical exchange of materials, energy, water and/ or by-

products. The keys to industrial symbiosis are collaboration 

and the synergistic possibilities offered by geographic 

proximity”. (Chertow 2000, p.313) 

However, the necessity of geographic proximity has been questioned. Jensen et al. (2011) showed no 

correlation between distance resources had travelled and economic value or resource quantity in an 

analysis of synergies in the United Kingdom. Baas & Huisingh (2008) argue proximity has positive 

effects for learning and trust building processes. Lombardi & Laybourn (2012) argue proximity is 

neither necessary nor sufficient for industrial symbiosis. 

Jensen et al. (2011) defines industrial symbiosis as normally unrelated companies working closely 

together in order to increase resource efficiency.  Chertow (2007) suggest a minimum criterion for a 

collaboration to be defined as IS: at least three entities (none of which are primarily active in the 

recycling industry) involved in an exchange of at least two resources.  

Lombardi & Laybourn (2012, p.28) suggests another definition for industrial symbiosis: 

“IS engages diverse organizations in a network to foster eco-

innovation and long-term culture change. Creating and 

sharing knowledge through the network yields mutually 

profitable transactions for novel sourcing of required inputs 

and value-added destinations for non-product outputs, as 

well as improved business and technical processes” 

Some of the cases studied in this report would not be classified as industrial symbiosis according to 

the definitions stated above. For example the collaboration is between different parts of the same 

organization in two cases. However, the focus of this report is not to determine whether a case 

strictly could be defined as industrial symbiosis, but to find factors significant to enable innovative 

symbiotic business relationships. This report focuses on symbiotic relationships regarding material 

and energy exchanges. 

Symbiotic relationship/ arrangement is in this report defined as innovative collaboration between 

different organizations or different parts of the same organization leading to increased regional 

resource efficiency. In the literature, there are several terms related to symbiotic business 

relationships. See table 1 for an overview of existing terms. Symbiotic arrangement and symbiotic 

relationship are used interchangeably in this report. Cluster and eco-industrial park refer to 

collaboration between organizations located in the same area. 
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Table 1 Terms related to collaborations for resource efficiency 

Term Acronym 

Industrial symbiosis IS 

Industrial symbiosis network IS network 

Symbiotic arrangement  

Symbiotic relationship  

Eco-industrial park EIP 

Cluster  

 

3.1.1  Industrial symbiosis impact 
This study investigates factors affecting success of symbiotic collaborations. However, no evaluation 

of the impacts of the studied symbiosis cases is made in this report. This section is about 

sustainability assessments of industrial symbiosis. 

There are no agreed guidelines available for how to conduct a sustainability assessment of IS 

networks (Van Berkel 2010). Attempts to quantify the impacts from industrial symbiosis have varied 

in methodology (Martin 2013). While some studies include the whole network, others study only a 

few exchanges within the network (Martin 2013). Furthermore, the inclusion of upstream and 

downstream impacts differs, which means that some review only the production phase and the 

network is not studied from a life-cycle cradle-to-grave perspective (Martin 2013). A risk is therefore 

that emissions are transferred from the symbiosis area to other parts of the supply chain (Mattila et 

al. 2012). Another aspect is that the data from participating firms often is incomplete due to their 

commercial sensitivity (Van Berkel et al. 2009). 

Moreover, an assessment of the sustainability performance of a network requires a reference case. 

Often, a non-symbiosis stand-alone case is used as a reference (Van Berkel 2010). However, it is 

unlikely that no resource efficiency improvements would be done in the non-symbiosis case (Van 

Berkel 2010). Each organization would probably have made investments in water, energy and/or 

material saving  arrangements (Van Berkel et al. 2009). Consequently, the reference case is 

associated with high uncertainties (Martin 2013). 

In spite of the difficulties of assessing the impacts of industrial symbiosis networks, there are several 

studies in the area. Lombardi & Laybourn (2015) found that National Industrial Symbiosis Programme 

(NISP) had created social, economic and environmental benefits during the period 2005-2013. 

Jacobsen (2006) made an evaluation of environmental and economic impact based on data for the 

time period 1990-2002 and found both significant and minor environmental gains generated from 

the resource exchanges in the IS complex in  Kalundborg, Denmark. Additionally the exchanges 

studied in Kalundborg led to both direct and indirect economic benefits (Jacobsen 2006). A similar 

case to Kalundborg is the IS network in Guayama municipality in Puerto Rico (Chertow & Lombardi 

2005). Also here, the IS network resulted in environmental and economic gains (Chertow & Lombardi 

2005). Industrial symbiosis is also related to innovation: the support from the network for finding and 

implementing new environmental solutions is a benefit mentioned by business managers in the 

Landskrona Industrial Symbiosis Programme (Mirata & Emtairah 2005).  
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3.1.2  Success factors 
IS research has to a large extent focused on the inputs and outputs from the collaborations and not 

on IS collaboration in itself (Päivärinne et al. 2015). However, IS networks do not always emerge, 

even if the right physical conditions exist (Chertow 2007). Aside from technical factors, economic, 

social and organizational factors affect symbiotic arrangements. This section goes through success 

factors for symbiotic arrangements found in the literature.  

From an organizational point of view, a well-designed business agreement is one important success 

factor for IS networks (Päivärinne et al. 2015). Further, it is important that the collaboration is not 

top-down and that it builds on trust and understanding (Päivärinne et al. 2015). Avfall Sverige (2014) 

states long-term planning and funding as an important precondition for success in public cluster 

initiatives. Walls & Paquin (2015) states shared vision facilitates the establishment of a common 

identity and culture among actors in a symbiotic collaboration.  Also Päivärinne et al. (2015) and 

Avfall Sverige (2014) state shared vision as an important precondition for successful collaborations. 

Additionally honesty and joint problem solving are important factors in the development of  

symbiotic collaborations.(Päivärinne et al. 2015) 

Trust is a significant factor when developing symbiotic relationships (Avfall Sverige 2014; Baas & 

Huisingh 2008; Sakr et al. 2011; Päivärinne et al. 2015; Walls & Paquin 2015). According to Walls & 

Paquin (2015) existing trust among actors allows a deeper and more complex exchange network. 

Further, trust between firms reduces opportunistic behaviour and shortens the contracting phase of 

the collaborations (Walls & Paquin 2015). However, if trust does not exist from the beginning, the 

question regarding how to build trust remains. Intermediaries playing a coordinating role may create 

trust among actors  in an IS network (Walls & Paquin 2015). Intermediaries may enable transactions 

between actors lacking access to, and/ or trust in, one another (Paquin & Howard-Grenville 2009). 

The existence of a shared vision and a history of successful cooperation may also play an important 

role in the development of trust (Doménech & Davies 2011). 

Another key factor to success is the champion (Avfall Sverige 2014; Hewes & Lyons 2008; Sakr et al. 

2011; Walls & Paquin 2015). The champion is an enthusiastic individual pushing for development 

within the IS network (Walls & Paquin 2015). Champions can bring people together and make actors 

motivated in developing the IS project (Hewes & Lyons 2008). However, it might be difficult to find a 

way to satisfy the need for a champion if  there is not one from the beginning (Avfall Sverige 2014). A 

champion is specifically important in the initial phase when organizations are learning about IS (Walls 

& Paquin 2015). 

Walls & Paquin (2015) identify diversity of actors as a key to success in IS networks. A diversity of 

actors ensures there are different types of resource inputs and outputs, technologies and processes 

(Walls & Paquin 2015). Further, different organizations take different roles in an IS network. Firstly, 

there are anchor firms such as larger industries (Chertow 2000) providing surrounding firms with by-

products and wastes. Secondly, there are recycling businesses – scavengers – closing the loop and 

ensuring resources are used efficiently (Walls & Paquin 2015).  

According to Sakr et al. (2011) existing social networks are a success factor for symbiotic 

arrangements. Personal relationships are important in the development of IS networks (Doménech & 

Davies 2011; Hewes & Lyons 2008). Social bonds facilitate information flows and share of knowledge 

between actors (Baas & Huisingh 2008). According to Päivärinne et al. (2015) fine-grained 

information transfer is essential in the development of symbiotic collaborations. Boons & Janssen 

(2004) identified the fact that managers were from the local community and frequently met at the 

local pub as a possible success factor for the eco- industrial park Kalundborg in Denmark.  
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Also economic factors impacts symbiotic arrangements. According to Tudor et al. (2007) the driving 

factor for most eco-industrial parks has been financial gain. Sakr et al. (2011) also states gain of 

added economic value as a success factor. 

3.2  Governance structures 
This report studies the relationship between success of symbiotic arrangements and choice and 

implementation of governance structure. This section introduces the theory behind governance 

structures. It also gives an overview and general description of available governance structures.  

In transaction cost economics (TCE), the firm and the market are described as two different modes of 

governance (Williamson 1996, p.7). The transaction is the basic unit of analysis and governance the 

means to accomplish order in a relation in which the opportunities to realize mutual gains are 

threatened by potential conflict (Williamson 1996, p.12). Central in transaction cost economics is 

vertical integration.  Vertical integration is the extent to which a firm integrates its transactions in the 

own organization. The choice of vertical integration is considered to highly influence monitoring and 

administration costs (Leiblein 2003). Generally, TCE theory assumes simple market contracts to be 

more efficient than hierarchical organization (Leiblein 2003). However market contracts are 

incomplete and may thus in some situations be more costly than hierarchical organization (Leiblein 

2003). Hierarchy becomes more cost-effective when asset specificity increases (Williamson 1996). It 

is predicted that efficiency is achieved when simple exchanges are matched with simple modes of 

governance, and complex exchanges with more complex organizational forms (Leiblein 2003). 

Ring & van de Ven (1992) explore two other forms of governance structures than market and 

hierarchy: recurrent and relational contracting. Recurrent contracts are short-term and involve 

repeated transactions of assets of moderate specificity. Recurrent contracts may lead to relational 

contracts, which imply long-term and highly specific investments. (Ring & van de Ven 1992) 

Ring & van de Ven (1992) suggest choice of governance structure depends on two variables: risk and 

reliance on trust. Low risk combined with low reliance on trust leads to discrete market transactions, 

while high risk and low reliance on trust leads to hierarchy. An alternative to hierarchy within the 

own company is joint venture, where the parties create a new hierarchy, a unified governance 

structure. High reliance on trust leads to recurrent contract (low risk) or relational contract (high 

risk). (Ring & van de Ven 1992) 

According to Cousins (2002) a relationship should be thought of as a process rather than an entity, a 

process chosen to  deliver a desired outcome. Further, Cousins (2002) argues dependency and 

certainty influence the relationship process. According to Cousins (2002) there are two distinct 

modes of collaboration: tactical collaboration and strategic collaboration. Tactical collaboration 

means combining certainty with independency and work with many different suppliers (Cousins 

2002). Strategic collaboration refers to close, long-term collaborations focused on joint business 

ventures and joint technology developments (Cousins 2002). In this latter case, certainty is combined 

with dependency. The focus is to maintain this mutual dependency, usually by maintaining a 

technological dependency (Cousins 2002).  

Doménech & Davies (2009) add network governance to the forms of interfirm organization available. 

Network governance is characterised by a group of firms creating products or services based on 

contracts that are socially (not legally) binding to coordinate or safeguard exchanges (Jones et al. 

1997). Uncertainty from rapidly evolving regulatory frameworks and a need for coordination drives 

companies to search for forms of governance where they can cooperate in the environmental area 

but keep their independency in most other areas (Doménech & Davies 2009). According to 
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Doménech & Davies (2009) network governance is then a suitable option and a way to cope with 

environmental challenges in a cost-effective way. 

Table 2 gives a short description of governance structures. There is no absolute point when one 

structure turns into another but the table gives an idea of how the governance structures are related 

to one another. 

Table 2 Description of governance structures 

Type Description 

Hierarchy May be the result of acquisition or merger (Todeva & Knoke 
2005). Transactions are vertically integrated in the own 
organization (Williamson 1996).  
 

Acquisition One organization acquires another’s complete hierarchy 
(Ring & van de Ven 1992). 
 

Merger 
 

Two organizations are combined into one entity in which 
only one organization continues to exist while the other 
goes out of existence (Gaughan 2010). 
 

Joint venture One firm created and owned by two or more organizations 
to serve a specific purpose (Todeva & Knoke 2005). 
 

Strategic alliance 
 

Two or more organizations voluntarily participating (Gulati 
1998) in a cooperative project aimed at co-development, co-
production and co-marketing that results in shared risk and 
profit (Gulati et al. 2008). 
 

Vested outsourcing  Methodology to develop successful outsourcing 
relationships where both parts are committed to each 
other’s success (Vitasek & Manrodt 2012). 
 

Relational contracting 
 

Long-term relationship, bilateral governance, legally equal 
parties (Ring & van de Ven 1992) 
 

Recurrent contracting  
 

Recurring transactions between legally equal parties (Ring & 
van de Ven 1992). Short to moderate term transactions 
(Ring & van de Ven 1992) 
 

Discrete market transactions Direct transactions governed by the price mechanism 
(Todeva & Knoke 2005). 
 

Public- Private Partnership (PPP) Includes different forms of collaboration between a private 
party and a public sector authority 
(Upphandlingsmyndigheten 2014). The risks are divided 
beforehand and the private party may be responsible for 
construction, operation and maintenance 
(Upphandlingsmyndigheten 2014). 
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Vested outsourcing 
One of the most interesting governance structures described in table 2 is vested outsourcing. Vitasek 

& Manrodt (2012) have developed this methodology to implement a successful collaborative 

outsourcing partnership. There are five principles of vested outsourcing. The first principle is to focus 

on outcomes instead of transactions (Vitasek & Manrodt 2012). According to Vitasek & Manrodt 

(2012) a transaction based view works when transactions are simple. In reality, however, mutual 

dependency, complexity and variability disturb that model. Vitasek & Manrodt (2012) suggest that 

the parties map potential outcomes together and work on a shared vision that will guide them 

through the relationship. Quantifiable outcomes may be reliability or customer satisfaction (Vitasek 

et al. 2010). The second rule is about letting the outsource provider solve problems without the 

buyer micromanaging (Vitasek et al. 2010). 

The third principle emphasizes the importance of clearly defined and measurable outcomes, to 

ensure both parties understand when they have achieved their goals (Vitasek & Manrodt 2012). If it 

is defined how relationship success is to be measured, the service provider may suggest a solution 

that will deliver at a pre-determined price, and thus the risk is moved from the outsourcing company 

to the service provider (Vitasek et al. 2010). The fourth rule is about the benefits of a fair, jointly 

negotiated, pricing structure (Vitasek & Manrodt 2012). The fifth and last principle is perhaps the 

most important: governance with insight (not merely oversight), collaboration and flexibility makes 

the other rules work together. 
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4  Cases 
In section 4 the cases of symbiotic arrangements studied in this report are described. The section is 

based entirely on the respondents’ own narratives of the cases and the details in the collaborations. 

Section 4.1 provides a general description of all the studied cases. In section 4.2 three of these cases 

are described in detail. 

4.1  Description of cases 
In this report, 24 cases of collaborations are studied. All cases have been given a number from 1 to 

24 in order to categorize the results without revealing the name of the organizations involved. There 

is a description of all the cases in table AI in appendix II. The table in appendix II contains a short 

description of each case as well as the kind of governance structure used in the specific case. It also 

describes if the case has started, is in the planning phase or if it is not started. NACE codes 

(Nomenclature of Economic Activities) are used in order to classify the kind of industries involved in 

the different collaborations. A table of NACE codes and their meanings is provided below the case 

table in appendix II. 

Besides kind of industry, the table shows the characteristics of the exchange; for example if there is a 

cluster or if there is one company supplying another with a specific resource. The public actors are 

also specified. The classification of the cases is based on information from the respondents. In some 

cases the respondents classified the collaboration and in some cases it was deduced after the 

respondents’ description of the case.  Some of the governance structures are similar and thus the 

classification is to give an idea of the character of the collaboration rather than an absolute truth. 

4.2  Detailed description of selected cases 
In the following section, three of the cases from section 4.1 will be presented more thoroughly. The 

cases were chosen to represent different kinds of collaborations. Different means in this context a 

variety of private actors, public actors, clusters, long- and short-term agreements and energy and 

material exchanges. The first case (case 13) is a cluster consisting of five privately owned industries 

with collaborating on a managerial level and with several material- and energy exchanges between 

the industries. In the second case (case 15) a local authority collaborates with a public energy 

company and local farmers. The third case (case 19) is a research and development project with 

three participating companies one of which is financing and coordinating the project. 

4.2.1  Case 13 
Case 13 is a cluster consisting of five chemical industries located in the same industrial area in 

Sweden. The following section is based on interviews with representatives from two of these 

companies. The five companies have collaborated on a managerial level for the past 20 years. That 

means that the companies have meetings four times a year on this level. There are no contracts that 

govern the collaboration here. This is a forum where ideas for new projects can emerge. One project 

that is currently ongoing is a project aiming to create a more sustainable chemical industry. The 

project focuses more on politics and authorities than technology. There are several subprojects 

where those who are interested participate. There are no contracts governing this collaboration. The 

aim of another project was to find new energy exchanges between the companies.  In order to do so 

the companies ordered an energy analysis of the total site. 

There is a large amount of material and energy exchanges between the individual industries. These 

are governed by supply agreements. The companies also collaborate around shared services in the 

industrial area such as water treatment, emergency service and the port. 
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The collaboration on managerial level is described as a context where it is possible to openly discuss 

matters because there is a trust between the companies. It is the responsibility of those involved to 

not transfer more information about the own company than is allowed. All new projects start loosely 

with discussions instead of contracts. Those who are interested contribute with resources but these 

resources are not set to a value from the beginning. Contracts are not introduced until the project 

approaches commercialization. 

Many chemical industries are located in clusters or complexes from the same company since 

materials are processed in many steps. This is the reason why the industries were located in the 

same area from the beginning. Since then, the collaboration has been expanded. The material and 

energy exchanges between the companies are governed by supply agreements and companies in the 

area do not get more favorable terms than companies located elsewhere. According to one 

respondent, his company always gives the company in the same area a chance to get the contract, 

but not a better price than other companies. In some cases, when an industry in the area has had a 

need for a new specific chemical that is not produced in the area, a dialogue with an industry that 

might start producing it has led to a new customer-supplier relationship.  

According to one of the respondents, a cluster collaboration similar to this one would not have 

started today. It started in a more open society in this small municipality in Sweden 25-30 years ago 

and has remained until present. Currently all participating companies are foreign-owned and the 

Swedish managers cannot take decisions to the same extent as before. The foreign concerns do not 

have a tradition of this type of collaboration. Employees in Sweden have self-interest in investments 

in Sweden, but internationally the company might want to invest in another country instead. Another 

factor affecting the collaboration is competition law and the companies’ stricter internal rules on 

such matters. The companies must think ahead so the collaboration does not lead to a situation 

where the market is rigged in some way. Each meeting must have a clear agenda and be well 

documented. According to one of the respondents, this complicates the collaborations since it does 

not allow meeting and spontaneously discussing anything, but it does not hinder collaborations.  

According to one of the respondents, successful collaborations depend to a great extent on 

individuals: Positive, open individuals that see possibilities and want to collaborate.  It requires also 

boldness, especially in large companies where individuals often have limited scope for action. It is a 

question of letting individuals at a local industry take decisions and develop collaborations without 

being afraid of change. 

To summarize, the analysis of case 13 provides some interesting insights. Firstly, these companies 

have chosen to separate the collaboration on a strategic level from the daily material and energy 

exchanges. The absence of contracts on the strategic level allows for new projects to emerge. 

Secondly, changes within the companies and in the society have changed the conditions for the 

collaboration. It was less complicated to collaborate 20 years ago and a similar collaboration would 

probably not start today. 

4.2.2  Case 15 
Case 15 is a collaboration between the municipality, local farmers and the publicly owned energy 

company. Sewage sludge from the wastewater plant and private septic tanks is dispersed on energy 

forest plantations (Salix). The harvested Salix is then used as fuel in a CHP plant providing the city 

with heat and electricity. The discussions started in 1997 and the parties signed a 15 year agreement 

in 1999. This agreement was renewed for two years more in 2015.  This section is based on 

interviews with two representatives from the municipality.  
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An employee at the energy company came up with the idea and the municipality made the necessary 

investments. Behind the project was a shared vision of eco cycle thinking and economic and 

environmental benefits for all parties. The farmer also had a vision of connecting the city and the 

countryside. According to one respondent it was natural to regard the project as long-term since it 

was about turning agricultural land into energy forest plantations.  

The parties had meetings 2-3 times a week before signing the contract, and then 2 meetings a year. 

These meetings twice a year focused on operation and not on questions related to long-term 

strategy or collaboration. The farmers and representatives from the municipality participated in the 

meetings focused on operation held twice a year during the 15 year contract period. However, the 

energy company did not participate. 

The local authority formulated the agreements in dialogue with the other organisations. When the 

agreements were about to be renewed, it was discovered that one contract was missing. The verbal 

contract had been sufficient for 15 years, but there was no formal written contract with the energy 

company. However, the other contracts were written in a way that presumed the existence of this, 

the third contract. According to one respondent, the people involved at this time were doers full of 

inspiration rather than administrators. 

Since there were no strategic meetings during time span of the contract, 15 years had passed and 

conditions had changed. One respondent described the collaboration as less innovative and less 

worth economically nowadays. The municipality made an economic analysis and found that the 

collaboration was not sustainable anymore. However the collaboration had been a success regarding 

reputation and was still popular among politicians and the contract was renewed for two years more.  

During the 15 year contract time, the market changed and made the collaboration unprofitable for 

the municipality and the energy company. This caused a conflict between the farmers and the other 

parties: the farmers requested the same terms as before, and the others considered this as 

unprofitable. This situation led to a crisis of confidence. The farmers had heard rumours that the 

energy company did not want to collaborate anymore. The municipality arranged individual meetings 

with each farmer and meetings with all parties present in order to overcome the crisis. One 

respondent describes that the situation resolved when all parties had meetings together, when the 

farmers saw that the energy company was present. Then they relaxed and the trust started to come 

back. The farmers doubted that the other parties wanted to be in the collaboration. However, that 

was not the case. As the respondent from the municipality concluded, all parties agree to continue to 

collaborate. Although, it is necessary find the structures for a continued collaboration. 

From the beginning, the parties focused on marketing the project and keeping media and politicians 

informed of the project. According to one respondent the municipality got much positive attention. 

The municipality got regional, national and international attention and even won prizes for this 

collaboration. The respondent speculates in what consequences this might have had: “When 

something wins prizes and is considered very positive by politicians, then you do not want to be the 

one saying there is a downside”. The respondent describes how the project almost turned into a 

sacred cow. 

To summarize, the analysis of case 15 provides some interesting insights. Firstly, a lack of contract 

surveillance may lead to a situation where the project is unprofitable and the parties have difficulties 

in understanding each other. Secondly, positive attention may create an atmosphere where nobody 

questions the success of the project and hinder development. Thirdly, communication and meetings 

with all participating parties may mitigate the spread of rumors and solve a crisis of confidence. 
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4.2.3  Case 19 
A research and development project which aims to use a by-product from a manufacturing industry 

(C1) in another company's (C2) process. The project is financed and coordinated by a third company 

(C3) focused on research and development. C3 came up with the idea. The project started a few 

years ago, and is now about to be tested in reality. C3 finances the project until next year, and then 

the idea is that the project continues without C3 directly involved. Before the agreement was signed, 

a number of meetings were organized where everyone could declare their interests and express their 

view on the collaboration and the future. 

According to the respondent from C3, the collaboration is not formalized to a great extent. There is 

an agreement that regulates intellectual property rights and to some extent the project process. 

According to the respondent from C3, the agreement could probably be used more. It would 

probably be possible to decide things through the agreement. However, this is not an alternative 

since keeping a good relation to the other companies is essential for the collaboration. According to 

the C3 respondent, C2 has control over the situation. C3 has to accept almost anything C2 suggest in 

order to maintain a good relation. The respondent from C3 describes that this power relation is 

affected by the fact that the other companies are not dependent on C3 in their daily business. 

There was a shared technical vision from the beginning: That this would work and become a product 

for the future. However, the views on how to reach that goal differed. This focus on the final goal 

instead of the practical work to reach that goal is stated as an aspect currently causing problems by 

the C3 respondent. Some parties are disappointed that they are not allowed to be as much involved 

as they expected.  Another conflict risk is that there is no agreement that regulates which consultants 

C2 hires while testing the new technology. C2 can decide on which parties get information about and 

insight in the process, and this might deplete trust from C1. The respondent from C3 describes his 

role as to make the collaboration work despite the fact that the other companies are depleting each 

other’s trust. In order to build trust, the C3 respondent continuously has telephone meetings 

individually with each representative from the companies. The C3 respondent focuses on 

understanding everyone’s needs and the reason why they are involved in the collaboration. 

Consequently, he may help them satisfy their needs or confront them with the fact that it is not 

possible. C3 also organizes meetings with all parties to discuss challenges and difficulties in the 

project. 

The C3 respondent expresses trust in the others in the collaboration, but describes that there has 

been times where others have not been open. Therefore, the respondent trusts the others but not 

that everything is going to be as planned. When others have not been open, the C3 respondent has 

tried to understand the reason behind. The C3 respondent states that the reason behind what the 

companies are doing often is possible to understand due to the fact that the companies are profit-

making. However, the respondent pointed out that understanding the reason is not the same thing 

as agreeing with it. 

To summarize, the analysis of case 19 provides some interesting insights. Firstly, signing an 

agreement is not a guarantee that this will be the main governing factor. Uneven power and 

dependency relations may lead to a situation where it is possible for one party to override the 

agreement. Secondly, understanding each party’s needs and striving for openness is important for 

building trust.   
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5  Themes 
In this section, important factors affecting collaborations are described. The section is based on 

interviews with respondents from case 1-24, see table AI in appendix II for an overview and 

description of all the cases. The section is divided in ten themes. The themes explore factors possibly 

affecting trust and success of collaborations. Six of the themes are based on the interview questions 

(which in turn are based on the literature study) and four emerged when the respondents’ answers 

were analyzed. These four themes (previous collaboration, local conditions, initiating a collaboration 

and conflicts) were discovered to be recurring topics affecting the respondents’ collaborations, 

although not explicitly addressed by the questions. The ten themes presented in this section are: 

Governance structure, shared vision, previous collaboration, local conditions, initiating a 

collaboration, activities to build trust, conflicts, transaction-based or goal-oriented approach, 

indicators and distribution of costs and benefits. 

5.1  Governance structure 
Governance structures are introduced in section 3.2 Table 2 in section 3.2 provides an overview of 

available governance structures. This section is about the governance structures in the studied cases. 

An overview of these is provided in table AI in appendix II.  

Two of the studied collaborations have the hierarchy governance structure, which means 

collaborations within the own organization. Four of the studied collaborations are in the form of joint 

ventures. Two of these never reached beyond the negotiation phase and the other two started and 

are ongoing collaborations. Six of the cases are strategic alliances and two use relational/recurrent 

contracting.  In nine of the cases the collaboration is governed through agreements. The nature of 

these agreements may differ and approach relational contracting as well as a simple supply 

arrangement between independent organizations. In one of the cases the parties have not yet 

agreed and thus there is currently no governance structure. See table 3 for an overview of the 

number of cases for each governance structure. 

Table 3 Number of cases for each governance structure 

Governance structure Number 

Hierarchy 2 
Joint venture 4 
Relational/recurrent contracting 2 
Strategic alliance 6 
Agreement 9 
Not specified 1 

 

The chosen governance structure indicates how closely connected the collaborating organizations 

are to each other. In most of the studied cases, the collaboration is governed through agreements, 

relational/recurrent contracting or strategic alliances. Only six of the cases chose a unified 

governance structure, two within the same organization and four joint ventures. However, as shown 

in case 13, (see section 4.2.1), the companies might be closely related even with agreements 

governing only the physical flows. Choice of governance structure also gives an indication of the 

collaboration’s planned life span. Agreements might run for a few months while starting a joint 

venture probably is more of a long-term project.  Most of the agreements studied in this report run 

for 10 or 15 years. For case 3, contracts with too short life spans made collaboration impossible. The 

contracts are 3-7 years since the business is under public procurement, and that time period is too 

short to make the necessary investments for the specific project. 
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Aside from governance structure it is possible to classify the collaboration in a few different types in 

relation to the number of actors involved and how the collaboration is organized. The first type is the 

cases where only two companies are involved. The second type is when a number of actors are 

involved and one or two of them act as a hub and leads the process. The third type is the cases when 

more than two organizations collaborate but none of them acts as a hub. The fourth type is the 

hierarchy where the collaboration is between different parts of the same organization.  

5.2  Shared vision 
Ten respondents stated that there was a shared vision in the beginning of their collaboration. One of 

them described that a vision is written into the agreement. According to this respondent the interest 

for a shared vision had differed considerably from case to case. The respondent stated that the other 

parties did not have a vision themselves and thus the respondent formulated the vision in each case.   

Only two respondents declared that a shared vision was lacking. One of the projects lacking a shared 

vision is coordinated by the municipality but according to the respondent, they have now decided to 

develop one. This shared vision will be connected to green circular economy, industrial symbiosis and 

environmental aspects. The municipality will lead the process together with another company but 

plan to engage more companies for workshops and discussions about the future and their 

perspective on a shared vision. Of the ones with a shared vision from the beginning, some described 

how the vision has developed during the process.  

In six cases, the respondents stated environmental aspects as part of the vision. In other cases, the 

vision was of a more practical character, for example to introduce a specific technology in a specific 

sector. In almost all cases, the vision comprised an economic dimension.  In a few cases, the 

respondents knew there had been a vision but not what the vision was about. 

5.3  Previous collaboration 
Several respondents emphasize the influence of previous collaboration on trust in the current 

collaboration. One respondent involved in two collaborations describes how there was trust between 

the parties at once in one of the collaborations. The parties operated on the same market and were 

familiar with each other. In the other case, the parties were new to each other, and both had a more 

restrictive attitude. The first collaboration was successful and the other was never realized. Another 

respondent described how collaboration in another city in the 1980s between the same two 

companies now starting a joint venture together increased the trust between the companies. Thus, 

this trust was not based on people knowing each other but on the companies having a common 

history.  One respondent from another project states that the 30 year business relationship between 

the two companies involved in the collaboration was a crucial factor for success. Without previous 

relationship, it would have taken longer time to reach an agreement. 

In two cases, the parties first collaborated on a minor project and made the decision to continue with 

a more comprehensive project when the first was successful. One respondent from a small company 

collaborating with several established companies described the first minor project as a way to gain 

trust from the others. 

5.4  Local conditions 
The 25 collaborations studied in this report are located all over Sweden. Some are located in cities 

and others in small municipalities. According to one consultant specialized in helping municipalities 

to develop industrial symbiosis he has focused on small municipalities where there is trust already 

from the beginning. Hence, they do not need to build trust and can focus on using the already 
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existing trust. Another actor from the same collaboration expresses how natural trust is when 

everybody knows each other. 

Another example is the collaboration between different facilities in the same area. In this case, 

people meet daily since they eat lunch in the same place. Additionally, one respondent describes 

how there is a general reluctance in the forest industry to let anyone else establish a business in the 

own factory area. Therefore, it is much easier to collaborate within the same organization. 

One respondent from a company in a small factory town states it would be impossible to govern 

trust from the outside in a town of similar size. It is necessary to build on the existing networks. The 

respondent gives the church, the football pitch and the grocery store as examples of where people 

meet. 

5.5  Initiating a collaboration 
The respondents describe different ways in which the collaborations have started. In addition to the 

project meetings, one of the respondents had had strategic meetings with representatives from each 

organization, to discuss the long term relationship. This collaboration was described as successful by 

the respondent, in contrast to another collaboration that never reached beyond negotiation phase. 

In the unrealized collaboration, there were discussions about profit sharing but no strategic 

discussions about the business relationship. 

One respondent from case 13 stated that they do not have agreements before a project starts. 

Further, this respondent stated that their current collaboration would probably not exist if they had 

started with signing an agreement. The respondent argued that agreements limit since it is 

impossible to predict future possibilities from the beginning. The respondent concluded that it is 

hard to be inside a concept such as an agreement when you are visionary. In contrast, a respondent 

from another case described that an agreement was signed immediately in this case. Nonetheless, 

the respondent stated that there were a number of meetings for everyone to express interests in this 

project and views on the collaboration and the future before the agreements were signed. 

In one case, the 2.5 years symbiosis project was externally financed and thus all participating 

companies accepted the project description before the project started. All respondents were not 

directly involved in the design of the agreement process. One respondent participating in a project 

governed by a producers’ organization described that this organization had a model for how to build 

collaborations. According to the respondent, the companies willing to participate declare their 

interest and when a project is defined, a project agreement is made. 

In some cases, the agreement has been preceded by a letter of intent. One respondent engaged in 

three collaborations described that a letter of intent had been written in all three cases after the 

parties had agreed upon the principles for the collaboration. According to this respondent, the 

discussions with one of the partners started 20 years before the first energy exchange occurred. In 

another case, the process was shorter. During the first six months, the parties met once a month. 

After this period, the parties wrote a letter of intent. Then there was half a year to review technical 

and practical facts. Then the parties met once a week during a year. Another respondent described 

an even shorter process. According to this respondent it took two months from the first lunch to 

letter of intent. In total the process from first lunch to completed agreement took eight months. 

One respondent described the time before an agreement was made. There were meetings during a 

couple of years. According to the respondent the intentions of these meeting were to discuss the 

facts. However, the respondent believes an even more important aspect of these meetings is to get 
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to know each other. Everyone learns to see the other side’s opinions and to understand how the 

other parties think.  Having understood this, it is easier to offer the other parties what they want. 

5.6  Activities to build trust 
According to one respondent, creating a joint project organization is a way to minimize risks. To 

develop a project together with participants from both companies is a way to build trust. To keep the 

whole organization informed is also important. In spite of that there was no clear communication 

plan. Instead, more parts of the organization got involved when technical measurements were to be 

made in order to have all facts for the contract process.  

One respondent from a cluster described that the trust between the companies comes from 

meetings on a managerial level. According to this respondent there is no reason to meet at other 

levels in the organizations if it is not for commercial reasons. However, working on specific projects 

implies involvement of other levels of the organization. This might in turn increase the project’s 

credibility within the organization. 

In four cases, one or two actors act as a hub and lead the process. Often in these cases, the initiatives 

do not come from the organizations practically involved in the exchange but from a third part. In two 

cases the hub is a private actor, in one a local authority and in one case there are two hubs, a private 

company and a local authority. All of the respondents from these cases have had some sort of 

activity to build trust among actors. Lectures, network meetings and lunch workshops as well as 

informal dinners were arranged in one case. In another case the local authority has arranged 

network meetings twice a year and will henceforth arrange breakfast meetings followed by a study 

visit at one of the companies. According to the respondent, they work actively to include everyone in 

the project, and different personalities demand different meeting structures. In a third case, there is 

a meeting three times a year for all the technical managers. In a fourth case, the hub arranges 

meetings and encourages the parties to discuss challenges and difficulties. The hub also has separate 

meetings with the parties to help them understand each other. 

Additionally, the hubs have strategies for gaining trust from the other actors. One respondent 

describes their strategy as to be up to date in each company’s situation, keeping contact and inform 

of new possibilities when they appear. Another respondent says they always try to keep promises 

and to be open with their own limitations. A third respondent tells they have had meetings at each 

company to discuss their business and collect opinions for formulating a joint vision. 

One respondent states there is no reason to not trust his company’s partners since they are well 

established companies. Moreover, these companies are not competitors to the respondent’s firm. 

Some respondents trust that the partner will fulfil its commitments in the current situation, but not 

necessarily develop the project or continue the project if the conditions would change. One 

respondent described that he had no reason to believe the other party would not respect the 

agreement since it is profitable for them. However he did not trust the other party would develop 

the project, since that would be costly for them.  The same respondent had a somewhat different 

view on another project he was involved in and stated the collaboration with the wastewater plant 

had a better basis to develop. The reason is that the people working there view their workplace as an 

environmental organization, and put higher value in environmental gains. Further, the agreement is 

formulated in a way that the wastewater plant gains more money if they produce more biogas. 
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5.7  Conflicts 
One theme that emerged from the interviews was that of conflicts and factors depleting trust. One 

respondent described a situation when he was asked to mediate in a negotiation that did not move 

forward. The respondent believed the reason was that no one opened up for each other. The 

respondent entered and told the parties to open up for each other. When the parties showed the 

costs for each other, they saw they had a common interest in asking the local authority for support. 

And then, the problem was solved. Another respondent described a situation where the reason given 

for the fact that the collaboration never started differed from the real reason. According to this 

respondent one individual representing a party was never really interested in starting a 

collaboration. Rather, this person was already determined to choose another alternative when 

entering the negotiations. Afterwards, the reason given was that the project was not profitable 

enough. Thus, the project did not start because of issues related to trust, but the official reason was 

economical.  

A company’s multiple roles may affect trust. One respondent described the local situation concerning 

the relation between the energy company and the other companies. The energy company wants to 

work for sustainable development, but they want to gain money too. The first day the energy 

company comes to negotiate about the district heating price.  The next day all parties are supposed 

to sit around the same table and discuss solutions regarding use of resources and how the energy 

company could deliver more heat. 

In section 4.2.2 (Case 15), there is a description of how the conditions changed during the 15 years of 

a long term contract and how a conflict arose when the contract was supposed to be renewed and it 

was revealed that the parties had different views on the collaboration. The trust crisis was 

aggravated by rumors.  The situation was resolved when all parties had meetings together.  

In case 19 the existence of an agreement does not mean that it is the agreement that mainly governs 

the project. According to the respondent from the company coordinating the process, it would be 

possible to make decisions through the agreement, but this is not done in order to keep a good 

relationship to the other parties. One company is in control of the situation and this power relation is 

partly caused by the fact that this company is not dependent on the coordinating company in their 

daily business. 

5.8  Transaction-based or goal-oriented approach 
To focus on the what and not the how is one of the rules in Vitasek & Manrodt (2012). “The what” 

and “the how” refer to if the focus in the collaboration is on the long term goal (the what) or on the 

daily transactions to get there (the how). Five respondents stated the focus mainly had been on the 

what, one stated that the focus had been on the how and eight stated the focus had been on both 

how and what. Of those eight which focus had been on both how and what, four described that the 

focus was on what was going to be achieved in the beginning, and that they now had come to a stage 

where they also could focus on the how. 

One respondent believed the focus on both how and what and also when was a key to success. In the 

same time, one of the respondents which focus had been on the what believed this to be a possible 

reason of failure. This respondent stated that the focus in this project was on what should be done 

rather than how and believed this could be the reason why the project was not successful in the end. 

The other respondents which focus had been on the what emphasized the long term goal, the result. 

One respondent described that their focus had been the result. According to this respondent their 

focus is on the long term goal despite environmental permits and other barriers along the way. 
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Another respondent described problems with focusing too much on the what. In this respondent’s 

project, there had mainly been focus on the what. Therefore there are now problems when some 

parties are disappointed the project did not turn out the way they had imagined. Some parties got 

disappointed that they did not get to offer their services. All had imagined the how but this specific 

how differed between the parties. 

5.9  Indicators 
Vitasek & Manrodt (2012) emphasize the importance of clearly defined and measurable indicators so 

that the parties know when they have succeeded. Of the cases using any kinds of indicators, it is 

possible to distinguish between three different ways in which these are used. In order to present the 

results in this section, the cases are divided in three groups according to these different ways to use 

indicators. The groups contain approximately the same number of cases: the first group four cases 

and the second and third group five cases each. 

 The four cases in the first group use indicators within the own organization. Thus, the companies 

measure outcomes of the collaboration but not in direct dialogue with the other parties. The 

indicators used in these cases are mostly of economical character such as how the economic results 

are affected by the collaboration and measurements of production and supply. In one case, the 

amount of nitrogen and phosphorus reduced as a consequence of the collaboration was measured. 

The legal requirements concerning pollution were one of the main reasons why the collaboration 

started. Hence this was a key indicator for the particular project. 

The five cases in the second group also focused on indicators related to supply, economy and 

environment as well as technical indicators. However, in this group the indicators were to a larger 

extent formulated and evaluated together with the other parties in the collaboration.  

The third group consists of five cases. There are indicators related to the current flows of materials, 

energy and money in this group too, but mostly the indicators here are related to the collaboration in 

itself. In the first case of the third group, the companies have common follow-ups. In these meetings 

the companies discuss economic results, predictions for the future and evaluate what is working and 

what is not working. In another case in the third group, no numeral indicators are used. One of the 

soft indicators used is the industry’s reputation among politicians. 

In the third case of the third group, the indicators were formulated before the project started to be 

evaluated at a midterm evaluation and a final evaluation of the externally financed project. There is a 

range of different indicators, including the following: to reach 300 stakeholders with information 

about the project results, to create 4 new networks in new areas, to reach 40 companies with 

information about the project and  to create a certain number of symbiotic linkages. It is the local 

authority acting as a hub in the collaboration which compiles the evaluation with input from all the 

other parties. 

In the fourth case of the third group two organizations act as hubs. The hubs are a local authority and 

a private company. The local authority has introduced indicators such as number of new companies, 

new jobs, new partnerships and new test arenas for industrial symbiosis. There are also 

environmental indicators but these are not numeral. In addition the municipality plans to use an 

academic framework to measure the maturity of an industrial symbiosis network. The aim is to 

interview different actors in order to measure soft parameters and ensure that the collaboration 

develops. The private hub has added an indicator about the number of ideas from the area that may 

be commercialized elsewhere. All cases in the third group are clusters and/or stating a focus on 

industrial symbiosis. 
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5.10  Distribution of costs and benefits 
This section is about the distribution of the result. The section mainly focuses on economical result. 

According to five of the respondents, the distribution of costs and benefits is regulated in the 

contract. Due to confidentiality issues, these respondents could not give a more thorough description 

of the details in the contract. One of the respondents added that the contract was a result of 

comprehensive negotiations between the parties in order to find the right distribution of risks and 

profits. 

In one case the parties had a clear division of costs and revenues. In addition, there was one part 

with a distribution of profits regulated by a specific model. This model was created by the parties in 

order to give incentives to each of them. In another case, no agreement was made due to different 

views on how to share costs and benefits. 

Case 18 is focused on technical development. The results regarding how well the project goals are 

reached will be shared to the project participants. However, some results are business secrets or 

protected through patenting. These results are shared only to those directly involved in that part of 

the project. Case 19 is also about technical development. The distribution of results is governed by 

the following principles: 1) everyone keeps what they have brought into the project. 2) Everything 

that is developed in the project is owned by the parties together, regardless of who the developer 

was. 3) If patenting comes into the picture, everyone is asked if they want to participate in the 

patenting. The ones participating pay for the patent and become the owners of it. 

According to one respondent the distribution of costs is decided gradually. Everyone contributes with 

resources, however not specified resources. Each business contributes with a different amount of 

resources depending on how important the project is for them. Everyone accepts this since everyone 

is aware of who has the most to win on an actual project. Contracts are introduced when the project 

approaches to be commercial. 

One respondent emphasizes the importance of transparence and a fair profit distribution. In the 

specific collaboration, one company makes a profit and the other a saving. The companies 

collaborate in order to find a balance and share the added value generated by the project.  The 

respondent believes a fair profit distribution is the key to long term relationships. Additionally, it 

creates a basis for further projects. In case 15, the agreement with specified cost and benefit 

distribution was signed for 15 years. A respondent from the municipality describes how a waste 

product the municipality had paid to get rid of 15 years later had turned into a resource that could be 

sold to someone else.  

Two respondents from industries involved in different waste heat collaborations describe how the 

collaboration is more profitable for the publicly owned energy company receiving waste heat than 

for the industry delivering it. According to these respondents, this is because the energy company 

always can choose between waste heat and another energy source, while the industry has no 

alternative use for the waste heat. Subsidies make the use of other energy sources very profitable. 

One of the respondents describes how a public energy company once suggested that the industry 

could deliver waste heat to them if the industry also paid a certain price for each kWh delivered. The 

industry did not accept this and the collaboration did not come about until the industry could get a 

positive yearly net profit from the waste heat delivery in order to finance the investments necessary 

for the project. Consequently, the project was delayed with more than 15 years. 
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In another waste heat project, case 23, a manufacturing industry delivers waste heat to the public 

wastewater plant and receives biogas in return. According to a respondent from the manufacturing 

industry the agreement’s design ensures that the wastewater plant generates more profit if it 

delivers more biogas. However, one dilemma is that the public plant is not supposed to run a 

business but to purify water.  To produce more biogas requires investments that are not motivated 

from a water purification perspective. 
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6  Discussion 
In this section different aspects of the results are discussed. First, there is a summary of the main 

results from section 4 and 5. Second, a discussion about the validity of the results in relation to the 

methods of this study follows. Third, there is a discussion about governance mechanisms. Last, there 

is a discussion about significant factors for successful collaborations. 

6.1  Summary of results 
The purpose of this paragraph is to summarize the results presented in section 4 and 5. The results 

section consists of three parts: a general description of all cases, a detailed description of three 

selected cases and finally significant factors affecting collaborations are described through ten 

themes. Interesting points from these parts are analyzed in this section. 

The descriptions of the selected cases provide some interesting insights. In case 13 the companies 

have combined a close collaboration with a loose governance structure, arguing that agreements are 

restrictive. In case 15, the parties chose another strategy: to sign a 15 year agreement. However, 

when the contract time expired the parties realized that the market had changed and that the 

collaboration was not profitable anymore. Since there had been no contract surveillance, this was 

not discovered in time which led to a conflict situation when the agreement was to be renewed. 

Conflict management is also an aspect of the collaboration in case 19. Here, the collaboration is not 

formalized to a great extent even though there is an agreement that could be used to govern the 

project. In order to keep a good relationship to the other parties, the hub does not use the existing 

agreement to make decisions. This situation is caused by uneven power and dependency relations.  

The first theme shows that most of the collaborations in this study have a shared vision.  However, 

the view of what a shared vision is and how important this vision is considered differs from case to 

case. The next themes, previous collaborations and local conditions, concern the context of the 

cases. It shows that a case have both a temporal and spatial context which means a case cannot be 

studied in isolation. Previous collaboration seems to facilitate new projects both on a personal level 

(people knowing each other) and at a company level (business relation persisting despite changes in 

the organization). In cases where the organizations have not collaborated before, some start with a 

smaller project in order to build trust. Regarding local conditions, respondents from cases in small 

municipalities emphasize how this affects trust. 

The process of initiating a collaboration varies. In some cases the process is formal, starting with a 

letter of intent and signing an agreement in an early stage. To discuss the long term business 

relationship in addition to the actual exchange seems to affect the success of the collaboration. The 

time from first discussion to completed agreement varied from 8 months to 20 years in the studied 

cases. Related to the process of initiating a collaboration is activities to build trust. Especially in the 

cases organized around a hub leading the process different activities such as workshops and lunch 

meetings were arranged. Another aspect of building trust is the attitude towards the other parties. 

Openness about limitations and keeping promises were stated as ways of building trust. In the same 

time, a big company’s multiple roles, power relations and a lack of strategic meetings are examples 

of factors causing conflicts. 

Among the cases in which any kind of indicators are used to evaluate the result, one third had 

indicators related to the collaboration in itself. These were often formulated and evaluated together 

with all parties. The cases are clusters and/or focusing on industrial symbiosis and have indicators 

related to innovation, information and new partnerships. Regarding distribution of cost and benefits, 

a fair distribution is stated as a key factor enabling long-term relationships. 
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6.2  Validity of results 
In this study, 19 interviews were held with representatives from a total of 24 symbiosis 

collaborations in Sweden. There are difficulties related to the interview as a research method. Firstly, 

there is a risk that the interviewer influences the interviewee by the way the question is posed. 

Secondly, there is a risk that the question is perceived differently by different respondents. Even if 

the question is identical, the same words may have distinct meanings for different people. Thirdly, 

the answers in an interview reflect the respondent’s image of the reality, not necessarily the 

“objective” reality. Further, the respondent may have an own agenda and answer the questions in 

relation to this, unconsciously or consciously. All interviews were conducted verbally in Swedish. The 

answers were then translated to written English when referred to in the report. There is a risk to lose 

nuances when an answer is interpreted and then translated to another language. 

Finding interviewees is a time consuming activity. In this case, the aim was to find interviewees from 

different types of symbiosis collaborations in Sweden. Swedish symbiosis collaborations were 

mapped using searches in literature, newspapers, company web pages and previous studies. Each 

respondent was also asked to give suggestions of new collaborations and people to interview. A risk 

with this approach is that the respondents suggest people with similar views as themselves and that 

this affects the amount of different views and experiences represented in the study. Moreover, a 

certain number of those contacted did not answer emails and phone calls and were thus excluded 

from the study. An effort was made to find both successful and unsuccessful collaborations. 

However, examples of the latter category were more difficult to find. Only 3 out of 24 investigated 

collaborations never reached beyond negotiation stage. One reason to this might be that successful 

collaborations are more known. Another that a collaboration only reaching the negotiation stage 

might be unofficial and thus not mentioned due to issues related to confidentiality. A third reason 

might be that unsuccessful collaborations are forgotten more quickly and that respondents prefer to 

describe their successful projects. 

Issues related to confidentiality affected the results. Especially for questions related to distribution of 

costs and benefits and details in the agreements, respondents chose to not answer due to 

confidentiality reasons. Another factor possibly influencing the results is the choice of respondent(s) 

for the cases. One or two respondents were interviewed in each case. If other actors involved had 

been interviewed, it is possible that they had presented another picture of the collaboration. 

6.3  Governance mechanisms 
One of the objectives for this study was to identify available governance mechanisms for actors 

interested in developing symbiotic networks and linkages. The cases studied were classified 

according to a scale with different categories based on literature: Hierarchy, acquisition, merger, 

joint venture, strategic alliance, vested outsourcing, relational contracting, recurrent contracting and 

discrete market transactions. The respondents’ classification of the own case was combined with the 

description of the case in order to find the appropriate category. When the respondents were asked 

to classify their collaboration in one of the categories, however, most answered that the 

collaboration was governed by normal agreements. Certainly, also other categories (such as a joint 

venture) are governed by agreements. Still, the choice was made to present “agreement” as 

governance structure in these cases, together with properties such as agreement duration. In some 

cases, agreement governance was combined with another governance structure. In these cases, the 

collaboration was often at several levels: on one hand the daily supply, on the other hand a strategic 

discussion about future collaboration. It could be argued that the classification mostly tells the 

respondents view of the collaboration, and that it is not possible to place the cases in a true 

category. However, it tells something about how tight the collaboration is. In addition, it certainly 
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affects a collaboration if participants view it as strategic alliance or simply a supply relationship. 

Further, the agreement is not necessarily the main governing factor in all cases. In one of the studied 

cases power imbalances have rendered the agreement ineffective. In this case only three companies 

are involved, and the resource necessary for the project comes from one of them.  Power imbalances 

can hinder IS development (Walls & Paquin 2015).  

When analyzing the cases according to the governance structure categories presented above, it was 

discovered that this did not cover all significant properties of the cases. The existence of a hub 

coordinating and leading the project turned out to be a factor distinguishing the cases, together with 

number of actors involved. The ability of coordinating actors to build trust discussed by Walls & 

Paquin (2015) and Paquin & Howard-Grenville (2009) is confirmed in this study, partly because the 

cases where there is a coordinating hub generally have more activities aimed at building trust.  A 

possible reason for this is that all coordinating hubs at least partly finance these activities, as local 

authorities and/ or through externally financed projects. Further, the agreement did not seem to be 

the main governing factor in all cases. 

6.4  Significant factors 
In the results section, a variety of factors affecting collaborations were presented. In this section, 

factors significant for a successful collaboration are further discussed. The first factor to be discussed 

is choice of governance structure in relation to innovation. Eco-innovation is one of the keywords in 

the definition of industrial symbiosis by Lombardi & Laybourn (2012, p.28). In one of the studied 

cases a 15 year agreement and no contract surveillance led to a situation where the collaboration 

had been static for 15 years and was not profitable anymore when the agreement was supposed to 

be renewed. The situation was aggravated by the fact that the collaboration had won prizes and 

been highly appreciated by local politicians. This had made it difficult to make changes in the project.  

On one hand, long term agreements might be necessary when a project requires investments. On the 

other hand, conditions may change during a contract period and make the initial collaboration form 

outdated. That IS as an institutionalized practice may suppress innovation in the long run by 

supporting outdated solutions is one of the points made in Jacobsen (2007). In some cases, however, 

long term agreements were combined with contract surveillance and other activities to build trust 

among the actors and discuss developments of the collaboration.  

The IS paradox of needing both long term agreements and continued innovation may be solved by 

the practice of having strategic meetings and/ or other activities to build trust and discuss the long 

term business relationship. In addition to the case where the agreement was outdated after 15 years 

of collaboration, the lack of strategic discussions has been associated with one unsuccessful case in 

this study. However, strategic discussions and trust building activities has been a part of some of the 

successful cases. Respondents have referred to strategic meetings both as part of the initial phase of 

a collaboration, before the first actual exchange has occurred, and as part of the continued process, 

as a way of monitoring the project. The level on which these meetings are held differs between the 

cases. There are examples of meetings on managerial level and meetings with the technical 

managers on-site. An interesting point is that the cases in which there are most trust building 

activities are led by a local authority and/or have external financing, such as being part of an EU 

project. 

Strategic meetings are also opportunities for the parties to get to know each other on a personal 

level. Considering the strategic meetings during the initial phase of collaboration, that is an unstated 

property of the meeting. While discussing the project, the representatives from the different parties 

are actually getting to know each other. Other trust building activities often have a social part, such 
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as a lunch or workshop. Walls & Paquin (2015) state informal relationships may be an important 

factor for success in symbiosis networks. Also Päivärinne et al. (2015) found that relationships on a 

personal level play an important role in collaborations. 

Another significant factor is type and evaluation of indicators. In this study, indicators were used in 

most cases. However, there was a big difference in type of indicators. In some cases, the indicators 

were evaluated individually by the organizations and not in dialogue with the other participating 

actors. In most of the cases the indicators were of technical, environmental or economical character. 

These indicators are related to the physical flows, how the current symbiotic arrangement is working 

and how it affects the own organization regarding economic and environmental performance. They 

are also related to the fulfilment of the objectives of the project. However, in some cases there were 

shared indicators related to the collaboration in itself, often in addition to indicators of economic and 

environmental character. 

All of the cases using this last type of indicators are clusters and/or stating a focus on industrial 

symbiosis. Among others, these indicators are related to innovation, distribution of information, 

number of new jobs, linkages, companies, and test arenas for industrial symbiosis. Todeva & Knoke 

(2005) discusses the difficulty in measuring performance of strategic alliances in general and whether 

to use objective indicators or subjective indicators such as partner satisfaction. Wolf (2007) considers 

the use of indicators as a way to overcome problems in environmental evaluation of IS collaborations 

but states that concerns related to system boundaries and allocation may remain. According to 

Vitasek & Manrodt (2012) mutually defined measurable indicators is a basic condition for a 

successful relationship. Further, Vitasek & Manrodt (2012) argues that the outcomes should be 

measured and reported regularly in a way that all the parties understand. Strategic meetings and 

evaluation of indicators are connected. In order to formulate indicators and evaluate them, it is 

necessary to meet and discuss the goals and performance of the project. 

The last significant factor is fair distribution of costs and benefits. Fair distribution of costs and 

benefits has been shown to be important for initiating and keeping a business relationship. In one 

case the project plan was stopped due to different views on how to share costs and benefits. In case 

15, the discovery of unfair cost and benefit distribution led to a conflict situation. In another case the 

project did not start until the parties could agree on a profit distribution, which delayed the project 

with over 15 years. However, in this and a couple of other waste heat collaborations the respondents 

argue that the industries have to agree on an unfair cost and benefit distribution. The parties are not 

equally interested in the project and thus the companies delivering waste heat has to accept an 

arrangement even though the distribution is unfair. This seems to affect trust among the parties. For 

example one respondent argues that he trusts that the other company will respect the current 

agreement, but not develop it since that would be costly for them. Unequal distribution of economic 

and environmental benefits is identified as a barrier for industrial symbiosis by Paquin & Howard-

Grenville (2009). 

Furthermore, a representative from a longstanding collaboration emphasizes the importance of fair 

profit distribution and describes how they collaborate in order to share the added value generated 

by the project. According to this respondent, fair profit distribution is the key to long term 

relationships. Vitasek & Manrodt (2012) also identify pricing fairness as a key factor, ultimatly 

building trust and a good working environment. 
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7  Conclusion 
There is a wide range of partnerships and agreements available for organizations interested in 

developing symbiotic networks and linkages. It is possible to make symbiotic exchanges within the 

own organization, or to create a joint venture with one or more actors. In this study, the most 

common forms of governance were different types of strategic alliances and long term agreements. 

Often, supply agreements for the actual material and energy exchanges were combined with 

strategic discussions for the long term collaboration. In the cases with more than two actors 

involved, some had one actor leading and coordinating the project. 

There are several organizational factors affecting symbiotic arrangements. This study identifies three 

factors particularly important for a successful symbiotic collaboration. Firstly, a paradox in IS 

collaborations is the simultaneous need for long term arrangements and continued innovation. In 

order to create a successful collaboration, it is necessary to satisfy both needs within the chosen 

governance structure. This can be solved by contract surveillance and strategic meetings and other 

trust building activities. Thus, one important factor for successful IS collaborations is strategic 

meetings. 

Another important factor is to jointly evaluate the project according to indicators related to the 

collaboration in itself. To have clear indicators is essential for the parties in order to know if a project 

is successful. 

The last significant factor is fair distribution of costs and benefits. Unfair distribution of costs and 

benefits may delay or stop a collaboration. It may also decrease trust in an ongoing project. A fair 

profit distribution is a key factor for enabling long term relationships. 
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Appendix I – Interview Guide 
This interview guide was used in the semi-structured interviews. 

1. What kinds of governance structures were used? 
2. Was there a shared vision when the collaboration started? 
3. Did you focus on what should be done or how it should be done? 
4. What indicators did you use to measure your results? 
5. How was the result (costs and benefits from the project) distributed among the parties? 
6. Did you trust the other parties? 
7. How did you build trust? 
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III 
 

Appendix II Description of cases 
Table AI contains a description of all studied cases in the report.  The table contains a short 

description of each case and characteristics of the collaboration as well as the kind of governance 

structure used in the specific case. It also describes if the case has started, is in the planning phase or 

if it has not started. “Yes” in this column means the first physical exchange has occurred, “planning 

phase” that it is still in the planning phase and “no” that the collaboration never started. NACE codes 

(Nomenclature of Economic Activities) are used in order to classify the kind of industries involved in 

the different collaborations. The NACE codes are found in the second column, named 

Collaboration/industry type. NACE codes go from A-U where for example C stands for manufacturing 

industry. An explanation of the NACE codes is found in table AII. Each letter in the second column 

represents one organization involved in the exchange. In a few cases, the industry type is not known. 

This is marked with an X in the table. The arrows in between the letters illustrate the direction(s) of 

the exchange(s).  

Table AI Description of cases 

Case Collaboration/ 
Industry Type 
(See Table AII) 

Started Governance 
structure 

Description 

1 E→ X No Joint venture A recycling company discussed to enter a joint 
venture with a company they had not previously 
collaborated with. Due to different views on how to 
share costs and benefits, no agreement was made. 

2 E→ X Yes Strategic 
Alliance 

A recycling company engaged a sub-contractor as 
part in a time-limited project. The parts had not 
collaborated before, but were familiar with each 
other. 

3 E↔ D No Joint venture A waste management company managing ashes 
investigate if it is possible to enter a joint venture 
with an energy company. Since their business is 
under public procurement, the contracts are for 3 - 7 
years. The energy company cannot make the 
investments necessary to enter a collaboration with 
that short contracts. 

4 C→C Yes Hierarchy A forestry and wood processing company with a saw 
mill, a pellet production plant and a pulp mill in the 
same area. Exchanges of materials and energy are 
established between the different facilities. 

5 C↔C Yes Joint venture A joint venture between a company with CO₂ as by-
product and an industrial gas company.  

6 C→D Yes 10 year 
agreement 

An exchange of steam from an energy company to a 
close-by bioethanol manufacturer. 
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Table AI Description of cases cont. 

Case Collaboration/ 
Industry Type 
(See Table AII) 

Started Governance 
structure 

Description 

7 G,G,C,M,E 
Cluster 

Planning 
phase 

Relational 
Contracting, 
10 year 
supply 
agreements 

A small municipality where several symbiotic 
arrangements are planned. One of the companies 
acts as a hub and leads the process together with 
the municipality. The collaboration consists of supply 
agreements on one hand and conferences, 
workshops and lunches on the other.  
 

8 C→D Yes 10 - 15 year 
agreement 

A forestry and wood processing company delivers 
waste heat to the district heating system via a 
publicly owned energy company. 

9 C→D Yes 10-15 year 
agreement 

A forestry and wood processing company delivers 
waste heat to the district heating system via a 
private energy company. 

10 C→A No - A forestry and wood processing industry and a 
greenhouse cultivator try to reach an agreement 
regarding a direct waste heat pipe between the 
industry and the greenhouse. 

11 C→D Yes Strategic 
Alliance 

Longstanding waste heat collaboration between a 
chemicals company and a publicly owned energy 
company. The collaboration has evolved and is now 
a strategic alliance focusing on win-win and to 
develop the industrial symbiosis concept in the 
region. 

12 Eco-industrial 
park 

Yes Relational 
and 
recurrent 
contracting. 
3 months - 
15 year 
agreements 

Industry park with more than 15 companies of 
different kinds. A chemicals company acts as a hub 
for symbiotic arrangements in the park. 
 

13 Cluster Yes Customer- 
supplier 
relationship, 
Strategic 
Alliance 

Five chemical industries collaborate in a chemical 
cluster. For the past 20 years, the industries have 
had a collaboration on a managerial level. No 
contracts at this level. Material and energy 
exchanges between the individual industries are 
governed by supply agreements. 
 

14 C→C Yes Customer- 
supplier 
relationship, 
Strategic 
Alliance 

New investments result in an extended collaboration 
between two companies in a chemical cluster. 
Exchanges of materials and by-products. 
 
 



V 
 

Table AI Description of cases cont. 

Case Collaboration/ 
Industry Type 
(See Table AII) 

Started Governance 
structure 

Description 

15 E (Public)→ A 
→D 

Yes 15 year 
agreement 

Collaboration between the municipality, local 
farmers and the publicly owned energy company. 
Sewage sludge from the wastewater plant and 
private septic tanks is dispersed on energy forest 
plantations. The harvested Salix is then used as fuel 
in a CHP plant providing the city with heat and 
electricity. 

16 A→D Yes 15 year 
supply 
agreement 

A forestry company supplies the publicly owned 
energy company with waste heat and pellets heat. 

17 A Yes Hierarchy Forestry company strives to replace oil by pellets. 
Internal agreements between different facilities in 
the same organisation. 

18 D ↔ 7 C Yes Strategic 
Alliance 

A small company specialized in a new technology for 
renewable energy own a demonstration plant 
together with seven established companies 
interested in the technology.  

19 C→ X Yes Agreement A research and development project which aims to 
use a by-product from a manufacturing industry in 
another company's process. The project is financed 
and coordinated by a third company focused on 
research and development. 

20 Cluster: D, E, 
C, G 

Planning 
phase 

Strategic 
Alliance 

The municipality leads the process in finding possible 
symbiotic arrangements through externally financed 
projects. The project is still in the planning phase. 

21 C→D Yes 15 year 
supply 
agreement 

A manufacturing industry delivers waste heat to the 
district heating system via a publicly owned energy 
company. 

22 C→D Yes 15 year 
supply 
agreement 

A manufacturing industry delivers waste heat to the 
district heating system via a publicly owned energy 
company. 

23 C↔E (Public) Yes Bilateral 15 
year supply 
agreement 

A manufacturing industry delivers waste heat to the 
public wastewater plant and receives biogas in 
return. 

24 C1 C2 C3 Yes Joint venture Three industries have a joint venture for water 
purification. 

 



VI 
 

Table AII contains an explanation of the NACE codes used in Table AI. NACE stands for 

“Nomenclature générale des Activités économiques dans les Communautés Européennes” (Statistical 

classification of economic activities in the European Communities) (European Commission 2008). 

NACE is a classification of economic activities used in the European Union (European Commission 

2008). 

Table AII NACE Codes (Statistics Sweden n.d.) 

NACE Code Description 

A Agriculture, forestry and fishing 

B Mining and quarrying 

C Manufacturing 

D Electricity, gas, steam and air conditioning supply 

E Water supply; sewerage, waste management and remediation activities 

F Construction 

G Wholesale and retail trade; repair of motor vehicles and motorcycles 

H Transportation and storage 

I Accommodation and food service activities 

J Information and communication 

K Financial and insurance activities 

L Real estate activities 

M Professional, scientific and technical activities 

N Administrative and support service activities 

O Public administration and defense; compulsory social security 

P Education 

Q Human health and social work activities 

R Arts, entertainment and recreation 

S Other service activities 

T Activities of households as employers; undifferentiated goods- and services-
producing activities of households for own use 

U Activities of extraterritorial organizations and bodies 

 

In addition to the NACE codes in table AII, one letter is used for cases where the industry type is not 

known: 

X  Industry type unknown 


