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Abstract  
 
Circular Economy aims at gradually separating economic activity from the use of finite resources. 

Within this field, Industrial Symbiosis, evolved around the idea of creating a collaborative network 

of waste, material and energy exchange within an industrial system. The concept is raising increasing 

attention not only from the academic world, but it is also inspiring governments, policy-makers and 

other organizations towards its practical implementation. Within the Italian context, a pilot project 

aimed at an Industrial Symbiosis implementation, has been performed from 2013 to 2015, in the 

Emilia-Romagna region. However, although numerous synergies have been identified, an actual 

exchange network has not been established yet.  

	

This research aims at investigating the barriers that might have hindered the Industrial Symbiosis 

development in Emilia-Romagna. The theoretical framework created, covers three levels of analysis: 

Actor-Network Theory is utilized to describe the network process of creation; the concept of 

embeddedness studies the relations among the project participants and finally, the main barriers are 

determined in discussion with Hofstede’s cultural dimensions. The research design relies on single-

case study, investigated through a qualitative data collection, in the form of seven semi-structured 

interviews among project participants and organisers.  

	

The findings showed a certain degree of instability in the pilot project network. Moreover, the lack 

of embeddedness within the network ties, which resulted to be loose, and the negative influence of a 

short-term and individualist mindset, have been argued to characterize the principal barriers that 

hindered the success of the pilot project. In addition, those barriers have been found also as potentially 

common of the Italian industrial context. 
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1. Introduction  

1.1. Area of Interest  
Throughout the last 150 years, the production systems that have generated wealth and have rose the 

standards of living in many countries, have heavily relied on linear principles. A linear economy is 

based on production cycles that employ resources, like energy and materials, to create objects of 

consumption that end up becoming waste. While this approach has undoubtedly produced monetary 

gains, it has also brought environmental and social damages (Webster, 2015). The attempt to step 

beyond linear production systems has lead several authors to point at alternative and restorative 

production designs as an effective solution for realigning industry and the environment (Webster, 

2015; Lyle, 1994; Stahel, 2010). These designs can be included under the umbrella of Circular 

Economy (CE), which is “one that is restorative by design, and which aims to keep products, 

components and materials at their highest utility and value, at all times” (Webster, 2015, p. 16). 

Specifically, CE relies on the gradual separation of economic activity from the consumption of finite 

resources. Conversely, it fosters the transition towards the adoption of renewable resources, 

enhancing economic, natural and social capital. Moreover, CE acknowledges and isolates technical 

and biological resources, with the aim of keeping at their maximum level of utility (European 

Commission, 2019; Ellen MacArthur Foundation, n.d.; Webster, 2015). Accordingly, the focus of CE 

is on an effective design of the flow of resources in order to keep, or even increase, their stocks 

(Braungart, McDonough, Bollinger, 2007). Furthermore, CE is considered as a key provider of 

innovative opportunities in a wide variety of industries. Lastly, it entails a framework aimed at 

resiliency on a long-term basis (Ellen MacArthur Foundation, n.d.; Webster, 2015).  

 

Circular Economy encloses seven different schools of thought, i.e. regenerative design (Lyle, 1996), 

performance economy (Stahel, 2010), cradle-to-cradle (Braungart et al., 2007), industrial ecology 

(Frosch & Gallopoulos, 1989; Tukker, 2004), biomimicry (Benyus, 1997), blue economy (Pauli, 

2010) and permaculture (Holmgren, 2007). The present thesis will particularly focus on one specific 

application of CE principles within the school of Industrial Ecology (IE), i.e. Industrial Symbiosis 

(IS). The concept of IS pertains to the school of IE, which encloses the study of material flows within 

industrial systems (Tukker, 2004). More specifically, the notion of IS revolves around the idea of 

generating competitive advantage through the creation of a collaborative network of exchange of 

resources (Chertow, 2000). Such concept has not only raised the attention of the academic world, but 
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it has also inspired governments, policy-makers and various institutions towards its practical 

implementation (Chertow, 2007; Lombardi & Laybourn, 2012). The first and most “famous” example 

of application of the notion of IS is the one developed in Kalundborg, Denmark, in 1972 (Chertow, 

2000). Nevertheless, other networks can be found in UK, Australia, China and Canada, among the 

others (Chertow, 2007).  

 

The present thesis will explore a pilot project of an IS application, developed in the Emilia-Romagna 

region, in Italy, from January 2013 to June 2015 (Cutaia, Scagliarino, Mencherini & Iacondini, 2015). 

The aim of the project, the first of its kind in the region, was the creation of linkages between different 

companies and laboratories of the territory, in order to clear the way for a future, potential, 

implementation of symbiosis principles in Emilia-Romagna. The project brought positive results and 

the formulation of specific guidelines for multiple exchanges. However, the project did not have a 

practical following and an actual exchange network has not been established yet (Cutaia et al., 2015). 

For this reason, the principal aim of this thesis is to explore the main barriers that might have hindered 

such development. 

1.2 Relevance  
The relevance of the present study lies in the increasing urgency of implementing solutions able to 

disrupt the prevalent, linear, production systems. In this context, organisations like the Ellen 

MacArthur Foundation are trying to combine and enhance the efforts of different business and non-

business actors to unlock the full potential of CE (Ellen MacArthur Foundation, n.d.). On the other 

hand, significantly inspired by the work the Ellen MacArthur Foundation, the European Commission 

has developed a CE Package, which includes a wide set of directives for the implementation of 

circular principles in the EU, tackling key topics as plastic production and consumption (European 

Commission, 2019). Even more specifically, in Italy, various organisation as ENEA (Italian National 

Agency for New Technologies, Energy and Sustainable Economic Development), ASTER, the 

Consortium for innovation and technology transfer of Emilia-Romagna, and the Circular Economic 

Network are attempting to create a culture around CE in Italy that fosters the introduction of CE 

principles in companies’ agenda.  
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Accordingly, the attempt of this thesis of formalizing the barriers that can hinder the implementation 

of a practical application of CE, as the IS, can serve as useful support for businesses and policy-

makers to further enhance the transition.  

1.3. Motivation  
The main motivation behind this research is threefold. First, the present thesis constitutes the first 

attempt to investigate and formalize the barriers that may have hindered the development of an IS in 

Emilia-Romagna. This is because, as it will be narrated in Section 2.4., the project brought positive 

results in its initial phase, as more than 90 potential synergies were found and three operating manuals 

were produced and provided to the relevant actors. However, the project missed a practical 

implementation of an actual symbiosis in the Emilia-Romagna region. Secondly, an additional 

motivation for undertaking the present research is the fact that it would constitute the first attempt of 

grasping the social and cultural aspects that may have influenced not only the outcome of the pilot 

project for IS in Emilia-Romagna, but also its long-term success. Conclusively, at a more general 

level, the lack of a fully established and operating symbiosis network in Italy represents a further 

motivation for digging more in depth into those reasons that can hinder the present and future 

realization of IS networks both at regional and national level in the country.  

1.4. Research Question 
Starting from the research gap identified above and building on the facts portrayed in the previous 

sections, the research question that will guide the present thesis can be formulated as follows:  

 

How could the Green - Industrial Symbiosis project in Emilia-Romagna region not 

have a practical implementation after its positive initial phase? 

 

With the aim to guide both the researchers and the reader through the following sections, three sub-

research questions have been drafted: 

 

1. How did the project start and evolve, and which actors have been involved? 

2. How was the potential for embeddedness within the network of participants?  
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3. Which type of barriers might have hindered the actual realisation of the Green - Industrial 

Symbiosis project?  

1.5. Structure of the Thesis  
With the aim of providing an answer to the proposed research problem, the remainder of this thesis 

will be structured as follows. Section 2 will be dedicated to the literature review, comprising IE and 

IS, the Kalundborg example and the description of the case studied, the Emilia-Romagna pilot project. 

Then, Section 3 will give space to the theoretical framework created with the aim of supporting the 

analytical part of the thesis. In Section 4, the methodology and methods will be tackled. Section 5, the 

analysis, will present the main findings from the qualitative interviews with the main stakeholders of 

the Emilia-Romagna project. Then, Section 6 will be dedicated to the discussion and it will seek to 

answer the research questions proposed in Section 1.4. Finally, Section 7 will comprise conclusions, 

managerial and researchers’ implications.  

 

 

 

 
	
	
	

 
	
	
	



8	
	

2. Literature Review 
The final goal of the literature review is to examine the theoretical basis that frame the study. An 

effective review sets the foundation for advancing further knowledge as it facilitates theory 

development and helps narrowing down the research (Webster & Watson, 2002). Therefore, the 

following chapter is aimed at equipping the reader with the background information needed to 

understand the context that characterizes the following analysis.  

 

The section will be structured as follows: first, within the broad concept of CE, the school of IE will 

be examined to provide the reader with the main aspects of the concept, whereas the notion of IS will 

be presented as the application of the IE principles at the inter-firm level. Then, the review will be 

narrowed down to the example of Kalundborg (Denmark), the most studied and celebrated case in 

the literature. Conclusively, the literature regarding the symbiosis project in Emilia-Romagna will be 

illustrated, with the aim of providing the reader with a deeper understanding of the case at hand.  

2.1. Industrial Ecology 
Among the schools of thought that characterize CE, mentioned in Section 1, the present thesis will 

focus on the school of IE. This choice is motivated by the fact that the school of IE explicitly puts 

together two concepts, industry and ecology, that within today’s production systems appear quite 

diverging (Erkman, 1997). However, considering the negative impact that the way goods are being 

produced, is having on the environment, conciliating industry and ecology represents a valuable 

approach.  

2.1.1. Towards a definition of Industrial Ecology 
As state above, the concept of IE is interesting because of the “contradiction” within its terms: 

industry and ecology. In fact, the concept of industry and industrial system, envisaged with factories 

and cities, has been traditionally considered opposite from the natural bio-sphere, conceptualised with 

nature and environment. However, from the early 1970s, with the concept of IE, the industrial system 

started to be contemplated as a certain kind of ecosystem and described just as a particular way of 

material, energy, and information distribution flow (Erkman, 1997). In this context, IE aims at 

bridging the gap between the industrial system and production with environmental degradation 

(Isenmann, 2003), by re-allocating, re-designing industrial process to achieve an efficient use, reuse 
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and cycle of resources with a minimized waste result. Therefore, the final aim of IE is the creation of 

closed-loop industrial systems locally, in industrial parks or in regions (Lowe & Evans, 1995). 

  

A standard definition of IE does not exist so far (Erkman, 2001). However, the birth of the concept 

and first attempt to define it, has been attributed to Frosch and Gallopoulos (1989). The authors 

describe the notion of Industrial Ecosystem as a model in which “the consumption of energy and 

materials is optimised, waste generation is minimised and the effluent of one process [...] serve as 

the raw materials for another process” (Frosch & Gallopoulos, 1989, p. 144). Such industrial system 

would function almost analogously as a biological one, in which plants synthesise nutrients eaten by 

herbivores that would in turn feed carnivores, eventually ending by becoming nutrients for other 

plants (Frosch & Gallopoulos, 1989). Therefore, the authors developed the idea of an industrial 

system that would significantly lower its impact on the environment. The authors’ contribution is 

considered the point of departure for the IE current development (Erkman, 2001). Additionally, 

another interesting perspective of the concept is given by Graedel and Allenby (1995), authors of the 

first textbook on the field, who propose a comprehensive definition of IE, describing it as “an 

industrial system [to] be viewed not only in isolation from its surrounding systems, but in concert 

with them” (Graedel & Allenby, 1995, p. 9). Such system attempts to optimize the cycles of resources, 

energy, and capital, from raw materials to finished products, to components or products. The concept 

is also compared to biology, stating that IE, like the biological system, “rejects the concept of waste” 

(Graedel & Allenby, 1995, p. 10), since in nature, nothing is discarded eternally and all materials are 

reused with extensive efficiency.  

 

Erkman (2001) reviews the three principal elements of IE. First, it is an integrated, systematic, and 

comprehensive view of all the components of the industrial economy in relation to the natural system. 

Second, the emphasis is put on the human activities of the material flow, opposite to the common 

abstract approach of economy in terms of monetary flows. Last, the technological dynamics and 

innovations are pondered of crucial importance, although not exclusive, for the transformation from 

an unsustainable industrial model towards a feasible eco-system in the future (Erkman, 2001). Such 

view is in line with the ones previously presented, as it requires IE looking at the industrial system as 

a whole.  
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One of most interesting concepts within the field of IE is the term “Industrial Metabolism”. Industrial 

metabolism, first developed by Ayres and Simonis (1994), has become an important aspect of IE, and 

transmits the idea of the industrial system as a living complex mechanism (Johansson, 2002). The 

concept primarily concerns the study of materials and energy flows of the industrial system and it is 

aimed at understanding their circulation linked to human activity, from the very first extraction to 

their reintegration into the overall cycle (Erkman, 2001). It is mostly used in material flow analysis. 

However, IE goes one step further since it studies how the industrial system works as an interactive 

system, how it is regulated and how it interacts with other industrial systems (Erkman, 2001). Indeed, 

within this area, all those interactions that the different industrial systems have with each other and 

their related future development, are given wide importance (Johansson, 2002).  

 

Moreover, within the context of IE, a crucial role is played by businesses. As technological innovation 

is considered as the major component for environmental improvement, companies, being a source of 

technological expertise, are fundamental for the achievement of the environmental goal (Lifset & 

Graedel, 2002). The practical application of IE, where companies play a crucial part, operates at 

different levels (see Figure 1): at the firm or facility level, at the inter-firm and at the regional and 

global level (Chertow, 2000). However, much of IE focuses at the inter-firm or inter-facilities level, 

as the system perspective emphasises unexpected outcomes, like environmental gains, achieved only 

at a broader scope (Lifset & Graedel, 2002).  

 
Figure 1: Industrial Ecology operates at three levels (Chertow, 2000) 
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Industrial Symbiosis (IS), the focus of this thesis, falls into the inter-firm level and it is characterised 

by the connections and relationships within firms’ network. The concept will be further developed in 

the next section.  

2.1.2. Summary: Industrial Ecology   
This section has presented IE as one of the CE schools of thought. The concept deals with the study 

of material and energy flow within an industrial system. It has attracted particular interest due to its 

attempt to conciliate the industrial with the natural context, and like the biosphere world, it is aimed 

at creating closed-loop industrial systems, where resource allocation is efficiently maximised and 

waste is minimised. Lastly, the main practical implementation of IE operates at the inter-firm level, 

namely IS, in which businesses networks exchange resources. Being at the core of this master thesis, 

the concept of IS will be further developed in the next section.  

2.2. Industrial Symbiosis 
As explained in the previous section, IE is a complex notion with no standard definition. IE is a broad 

and multidisciplinary concept, with implications in various fields and different levels, which are firm 

or facility level, inter-firm level and global level (Chertow, 2000). As anticipated above, this section 

will focus on the inter-firm level of IE, specifically on the notion of IS.  

2.2.1. Towards a definition of Industrial Symbiosis 
Probably the most frequently cited definition of IS is the one provided by Chertow (2000). The author 

argues that IS deals with the creation of competitive advantage through a collective approach that 

entails the physical exchange of resources like energy, water, by-products and other types of materials 

(Chertow, 2000). Additionally, geographic proximity of the actors involved constitutes a key element 

for enhancing this type of collaboration. From an etymological standpoint, the term “symbiosis”, in 

this context, refers to the biological symbiotic relationships that characterize the natural environment. 

This concept is then brought in an industrial setting, where different organisations establish mutually 

beneficial exchanges (Chertow, 2000). Accordingly, the focal points behind this approach is the idea 

that businesses, through collaboration, can achieve common benefits that exceed the sum of each 

individual benefit.  

 

Lombardi and Laybourn (2012) provide a different description of IS by leveraging on the learning in 

that field since 2000. According to the authors, IS “engages diverse organizations in a network to 
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foster eco-innovation and long-term culture change. Creating and sharing knowledge through the 

network yields mutually profitable transaction for novel sourcing of required inputs, value-added 

destinations for non-product outputs, and improved business and technical processes” (Lombardi & 

Laybourn, 2012, pp. 31-32). While Chertow (2000)’s definition relies on the ecological metaphor of 

mutualism explained above, Lombardi and Laybourn (2012)’s one depicts IS as a business 

opportunity and a mean towards eco-innovation. Moreover, whereas the former stresses the concept 

of collective and collaboration, the latter strengthen even more such an idea by referring to a network, 

intended as a learning and information sharing platform (Lombardi & Laybourn, 2012). Another key 

element of Lombardi and Laybourn (2012)’s definition is the term “profitable”, which is not only 

intended as monetary gain, but entails a broader array of advantages in terms of risk management and 

reputation.  

2.2.2. Classifications 
As argued by Chertow (2000), while several types of materials exchanges have emerged, not all of 

them can be defined as IS. The author then presents five types of materials exchange, namely 

exchanges through a third party, exchanges within a facility, exchanges among firms collocated in a 

defined eco-industrial park, exchanges among local firms that are not collocated and exchanges 

among firms organized virtually across a broader region. However, the first two do not constitute 

examples of IS (Chertow, 2000), therefore, they will not be presented in this section.  

 

Type 3: Exchanges among firms collocated in a defined eco-industrial park 

Lowe (2001), one of the main contributor to the conceptualization of eco-industrial park, describes 

them as “a community of manufacturing and service businesses located together on a common 

property […] By working together, the community of businesses seeks a collective benefit that is 

greater than the sum of individual benefits each company would realize by only optimizing its 

individual performance” (Lowe, 2001, p.1). 

 

According to Chertow (2000), an eco-industrial park design facilitates the exchange of energy, water 

and materials, along with information and services as transportation and marketing. Moreover, the 

author adds that the partners involved can also do not belong to the industrial park area, but come 

from the outside. Examples of this type of exchanges are the Monfort Boys Town Integrated 

Biosystem (Fiji), the Londonderry Eco-Industrial Park (New Hampshire) and the Riverside Eco-Park 

(Vermont) (Chertow, 2000). 
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Type 4: Exchanges among local firms that are not collocated 

This type of exchange shares similar traits with type 3. On the other hand, materials exchanges 

belonging to type 4 usually start within an already existing area characterized by the presence of 

multiple organisations. The most famous example of this type of exchanges is the IS network 

originated in Kalundborg (Denmark). The Kalundborg Symbiosis, which will be described in more 

detail in Section 2.3., represents a dynamic setting of nearby organisations exchanging materials 

(Chertow, 2000).  

 

Type 5: Exchanges among firms organized virtually across a broader region  

Due to the extremely high costs related to corporate relocation or the opening of new facilities, it is 

reasonable to expect that companies would not be willing to move to other locations for being part of 

an IS. For this reason, type 5 exchanges include “virtual” industrial parks that are built along greater 

regions. Accordingly, one of the main advantages of this type of exchanges stems from the possibility 

to include an increased number of actors in the exchange setting. Examples of this type of exchanges 

are the Research Triangle Park (North Carolina) and the By-Product synergy in Tampico (Mexico) 

(Chertow, 2000).  

 

Additionally, Chertow (2007) provides a further perspective to classify emerging symbiosis. 

Specifically, two models are illustrated, the planned eco-industrial park and the self-organizing 

symbiosis. The former includes those symbiosis that are the result of a “conscious effort” (Chertow, 

2007) aimed at finding organisation from various industries and then locate them in the same area to 

facilitate materials exchange among them. On the other hand, the latter indicates those industrial 

ecosystems originated from agreements, between private parties, to exchange resources with the aim 

of reduce costs, increase revenues or expand their businesses (Chertow, 2007).  

2.2.3. Industrial Symbiosis Facilitating factors  
Following the creation of industrial synergies in an increasing number of regions worldwide, 

researchers have started focusing on the factors enhancing the implementation of those industrial 

ecosystems. In this regard, van Beers, Corder, Bossilkov and van Berkel (2007) analysed the 

development, over time, of industrial synergies in the areas of Kwinana and Gladstone (Australia), 

and provided a checklist of drivers for regional synergies creation. The authors group those drivers 
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in six categories, i.e. economics, information availability, corporate citizenship and business strategy, 

region-specific issues, regulation and technical issues (van Beers et al., 2007).  

 

Economics 

According to the cases examined by the authors, operational costs and generated revenues constitute 

key drivers for the creation of synergies. The clear majority of the successful projects investigated 

brings reasonable financial benefits for the organisations involved. Such economic advantages derive 

from the joint effect of lower input costs, lower operational costs and/or enhanced revenues generated 

by the synergy (van Beers et al., 2007). 

 

Information Availability 

Another key driver for the propitious origination of IS is information availability. From the work of 

van Beers et al. (2007) it emerged that even if some synergies were already in place, the contribution 

of external local and regional studies significantly enhanced the possibilities to further expand those 

synergies. In addition, staff mobility is argued to be one of the principal drivers for synergy 

development. Specifically, staff mobility between organisations within the same industry results in a 

broader pool of knowledge that can lead to resource optimization and performance enhancement. On 

the other hand, staff mobility between different industries can generate increased consciousness 

regarding industrial operations and thus, create room for the creation of new synergies (van Beers et 

al., 2007).  

 

Corporate Citizenship and Business Strategy 

As it is reasonable to expect, the potential for social and environmental benefits constitute a key driver 

for the success of IS. In this regard, the authors claim that, in the cases of the synergies of Kwinana 

and Gladstone, the positive social and environmental impact represent an important leverage for the 

organisations to be involved in the project, even if it might entail higher costs for resources acquisition 

(van Beers et al., 2007).  

 

Region-Specific Issues 

In relations to the cases analysed, the authors assert that region-specific issues constitute one of the 

main drivers for the realization of IS projects. In this respect, major capital projects served as essential 
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starting point for the creation of synergies in the areas of Kwinana and Gladstone, where new 

industrial facilities were constructed and made the symbiosis possible (van Beers et al., 2007). 

 

Technical Issues 

Lastly, the technical obsolescence of existing industrial processes constitutes another key driver, as 

they provide space for new, more environment-friendly and resource efficient, solutions (van Beers 

et al., 2007).  

2.2.4. Barriers to Industrial Symbiosis 
As argued by Fichtner, Tietze-Stöckinger, Frank and Rentz (2005), even if potential synergies 

between different companies can be facilitated by several factors, as the ones highlighted in the 

previous section, such a cooperation may be hindered by different barriers. The authors organize 

those barriers in three distinct categories, namely personal barriers, barriers on enterprise level and 

barriers on inter-company level (Fichtner et al., 2005).  

 

Personal barriers 

Personal barriers comprehend the obstacles that can interfere with inter-company cooperation due to 

individual resistance against increased collaboration between different organisations. These barriers 

are then divided into three subcategories, i.e. cognitive, motivational and situational. Cognitive 

barriers refer to overall lack of knowledge concerning the potential benefits of inter-company 

strategies together with lack of clarity regarding the causal relationship between social and 

environmental benefits and inter-company collaborations. Secondly, motivational barriers entail 

mismatches between personal interests of the decision-makers and the objectives of the cooperation. 

In addition, motivational barriers include short-term planning and thus, missed opportunities in the 

long-run. Lastly, situational barriers comprise other types of personal resistance as a heavy workload 

on already existing tasks (Fichtner et al., 2005).  

 

Barriers on enterprise level 

Barriers on enterprise level consist of company-specific factors able to impede the implementation of 

inter-company collaborations. These barriers are further composed by communication related, 

attitude related and resource related barriers. Communication related barriers comprehend the 

impediments deriving from the hierarchical structure of big enterprises and the rigorous separation 

of tasks and responsibilities determined by such an organisation. Moreover, the lack of sustainability 
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information systems within companies can further hinder the IS creation. On the other hand, absence 

of cultural and inclination towards cooperation and lack of promotion of collaboration within the 

company belong to the attitude related barriers. Finally, resource related barriers include obstacles, 

more often characterizing small and medium enterprises, as insufficient prioritization of matters 

related to sustainability and inter-company cooperation, along with major orientation towards short-

term profits (Fichtner et al., 2005).  

 

Barriers on inter-company level 

Profitable and successful synergies can frequently be hampered at inter-company level. Among these, 

there are often legal barriers that can limit the degree of cooperation between the organisations, such 

as the antitrust law. In addition, competitive attitudes and overall lack of trust between the different 

actors can constitute a significant impediment for the creation of a solid and long-lasting cooperation. 

Furthermore, the fear of being too much dependent on the other organisations part of the symbiosis, 

constitutes a major threat to the success of the synergy. Lastly, the need to disclose confidential 

information together with an unknown cost-benefit ratio can also represent obstacles to the successful 

establishment of inter-company synergies (Fichtner et al., 2005).  

2.2.5. Summary: Industrial Symbiosis 
This section has presented the notion of IS, from its definition to the drivers and barriers that can 

influence its development. The section has provided two definitions of the concept. The one offered 

by Chertow (2000) affirming that IS entails the creation of competitive advantage through a collective 

exchange of physical resources. Second, the one by Lombardi and Laybourn (2012) providing a 

broader conceptualization of IS by stressing its potential for eco-innovation, long-term cultural 

change and profitability at different levels. Then, the section provides a further and more specific 

classification of resource exchange that can be identified as IS. Namely, exchanges among firms 

collocated in a defined eco-industrial park, exchanges among local firms that are not collocated and 

exchanges among firms organized virtually across a broader region (Chertow, 2000). Subsequently, 

the facilitating factors for the successful implementation of IS networks are presented. These include 

economics issues, information availability, corporate citizenship and business strategy, region-

specific issues, regulation and technical issues. Then, the barriers that can hinder the potential of 

resource exchanges are presented and classified as personal barriers, barriers on enterprise level and 

inter-company barriers (Fichtner et al., 2005). Accordingly, the barriers presented by Fichtner et al. 
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(2005) will then be utilised as part of the analysis, with the aim to guide the researchers in detecting 

why and how the pilot project in Emilia-Romagna did not have a practical implementation. 

 

The next section will then bring a practical example of IS, i.e. the one established in Kalundborg, 

Denmark, to provide the reader with a best-case scenario of the application of symbiosis principles 

and of the dynamics that characterized the network formation.  

2.3. Kalundborg Symbiosis  
The most celebrated example of an IS network is the one in Kalundborg, Denmark, which is 

considered the paradigmatic case in the literature (Jacobsen, 2006; Lowe & Evans, 1995). In this 

industrial town, a core of big plants, including an oil refinery, a power plant, a producer of 

pharmaceuticals and enzymes, build a system of exchanges based on solid waste, energy and water 

(Jacobsen, 2006) (see Figure 2). The IS in Kalundborg is interesting because of its gradually evolution 

(Ehrenfeld & Gertler, 1997) and it has been studied either a paradigmatic role model in the IS 

literature, as well as an isolated phenomenon where a group of companies coincidentally locked 

themselves in a system of material and energy exchanges (Jacobsen, 2006). The aim of this section 

is to present the case of Kalundborg in literature as well as the elements that made it possible its 

development.  

 

 
Figure 2: The Kalundborg Network. (Ellen MacArthur Foundation, n.d.)  
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Kalundborg is a Danish city situated in the West Zeland Country, part of a municipality with the same 

name and with a total population of 48.640 inhabitants at January 1, 2019 (Kalundborg Kommune, 

n.d.). The industrial sector largely weights on the city of Kalundborg, as it is home of companies like 

Novo Nordisk, which placed in the city an extensive production facility, and Equinor, formerly 

known as Statoil, present in Kalundborg with the largest refinery in Denmark. The network known 

today has been characterized by formerly bilateral agreements that eventually lead to the process of 

creation of the complex industrial system. The process began with collaborative agreements between 

geographically close companies to share a key resource (water) and to exploit waste resources such 

as heat, steam and gas (Valentine, 2016). Gradually, the collaborations deepened into closed-loop 

practices, eventually involving new firms and expanding the network of exchanges (Valentine, 2016). 

Surprisingly, a central coordinating authority did not play a role into the development process as it 

became a unique organic-evolving network. Therefore, geographical, material and social conditions 

allowed the city to become the most studied case of what is called eco-industrial parks.  

2.3.1. Kalundborg Symbiosis in Literature 
Lowe and Evans (1995) were among the first studying the forces that made the formation of the 

Kalundborg Symbiosis possible. They argue that such web of transactions among companies (and 

community) has been motivated by the will of reducing waste and the seek for a profitable use of it, 

for obvious economic reasons. However, managers and citizens gradually detected the significant 

environmental benefits derived from their transactions. Indeed, the authors point out the absence of a 

pre-designed ideation plan of the IS and state that the creation of the network just “happened over 

time” (Lowe & Evans, 1995, p. 49). In their paper, they utilize the words of Jorgen Christensen, Novo 

Nordisk VP at the time, to illustrate the conditions that enabled the IS network to evolve. Among 

those, it is identified the diversity of industries within the network to fit each other, the arrangements 

to be commercially profitable, the need for a voluntary development and with a close collaboration 

with authorities, a short physical distance between the partners. Also, the fact that all managers from 

all the different plants being acquaintances has been highlighted as a beneficial point (Lowe & Evans, 

1995).   

 

Ehrenfeld and Gertler (1997) have also closely examined the evolution of the IS network in 

Kalundborg. The authors’ emphasis is on the economic rationale behind the IS formation process. 

The involved firms were looking for a profitable way to use their by-products, and their “independent, 



19	
	

economically driven actions” (Ehrenfeld & Gertler, 1997, p. 67) aimed at allocating resources 

efficiently, have been key in the network formation. Moreover, the authors identified as a major 

strength of the Kalundborg evolutionary nature, the synergies among both the economic and 

environmental factors that appeared simultaneously during the evolution process. Moreover, 

Kalundborg has surprisingly been established with little or no institutional intervention, despite the 

complexity of its network, and lowered its transaction and discovery costs. Also, thanks to the limited 

size of the city and its relative isolation, a tight community where all companies’ members daily 

interact, made the flow of information smooth. Indeed, the alliances set up by the firms have been 

promoted by a sense of trust already present among them. Such cultural framework, consisting also 

in the Scandinavian background, where environmental awareness is more present than elsewhere, is 

argued to be fundamental for the formation of the Kalundborg network. Also, the flexible, open, and 

consultative Danish regulatory framework played a role, as it fostered companies’ efforts towards 

innovative solutions and collaboration to continually reduce their environmental impact. 

Nevertheless, the authors believe that the Kalundborg case is difficult to be replicated due to the 

improbability that several firms always producing and consuming a continuous stream of by-

products, the different regulatory framework in other contexts, and the difficult replication of a similar 

trust and cultural atmosphere (Ehrenfeld & Gertler, 1997).  

 

Ehrenfeld and Chertow (2007) present similar arguments, stating that sufficient economic incentives, 

technological cooperation and great human perseverance are key for the implementation of a 

successful IS system, like the Kalundborg one. Moreover, the authors emphasize the importance of 

evolutionary approaches as critical to make IS moving forward as “cooperation develops over time” 

(Ehrenfeld & Chertow, 2007, p. 347).  

 

Jacobsen and Anderberg (2005), detected cooperation deeply rooted in companies’ social relations, 

which allowed the maturation of a smooth and fluent communication within the involved firms. Such 

collaboration, lead to a strong sense of trust and dependency among them, which have been 

prerequisites for the further development of the symbiosis, also favoured by the flexible regulatory 

framework (Jacobsen & Anderberg, 2005). Also, Boons and Janssen (2004) distinguish the role of 

trust crucially important for the development of the Kalundborg Symbiosis. The authors studied the 

potential replication of Kalundborg elsewhere but argue for their limited success since the conditions 

that made this IS process possible are context-dependent and due to specific local social 
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circumstances that stimulated mutual trust, communication and cooperative action between the 

industries (Boons & Janssen, 2004). 

2.3.2. Summary: Kalundborg Symbiosis 
This section presented the case of the IS in the city of Kalundborg, an example widely studied in the 

IE literature as paradigmatic model of industrial network. However, many researches retain 

Kalundborg as fortuitous case, where firms have coincidentally locked themselves into an exchanges 

network thanks to an opportune context is difficult to be replicated. The absence of a coordination 

body, the trust among the companies, their proximity and the flexible Danish regulatory framework, 

have been considered the main factors that made Kalundborg Symbiosis possible. 

 

Opposite to the bottom-up evolution described in the Kalundborg example, the pilot project in Emilia-

Romagna will present a potential top-down creation of an IS network. Therefore, the following 

section will describe in detail the Green - Industrial Symbiosis case, as the main focus of this thesis. 

2.4. Towards Industrial Symbiosis in Emilia-Romagna  
The case study tackled by the current thesis is a pilot project of an IS application in the Emilia-

Romagna region in the Northern part of Italy. The case has been selected on the basis of two major 

reasons. First, the pilot project was aimed at understanding the possible synergies of exchanges 

between the selected companies and the potential development of cross-relations between production 

sectors, industrial research and the territory aimed at promoting CE (Cutaia et al., 2015). However, a 

deep analysis on the social and cultural aspects of the project and participants has not been performed. 

Therefore, the authors believed relevant to study the pilot project from such perspective. Secondly, 

while the project has brought positive result in its initial phase, an actual symbiosis failed to be 

implemented and thus, exploring the reasons that hindered its success constitute a strong motivation 

for undertaking the present research.  

 

Industrial Symbiosis, as presented in Section 2.2, is gaining increasing attention from a variety of 

stakeholders comprising academics, businesses, as well as international and national institutions 

(Lombardi & Laybourn, 2012). Indeed, both at the European level and national one, in this case Italy, 

such tool is pondered as strategic for economic growth and environmental concern. Specifically, the 

Roadmap for a Resource Efficient Europe, which is part of the Europe 2020 Strategy, explicitly names 

IS as a priority strategic instrument for all the member states to reduce the total amount of waste 
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directly used in the EU economy and to achieve resource efficiency (European Commission, 2011). 

Moreover, several EU programs such as Horizon 2020, which has waste and its efficient use as a core 

area, Climate-KIC or the European Innovation Partnership (EIP), are aimed at promoting IS in states 

members (Cutaia et al., 2015). All these European policies have effects at the national level.  

 

In Italy, the Ministry of Economic Development, following the EU 2020 Strategy, promoted research 

and innovation strategies to achieve “smart specialization”, and worked with every Italian region to 

identify the most effective tools for both economic and territorial growth. Only two Italian regions, 

namely Emilia-Romagna and Lazio, have included IS in their strategic plans to reduce waste amount, 

increase regional sustainability and reuse materials to save raw resources (Cutaia et al., 2015). In 

Emilia-Romagna, the region of the following case study, IS has been selected as a crucial element for 

efficiency and sustainability enhancement in the industrial development of the agri-food, building, 

mechatronics and motor sectors, identified as the industries with the highest potential. Moreover, at 

the institutional level, IS has been included in the Waste Management Plan of the region, therefore 

demonstrating the widespread interest towards the concept (Cutaia et al., 2015).   

2.4.1. “Green - Industrial Symbiosis” Project 
The very first application of IS in the Emilia-Romagna region was realized within the Green - 

Industrial Symbiosis project between January 2013 and December 2015. The pilot project has been 

developed by ASTER, Unioncamere Emilia-Romagna, the association representing all the chambers 

of commerce in the region, with the technical and scientific support of ENEA (Mencherini, Picone & 

Ratta, 2017).  

 

The project had several goals. First, promulgate the CE and IS culture in the regional territory to 

include traditionally separate industries in a collective approach. Second, facilitate the aggregation of 

small and medium enterprises with the basis of common interests. Third, identify potential and critical 

factors for further projects aimed at economic and environmental sustainability with a high degree of 

success. The final goal was development of relationships between different production sectors, 

industrial research and territory (Mencherini, 2016). The final pilot project involved 13 companies 

from the agri-food industry and seven laboratories (Cutaia et al., 2015).   

 

The Green - Industrial Symbiosis project involved companies only within the agri-food industry of 

the region because of two main reasons. First, being the very first IS project in the regional context, 
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focusing on sector with high involvement potential in the territorial region seemed rational. The 

annual production of biomass waste coming from such sector is around 20 million tons per year and 

only a limited part is used for energy production. Therefore, the focus was decided to be on the chain 

of the reuse and enhancement of agro-industrial waste and residues. Second, the agri-food sector in 

the Emilia-Romagna region is one of the major economic actors in the national context. Moreover, 

such regional sector is favoured by an entrepreneurial local context and by an important pool of 

technological and research skills, which have been detected as a relevant factors for the choice of the 

industry (Cutaia et al., 2015; Mencherini, 2016). Moreover, the IS model which has been selected for 

the pilot project is based on a top-down approach. Specifically, the pilot activity is started by the 

ASTER and ENEA, the two body in charge of organisation and guiding of the project, and then 

followed by the selected companies and laboratories (Mencherini, 2016). Such model is contrary to 

the IS in Kalundborg, characterised by a bottom-up approach, where, as widely explained in Section 

2.3., the network created between the involved companies followed a natural and organic evolution.  

 

The pilot project in Emilia-Romagna has been structured in two major phases, hereafter explained.  

 

Phase I 

The first phase of the pilot project, conducted from January 2013 until March 2014, was dedicated at 

the understanding of the context, the selection of the companies as well as data collection and 

analysis.  

 

A preliminary stage of the project was aimed at the definition of the potential participants. After the 

delineation of the agri-food sector, a pool of potential companies has been selected and segmented in 

three main categories. Firstly, the companies producing streams of products for reprocessing were 

categorized as upstream. Secondly, processors comprised the industries equipped with the 

technologies to transform the by-products deriving from the upstream firms, which are then reused 

by the downstream actors. Thirdly, the downstream group consisted of all the subjects that reused the 

by-products after being reprocessed and valued (Cutaia et al., 2015).  

 

This preliminary phase terminated with a focus group with the selected companies and laboratories, 

with the aim of explaining them the concept of IS and its social and environmental benefits (Cutaia 

et al., 2015). In addition, the attendees were introduced to the method of the research, which included 
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data collection tables that companies should fill with their available output flows and needed input 

flows. During this phase, particular emphasis was put on data confidentiality and non-disclosure. At 

the end of the focus group, companies were requested to complete the input-output tables and send 

them back to the organisers within a set deadline. Data were sent by 10 out 13 companies that attended 

the focus group and by four out of the seven laboratories (Cutaia et al., 2015). 

 

After having received the data collection tables from the companies and laboratories, the organisers 

engaged in the data process phase, with the aim of outlining potential synergies. At this stage, eight 

main flows were identified, namely agri-food scrap, industrial lime, packaging, building and 

demolition waste, textile waste, oil refining and natural gas purification waste, and waste of 

woodworking. Then, the flows were organized in a chart that included not only the companies and 

laboratories participating, but also external industrial sectors that could give a contribution for the 

realization of the IS. According to these flows, almost 90 potential synergies were identified (Cutaia 

et al., 2015). 

 

During the final meeting the synergies were proposed to the companies, that were requested to give 

formal validation to the proposed synergies. After the meeting, the synergies not considered relevant 

were removed and companies supposed to receive the sub-products were requested to confirm their 

willingness to receive them. The first phase terminated with a conference open not only to project 

participants but also to institutions and other actors interested in the concept of IS. The conference 

highlighted the positive result of the project, while also acknowledging that the exploration of an 

actual realization of the synergies was outside the scope of this first phase, but it would have been the 

object of a second phase (Cutaia et al., 2015).  

 

Phase II 

As mentioned above, the purpose of the second phase of the project was exploring the practical 

feasibility of the proposed synergies, with focus on economic issues, logistics, technical aspects and 

legal issues. This phase was conducted between May 2014 and September 2015 (Cutaia et al., 2015).  

 

During this phase, the organisers firstly identified the three synergies with the highest potential in 

terms of resources involved, integration within the normative context and innovation. Then, to guide 

and facilitate the implementation of those synergies, the organisers of the project developed three 
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operating manuals, one for each synergy. The first part was dedicated to the summary of the synergy, 

while the second part was aimed at providing all the relevant technical and legal documents 

specifically related to the synergy. Moreover, to further reduce the complexity of the implementation 

of the selected synergies, the organisers promoted the planning of working tables with Region Emilia-

Romagna, that showed remarkable interest in the realization of the project (Mencherini, 2016).  

 

Conclusively, the organisers undertook a SWOT analysis where they summarized the positive aspects 

and the impediments related to the implementation of the synergies. In addition, they also gathered 

participants’ opinions regarding the opportunities and barriers associated with the symbiosis. The two 

different levels of the research, however, brought the same results. Namely, the main opportunities 

were related to costs reduction in waste disposal and increased revenues from selling waste and by-

products. On the other hand, the main barriers were constituted by a complex normative context and 

bureaucracy and lack of cooperation between companies themselves, but also with the world of 

research (Mencherini, 2016).  

 

However, currently there is still no trace of a proper IS network in Emilia-Romagna, despite the 

synergies identified through the pilot project.  

 

2.4.2. Summary: Green – Industrial Symbiosis case  
This section has provided the reader with an understanding of the case examined by the present thesis, 

i.e. the IS pilot project conducted in Emilia-Romagna from January 2013 to December 2015. The 

project was developed by ASTER, Unioncamere Emilia-Romagna and ENEA, with the purpose of 

fostering the CE and IS culture in the region, while also facilitate the aggregation of several small 

and medium sized companies and laboratories and identify the critical factors for the implementation 

of an IS. The project was organized in two phases. The first phase was directed to the understanding 

of the context, the identification of the participants along with data collection and analysis. Then, the 

second phase adopted a more practical approach for the actual establishment of the synergies with 

the highest potential. Finally, the organisers of the project compiled three operating manuals, one for 

each synergy, which were given to the interested parties to facilitate the realization of the synergies. 

Nevertheless, an IS network failed to be implemented in Emilia-Romagna.  
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2.5. Literature Review Summary  
The aim of the literature review was to provide the reader with all the information necessary to follow 

the present thesis, from the broader concept of CE to the specific case examined, i.e. the IS project in 

Emilia-Romagna region. To do so, IE and, especially, the concept of IS, which applies the principles 

of IE at the inter-firm level, have been presented. Consequently, the symbiosis established in 

Kalundborg, Denmark, has been described with the purpose of providing the reader with an 

understanding of the first and most praised realization of the symbiosis principles. Lastly, the 

literature dealing with the IS pilot project in Emilia-Romagna has been encompassed, to give a deep 

understanding of the case examined with this thesis. 
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3. Theoretical Framework 
The next section presents the theoretical framework designed to analyse the case at hand. The 

framework offers three main levels of analysis. Firstly, the Actor-Network Theory (ANT) will be 

introduced along with its main elements and concepts. The choice behind the use of the ANT lies in 

its exploratory nature, as it will be utilised to narrate the network process creation, mainly by using 

the Sociology of Translation by Callon (1986a). Secondly, with the Social Network Analysis (SNA), 

the actual social structure of the Emilia-Romagna IS network will be studied. Despite the 

paradigmatic nature of the theory, SNA will be used to study the social dynamics of the network in a 

qualitative way. The main theoretical contributor in this section will be Uzzi (1997) with its concept 

of embeddedness of ties comprising notions such as trust, fine-grained information transfer and joint 

problem-solving arrangements. Conclusively, the last part of the theoretical lens used for the analysis 

will concern the cultural aspects of the network. To do so, three Hofstede’s cultural dimension, i.e. 

individualism versus collectivism, uncertainty avoidance and long-term versus short-term 

orientation, will be utilised as a supporting framework to study the main barriers that may have 

hindered the practical development of the synergies detected in the Emilia-Romagna project. 

Therefore, for the third and main part of the analysis, the barriers presented in Section 2.2.4., namely 

personal, enterprise and inter-company barriers (Fichtner et al., 2005) will be utilised to accompany 

and in discussion with, Hofstede (2010)’s cultural dimensions.  

3.1. Actor-Network Theory 
The ANT has been selected due to its process-based perspective (Hernes, 2010) and it will be utilised 

to study the process that made the Emilia-Romagna pilot project taking place. After the introduction 

of ANT’s main elements and concepts, the work of Michel Callon (1986a), one of the principal 

contributors, will be presented as it will set the basis for the first part of the following data collection 

and analysis.  

 

The Actor-Network Theory (ANT) is a sociological approach developed at the beginning of 1980s as 

part of a larger scientific movement named Science and Technology Studies. Though there have been 

several contributors to the amount of ANT literature, the main authors are considered Michel Callon 

(1986a, 1986b, 1987, 1991), Bruno Latour (1996) and John Law (1992, 2008). The theory is built on 

a constructivist approach of social theory and assumes that society is made up as a network of equally 

important human and no-human actors that are continuously being developed and changed. The ANT 
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has been originally developed with the aim of understanding how scientific and technological factors 

are constructed, but over time attempted to provide a new conceptualisation of society as a whole 

(Vicsek, Kiraly & Konya, 2016).  

 

According to the ANT, the social is made by different and heterogeneous actors and its primary aim 

is understanding the social constructions between them in different situations (Callon, 1991). 

However, the theory does not aim at finding a universal solution, rather at investigating and exploring 

how such relations happen in the actual and empirical situations, therefore implying that the ANT 

always approaches its tasks empirically (Law, 1992). Therefore, the ANT is seen as an approach 

rather than a theory, since the latter usually try to explain the reality with a fundamental answer. 

Indeed, ANT can be defined as a descriptive and exploratory approach rather than an explanatory 

theory, since it aims at providing a “how” rather than a “why” (Law, 2008). 

3.1.2. Actors, Networks and Actor-Networks 
According to the ANT, the social is constructed by the interaction of heterogeneous actors (Callon, 

1991). Notably, the classification of actors does not include only human beings but also non-humans 

such as objects, machines, animals, or organisations (Law, 2008). Indeed, ANT practitioners 

consciously utilize the tem “socio-technical network” (Callon, 1991) or “heterogeneous network” 

(Law, 1992) to overcome what is seen as an unnecessary distinction between humans and non-

humans. Therefore, human and non-human actors - also called actants - are considered of equal 

relevance. Also, whilst the social network adds information on the relations of human actors in the 

social context but leaves it untouched in the analysis, ANT’s goal is to account for every aspect of 

society and nature (Latour, 1996). Indeed, “[it] does not wish to add social network to social theory, 

but to rebuilt social theory out of networks” (Latour, 1996, p. 369).  

 

Actors are defined as semiotic concepts as they are “entities [that] take the form and acquire their 

attributes as a result of their relations with other entities” (Law, 1999, p.3). Accordingly, actors are 

defined by their interactions and the relations they have with other actors in networks, therefore 

defined as actors-networks. Consequently, they are never independent but always influenced by the 

network. Moreover, actors in the networks are all equally relevant since “[n]one of these ingredients 

can be placed in a hierarchy” (Callon, 1986b, p. 23) and in the absence of one of these ingredients, 

the network would completely change or even fail. Concurrently, if just one actor changes, the 

network will do the same, meaning that the network is never completely stable (Callon, 1986b). 
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Indeed, “no version of the social order, no organization, and no agent, is ever complete” (Law 1992, 

p. 386). Therefore, the formation and the breaking down of networks is a continuous process, as social 

connections are being formed all the time. According to the ANT, the social construct is assumed to 

be a verb rather than a noun (Law, 1992).  

 

Although the terms actors and networks are separated, in ANT all actors are also networks and 

networks are also actors (Vicsek et al., 2016), meaning that each actor is at the same time also a 

network composed by entities. Hence, “[t]he actor-network is reducible neither to an actor alone nor 

to a network” (Callon, 1987, p. 93). This is because the actor-network is both an actor whose main 

activity is about networking the heterogeneous elements as well as a network able to redefine and 

transform the elements it is made of (Callon, 1987). Therefore, the actor-networks are simply formed 

from their elements and from the relationships among these elements.  

 

Another central claim of the ANT concerns the complexity of networks which is often difficult to be 

detected. According to Law (1992), all phenomena are the result of heterogeneous networks, but we 

find difficult to cope with those endless networks ramifications. Although a network of heterogeneous 

entities made themselves of networks lies behind everything, the world is too complex for us to 

understand. Indeed, theoretically “reality is infinite” (Callon, 1987, p. 87), but all actors limit their 

associations to a small number of entities with well-defined attributes and characteristics. Therefore, 

to simplify reality, we tend to unify actors and networks to our view through the process of 

simplification, which is utilised to explain such reduction of an extremely complex world (Callon, 

1987; Law, 1992).  

 

The ANT is difficult to be explained with few concepts as it comprises many different aspects. As 

said, actor-networks are formed by their inside elements and the relationships among them. Such 

situation implies a continuously change in structure. Indeed, networks are not a priori associations 

and relations among actors and the social structure is in continuous formation. Therefore, the ANT 

studies an organisation as an achievement or a process, and as a series of consequences of the ordering 

of heterogeneous materials (Law, 1992). Such process is often referred as translation. Translation is 

a very central concept in ANT and it will be explained in detail in the next section. 
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3.1.3. The process of Translation 
The ANT does not assume that entities are defined by pre-given competencies and capabilities, 

instead, it works from an ontological becoming (Hernes, 2010). With the sociology of translation, 

Callon (1986a) explores how networks might come to existence and be formed. Accordingly, both 

science and technology are considered networks in which entities, humans and non-humans, are 

assembled together.  

 

Callon (1986a)’s work on the scallops of St. Brieuc Bay, is an exemplary actor-network case study, 

notorious because of the analysis on people and scallops on the same terms (Law, 2008). It is based 

on the heterogeneous view in which both materials and humans shape each other in this process of 

mutual translation (Hernes, 2010). The goal of Callon (1986a)’s study, is to describe how actors 

define their identities through the evolution of their relationships. It is stressed that translations are 

processes that build relationships between entities otherwise dissociated and distinct. The process of 

translation is both about connecting the actors in certain ways but also about changing already 

existing relationships (Law, 2008).  

 

To explain the process of becoming, Callon (1986a) offers a conceptual framework applied to the 

process of domesticating scallops. Indeed, their becoming is relational, but takes place through a 

succession of processes. The author postulates four processes, called moments - problematization, 

interessement, enrolment and mobilization - which represent the transition in time where actors in the 

networks and vice versa, change (Hernes, 2010). These four stages - which, as argued by Callon 

(1986a), are often overlapping - will be hereafter described.  

 

Problematization  

In this phase, a problem is raised and the set of actors needed to solve it, is detected. In Callon’s 

account, the researchers ask whether it would be possible to transport Japanese scallops to France to 

start a cultivation there. Therefore, three main actors are determined indispensable for the solution to 

the problem: the scallops, the fishermen and their scientific colleagues. The researchers also act as 

architect of the solution (Callon, 1986a). Therefore, the process of problematization comprises a 

double movement. Firstly, an actor or a group of them, hereafter also defined as network-organiser, 

define a certain state of affairs as problematic. To address it, those actors determine a set of other 

actors needed to establish necessary relationships. Defining these entities include defining their roles 



30	
	

and identities and sharing knowledge on why these actors must be interested to solve the problem. 

This is the first step of actor-network creation. Secondly, the network-organisers also define 

themselves as Obligatory Passage Point (OPP) for the formation of the network of the relationships 

they are building. They have property of obligation to let the other actors aware of the issue (Callon, 

1986a). Therefore, the moment of problematization serves to describe the several relationships and 

alliances among the entities to solve the defined problem.  

 

Interessement  

The interessement phase can be defined as the practical implementation of the problematization, 

which is characterised by a hypothetical nature. The actors previously enlisted in the problematization 

phase must agree to take the roles suggested or refuse by providing their identities, motivations and 

other interests (Callon, 1986a). Indeed, the actors might be implicated in other process of translation, 

promoted by other network-organisers, defining their entities in competing ways. Therefore, this 

phase involves a set of actions, or trial of strengths, that the entity, or network-organiser, in this case 

the three researches, impose to the actors defined in problematization, to understand their 

interessement, by using some devices. Those devices might signify cutting actors’ connections to 

other competing networks, or something aimed at seducing the selected actors. Indeed, “anything 

goes” (Callon, 1986a, p. 209). Also, in some rare cases the actors’ interessement could coincide with 

the one of the network-organiser. In Callon’s words, the three researchers attempt to convince the 

fishermen and collectors with clear explications of the problem and with the potential spectacular 

results from the Japanese cultivation; the scientific colleagues with extensive literature review about 

the advantages and economic benefits of scallops. When the interessement phase is successful, 

meaning that the actors enlisted accept the collaboration, the problematization validity is confirmed 

with also the alliances that it implies. Indeed, the social structure including both social and natural 

entities is here shaped (Callon, 1986a).  

 

Enrolment  

When the actors agree to collaborate, and submit to the proposed identity, the enrolment phase 

follows. However, achieving full collaboration is not straightforward. To make other entities 

accepting the new identities and roles disposed for them, thus by altering their normal behaviour, the 

condition for them to accept these translations must be negotiated. Indeed, enrolment happens when 

the devices used in interessement stage work out. In this phase, multilateral negotiations, trial of 
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strengths as well as tricks are described. During the enrolment phase, the roles of actors must 

interrelate and fit with the roles of the other actors. Therefore, at the end of this phase, the identity of 

actors is determined and tested, which creates a degree of stability in the network (Callon, 1986a). 

 

Mobilization 

The final process of translation implies the identification of “spokesmen” whom responsibility is to 

represent their respective groups during the negotiations. Their role is to ensure the overall adhesion 

of all the collectivists of the network. Indeed, the three researches have started a relationship with 

only few representatives - whether larvae, a scientific colleague or a fisherman representative. 

However, the main question here is: “[w]ill the masses (employers, workers, scallops) follow their 

representatives?” (Callon, 1986a, p. 214). In fact, it is crucially important that the silent masses will 

follow their representatives or those who claim to represent them. If that would not be the case, all 

the previous steps of translation would be in vain as these masses of actors would not take up their 

identities by missing to follow their representatives.  

 

At the end of this final moment of translation, when successful, a network of relationships has been 

built. Nevertheless, the consensus and the alliances achieved might be contested at any time, meaning 

that the just created network can always be subject of failure as not being stable to a high degree 

(Callon, 1986a; Law, 2008). Indeed, each actor already involved in the network, could betray the 

others in any moment. For example, the scallops that agreed to anchor themselves at a first point, 

could not do it on a second stage or in the following years. This advances a controversy of 

representativity as well as doubts on the identity of the already defined actors (Callon, 1986a). 

Therefore, it is important to note that translation does not have a beginning nor an end. In fact, 

“translation is a process before it is a result” (Callon, 1986a; p. 224), hence it should be seen as a 

continuous process of negotiations between heterogeneous actors. This is because, as shown in the 

case of the scallops of St. Brieuc Bay, it is extremely difficult to predict the relationships among 

several entities during the course of actions.  

3.1.4. Relevance to the case 
The ANT, and more specifically the process of translation developed by Callon (1986a), will be 

utilised as the theoretical framework for the first part of the following analysis. Several reasons lie 

behind this choice.  
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First, according to Hernes (2010), the ANT can be applied to organisational studies thanks to its 

process-based approach. Indeed, it presents a constructivist paradigm which sees society as a network 

construction made up of relations of heterogeneous actors. Specifically, Callon (1986a) offers a 

conceptual framework to explain such process of becoming that can be applied to all organisational 

processes in the sense of connecting actors across time and space (Hernes, 2010). The authors of this 

thesis believed this process reflects the case at hand. Indeed, in the Emilia-Romagna case, 

heterogeneous actors, namely companies and laboratories, have come together thanks to the work of 

a network-organiser, namely ASTER and ENEA, and agreed to solve a common problem. 

 

Moreover, Callon (1986a)’s framework assumes that there are certain flows that despite being 

unconnected, can converge thanks to the attempts of human actors that assume a coordination role 

(Hernes, 2010). This concept fits to the Emilia-Romagna project since the network creation is made 

possible thanks to efforts of the network-organisers (ASTER) who assumes responsibilities in the 

process creation. On the other hand, that would not apply to all the IS networks, as for example the 

one in Kalundborg where, as narrated in Section 2.3., the role of coordinator has not been associated 

to any actors, but rather, the network organically evolved. That is why, the framework proposed by 

Callon (1986a) fits the case studied in this thesis and it is expected to be a valuable mean to interesting 

insights in the analysis section.  

 

Furthermore, as stated in the previous section, ANT does not aim at explaining reality with a 

fundamental answer. Accordingly, it is more exploratory and descriptive rather than explanatory, 

since it provides a “how” rather than a “why” (Law, 2008). This is also one of the main motives ANT 

has been selected to set the basis of the theoretical framework of this thesis. The ANT will be then 

utilised as a lens to study and describe the process of creation of the project Green - Industrial 

Symbiosis. Specifically, the sociology of translation will be used to study the several steps towards 

the creation of the network, which in the case of Emilia-Romagna, it has been a pilot project but 

aimed at an actual implementation of the IS network. Another important reason lie in the fact that 

ANT is mostly used to study empirical and real situations, and without the aim at proving or creating 

a new theory, it aims at describing the conditions that made the network develop, which appears to 

be the current case.  
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3.1.5. Summary: Actor-Network Theory  
Applying ANT to the IS network creation implies that all the actors - human and nonhuman - are on 

the same level. Therefore, materials, energy and waste exchanged in an IS network, and specifically 

in the Emilia-Romagna case, will be considered of equal importance as the managers and researchers 

involved in the symbiosis. ANT argues that networks are created through the process of translation, 

meaning that four stages - problematization, interessement, enrolment and mobilization- will be 

followed. Therefore, the interviews with the network organiser (ASTER) and the actors (companies 

and laboratories) will be conducted following Callon (1986a)’s four stages to get insights into the 

network formation and relations. However, the authors of the thesis want to highlight that the four 

moments will serve only as a framework aimed at describing the core of this part of the analysis, 

namely the process of network creation. Lastly, as stated above, the ANT and more specifically, the 

process of translation, will used to explore the dynamics of actor-network relations in the Emilia-

Romagna case, that will set the basis of the following phases of the analysis.  

3.2. Social Network Analysis  
The Social Network Analysis (SNA) is an approach that focuses its attention towards the relationships 

among several social units, rather than on the units themselves. It provides a comprehensive 

theoretical framework to understand the structural elements of an IS network (Doménech & Davies, 

2011). Being a broad and comprehensive theory, the authors of the present thesis narrowed it down 

to the concept of embeddedness given by Uzzi (1997), as it will be widely described in the next 

section. The choice is motivated by the fact the notion of embeddedness fits with the process of 

network creation and stabilization of IS and it has been previously employed by other researchers to 

analyse other symbiosis networks (Doménech & Davies, 2011b). Embeddedness, as argued by Uzzi 

(1997), is a valid indicator to assess the performance of an industrial network. The authors of the 

present thesis pondered embeddedness, comprising the concept of trust, fine-grained information 

transfer, and joint problem-solving arrangements, relevant to assess the potential of an IS network, 

specifically the case of Emilia-Romagna. That is why, after the description of the network process 

creation by utilising the process of translation created by Callon (1986a), the analysis dimension will 

shift towards the potential relationships within the network created, namely the pilot project in 

Emilia-Romagna.  
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3.2.1. Social Network Analysis in Literature 
The Social Network Analysis (SNA) is an interdisciplinary approach that focuses its attention on the 

relationships among several social units, rather than on the units themselves. Indeed, the SNA has as 

point of departure social life that is primarily and most importantly created by relations and their 

different patterns (Marin & Wellman, 2011). Therefore, some patterns or regular traits can be 

distinguished, giving rise to a “structure” (Wasserman & Faust, 1994). It is in fact of crucial 

importance the assumption that in SNA the unit of analysis is not the individual, but rather an entity 

comprising a collection of individuals and the linkages among them (Wasserman & Faust, 1994). 

Being the point of attention, social structures are defined “as networks – as sets of nodes (or social 

system members) and sets of ties depicting their interconnections” (Wellman & Berkowitz 1988, p. 

4). Therefore, every network is simply formed by a set of nodes and ties.  

 

This idea of the primacy of relations over the atomised units is at the core of the SNA. Such idea has 

been explicitly published for the first time by Georg Simmel (1971), whose writings have inspired 

the main works of the following network analysis (Marin & Wellman, 2011). He argues that the 

society itself is nothing else than a complex web of relations and there cannot be society without 

interactions. Moreover, he claims that sociologists must study society not as an aggregation of 

individuals simply driven by their personal choices and tastes, but rather, they should focus on the 

interactions’ consequences of the individual choices which in turn might influences other individuals’ 

actions (Marin & Wellman, 2011). In other words, society is found in the interactions rather than in 

the aggregation of individuals. Today, SNA has become an interdisciplinary study and considered a 

striving research area due to its continuously increased attention (Marin & Wellman, 2011).  

 

Wasserman and Faust (1994) provide a comprehensive review of the concepts, methods and 

applications of SNA. These main concepts are: actors, relational tie, dyad, triad, subgroup, group, 

relation, and, network. First, with the term actor, the social entities part of the network are defined. 

Actors can be individuals but also corporates or collective units (Wasserman & Faust, 1994). Actors 

are then linked one another through social ties. With ties, linkages between two or more actors are 

established. They embrace every type of social relationship like friendships, co-workers, co-authors, 

trade flows, information flows, material support, military support, institutional affiliations and, 

personal such as being part of the same club or social group or political affiliation (Vicsek et al., 

2016; Wasserman & Faust, 1994). Moreover, when two actors’ relationship or linkage is established 
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through a social tie, they form a dyad. Dyad is a level of analysis that considers only one relationship 

between a pair of actors, studying for example the intensity, reciprocity and other properties of such 

relationship. When studying those relationships at a higher level, tryad concerns the analysis among 

three actors and their potential social ties whilst a subgroup of actors and all their ties relating them 

are mainly studied following certain criteria (Wasserman & Faust, 1994).  

 

Moreover, to a larger extent, the concept of group is defined as a finite set of actors that for 

conceptual, empirical or theoretical reasons are considered as a limited set of individuals on which 

the networks measurements and analysis are made. Here, the concept of finite represents one of the 

problematic issues of SNA, since the boundaries of such group of actors and ties is restricted by 

analytical requirements (Wasserman & Faust, 1994). Furthermore, the set of ties within the same 

network is defined with the concept of relation. It is important to note that the term relation defines 

the entire collection of ties of the same type which are studied between several pairs of actors. Lastly, 

the authors provide a more explicit definition of social network as a “set or sets of actors and the 

relation or relations defined on them” (Wasserman & Faust, 1994, p. 20).  

 

Among the same set of actors, many networks can be pointed out and mapped, each with its own 

structure, actors, roles, and positions. Every type of tie might form a separate network, and multiple 

networks can be analysed and compared within the same group of actors (Vicsek et al., 2016). That 

is why, the SNA is also being used as descriptive paradigm rather than a theory. Indeed, unlike a 

theory, the SNA provides a way at looking at the problem. Therefore, thanks to its view of society 

made of a web of relations and of the patterns they form, it is utilised to explore the problem, rather 

than to solve it (Vicsek et al., 2016). In this thesis, it will be utilised to explore and describe the 

potential relationships among the participants to the pilot project in Emilia-Romagna. 

 

Generally, the SNA might be considered part of the positivism paradigm, since it comprises 

expectations and measurable topics from an objective view of nodes and ties (Vicsek et al., 2016). 

However, despite its potential use as a quantitative framework, SNA can also be utilised to study 

industrial relations through qualitative lens (Hollstein, 2011). Indeed, qualitative methods offer tools 

for addressing the challenges faced by companies’ network, namely understanding the several 

dynamics and relations within them (Hollstein, 2011), which seems to apply to an IS context. 

Therefore, the authors of the thesis decided to utilise both ANT and SNA, as both allow the research 
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the use of qualitative lenses. However, the two theories will be employed for different purposes. First, 

as narrated in the previous section, the ANT, as built on a constructivist paradigm, will give the 

possibility to the researchers to describe the first stages and motivations that brought the pilot project 

taking place, through the lens of Callon (1986a)’s network process creation. Secondly, the SNA will 

be narrowed down to the concept of embeddedness, as will be described in the following section, and 

it will be aimed at investigating the relations among the actors involved, allowing the researchers 

using qualitative methods.  

 

Indeed, Uzzi (1997) provides a qualitative research aimed at studying network practices, dynamics 

and orientations and assessments (Hollstein, 2011). He makes use of the concept of embeddedness as 

a way to assess companies’ capacity to react to changes in an industrial context as well as assess the 

strength of their relationships (Uzzi, 1997). Doménech and Davies (2011b) argue that studying an IS 

network through the concept of embeddedness, social constructions and dynamics can be detected. 

The authors of this thesis share this vision and believe that embeddedness represents a valid indicator 

of the performance of an IS network. Therefore, it can be applied to the case of Emilia-Romagna, 

where the performance studied is the one of a potential network.  

3.2.2. Embeddedness and networks  
In his work, professor Brian Uzzi (1997) conducts an analysis aimed at the assessment of the 

performance of embedded networks. The concept of embeddedness refers to the process by which 

social relations shape economic action. Two types of exchanges taking place between different 

organisations are identified. The first type is referred as arm’s length ties, or market relationships, 

characterized by lack of mutuality between the actors, sporadic nature of the relationships and a 

narrow economic interest. On the contrary, embedded ties, or close relationships, constitute a less 

frequent type of exchange which, however, usually characterize the most critical inter-firms 

exchanges (Uzzi, 1997).  

 

Uzzi (1997) further argues that embedded ties present three main features. Namely, trust, fine-grained 

information transfer, and joint problem-solving arrangements. Particularly, trust constitute the 

primary characteristic of embedded networks. Trust here is expressed as “the belief that an exchange 

partner would not act in self-interest at another’s expense” (Uzzi, 1997, p.43) and it is opposed to 

the calculated risk that defines market relationships. Specifically, trust is defined as an heuristic 

quality, which can significantly help in accelerating the decision-making process. As a result, the 
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primary outcome of a governance based on trust is the fact that it enhances the access to resources 

that are difficult to be priced and would not be accessed in a market relationship (Uzzi, 1997). Other 

authors further contribute to the conceptualization of trust intended as a social mechanism. In their 

work, Lewis and Weigert (1985) introduce four conditions that generate trust. Firstly, all the actors 

involved must comprehend the common value that can obtained through their collaboration. 

Secondly, the common values must be translated in practical actions, i.e. common goals. Thirdly, the 

expectations of all the actors involved, should be consistent with their general commitment towards 

society. Lastly, participants’ trust must also be corroborated by facts that justify such trust (Lewis 

and Weigert, 1985).  

 

A second key feature of embedded networks is the transfer of fine-grained information. Particularly, 

information exchange within embedded relationships happens in a more tacit way with respect to 

arm’s length ties, which are based on the transfer of price and quantity data. Fine-grained information 

transfer include knowledge regarding strategy and profit margins, as well as facts earned through 

learning by doing (Uzzi, 1997). In addition, the transfer of fine-grained information is based on 

constant communication between the parties. Moreover, according to the author, fine-grained 

information transfer entails a holistic, rather than separative, approach. Accordingly, this type of 

information transfer brings remarkable benefits for the actors involved, in terms of breadth of their 

behavioural options, along with increased precision in long-term forecasts (Uzzi, 1997).  

 

A third key characteristic is represented by joint problem-solving arrangements. Uzzi (1997)’s 

research shows that, within embedded networks, problem-solving mechanisms enable organisations 

to take decisions during the process in an easier way. Specifically, through routines negotiation and 

mutual adjustment, decision-makers are empowered with enhanced flexibility. For instance, this 

feature facilitates exit strategies due to explicit and ongoing learning that take place within the 

network (Uzzi, 1997).  

 

The framework proposed by Uzzi (1997), which approaches networks through the lens of 

embeddedness, characterises three main features: trust, fine-grained information transfer and joint 

problem solving. Being these characteristics what allows companies being flexible, and adapting in 

complex industrial context, the authors believed them relevant to study the potential relationships in 

the potential IS network of Emilia-Romagna. 
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3.2.3. Relevance to the case 
As stated in the previous section, the authors of this thesis pondered the concept of embeddedness 

relevant to the study of the Green - Industrial Symbiosis pilot project. Specifically, embeddedness 

according to Uzzi (1997) is a useful indicator to examine companies’ relations in an IS and to assess 

companies’ capacity to react to changes in an industrial context as well as assess the strength of their 

relationships. Therefore, its application might provide the analysis with insights on the factors that 

might have hindered the practical implementation of the IS network in Emilia-Romagna. Therefore, 

this second part of the theoretical framework and the following analysis will be structured according 

to the three factors presented by Uzzi (1997) - trust, fine-grained information transfer and joint 

problem-solving arrangements - with the aim of understanding the performance of the potential IS 

network in Emilia-Romagna. 

3.2.4. Summary: Social Network Analysis  
This section has presented the second level of the theoretical framework, i.e. the SNA and, in 

particular, the concept of embeddedness proposed by Uzzi (1997). The SNA is an interdisciplinary 

approach, which is increasingly being applied to disciplines and social contexts (Doménech & 

Davies, 2011b). As described above, the SNA has as primary unit of analysis the relations among a 

set of actors rather than the actors themselves. Fort the purpose of this thesis, the relations among the 

participants of the Green - Industrial Symbiosis pilot project, will be studied through the concept of 

embeddedness, as defined by Uzzi (1997). Indeed, he argues that embedded networks are 

characterised by flexibility and adaptability towards industrial change, two attributes for successful 

IS settings (Uzzi, 1997; Doménech & Davies, 2011b). Embedded networks are characterised by three 

main conditions: 1) trust, 2) fine-grained information transfer and 3) joint problem-solving 

arrangements (Uzzi, 1997), which will be addressed with the following interviews with the project’s 

stakeholders.  

3.3. Cultural Dimensions 
As anticipated in the introduction, this thesis will tackle the concept of IS from a cultural standpoint. 

In particular, the third part of the analysis will investigate the main barriers that have hindered the 

practical implementation of the IS pilot project in Emilia-Romagna, and will consequently discuss 

their potential cultural origin. Therefore, the framework of barriers to IS proposed by Fichtner et al. 

(2005) will be applied in synergy with the model of cultural dimensions elaborated by Geert 
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Hofstede (Hofstede, Hofstede, & Minkov, 2010), which will constitute a key tool for the analytical 

part of the present thesis. 

 

History  

In the late 1960s the Dutch social psychologist Geert Hofstede started developing an interest in 

national cultural differences (Hofstede et al., 2010). Building on his interest and on the access to a 

wide database of IBM employees’ data, he published, in 1980, his first book, “Culture’s 

Consequences”. Hofstede’s work was brought out at a time when the curiosity around the study of 

cultural differences between nations and organisations was surging (Hofstede et al., 2010). However, 

the information and notions provided by the author in his first book did not fully reach the audience, 

so the readers got his message only partially. For this reason, in 1991, Geert Hofstede released another 

publication, i.e. “Cultures and Organisations: Software of the Mind”, where he tried to address the 

topic of cultural differences in a more comprehensible way for the general public (Hofstede et al., 

2010).  

 

In this section, the Hofstede’s framework of six cultural dimensions will be presented by relying on 

the updated third edition of “Cultures and Organizations: Software of the Mind”, published in 2010 

with the contribution of Geert Jan Hofstede and Michael Minkov. As stated by the authors, the aim 

of the book is to “help in dealing with the differences in thinking, feeling, and acting of people around 

the globe” (Hofstede et al., 2010, p. 4). 

3.3.1 The Concept of Culture  
To fully grasp the nature of cultural differences, it is important to firstly understand how Hofstede 

and colleagues (2010) frame the concept of culture. Every person bears patterns of thinking and acting 

that have been developed throughout people’s lifetime, from childhood to a more mature phase. In 

their work, the authors describe those patterns of thinking, feeling and acting through the term 

“mental programs” or “software of the mind”. Through the use of such terms, the authors do not mean 

to depict humans’ mind as programmed like computers. Specifically, Hofstede et al. (2010) assert 

that mental programs can shape our thoughts, feelings and action, but every person holds basic 

abilities to deviate from that predisposition. On the other hand, it is still possible to indicate credible 

reactions given someone’s past experience (Hofstede et al., 2010).  
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According to Hofstede et al. (2010), mental programs originates from a combination of the influences 

of the social context where people grow up and their following experiences. In common parlance, 

software of the mind is usually defined as culture (Hofstede et al., 2010). In Western society, the term 

culture indicates “civilization” and includes the outcomes of virtuosity in various disciplines as art 

and literature. Conversely, by defining culture as mental software, the authors adopt the notion in a 

broader sense, embracing the sociologists and anthropologists’ conception of culture. Namely, along 

with the aforementioned patterns of thinking, feeling and acting, culture does not only comprise arts, 

but also those activities that characterize our everyday life (Hofstede et al., 2010). In addition, the 

authors highlight the social aspect of culture, defining the latter as “the collective programming of 

the mind that distinguishes the members of one group or category of people from others” (Hofstede 

et al., 2010, p. 6).  

3.3.2 Three levels of mental programming 
Since culture is learned and not inherited, it should be considered separately from human nature on 

one hand and personality on the other. Specifically, there are three different levels of uniqueness in 

mental programming, that go from human nature to culture and finally to personality (Hofstede et 

al., 2010). As argued by the authors, human nature is universal and inherited within our genes. For 

instance, this include the capacity to feel love, fear and sadness. Nevertheless, the way we manifest 

those feelings may vary in different cultures. At the top of the pyramid, Hofstede and colleagues 

(2010) place the personality of an individual, which includes the mental programs that are 

characteristic of each person. These traits are both inherited and learned, as they partially given by 

our genes and partially modified by the influence of collective culture (Hofstede et al., 2010). 

3.3.2.1. Manifestation of culture 

To being able to analyse cultural differences, it is important to understand how culture is manifested. 

In their work, Hofstede et al. (2010) present four types of culture manifestation, i.e. symbols, heroes, 

rituals and values.  

 

According to the authors, symbols comprise words, signs and objects that convey specific meanings, 

which are accepted only by those sharing the same culture. Heroes, instead, are people, really existed 

or not, who represent the personification of the characteristics that are highly valued within a culture. 

On the other hand, rituals are collective actions that are indispensable from a social point of view, 

even if they do not have a utilitarian purpose. Religious ceremonies, ways of greetings and showing 
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respect are all examples of rituals. Additionally, the way people write and talk is considered another 

form of rituals. Symbols, heroes and rituals are all encompassed by the term practices, which 

indicates that whilst they appear visible from the outside, their meaning can be comprehended only 

within a culture. Lastly, values compose the core of a culture, and opposed to the practices, they are 

invisible. According to the authors, values represent our tendencies to choose certain situations over 

others, e.g. evil versus good or irrational versus rational, and they are acquired in the very early stage 

of life (Hofstede et al., 2010).  

3.3.2.2. National Identities, Values and Institutions  

Following the concept of values, the authors add with three sources of differentiation between 

countries, namely identity, values and institutions, and argue that all three are rooted in history. 

Firstly, identities are inherent in the languages, religions or practices of a country, therefore identified 

only when visible. On an opposite side, values are implicit as they belong to the invisible software of 

the mind, therefore making difficult to be detected. Nevertheless, the authors argue that institutions, 

comprising laws, rules, organisations and governments represent the values inherent in a country. 

Accordingly, as institutions and laws grow within a culture, they perpetuate the mental programming 

they were founded on. In other words, “[i]stitutions cannot be understood without considering 

culture, and understanding culture presumes insight into institutions” (Hofstede et al., 2010; p. 24) 

3.3.3. Hofstede’s dimensions of national cultures 
Whereas the notion of culture has been explored and described in detail in the section above, the 

meaning of the term “dimension” still lacks discussion to further proceed in the explanation of the 

different dimensions. Particularly, in this context, the word dimension indicated a character of a 

culture that can be measured relatively to other cultures (Hofstede et al., 2010). In his first book 

“Culture’s Consequences”, Geert Hofstede presented empirical evidence for four cultural 

dimensions, which have been later revised and updated with the participation of the linguist Michael 

Minkov, who significantly contributed to the introduction of two additional dimensions (Hofstede et 

al., 2010). The cultural dimensions explained in their work “Cultures and Organizations: Software of 

the Mind” will be introduced and discussed in this section.  

 

Following the work of Hofstede et al (2010), the six cultural dimensions are: power distance, 

masculinity versus femininity, indulgence versus restraint, individualism versus collectivism, 

uncertainty avoidance and long-term versus short-term orientation (Hofstede et al., 2010). However, 
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in the following sections, only the last three will be examined. Therefore, power distance, a dimension 

that comprises inequality in the workplace, masculinity versus femininity, implying cultural 

differences over emotional feelings and indulgence versus restraint, a dimension regarding people’s 

well-being, appear not to be connected to the IS literature and thus, they have been considered not 

relevant for the present case. As mentioned above, Hofstede’s cultural dimensions (2010) will then 

be employed in synergy with the level of barriers that can hinder an IS network (Fichtner et al., 2005), 

presented in the Section 2.2.4. 

 

Individualism versus collectivism  
Hofstede and colleagues (2010) define individualism as belonging to societies where connections 

between people are generally movable and unsecure, as they prioritize their own wellbeing along 

with the one of their close nuclear family. Conversely, collectivism characterize societies where the 

interest of the group prevails over the one of the individual. According to the authors, societies are 

guided by the so-called “power of the group” (Hofstede et al., 2010). People’s first group is their 

extended family and then, when children grow up, people start feeling themselves as part of an in-

group, which constitutes the main source of their own identities while also being a shield against the 

difficulties of life (Hofstede et al., 2010).   

 

Following the study conducted by Hofstede et al. (2010), individualism can be described with the 

three main aspects. Firstly, the individualist pole includes preference for personal time, i.e. having a 

job that leaves you with the possibility of spending time with yourself and the family. Secondly, 

freedom to assume the approach that best suits you is also highly valued (Hofstede et al., 2010). 

Lastly, another fundamental aspect is constituted by the degree of challenge and self-improvement 

that the job is offering. On the other hand, collectivism is characterized by the preference for training, 

physical conditions and use of skills. Training relates to the possibility to learn new skills and improve 

the existing ones. Then, physical conditions deal with the presence of an appropriate working 

environment. Lastly, use of skills describes the possibility for the employees to fully use their skills 

in their job (Hofstede et al., 2010).  

 

Uncertainty avoidance 
Feelings of uncertainty are part of people’s everyday life and each person has his or her way to deal 

with them. However, these feelings can also be partially shared within a society because, as 
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highlighted by Hofstede et al. (2010), the way people feel and cope with uncertainty is learned but is 

also part of our cultural heritage.  

 

The survey conducted with IBM employees showed an important pattern. Specifically, the authors 

argue that people from the same country tend to answer consistently in the same way to questions 

related to job stress, rule orientation and intent to stay in the company for long-term. In particular, in 

countries where more people feel under stress at work, more people also want rules to be respected 

and more people aim for a long career in the same company (Hofstede et al., 2010). Following these 

findings, the authors define the uncertainty avoidance dimension as “the extent to which the members 

of a culture feel threatened by ambiguous or unknown situations” (Hofstede et al., 2010, p.191).  

 

Long-term versus short-term orientation 
The fifth dimension has been later introduced by Geert Hofstede inspired by the Chinese Value 

Survey, developed and analysed by Michael Bond (Hofstede et al., 2010). According to the authors, 

the dimension did not emerge with the IBM survey because the researchers did not ask the right 

questions. For this reason, the author decided to update the original four cultural dimensions with a 

fifth one, i.e. long-term versus short-term orientation (Hofstede et al. 2010). Long-term orientations 

is defined as “the fostering of virtues oriented towards future rewards - in particular, perseverance 

and thrift” (Hofstede et al., 2010, p.239). On the other hand, short-term orientation represents “the 

fostering of virtues related to the past and present - in particular, respect for tradition, preservation 

of “face”, and fulfilling social obligation” (Hofstede et al., 2010, p.239).  

3.3.4. Relevance to the case  
Hofstede’s cultural dimensions are the most widely utilised cultural framework in psychology, 

sociology, marketing, or management studies (Soares, Farhangmehr, & Shoham, 2007; Søndergaard, 

1994). Indeed, these dimensions can be used as a conceptual framework “to classify and to explain 

the influence of culture on the research topic” (Søndergaard, 1994, p. 453). Therefore, the authors of 

the current thesis, believed them relevant to study the cultural aspects that could lead to an IS 

Network. More specifically, the main motivation behind the choice of a cultural approach and of the 

Hofstede’s framework derives from the fact that it fits in a sound way into the literature related to the 

case at hand. Particularly, Hofstede’s cultural dimensions seem to align with the facilitating factors 

and barriers for IS presented in Sections 2.2.3 and 2.2.4 (van Beers et al., 2007; Fichtner et al., 2005). 
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For instance, long-term versus short-term orientation and individualism versus collectivism relates to 

the symbiosis drivers as corporate citizenship and availability of information. Specifically, the 

willingness to cooperate with other organisations towards a benefit for the community has been 

appointed as facilitating factor for the establishment of an IS (van Beers et al., 2007). Additionally, 

the same dimensions are connected to the main barriers to IS development as personal and enterprise 

resource related barriers, e.g. limited time and budget dedicated to the project, but also inter-firm 

barriers as the fear of being too much dependent on other actors.  

 

Furthermore, Hofstede (2010)’s cultural dimensions are strongly connected with the specific case of 

this thesis. As highlighted by Mencherini (2016), one of the main weaknesses identified in the project 

in Emilia-Romagna has been the fact it was conducted in a “protected” setting, with companies 

constituting the excellence in terms of innovation and thus, more comfortable to disclose their 

sensitive information for the purpose of the research. However, according to the author, given the 

general negative attitude of Italian companies to provide information to other companies, especially 

if in the same industry, the project would not probably have succeeded in a different and more realistic 

scenario (Mencherini, 2016). As mentioned above, the availability of companies to share information 

is one of the keys for the success of IS and thus, exploring the development of the project through the 

lens of the aforementioned cultural framework seems suitable approach. 

 

However, the authors of the present thesis believed important to note the main limitation of the use 

of Hofstede (2010)’s cultural dimensions’ framework. Specifically, the limitation lies in the definition 

of dimension itself. As presented in the previous section, the authors argue that dimension is the 

character of a culture that can be measured relatively to other cultures (Hofstede et al., 2010). 

Nevertheless, in the following analysis, the national culture of the pilot project stakeholders, i.e. 

Italian culture, will not be compared to a second country’s culture. However, as explained above, the 

authors of the thesis believed Hofstede (2010)’s categorizations of culture, namely in individualism 

versus collectivism, uncertainty avoidance and long-term versus short-term orientation dimensions, 

relevant to the study the case at hand and suitable for the barriers and facilitating factors of the IS 

network. Therefore, being mindful of the original definition of dimension, Hofstede (2010)’s cultural 

framework will be utilised even without a two-countries comparison.  
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3.3.5. Summary: Cultural Dimensions 
This section has provided an understanding of one of the key theories in relation to cultural 

differences, i.e. the cultural dimensions’ approach developed by Geert Hofstede in 1980 and later 

implemented with the contribution of Geert Jan Hofstede and Michael Minkov (2010). The first part 

of the chapter has been dedicated to the notion of culture according to Hofstede’s conceptualization. 

According to the author, culture can be defined as collective mental programs that characterize a 

group of people from the others. Accordingly, culture is positioned between human nature, which is 

universal, and personality, which is characteristic of everyone. Moreover, the manifestations of 

culture have been presented i.e. through practices and values. The second part of the chapter has been 

devoted to the description of three out of the six Hofstede’s cultural dimensions, aimed at providing 

a comparative framework for the analysis of cultural differences between countries. The dimensions 

employed by the present research are individualism versus collectivism, uncertainty avoidance and 

long-term versus short-term orientation.  

 

3.4. Theoretical Framework Summary 
With the aim of endowing the reader of an overview of the theoretical framework, Table 1 summarises 

the main concepts presented above. 
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Table 1: Theoretical Framework. Authors’ own creation 
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4. Methodology and Methods  
After having reviewed and discussed the main theories that will be employed as theoretical 

framework for the analytical part of the thesis, the methodology and methods selected for the present 

research will be discussed. This section aims at explaining the overall strategy of the research and 

will follow the work of Crotty (1988), by reflecting upon epistemology, theoretical perspective and 

methodology. This is followed by a description of the methods used.    

4.1. Methodology 

4.1.1.  Epistemology  
Reflecting upon philosophical issues will help the researcher to collect, analyse and interpret data as 

well as to avoid methods and techniques that might not be appropriate for the chosen type of research 

question (Easterby-Smith, Thorpe & Jackson, 2015). Indeed, Crotty (1998) argues that the choice of 

methods and strategies that the research is proposed to utilise must be justified by the researcher’s 

theoretical perspective, which entails the way reality is perceived. Moreover, such theoretical 

perspectives are derived from the type of knowledge attained to the current research, which is an 

epistemological question (Crotty, 1998).  

 

Indeed, epistemology deals with the nature of the knowledge. It provides the philosophical ground 

that makes the researchers able to decide which knowledge is possible and to ensure that such 

knowledge is adequate and legitimate (Crotty, 1998). Therefore, different epistemological stances 

imply profound different ways on how the research is processed and its results are presented. Social 

constructionism’s main claim is that an objective truth does not exist, rather it is made by the 

individual actors (Crotty, 1998). Such epistemological position has been found appropriate for the 

current thesis, and the reasons behind this choice will be hereafter explained. 

 

According to social constructionism, meaning is not discovered but it is rather constructed by human 

beings when they engage with the external world they are interpreting (Crotty, 1998). Accordingly, 

reality is socially constructed and social actors place different interpretations on the different 

situations they find themselves (Saunders et al., 2009). Therefore, social constructionism will allow 

this thesis’ researchers examining the social structure and the process of creation of an IS network. 
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Indeed, such network is simultaneously constructed and reconstructed by both the researchers and all 

the actors involved.  

 

Moreover, Saunders et al. (2009) stress the necessity to be mindful about the several and different 

interpretations the actors studied in the research might attach to the situations they find themselves. 

Therefore, such interpretations will affect their actions and behaviours (Saunders et al., 2009). That 

being said, the authors of this thesis will seek to understand and detect this subjective reality to make 

sense of the motivations that engaged the pilot project’s participants in taking part of a potential IS 

network. This last concept, also justifies the choice of the use of ANT as an exploratory theoretical 

framework for understanding the process of network creation. That is also why, qualitative data 

collection, through semi-structured interviews, has been found the appropriate method for this thesis. 

A further description and explanation of the methods used will be described in Section 4.2. 

 

Furthermore, Crotty (1998) emphasises another interesting concept within the context of social 

constructionism, i.e. culture. In fact, as constructionists only recognise the meaning of reality made 

by social actions and interactions, they also acknowledge that culture is an institution already 

embedded into human actors, therefore guiding their behaviour (Crotty, 1998). This is also in line to 

the definition of culture provided by Hofstede et al. (2010) in Section 3.3.1. These arguments are 

relevant to this thesis and justify the choice of studying the cultural and social aspect of the potential 

IS network in Emilia-Romagna as a driver behind either the motivations that lead the project take 

place as well as a barrier that hindered its practical implementation.  

4.1.2. Theoretical Perspective  
The theoretical perspective is an “approach to understanding and explaining society and the human 

world” (Crotty, 1998, p. 3), that provides grounds for the logic and criteria of the following research 

methodology choice. Following the line of reasoning of social constructionism, interpretivism 

appears to be the most appropriate theoretical perspective for the current thesis, as it is aimed at 

understanding human and social reality in a personal way since it recognises that a direct access to 

the real world does not exist. Interpretivism, due to its subjective nature, can be considered one of the 

natural theoretical development of the epistemological stance of social constructivism (Crotty, 1998). 

Within interpretivism, hermeneutics is its historical steam most appropriate for the current thesis. In 

fact, hermeneutics provides insights into the interpretation of textual material, either written texts as 

well as spoken words then recorded and transcribed. Moreover, it highlights the importance of the 
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context where the text has been written, therefore implying a context-based analysis (Easterby-Smith 

et al., 2015). That is why, the researchers of the thesis will be mindful of the context where the project 

studied has taken place, i.e. conducted between 2013 and 2015, meaning that some years have passed 

and that such temporal context is unlikely to appear the same as the current one. Furthermore, the 

concept of culture that might influence both the writer and the reader, must be taken into consideration 

(Easterby-Smith et al., 2015). This is why, the researchers will be aware that a single correct 

interpretation of the motivations as well as the social and cultural dynamics behind the IS pilot project 

might not exist, but will constructed by both the researchers and project participants.   

4.1.3. Research Methodology 
The research methodology chosen will shape the following methods and it is linked with the desired 

outcome (Crotty, 1998). Following the above line of reasoning, from social constructionism to 

hermeneutics, discourse analysis seems to be relevant to the case at hand. In fact, discourse analysis 

as a methodology, is largely used in social research as it embraces a wide range of approaches to the 

analysis that focus on the language of data in specific social contexts (Easterby-Smith et al., 2015; 

Saunders et al., 2009). That is why, such methodological choice will allow the researchers to study 

the social aspects of the IS network in Emilia-Romagna from a qualitative approach and mostly, it 

will allow to give a specific focus to the narrative (discourse) provided by the participants 

interviewed.  

4.1.4. Research approach  
Due to the nature of the research questions, the current thesis will take an inductive approach. As 

argued by Saunders et al. (2009), such approach emphasises a close understanding to the context of 

the case studied, which, as already explained above, happens to be the case here. Moreover, it allows 

more flexibility to the study of the social world. Indeed, it reflects the epistemological position 

already adopted, social constructionism, as it recognises the social world being constructed and 

reflected upon the researchers and the actors involved, the same way the potential IS network will be 

studied.  

4.2. Methods  
Crotty (1998) defines methods as “the techniques or procedures used to gather and analyse data” 

(p. 3). Due to the nature of the research question and the epistemological stance stated above, this 

thesis will make the use of qualitative methods. With the aim of understanding and exploring the 
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context, the authors of the thesis made the use of secondary data in the form of academic papers, 

reports and websites. This provided both the researchers and the reader with the relevant literature 

and theories needed to narrow down the research to the Emilia-Romagna case. Therefore, case study 

as research strategy and semi-structured interviews as a means for data collection, have been 

determined the most appropriate methods for answering the problem proposed in Section 1.4. Also, 

the methodology is designed in dynamic terms, therefore a working research question has been 

adopted with the aim of guiding the researchers of the thesis in the development of theoretical 

framework, that will eventually provide the analytical lenses to study the “world”, namely the Emilia-

Romagna case.  

4.2.1. Research Strategy  
The research strategy adopted in this thesis is a single case study with holistic perspective (Yin, 2003). 

Such strategy is widely common in social research and mainly used for exploratory studies and it 

focuses on empirical topics by following several pre-defined procedures (Yin, 2003). For the purpose 

of this thesis, the authors believed case study to be the most relevant strategy as it allows to gain a 

rich understanding of the context of the research as well as the processes being enacted, as in the 

current case the pilot project in Emilia-Romagna (Saunders et al., 2009). Also, Schramm (1971) 

defines the main goal of the case study a way to “illuminate a decision or a set of decisions: where 

they were taken, how they were implemented, and with what result” (Schramm, 1971, p. 6). Indeed, 

such definition applies to the main purpose of the current thesis.  

 

The rationales behind the use of single case could vary from the case representing a critical or unique 

case, or in opposition to that, when it stands for a representative or typical case (Yin, 2003). The case 

at hand, the IS pilot project, can be considered a unique case, since, according to the author, it might 

be a phenomenon that few have considered before, which appears to be the case here. Secondly, it 

falls into the holistic case study category, referring to a single unit of analysis (Yin, 2003). The focus 

of the current research is to understand the barriers that might have hindered the practical 

implementation of an IS network in Emilia-Romagna from the actors’ perspective, where either the 

project participants as well as the organisers are taken into considerations and their opinions analysed. 

It is then clear that the unit of analysis is comprehensive of all actors involved, therefore studying the 

pilot project holistically.  
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Moreover, the use of case study as a research strategy, here a single case studied holistically, allows 

a wide range of data collection techniques, including observation or interviews (Saunders et al., 

2009). This is relevant for the current thesis as qualitative semi-structured interviews will be utilised 

to collect data and information from the pilot project participants, as will be explained in Section 

4.2.3.  

4.2.2. Data Collection  
After the utilisation of qualitative secondary data aimed at understanding and exploring the context, 

the data utilised to answer the research questions and study the phenomenon, i.e. Emilia-Romagna 

case, take the form of qualitative primary data. According to Hox and Boeije (2005, p. 593), primary 

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

problem best”. The most important advantage of using primary data is that they provide exclusivity 

for the problem at hand (Hox and Boeije, 2005). The primary data utilised in this thesis are collected 

through semi-structured interviews, that allow the researchers to retrieve in-depth insights concerning 

the problem at hand (Saunders et al., 2009). The reasons behind the choice of semi-structured 

interviews and their description will be provided in the next section.  

4.2.3. Data Collection technique 
As stated above, the technique utilised to retrieve data are semi-structured interviews. Interviews are 

simply defined as a purposeful conversation between two or more people (Kahn & Cannell, 1957), 

where the researchers’ focus is on asking questions to which the participants respond without any 

interference or bias. In semi-structured interviews, as part of in-depth qualitative interviews, the 

themes and questions that the researcher is going to cover are already prepared before the interview 

but, depending on the flow of the conversation, variations can be made. Since every discussion is 

usually ‘unique’, the data are usually recorded or noted and transcribed to help researchers in the 

analysis (Saunders et al., 2009). Two main reasons lie behind this data collection technique choice. 

First, having no fully standardised questions will allow the researchers of the thesis to get a wide 

range of answers from different perspectives, from the key actors of the Emilia-Romagna pilot 

project, namely the companies and laboratories participants, one organiser and one external 

consultant. Moreover, the semi-structured features of the interview will still leave the researchers the 

option to further investigate certain aspects of the study according to the flow of the interview and 

without interfering with the answers given by the interviewees. 
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4.2.4. Interview Process 
The selection of the interviews participants has been quite straightforward. After the two researchers 

of the thesis became aware of the case of Green - Industrial Symbiosis of Emilia-Romagna, they 

contacted two of the organiser companies, ASTER and ENEA, who shared information about the 

project, its outcome and mostly, gave access to academic papers drafted after the end of the pilot 

project in 2015. Also, a list of all the participants’ companies and laboratories with the corresponding 

names of reference has been shared. Thanks to this material, the researchers had the possibility to 

gain several insights about the project and its outcome, and therefore decided to select it as a case 

study.  

 

To retrieve relevant data for the study at hand, the researchers found logical to perform the interviews 

with the companies and laboratories taking part to all the stages of the pilot project. Indeed, among 

20 companies and laboratories that joined the first part of the project (focus group), only 14 then 

joined the entire process (Cutaia et al., 2015). Consequently, an introductory email has been sent to 

each of the 14 company or laboratory representatives. The email comprised a short introduction of 

the two researchers and a brief explanation of the main purpose of the thesis, and with the request of 

the collaboration by agreeing to be interviewed. After this introductory email, seven actors agreed to 

collaborate whilst two replied with a negative response and the rest did not answer to the email nor 

to a follow-up.  

 

Therefore, a total of seven interviews has been performed comprising four companies, one laboratory, 

one organiser and one project external consultant, involved in the project from the beginning (see 

Table 2).  

 

 

 

 

 

 

 

 

 



53	
	

Table 2. Interviews Participants. Source: Authors’ own creation  

 
 

Since all the interviewees were placed in Italy, all the seven interviews have been conducted via 

telephone. Moreover, they have been conducted in Italian, as Italian being the native language of both 

the interviewees and the interviewers. This also helped to overcome any language barrier that could 

have biased the flow of the interviews and helped to make the participants feel more comfortable. All 

interviews were audio recorded, and that allowed the researchers to fully concentrate on the answers 

of the interviewees and react to them, if necessary. Also, to overcome a potential interview bias, 

where the process of interviews conducting could influence the responses (Easterby-Smith et al., 

2015), the questions were voluntary left open and quite broad. Furthermore, it is important to note 

that for obvious reasons, the interview guide (see Appendix 1) for the companies and laboratories 
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participants, the one for the network organiser and the one for the external consultant, were slightly 

different, whilst maintaining the same investigation areas. Consequently, the audio files have been 

transcribed in Italian to keep the rightful meaning and then coded. After choosing which quotes were 

needed for provide insights to the analysis, these quotes have been translated into English by the two 

researchers at the best of their capabilities. In doing so, not only word equivalence has been utilised 

but the closest expressions have been preferred to keep the contextual meaning of the quote.  

4.2.5.  Data Codification  
Generally speaking, the approaches employed in the analysis of qualitative data are aimed at the 

systematic reduction of data complexity to enhance the development of theories from the data 

collected (Easterby-Smith et al., 2015). Nevertheless, the way in which these “tasks” are performed 

differs according to the selected approach.  

 

The present research will employ a template analysis for the analysing the qualitative data coming 

from the interviews. Such a method can be defined as a hybrid between content analysis, which entails 

a predetermined coding, and grounded theory, where codes are developed during the analytical 

process (King, 2004). Specifically, this method combines an inductive and a deductive approach by 

creating a predetermined set of categories to be attached to data, with the possibility of revise them 

during the analysis (Saunders et al., 2009). Therefore, template analysis is considered a flexible 

approach for data handling as the categories can be modified along the process. Additionally, a 

template analysis requires categories to be displayed hierarchically according to different code levels, 

to facilitate the subsequent data grouping (King, 2004). For the purpose of this thesis, not a 

hierarchical approach to coding has been adopted, but rather subsequent. Indeed, in the present 

research, the first broad categorization has been developed during the formulation of the areas and 

questions of the interview. Namely, as for the interviews, the categorization process started from the 

three pillars that constitute the theoretical framework, i.e. ANT and SNA for the first two parts, and 

as for the third part of the analysis, also the barriers at the IS implementation, namely personal, 

enterprise and inter-company level barriers, have been utilised as categories, with the aim to be 

discussed with Hofstede’s cultural dimensions. Lastly, the coding framework can be found in 

Appendix 2.2.   
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4.2.6 Validity & Reliability  
The research design adopted in the present thesis, i.e. a case study strategy, is usually object of critics 

regarding its external validity, meaning that the findings are considered difficult to be generalized 

(Yin, 2003). However, as suggested by Yin (2003), the selected approach is not meant to engage with 

statistical generalization, but rather analytical, meaning that the research is aimed at generalizing the 

findings to wider theories, and not to other cases. To do so, a rigorous method has been applied. 

Specifically, the theoretical framework has been formalized in detail before the data collection took 

place. In addition, a single-case design has been picked as unique case, given the fact that the Emilia-

Romagna project has not been studied in depth. Another delicate issue when dealing with research 

designs is represented by reliability, which indicates that the findings of a study can be obtained by 

other researchers if the exact same case is examined using the same procedure (Yin, 2003). As 

proposed by Yin (2003), the present research has strictly applied the case study protocol, that entails 

a rigorous documentation of the research design. Therefore, to overcome reliability issues, all the 

relevant information has been documented. This documentation is provided by the description of the 

methods utilised, to be found in Section 4.2., as well as by the interview guide, available in Appendix 

1, constructed starting from the theoretical framework presented in Section 3.   

4.3. Research Limitations  
This study is subject to some limitations. First, due to the limited connections the authors of the thesis 

had with the participants in the pilot project, only seven interviews have been performed. In this 

regard, more insights would have been retrieved in the case of all the participants agreed to take part 

to the interview process. Moreover, only one external consultant and expert in the CE has been 

interviewed. In this respect, the contribution of more experts in CE would have broadened both the 

results as well as some further research. Moreover, Italian has been kept as a conversation language 

during the data collection process to overcome any language barrier. However, despite the effort 

made to translate the interviews to the exact meaning in English, few lexical nuances might have been 

grasped only partially. Furthermore, the adopted epistemology, i.e. social constructionism, implies 

that reality is constructed by both the researchers and the actors studied (Crotty, 1998). This means 

that the two researchers are part of the construction of the results of this thesis, implying that the same 

study, conducted by other researchers could have turned out differently. This could have affected the 

interviews process, as argued by Kvale (2008), as the interaction in an interview affects the 

interviewee and the knowledge produced. Consequently, the knowledge constructed in the interviews 
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is specific to those interviews as the two researchers became actors in the construction of the 

knowledge. Conclusively, the results are assumed to be contingent on the two researchers’ 

participation.  
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5. Analysis  
The next section presents the findings from the data collected through the interviews described in 

Section 4.2. As anticipated above, the analysis will follow a structure that combines the theoretical 

framework and the reviewed literature related to IS. The chapter will be organized in three main 

sections, according to the three pillars that constitute the theoretical framework. Specifically, the first 

part will be dedicated to the understanding of the phases of network creation by relying on the ANT 

approach and specifically to the Process of Translation by Callon (1986a). Then, the second part of 

the section will be directed to exploration of the internal dynamics that characterized the network 

during the project. This section will be crafted following the SNA, with focus on Uzzi’s (1997) notion 

of embeddedness. Conclusively, the third part of the chapter will relate Hofstede (2010)’s cultural 

dimensions to the drivers and barriers for IS, presented in the literature review section, with the aim 

of shedding light on the conditions that might have hindered the actual implementation of an IS in 

Emilia-Romagna region. A synthesis of this approach is available in Figure 3. 

 

 
Figure 3: Analysis Structure. Source: Authors’ own creation 

5.1. Network Process Creation  
In this section, the first stages of the pilot project Green - Industrial Symbiosis will be analysed 

following the four moments presented by Callon (1986a), namely problematization, interessement, 

enrolment and mobilization. This section’s aim is to narrate the network creation process. 

Accordingly, it is important for the reader to note how the term network has been interpreted in the 
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current case. Specifically, in this section of the analysis, the term network defines the pilot project 

Green - Industrial Symbiosis, widely described in Section 2.4, comprising the several meetings aimed 

at finding the potential synergies between the companies.  

5.1.1. Problematization  
Problematization is the definition of a state of affair considered “problematic” in some way by the 

principal actor, in the current case identified in ASTER. The principal actor can also be defined as 

the network-organiser, as it will be referred hereafter. Such state of affair needed to be addressed with 

the implementation of a pilot project regarding IS, and can be summarised with the following sentence 

provided by the representative from ASTER:  

“The project was born in 2012 [...] The reason behind, was that we got some “equalization 

funds” from EU that have been allocated to study the potential implementation in Emilia-

Romagna of an Industrial Symbiosis network. Going further we focalised on it, we found some 

potential and decided to perform it as a pilot project [...] Also, in the region and in Italy there 

was nothing like this and we believed it to be extremely relevant” (Interviewee VI, Appendix 

2.2., A1).  

 
Therefore, the problematization lying at the basis of the project Green - Industrial Symbiosis was 

based on two facts. First, allocation of funds towards a study aimed at the creation of an IS network 

in the region, which eventually developed into a pilot project. Second, the need to create such network 

where nothing similar was present and where the network-organisers believed to exist a full potential. 

Consequently, ASTER identified the main actors to be involved in the to-be-created network in order 

to “solve the problem”, after a careful consideration of the industrial potential of region. In fact: 

“At the time we decided to start with the agri-food sector because it is very representative in 

the Emilia-Romagna region and also, we thought that it did have a lot of potential for the 

individuation of optimal value chains aimed at the symbiosis. Hence, there were several by-

products that could have been valorised” (Interviewee VI, Appendix 2.2., A2). 

 
Therefore, within the agri-food sector, ASTER identified four main groups of actors. Indeed, as stated 

by Callon (1986a), the actor identification step can be rough as long as it is sufficiently precise to 

answer the question posed by the problem (Callon, 1986a). Therefore: 

“By studying the existing literature, we imagined a process in which we could involve a 

certain number of companies [...] that were possessing residual waste and by-products from 
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their production processes. Then, we imagined to identify other companies that, on the other 

hand, could utilise that waste. Moreover, we decided to involve transformative companies and 

laboratories that could get the residual waste from the other companies, transform them, 

valorise them and use them as inputs to the utilising companies.” (Interviewee VI, Appendix 

2.2., A3) 

 
The sentences presented above describe the process of actors’ identification in: 1) companies 

presenting a certain amount of output in the form of by-product or residual waste; 2) utilising 

companies that could employ such material as an input; 3) transformative companies and/or 

laboratories able to transform the material, therefore acting as mediators and 4) the output in the form 

of material, residual waste or by-products. The identity of those groups of actors was therefore 

defined.  

 

Nevertheless, ASTER does not limit itself in defining the actors needed. It behaves as an Obligatory-

Passage Point (OPP) that both the companies, laboratories and their materials must establish a relation 

with if they wish to solve the problem. That is why, ASTER “identified 20-25 local companies and 

several research laboratories” (Interviewee VI, Appendix 2.2., A4) to describe the set of alliances 

needed to create the IS network, and ideally, to start exchange materials for economic and 

environmental benefits. Therefore, they initiated from a first contact “through a telephone call to 

briefly explain the project which was then followed by a more explanatory email, which is also a 

more official way” (Interviewee VI, Appendix 2.2., A5). Therefore, through these actions, ASTER 

commenced proposing its network idea to the selected actors. However, it did not limit itself to this 

first approach, as “of course we were available to potential clarifications either through phone or 

email” (Interviewee VI, Appendix 2.2., A5) and thus, qualifying itself as the OPP of the to-be-created 

network. 

 

However, involving actors it is not straightforward since “reality is a process” (Callon, 1986a, p. 207) 

that requires a series of actions. In fact, as part of the problematization, ASTER might assume that 

the selected actors, weather companies, laboratories or the waste and material itself, will be interested 

in joining this potential IS network. Therefore, according to the author, problematization has a 

hypothetical nature which, in order to be achieved, requires efforts and actions (Callon, 1986a).   
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5.1.2. Interessement  
The interessement stage involves a series of trials of strengths that shall determine the outcome of 

the prior problematization. Indeed, the selected actors might be involved in other processes of 

translation. 

“I remember that the majority of companies we contacted decided to participate, but 

obviously there were few companies that told us that they were not interested at all. Not many, 

but I remember a few” (Interviewee VI, Appendix 2.2., B1) 

 

The above sentence clearly shows that some of the previous selected actors were involved in other 

process of translation and did not agree to define themselves into the identities, goals projects and 

orientations proposed by ASTER, and failed to join the interessement moment. Hence, as 

interessement being a set of actions aimed at convincing the actors to take part to the bigger picture, 

the utilisation of some devices is necessary (Callon, 1986a). That is why the responses given by the 

interviewees on their motives of interest to the project differed. 

 

Callon (1986a) argues that coinciding interests among the two parties are rare examples. However, 

according to Interviewee V and II’s statements, actors’ interests and ASTER’s ones seem to be on 

the same level, therefore easing the involvement process.  

“The company I was working for, had an interest in intercepting material flows such as waste 

and scraps that could have been utilised for our material production, in order to give value 

in terms of ecology and economy in terms of resource savings. We immediately understood 

the project proposed by ASTER as a good opportunity” (Interviewee II, Appendix 2.2., B2) 

 

“In the laboratory, I was leading a project that was doing research on the recovery of 

material and energy from waste, therefore when ASTER proposed, we both realised it could 

have been valuable for both of us” (Interviewee V, Appendix 2.2., B3).  

 

In these two cases presented above, not many devices are needed, as the two actors realised the value 

of the proposed network immediately. Therefore, the only effort from ASTER’s side, was represented 

by the first contact. An opposite example is narrated by Interviewee IV, to whom ASTER had to use 

a device in the form of a personal meeting.  
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“They (ASTER) came to visit the company, they valuated our work, our products and based 

on those evaluations they invited us to take part to this project [...] On our side we appreciated 

their visit because we then completely understood the project’s objectives and it meant that 

they were really interested in working with us” (Interviewee IV, Appendix 2.2., B4) 

 

Accordingly, the company visit described above served as a “seduction device” (Callon, 1986a) to 

involve Interviewee IV in joining the network, at first a bit reluctant. Moreover, Callon (1986a) argues 

that the range of possible strategies adopted to convince the actors might be very wide. In fact, in few 

cases the process of interessement happens to be relatively easy. Another example is given by 

Interviewee I who, when answering the question on why he got interested, stated:  

“Since I already knew ASTER because we worked together in a project aimed at ideas 

exchange with Italian and European researchers [...] When they came with this proposal 

about circular economy and efficient use of our residual waste, I was immediately interested 

in being involved with my company” (Interviewee I, Appendix B5) 

 

The above example is interesting as it shows that past shared experiences reveal a high degree of 

trust, and more openness towards being involved in a new process of translation. Lastly, another 

device used by ASTER to enhance actors’ interessement, is presented in the quote below: 

convenience.  

“Circular economy was already an interesting topic [...] it (the project) was also compatible 

with my everyday working tasks and appointments” (Interviewee III, Appendix 2.2., B6).  

 

Interviewee III’s statement described the commitment demanded by the project as being not very 

high, which enhanced actors’ choice of joining the network. In other words, by planning the several 

meetings in convenient times, e.g. after working hours or weekends, ASTER realised that more actors 

would have accepted to be part of the network. 

 

A last group of actors seems not to be addressed, namely the materials, by-products or waste to be 

exchanged by the other actors in the network. It appears that ASTER waited to address this last group. 

The reasons behind this choice can be found in the conceptualization of the pilot project itself. In fact, 

the project’s aim is to detect potential synergies among the selected actors in order to start the material 

exchanges on a second moment (Cutaia et al., 2015). Therefore, this last group of actors can be said 
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to be dependent on the success of the network creation, since it is aimed at the exchange of such 

materials, by-products and waste.  

 

Conclusively, the interessement phase is the group of actions thanks to which an entity (ASTER) 

attempts to impose to the other actors defined through its problematization (Callon, 1986a). The 

examples presented above show different devices and trial of strengths used by the network-organiser 

to convince the selected actors to participate in the network creation. Summing up, a seduction device 

in the form of a personal meeting (Interviewee IV), the convenient aspect of the project (Interviewee 

III), the past shared working experience (Interviewee I) and the favourable cases where the 

interessement of the two parties coincided (Interviewee II and V), represented the main helping 

factors that made ASTER to start creating the network.  

5.1.3. Enrolment  
Enrolment happens when interessement is successful. That is why, the two moments are highly 

correlated. Enrolment describes the set of trials of strength, multilateral negotiations, initiated in the 

previous phase, needed to convince all the selected actors entering the planned collaboration. Its final 

aim is to reach a certain degree of network stability (Callon, 1986a).  

 

In this regard, the interviewees were asked whether they remembered a certain kind of negotiation 

previous their decision regarding their participation. Interviewee IV highlights that being a voluntary 

project, a long set of trials of strength were not perceived to be present.  

“I wouldn’t call it negotiation as the participation was only voluntary and not 

mandatory. But I liked the fact that they came to visit us personally where they also 

explained that we could join the meetings if we wanted to and if we were realising the 

advantages of our side” (Interviewee IV, Appendix 2.2., C1).  

 

However, despite not remembering any negotiation, he reveals that the interessement device, what 

has been called in the previous section, a “seduction device”, i.e. the personal visit at their company, 

ended with a positive outcome, since Interviewee IV joined the network. Therefore, the device used 

in the interessement phase, is found to have worked out in the enrolment phase.  

  

A similar argument is offered by Interviewee I, who states that “no negotiation took place since the 

companies were not obliged to share their data [...] if you had some data that you did not want to 
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provide, it was not a problem and you just could not do it [...] that is why I don’t think any negotiation 

took place, at least in my case” (Interviewee I, Appendix 2.2., C2). Here, Interviewee I reflects his 

own experience to the other actors’ cases, as he believes that no negotiation took place for any of the 

participants.  

 

Furthermore, enrolment also designates the device where a set of interrelated roles are attributed and 

defined to the actors accepting them (Callon, 1986a). Interestingly, that is also the final aim of the 

focus group organized by ASTER.  

“In the focus group, all the high technology laboratories of the Emilia-Romagna region had 

the chance to meet vis-à-vis, since in all the meetings all the representatives were there and 

so we met in person and got to know each other” (Interview V, Appendix 2.2., C3). 

 

Accordingly, the focus group and the first meeting were aimed at understanding how the actors were 

fitting each other, that is the final aim of the enrolment phase. That is why, the focus group itself can 

be considered an enrolment device.  

 

However, this enrolment device turned out to be successful not for all the actors. Indeed, as stated by 

the ASTER representative: “few companies came to the first informative meeting but then did not 

continue throughout the entire project” (Interviewee VI, Appendix 2.2., C4). Accordingly, despite 

the focus group being aimed at understanding the actors’ needs and defining their roles in the to-be-

created network, some actors did not continue with the project. This enrolment failure has been 

already described in Section 2.4. Particularly, according to Cutaia et al. (2015), only 10 out of the 13 

companies that participated to the focus group then joined the entire project, whilst only four 

laboratories out of seven, got enrolled in all the successive meetings (Cutaia et al., 2015).  

 

On an opposite side, Interviewee III provides an interesting insight on both the “negotiation” as well 

as the positive outcome of the focus group as an enrolment device. Indeed,   

“I always try to get as many information as I can before embarking in a project like this one 

but of course until you don’t really participate you cannot know it. I therefore went to the first 

meeting also out of curiosity” (Interview III, Appendix 2.2., C5). 
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The first part of his answer implies that more information has been disclosed by ASTER, after the 

first contact. Therefore, a sort of “negotiation” took place between the two parties. Moreover, thanks 

to this negotiation process, Interviewee III’s curiosity increased and lead him to participate to the first 

meeting that eventually made the actor joining to the entire process.  

 
As for the two “rare” cases presented in the previous section (Interviewee II and V), in which the two 

parties’ interests were corresponding, it can be stated that their enrolment phase was skipped. This is 

because their interessement already drove them in participating to the project.  

 
Lastly, similar to the argument made in the section above, the enrolment of the last group of actors, 

namely the material to be exchanged, is dependent on the enrolment of the companies exchanging it. 

Therefore, it will be considered only at the end of this network process creation, since, as stated by 

Callon (1986a), translation is a continuous process, therefore more efforts from ASTER’s side will 

be needed in order to include this actors group into the to-be-created network. 

5.1.4. Mobilization  
The last phase of the process of translation entails the representation of the masses in their designed 

spokespersons (Callon, 1986a). Clearly, the spokespersons are to be found in the several 

representatives of the companies and laboratories, which are whom ASTER formed a relationship 

with, rather than with only one representative for each of the four groups identified in Section 5.1.2. 

 

In this regard, the interviewees, namely the spokespersons, were asked whether the company they 

were representing was completely aware of the project in all its aspects and shared the same values. 

Overall, all the five participating companies provided positive responses:  

“Yes of course they knew everything. Also, before the company itself decided to participate I 

explained them all the final objectives like the one of to create a chain of exchanges in the 

agri-food working from residual waste, which could have signified a cost but that could 

eventually become a revenue (Interviewee I, Appendix 2.2., D1).  

 

This quote shows the effort of one spokesperson to mobilise the “mass” he is representing, which 

eventually ended with a success. Moreover, adding to that: 
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“I would say yes, also because our activities were managed by [name of the company] and 

not by me personally, therefore I was there to represent the company that had an interest in 

material and waste re-utilisation” (Interviewee II, Appendix 2.2., D2), 

 
“Yes of course, they were aware of everything and I was there to represent them” (Interviewee 

III, Appendix 2.2., D3), 

 

“Yes they [the company] knew everything. As I said, we were a very small laboratory, 

therefore it was normal to be aware of all the projects the colleagues were taking part of” 

(Interviewee V, Appendix 2.2., D4). 

 

Interviewee II, III and V’s quotes clearly reveal a high degree of representativeness, where a “small 

number of individuals speaks in the name of the others” (Callon, 1986, p. 214). Lastly, in the sentence 

provided below, Interviewee IV presents an interesting argument to answer the question: 

“I must say yes. Consider that we are a quite big company therefore it is normal that not 

everyone is aware of all the external projects we take part in, but who had to know knew” 

(Interviewee IV, Appendix 2.2., D5). 

Here, not a complete degree of representativeness is achieved. However, it can be argued that in the 

case of a big company, when the decision-maker is aware of the projects undertaken by the 

employees, the entire company could eventually be said to participate. Therefore, despite Interviewee 

IV’s statement presents a slightly different argument from the other four, his answer present a positive 

connotation, therefore implying a positive degree of representativeness.  

 

Lastly, at the end of the fourth phase, when successful, a sort of stability in the network is created. 

However, such stability can be contested in any moment (Callon 1986a). An example is provided by 

Interviewee V, who states: “I actually don’t think to have gone until the end of the project because 

in the midst I changed job” (Interviewee V, Appendix 2.2., E1). This clearly represents what Callon 

(1986a) defines as betrayal, since one of the actors, in this case Interviewee V, betrays the just created 

network to join another process of translation, therefore leaving its representative group lacking their 

spokesperson.  
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5.1.5. Summary: Network Process Creation  
This section of the analysis was aimed at presenting the main findings from the first part of the 

interviews. In doing so, Callon (1986a)’s process of translation, comprising problematization, 

interessement, enrolment and mobilization, has been adopted either to structure the interviews’ 

questions as well as to present the answers.  

 

Regarding the problematization phase, only the insights provided by the network-organiser - 

identified in the ASTER representative (Interviewee VI) - have been utilised. Specifically, the 

problem defined by ASTER has been twofold: the allocation of EU funding for an IS network and 

the need to create it where there was full potential and nothing similar. Therefore, Interviewee VI 

presented the other actors’ selection process which eventually included four groups, namely 

companies with output, companies in need of that output, laboratories in charge of treat such material 

and the material to be exchanged itself. Moreover, together with the first approach to the selected 

actors, ASTER defines itself as an OPP, making mandatory to everyone to establish a relation with 

it, if they wish to enter the network to solve the problem. 

 

After the end of the problematization phase, different scenarios took place. ASTER made the use of 

some interessement devices, also called trials of strength, aimed at convincing the selected actors 

joining the network. Specifically, a seduction device in the form of a personal meeting has been 

utilised for Interviewee IV. Moreover, the convenience aspect made Interviewee III deciding to 

participate and the past shared experience has been found to increase openness in joining networks, 

as happened in Interviewee I’s case. Additionally, Interviewee II and V represented two rare cases 

where the interests of the two parties coincided from the first contact moment. Lastly, despite ASTER 

efforts, several companies did not join the interessement moment because of their involvement in 

other process of translations. 

 

As for the third stage, the main enrolment device utilised by ASTER has been identified in the focus 

group, aimed at understanding the actors’ needs as well as defining their roles into the to-be-created 

network. However, Interviewee III implicitly asserted that he asked for more information, therefore 

giving rise to a sort of negotiation. As for the Interviewee II and V, whom interests were coinciding 

to those of ASTER, the enrolment phase has skipped. Moreover, the seduction device utilised to 
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interest one of the actors, turned out to be successful for the following enrolment stage. Lastly, some 

of the focus group participants did not continue the project, therefore failing this stage of translation.  

 

Forth, the mobilization stage showed a high degree of representativeness among the actors and their 

respective companies, due to a complete unanimity in their answers. Therefore, all the participants 

were acting as spokespersons in the name of their companies. However, stability in the network is 

not fully achieved as betrayals and contestations can happen in any moment. Indeed, one actor 

(Interviewee V) left the network, joined another process of translation and left its group lacking a 

spokesperson.  

 

The materials, waste and by-product to be exchanged, identified in the fourth group of actors to be 

included in the network, has been determined dependent on the success of the other actors’ 

collaboration. Therefore, in the current case, their interessement, enrolment and mobilization has been 

left at the end of the project, after the potential synergies will be defined.  

5.2. Embeddedness of the Network 
After the network creation process has been analysed, according to the proposed theoretical 

framework, the embeddedness of the network needs to be explored. In this regard, this section of the 

analysis will present the findings related to the embeddedness of the network, framed according to 

Uzzi’s (1997) conceptualization of embedded ties. As highlighted in Section 3.2.2, embedded ties are 

characterized by the presence of three conditions, i.e. trust, fine-grained information transfer and joint 

problem-solving arrangements.  

5.2.1. Trust 
Trust can be defined as “the belief that an exchange partner would not act in self-interest at another’s 

expense” (Uzzi, 1997, p.43), and according to Lewis and Weigert (1985), it can be generated through 

four conditions. Namely, the actors involved should have an understanding of the common value that 

can be generated through collaboration, should define common goals, should have consistency 

between expectations from the collaboration and their general commitment towards society, and 

should corroborate trust with actual knowledge of the other parties.  

 

In this regard, when asked about their relationships with the participants prior to the project, the 

interviewees representing companies and laboratories gave miscellaneous answers.  
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“Yes, I knew the other companies, but there wasn’t a proper relationship with them yet. Our 

connection was strengthened during and after the project” (Interviewee IV, Appendix, 2.2., 

F1), 

 

“Apart from the organisers, I knew one of the participants (Interviewee III, Ed.) thanks to a 

project we have done together. So, I knew him quite well” (Interviewee I, Appendix 2.2., F2), 

 

“No, I didn’t know any of the participants. That’s because I’m not from Emilia-Romagna, so 

for me that was a totally new situation” (Interviewee V, Appendix 2.2., F3), 

 

“Not all of them, but I already knew some people sitting at that table” (Interviewee II, 

Appendix 2.2., F4). 

 

The quotes proposed above give an overview of the differences between the participants in terms of 

previous knowledge of the other actors who took part in the project. Specifically, such disparity is 

not only related to the number of people they already knew, but also to the depth of the relationship. 

For instance, Interviewee IV affirms that he knew the other participants before the project started, but 

only at a superficial level. On the contrary, Interviewee I and III already established a business 

collaboration prior to the project and thus, their relationship was clearly deeper. 

 

As mentioned above, having clear common values, motivations and goals constitute key conditions 

for generating trust between different parties (Lewis & Weigert, 1985). In this respect, the 

Interviewees I, II, IV, V and VII (Appendix 2.2., F5-F9), when asked whether they perceived 

alignment in values and intents among the participants, gave quite positive and homogeneous 

answers.  

“I always had the feeling that the people who were there were truly believing in the project. I 

never had a negative feeling in regard to the other participants” (Interviewee I, Appendix 

2.2., F5), 

 

“Yes, I think so. I think we were all there moved by the same intents, objectives and curiosity” 

(Interviewee V, Appendix 2.2., F8), 
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“I’ve seen that everyone really motivated, so I would say yes. The concept of sustainability is 

slowly permeating in companies’ strategies. But I think that this is always something that 

pertains to big enterprises. Small companies are linked to everyday life and they have to 

survive first” (Interviewee VII, Appendix 2.2., F9).  

 

Interviewee I and V, two representatives of companies participating in the project, were both 

extremely positive in regard to other participants’ values and motivation in relation to the project. 

Moreover, Interviewee VII, while confirming the motivation of participants, also stressed that the 

sustainability culture is mainly shared among big enterprises, which have enough solidity to focus on 

longer-term objectives.  

 

Conversely to what stated by the majority of the participants, two interviewees, included Interviewee 

VI, ASTER representative, questioned the complete alignment of values and motivations among the 

participants.  

“I would say that values were variable. There were companies clearly more involved than 

others. We were more or less on the same page. Other companies didn’t know much about 

what we were talking at the beginning. But they were still very curious. In conclusion, I don’t 

feel like saying that everyone was sharing the same values” (Interviewee VI, Appendix 2.2., 

F10), 

 

“For those I knew, yes. I think we were there because moved by the same values. However, I 

think some people could have different expectations regarding the project, due the fact that it 

was something really new” (Interviewee III, Appendix 2.2., F11). 

 
The last two quotes add a different perspective regarding values, motivations and goals alignment 

among participants. Particularly, both Interviewee III and VI stressed the newness of the topic, 

especially considering when the project has been conducted, as initial obstacle towards the alignment 

of values and objectives among the participants (Appendix 2.2., F10-F11).  
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5.2.2. Fine-grained information transfer 
Within embedded networks, information is shared in a more tacit way, while the content usually 

relates to strategy development and profit margins (Uzzi, 1997). In addition, the frequency of such 

information exchange is usually high.  

 

In this regard, when asked about how information was exchanged within the project, Interviewee II, 

III, IV and V (Appendix 2.2., G1-G4) were not able to precisely recall the way information was 

exchanged, as the project started more than five years ago. This aspect can also be justified by the 

fact that the present analysis follows hermeneutics as a theoretical perspective, as explained in the 

methodology section, that allows a context-based perspective, which therefore takes into 

consideration the time span between the project and the interviews. Nevertheless, few participants 

could offer detailed descriptions regarding the information flow during the project:  

“Exchange of information, as a whole, have been handled and facilitated by ASTER and 

ENEA, from the very beginning.” (Interviewee I, Appendix 2.2., G5),  

 

“The exchange of information began with the participants, companies and laboratories, 

introducing themselves. The organisers provided us with tables and modules to be filled [...] 

The organisers were very helpful because they already collected information regarding the 

participants, so they were trying to stimulate the whole thing” (Interviewee III, Appendix 

2.2., G6). 

 

Interviewee I and III highlighted the focal role of the project organisers in the information exchange 

process. Specifically, according to Interviewee III, organisers’ previous knowledge of all the 

participants was particularly helpful for them in trying to stimulate communications from the 

companies’ side. 

 

Participants’ answers were confirmed by Interviewee VI, who stressed the accuracy with which the 

information from the companies have been managed (Appendix 2.2., G7). Additionally, Interviewee 

VI highlighted the fact that they tried to guarantee maximum transparency and to provide 

justifications for all the information requested (Appendix 2.2., G7). On the other hand, Interviewee 

VI affirmed that, even if the context significantly enhanced the exchange of information, the 

organisers encountered few difficulties with participants’ reticence.  
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“I have to admit that some companies were a bit reticent in communicate us their information. 

I don’t know now, but at that time, without a professional and protected context, it would have 

been really hard to create such information exchange” (Interviewee VI, Appendix 2.2., G7). 

 

In this regard, Interviewee VII, argued that information exchange between companies is always a 

very delicate and difficult issue.  

“Companies made available their information. However, it’s always difficult to get complete 

information from companies. It’s not very common because there’s no trust yet in this kind of 

projects. So, companies try to give few information and see if a solution can be found, but 

they are not very open [...] In Italy we have this problem of keeping information a bit hidden” 

(Interviewee VII, Appendix 2.2., G8). 

 

This quote clearly shows what has been described in Section 2.4 with the literature about the pilot 

project in Emilia-Romagna. Indeed, the limited willingness of Italian companies to disclose their 

sensitive information has been determined one of the main obstacles for the implementation of an 

actual symbiosis (Mencherini, 2014). For this reason, participants to the project were asked if they 

would have been willing to share the same information in a different, less protected setting.  

“The organisers were professionals and it took few seconds to understand if I could trust them 

or not [...] In general, it really depends on the impression that you have of the counterpart. 

There is no problem if there is a discussion on the same level with the other part” (Interviewee 

I, Appendix 2.2., G9)  

 
“When I was working there, the laboratory was used to work for a lot of companies, so sharing 

data was definitely not a problem” (Interviewee V, Appendix 2.2., G11)  

 

“Companies do not share information with the outside, but since there’s a project that allows 

them to obtain results, it is clear that companies are willing to share them. However, this 

needs to be done in a way that doesn’t jeopardize their industrial secrecy” (Interviewee IV, 

Appendix 2.2., G12) 

 

Conversely with what argued by Interviewees VI and VII, all the representative of companies and 

laboratories (Appendix 2.2., G9-G13), firmly asserted that they would have been willing to share the 

exact same information, regarding their inputs-outputs streams, even in a less “protected”, and more 
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realistic context. In particular, Interviewee I, III, IV and V referred to their companies’ past and 

current extensive experience with exchanging this sort of information as main source of availability 

to share it in less protected situation (Appendix 2.2., G9-G13).  

5.2.3. Joint problem-solving arrangements  
As presented in the theoretical framework section, the third characteristic of embedded ties is 

constituted by joint problem-solving arrangements. According to Uzzi (1997), organisations, through 

routine and mutual adjustment, can ease the decision-making process and acquire greater flexibility.  

 

With the aim of exploring participants’ potential for contribution in joint problem-solving 

arrangements within the pilot project in Emilia-Romagna, the interviewees were asked whether they 

possessed a complete understanding of the objectives of the project. In this regard, each participant 

interviewed gave positive answers (Appendix 2.2., H1-H5).  

“Yes, of course. I always try to get as many information as I can before embarking in a project 

like this one” (Interviewee III, Appendix 2.2., H3), 

 

“Yes, for sure. We all have been informed and instructed through a long process conducted 

by ASTER. They did that in a really good way. They made presentation and explanations that 

were very clear, also for those who were not experts in the field” (Interviewee IV, Appendix 

2.2., H4), 

 

Nevertheless, some of them, i.e. Interviewees III and IV, expressed their comprehension of the 

objectives in a more confident and determined way. For instance, Interviewee III corroborated his 

statement by referencing to his professional experience. Whereas, Interviewee IV stressed, once 

again, the key role of the organisers in making sure that each person involved had the right and proper 

knowledge to contribute to the project.  

 

On the other hand, few interviewees, i.e. II and V (Appendix 2.2., H2, H5), while still confirming 

their understanding of the goals of the project, acknowledged their inability to precisely remember 

those details, given the wide time span between the pilot project and the interviews.  

“Yes, I think so. It was 5 years ago, so I cannot be 100% sure, but I definitely knew the reason 

why I was there” (Interviewee II, Appendix 2.2., H2). 

 



73	
	

5.2.4. Summary: Embeddedness of the Network 
This second section of the analysis was aimed at exploring the embeddedness that characterized the 

ties established before and during the pilot project. In order to do so, the authors of this thesis relied 

on the framework offered by Uzzi (1997), who identifies three main features of embedded ties. 

Namely, trust, fine-grained information transfer and joint problem-solving arrangements.  

 

Relatively to trust, the participants interviewed showed non-uniform past knowledge of each other, 

both in terms of number of people and depth of the relationships. For what concerns the alignment of 

values among the participants, the interviewees provided more homogeneous answers. Particularly, 

four participants and one external consultant of the project firmly confirmed the existence of an 

alignment of values and objectives among the participants, while Interviewee III, reasonably, 

confirmed such alignment only for those who had a deeper relationship with. On the other hand, one 

of the organisers of the project, Interviewee VI, affirmed that, in his opinion, values and motivations 

were only partially aligned among the participants.  

 

For what concerns the category of fine-grained information transfer, the interviewees were asked to 

describe the way information were exchanged during the project, along with whether they would have 

been willing to share the same information even in a less “protected” context. In this regard, all the 

participants able to recall those details, stressed the central role of the organisers as catalyst of the 

information exchange process. Nevertheless, Interviewee VI, argued that some companies were a bit 

reserved in sharing their information and the context significantly enhanced such exchange. In 

addition, Interviewee VII, generalized Interviewee’s VI observation as a broader Italian mindset.  

 

Lastly, in regard to joint problem-solving arrangements, in order to explore participants’ potential for 

contribution in joint problem-solving, they were asked about their full understanding about the goals 

of the pilot project. In this case, all the participants interviewed (Interviewee I to V) expressed, even 

if with different conviction, their awareness of the objectives of the project.  

5.3. Barriers & Cultural Dimensions 
As mentioned at the beginning of this section, the analysis of the network formation processes and 

its embeddedness will be followed by the exploration of the barriers that may have prevented the 

creation of an IS network after the pilot project in Emilia-Romagna. In order to do so, this section 
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will follow the same structure employed for drafting the interview guide (see Appendix 1). 

Accordingly, the framework of barriers to IS developed by Fichtner et al. (2005), presented in Section 

2.2.4, will be applied in synergy with the three Hofstede’s cultural dimensions (Hofstede et al. 2010) 

explained in Section 3.3.3, i.e. individualism versus collectivism, uncertainty avoidance and long-

term versus short-term orientation.  

Therefore, the section will be divided into four categories. Namely, personal, enterprise level and 

inter-firm barriers, that resemble Fichtner et al. (2005)’ framework, which will be supplemented by 

a section addressing those barriers that may characterize the regional and national context. Indeed, 

this latter “National Barriers” category is not part of any previous utilised framework. Nevertheless, 

the authors of the thesis believed relevant to include an investigation regarding barriers related to the 

Italian context as they would be connected to the Hofstede (2010)’s model of cultural dimensions and 

ideally highlight potentially hindering factors common of the national level. Conclusively, the 

findings derived from the interviews will be further analysed in relation to the three cultural 

dimensions specified above.  

5.3.1. Personal Level 
As argued in Section 2.2.4, according to Fichtner et al. (2005)’s conceptualization, personal barriers 

to IS include those impediments that can obstruct cooperation among different organisations, as a 

result of personal resistance against enhanced collaboration.  

 

With the aim of exploring the potential personal barriers of the participants involved in the pilot 

project in Emilia-Romagna, the interviewees (I to V) were asked whether the pilot project and its 

success could have been considered a priority for them. In this respect, participants’ answers have 

been very homogeneous and pointed in the same direction, i.e. the project did not represent a priority 

for them.  

“It wasn’t part of my core business, but it could have become something interesting for 

increasing the involvement of our suppliers into our operations” (Interviewee I, Appendix 

2.2., I1). 

 

As argued by Interviewee I, while the project constituted a potentially interesting opportunity, it was 

still considered a collateral project at the time, since it was regarded outside the core businesses areas 

covered within his company. On the other hand, as clearly stated by the quotes below, Interviewee 

III provided a different justification for the limited priority given to the success of the project.  
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“For sure it was something collateral. I didn’t see any possibility for the project to bring some 

practical implications” (Interviewee III, Appendix 2.2., I2). 

 

Particularly, the interviewee (III) affirmed that the reason could be found in the fact that he could not 

expect a practical realization of the potential IS explored by the pilot project. Interviewee V and II 

instead, offered a slightly different point of view.  

“For me the priority was working with waste [...] I wasn’t 100% dedicated to the project. 

Those were meetings that I attended when it was necessary” (Interviewee V, Appendix 2.2., 

I3), 

 

“No, it was not a priority. But it was an opportunity. It was something definitely interesting, 

but anyway it was just one of the many activities we were carrying out” (Interviewee II, 

Appendix 2.2., I4). 

 

Specifically, the two interviewees affirmed that while the project represent an interesting opportunity, 

it was just one among the several initiatives and tasks to which they were dedicated. However, both 

the participants implied an interest in a potential following of the project, as both were very keen in 

working within IS.  

5.3.2. Enterprise Level 
As presented in the literature review, barriers at the enterprise level embody those factors, 

characteristic of each company, that can hinder the realization of synergies between different 

organisations (Fichtner et al., 2005).  

 

In order to explore the potential enterprise-level barriers that may have interfered with the 

implementation of an actual IS in Emilia-Romagna, the interviewees’ have been firstly asked to 

elaborate on the interest and priority given by their companies or laboratories to the project. In this 

regard, as it was reasonable to expect, participants’ attitudes and motivations towards the project were 

aligned to the ones of their companies/laboratories.  

“It was considered collateral by the company as well. We didn’t agree to participate because 

we expected to generate immediate revenues or other sorts of development.” (Interviewee III, 

Appendix 2.2., J1), 
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“It is clear that even for my company it was not a priority. It was not our core business. It was 

considered as an experimentation parallel to our core activities and thus, not a priority” 

(Interviewee IV, Appendix 2.2., J2). 

 

The participants interviewed confirmed that the way they prioritized the project was matching the 

extent to which the project was valued by their companies/laboratories. Particularly, as exemplified 

by the two quotes proposed above, the development of the project was not of primary importance for 

the actors involved. According to Interviewee IV, the project was not highly prioritized due to the 

fact that the implementation of an IS was outside their main areas of business. Additionally, 

Interviewee III argued that, as for his own prioritization, also the limited priority given to the project 

by his company was motivated by very low expectations towards the practical success of the project. 

 

Furthermore, with the aim of providing a more accurate picture of the barriers on the enterprise level, 

the authors of the present thesis questioned the interviewees concerning the importance generally 

given, by their companies/laboratories, to projects and activities aimed at safeguarding the 

environment. In this respect, the array of answers can be divided into two groups. Namely, a first 

group of respondents working for companies where environmental issues constitute the cornerstone 

of their work, and a second group for which project aimed at safeguarding the environment are 

partially important.  

“For us this is the object and goal of our work. For us it’s obviously the very first point. 

Participating to this kind of “institutional” activities, like the pilot project, has value in the 

medium-term” (Interviewee III, Appendix 2.2., J3), 

 

“I would say that the laboratory I was working for, was born for undertaking that kind of 

activities” (Interviewee V, Appendix 2.2., J4) 

 

As exemplified by Interviewee III, IV and V (Appendix 2.2., J3-J5), part of the 

companies/laboratories involved in the project had sustainability at their core. On the other hand, 

Interviewee I and II affirmed a less solid integration of environmental concern within their 

companies.  
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“I would say just average, because it was dependent on our main business which yes, it left 

room for projects and activities environmentally related but in any case, they weren’t our 

core business” (Interviewee II, Appendix 2.2., J6), 

 

“We implement these projects because it’s the Region (Emilia-Romagna, Ed.) that demand us 

to do so [...] Getting this type certifications are also very useful to attract customers” 

(Interviewee I, Appendix 2.2., J7). 

 

For instance, as clearly stated above, Interviewee I argued that the motivation for his company to 

undertake environmental-friendly initiatives, rather than coming from the inside, was mainly imposed 

by Emilia-Romagna Region, but also demanded by customers. In addition, when questioned in regard 

to the reasons why the pilot project did not go further, he affirmed that the main reason was the lack 

of specific knowledge, among the companies involved, in regard to CE.  

 

Lastly, the participants have been asked whether their companies would have been motivated in 

participating in an actual IS. The respondents showed unanimous enthusiasm in potentially joining 

an IS network (Appendix 2.2., J8-J12). In this regard, Interviewee IV reported of being already 

involved in the exploration of synergies at the moment (Appendix 2.2., J11).  

 

Additional contribution to the identification of enterprise-level barriers has been provided also by 

Interviewee VII, representing the project external consultant. Namely, when asked about the reasons 

why the pilot project in Emilia-Romagna did not go further, despite a positive initial phase, the 

interviewee pointed at the companies themselves as main cause.  

“There should be a way stronger participation by the companies, along with a more “real” 

involvement [...] Companies should be convinced that sustainability, both economically and 

environmentally speaking, it’s increasingly important. Not just something to be used for 

marketing purposes. They struggle to put it into practice” (Interviewee VII, Appendix 2.2., 

J13). 

 

In contrast with the general motivation declared by the participants interviewed, Interviewee VII 

questioned the real commitment of the companies towards the enhancement of their performance in 

terms of sustainability and resource efficiency. In fact, their effort should not be limited to marketing 
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purposes, but be more focused on practical solution for solving tangible and increasingly relevant 

issues.  

5.3.3. Inter-Company Level 
The success of an IS network may be hindered by barriers taking place at the inter-company level 

(Fichtner et al., 2005). According to Fichtner and colleagues (2005), this type of barriers include legal 

barriers, lack of trust between the different actors involved in the network, the concern of being too 

much dependent on the other organisations and resistance against the need to share confidential 

information with the other participants.  

 

In order to gain a better understanding of those obstacles that may have impeded the realization of an 

IS network in Emilia-Romagna, the participants were specifically asked to elaborate on the other 

participants’ motivation towards the success of the project. Furthermore, particularly useful insights 

have been collected through more open questions, aimed at gathering interviewees’ thoughts 

regarding the project and the reasons why it did not succeed in its practical implementation. 

 

Interviewees’ contribution in relation to the exploration of the barriers at the inter-company level 

have been quite variegated. However, some common themes can be identified. Particularly, 

Interviewee IV and V firmly confirmed the motivation and dedication of the other participants, as 

easily deductible from the quote proposed below (Appendix 2.2., K1-K2).  

“Yes sure, everyone was moved by the same interest and curiosity, otherwise we wouldn’t 

have been there” (Interviewee V, Appendix 2.2., K1). 

 

On the other hand, other interviewees provided clear examples of barriers that may have interfered 

with the project at the inter-company level. 

“Definitely one of the major obstacles was that there were no normative or law about the re-

utilisation of waste and by-products from companies” (Interviewee I, Appendix 2.2., K3) 

 

“The major obstacle it’s of normative nature. The regulations are fragmented and overlapped 

at various levels [...] Many things are not done because no one knows what to do” 

(Interviewee III, Appendix 2.2., K4).  
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“There is a series of factors that represented obstacles, particularly the normative barriers, 

which are probably the most binding aspect” (Interviewee VI, Appendix 2.2., K5), 

 

Interviewee I, III and VI, when questioned regarding the reasons why the pilot project did not go 

further, immediately pointed at barriers of normative nature. As argued by Interviewee III, the lack 

of clarity of the norms is the main reason why organisations do not translate theory into practice, 

especially when it comes to the implementation of CE principles.  

 

In addition, Interviewee VI and VII indicated also the presence of barriers of more cultural nature 

behind the limited success of the project after its initial phase.  

“[...] But also cultural barriers, because you need a certain vision and openness from the 

enterprise side to collaborate” (Interviewee VI, Appendix 2.2., K6),  

 

“[...] there should be a relationship based on trust with the ones transforming your waste or 

by-products. Moreover, there should be gains from both sides, so it’s not easy because it’s 

always a matter of trust” (Interviewee VII, Appendix 2.2., K7). 

 

Specifically, the two interviewees argued that the lack of a cooperative culture and attitude was at the 

basis of missed implementation of the synergies proposed through the project. In this regard, 

Interviewee VII specifically mentioned the concept of trust as particularly essential for the realization 

of an IS, because through trust you can guarantee alignment of gains among the participants. 

Nevertheless, according to Interviewee VII, trust among the participants is not easy to be achieved.  

 

While the two main barriers proposed above resemble the ones conceptualized by Fichtner et al. 

(2005) under the category of barriers on the inter-company level, Interviewee II and VI indicated the 

design of the project itself as one of the key barriers (Appendix 2.2., K8-K9).  

“[...] The project was stuck at the theoretic level and there haven’t been any mechanisms to 

put it into practice [...] From my point of view it was a lack of intention, mediation and 

effective management from the organisers” (Interviewee II, Appendix 2.2., K8).  

 

Specifically, according to Interviewee II, the bounded scope of the project and the limited push 

provided by the organisers has been the main restrictions that have hindered the practical 
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implementation of the synergies. In addition, Interviewee VI mentioned the limited resources of the 

project as hindering factors since, according to the interviewee, with a greater budget the project 

might have focused more in depth in following companies in the implementation of the synergies 

identified (Appendix 2.2, K9). 

5.3.4. National Level 
As introduced at the beginning of this section, the present research aims not only at the exploration 

of the barriers that may have obstructed the project Green - Industrial Symbiosis in the strict sense. 

Namely, the authors of this thesis intend to also grasp the potential common factors, characteristic of 

the Italian industrial context, that, in the future, might impede the realization of other similar IS 

projects in the country. In order to develop such understanding, the interviewees were firstly asked 

to elaborate on the priority that sustainability and environment-related projects receive within the 

Italian industrial context. Then, the same question has been posed relatively to IS and how easily, in 

their opinion, those principles could be applied in the Italian industrial context. Lastly, interviewees’ 

thoughts regarding the main barriers against the creation of IS networks in Italy.  

 

For what concerns the first question, interviewees’ responses have been variegated. Particularly, 

Interviewee I, III, and VII acknowledged the increased sensitivity of Italian companies in relation to 

sustainability. 

“[...] in general, from a financial, economic and entrepreneurial point of view, it’s a topic 

really important” (Interviewee III, Appendix 2.2., L2), 

 

“It’s a kind of sensitivity that is increasing day by day. But we started from a very low level 

[...] But if we look at small-medium enterprises, this is still very difficult, even if they perceive 

the advantage” (Interviewee VII, Appendix 2.2., L3). 

 

As stated above, the interviewees highlighted the increasing importance of sustainability for Italian 

companies. However, Interviewee VII circumscribe his statement to big enterprises, thanks to their 

greater availability of resources to be invested.  

 

Conversely, Interviewee II, V and VI expressed their doubts in regard to the importance of 

sustainability for Italian companies.  
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“It difficult to say because it really depends on the industries. There are some where 

environmental sustainability is the core business whilst other consider it just as very 

collateral” (Interviewee II, Appendix 2.2., L4),   

 

“Not much. In the sense that many people talk about sustainability. For sure there are 

companies that believe in it, but there are also many others who use it just for greenwashing” 

(Interviewee VI, Appendix 2.2., L5), 

 

“I’m not that sure. Maybe it also depends on the industry we are talking about [...] For sure 

there are industries the give significant consideration to the way they present themselves to 

the customers, while others don’t have this need and thus may have different approaches” 

(Interviewee V, Appendix 2.2., L6).  

 

Particularly, Interviewee VI affirmed that many Italian companies do not have sustainability 

principles well incorporated into their operations but rather use it as a mere marketing leverage. On 

the other hand, Interviewee II and V argued that the implementation of sustainability principles is 

restricted to some industries, especially those in close contact with the public, while some others still 

consider it of secondary importance.  

 

An additional perspective has also been added by Interviewee IV.  

“[...] the attention towards reducing the environmental impact is imposed by the international 

market [...] So, where there’s no cultural background, there’s still a demand that request us 

to keep certain standards” (Interviewee IV, Appendix 2.2., L7) 

 

In fact, the interviewee argued that Italian companies employ sustainability principles because it is 

considered necessary to be internationally competitive. On the other hand, he stressed the fact that 

the attention towards sustainability is imposed from the outside due to the lack of such culture in 

Italy.  

 

As mentioned at the beginning of this section, the interviewees were also asked to elaborate on the 

present and future possibilities of IS in Italy. In this respect, all the interviewees talked positively 

about the way Italian companies are dealing with the concept of IS.  
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“Every company knows that further development, rather than coming from the core product 

of their processes, it comes from digitalization and circular economy” (Interviewee III, 

Appendix 2.2., L8). 

 

As stressed by Interviewee III, and affirmed by other project participants, Italian companies are well 

aware that IS represent one of the main opportunities for building resiliency towards climate change 

and surviving on a long-term basis. However, according to Interviewee I and VI, the concept of IS is 

not well internalized yet within companies’ culture. 

“If we talk about industrial symbiosis, I would say that it is still something not very known, 

but if you talk about circular economy I think that it almost public knowledge [...] In general 

I would say that it is a topic gaining increasing importance” (Interviewee VI, Appendix 2.2., 

L9), 

 

“It’s just a matter of time and maturation of these concepts inside companies. Then, the more 

companies are formed by young people, the easier it will be” (Interviewee I, Appendix 2.2., 

L10). 

 

On the other hand, as argued by Interviewee I, companies are heading in the right direction and it will 

be just a matter of time to see CE principles increasingly adopted within the Italian industrial context.  

  

Lastly, participants were questioned regarding the potential barriers that may hinder the proliferation 

of IS in at the Italian level. In this respect, the interviewees provided varied answers that fall into 

three macro-categories. First of all, Interviewee IV and VI mentioned barriers of normative nature, 

which were already mentioned as major obstacle for the implementation of the pilot project in Emilia-

Romagna (Appendix 2.2., L11-L12). 

“Normative barriers have always been present in Italy, it’s a fact” (Interviewee VI, Appendix 

2.2., L12). 

 

Specifically, Interviewee VI argued that normative barriers as a negative influence not only at a 

regional and local level, but also at a national one. In this regard, Interviewee III highlighted the fact 

that normative barriers, usually related to the bureaucratic delays, negatively affects entrepreneurs’ 

willingness to take CE into consideration (Appendix 2.2., L13). Secondly, Interviewee V, VI and VII 
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(Appendix 2.2., L14-L16) mentioned resource-related barriers, in particular, the focus was directed 

to the lack of funding dedicated to these projects.  

“At the end of day when you want to practically implement a project somewhere, there must 

be someone financing it” (Interviewee V, Appendix 2.2., L14), 

 

“[...] On the other hand, we need to consider that the Kalundborg example, which was born 

with a bottom-up approach, is probably unique in the world [...] The other symbiosis 

succeeded because they received a push at national or regional level, and right now we need 

funds” (Interviewee VI, Appendix 2.2., L15). 

 

Namely, Interviewee VI specified that access to funding is currently one of the main struggles for the 

implementation of IS project in Italy. Additionally, the interviewee stressed the importance of a top-

down approach to the symbiosis, since the example of the Kalundborg Symbiosis, as already 

extensively narrated in Section 2., where no coordinating body played a role, is considered less likely 

to be effectively replicated. Thirdly, Interviewee I and VI stressed the importance of culture-related 

barriers as hindering factors (Appendix 2.2., L17-L18).  

“All the companies tend to just look at their backyards. They already have enough stuff to 

think about for their own company [...] Italian companies are small-medium sized, so creating 

these chains of actors is really difficult” (Interviewee I, Appendix 2.2., L17) 

 

Particularly, Interviewee I highlighted the fact that Italian companies are usually of limited size and 

thus, they tend to be characterized by a focus on their immediate necessities. Given this premise, 

according to the interviewee, the establishment of a cooperative environment among different 

organisations becomes extremely difficult.  

Lastly, Interviewee IV and VII argued that the main barrier, at national level, is mainly constituted 

by the lack of knowledge in regard to the urgency of acting against the effects of climate change and 

concerning the benefits of IS.  

“I believe it is a matter of mentality. Companies should start considering Industrial Symbiosis 

as an environmental advantage but also as an economic one. This idea still needs to penetrate 

in the minds of Italian companies [...] I don’t see obstacles per se. As I said, formation and 

information of companies it’s a fundamental aspect” (Interviewee VII, Appendix 2.2., L19),  
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“Currently, I would primarily highlight the fact that people do not perceive the urgency of 

taking action [...] they are not aware of this problem” (Interviewee IV, Appendix 2.2., L20).  

 

As stated in the two quotes proposed above, according to the interviewees, Italian companies are not 

well informed yet about the concept of IS and how to implement it and thus, this necessarily translates 

in insufficient action. Moreover, Interviewee IV added that not only Italian companies lack awareness 

in regards of IS, but also, and most importantly, on the urgency of taking action against climate 

change.  

 

As mentioned at the beginning of this section, the purpose of this third part of the analysis was to 

explore the potential barriers that may have impeded the implementation of the synergies identified 

by the project Green - Industrial Symbiosis. Furthermore, the analysis also attempted to explore those 

potential barriers characteristic of the Italian industrial context and thus, possibly hindering for future 

IS projects in Italy. The potential barriers emerged from the interviews and presented in this section 

have been summarized and made available in Table 3 below.  
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Table 3. Barriers. Source: Authors’ own creation 

 

 

While the interviewees contributed to the exploration of several potential barriers, they also fostered 

the emergence of potential facilitating factors, which have been summarized in Table 4 below.  
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Table 4. Facilitating factors. Source: Authors’ own creation 

 

5.3.5. Analysis of barriers from a cultural perspective 
As already anticipated above, the broad set of potential barriers and facilitating factors explored along 

this section will be analysed through the lens of the three Hofstede’s (2010) cultural dimensions 

presented in Section 3.3.3, namely individualism versus collectivism, uncertainty avoidance and 

short-term versus long-term orientation. In particular, this final part of the analysis aims at finding 

connections between the potential barriers and facilitating factors emerged in the interviews and the 

cultural dimensions elaborated by Hofstede (2010). The section will be organized in four subsections, 

according to the four levels employed for the analysis performed above.  

 

5.3.5.1. Personal level 
As emerged in the previous phase of this analysis, and summarized in Table 3, the factors that may 

have hindered the practical success of the pilot project at the personal level can be organized 

following three main themes. Namely, the limited prioritization of the project due to three reasons: it 

was outside the core and usual activities of the respondent; there were low expectations in regard to 

the actual implementation of an IS thanks to the pilot project; and the commitment of the respondent 

to other existing tasks.  

 

From the findings highlighted in the sections above, the limited prioritization of the project due to the 

fact that it was outside the core activities of the respondent seems to be aligned with an individualist 

position. As presented in Section 3.3.3. of the theoretical framework, Hofstede et al. (2010) defines 

individualism as pertaining to societies where relationships between people are generally unstable 
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and quite variable, as they usually give higher priority to their own interests along with the ones of 

their close nuclear family. In this respect, Interviewee I argued that, despite his interest in the project, 

he gave it limited priority as it was outside his core activities. This statement is compatible with an 

individualist position, according to Hofstede’s et al. (2010) definition because, in this case, preference 

is given to the personal interest of the respondent, despite his understanding of the possible benefits 

of an IS (Appendix 2.2., M1).   

 

On the other hand, the second potential barrier emerged at the personal level, i.e. limited prioritization 

of the project due to low expectations regarding its practical success, is compatible with a short-term 

orientation. As argued by Hofstede et al. (2010), a short-term orientation is characterized by the 

tendency to be linked to the values of the past and the present. Following the findings presented 

above, Interviewee III reported the project as being of secondary importance as he “didn’t see any 

possibility for the project to bring some practical implications” (Interviewee III, Appendix 2.2., M2). 

In this respect, justifying the limited prioritization through a lack of tangible results in the short-term 

appears to correspond to a short-term orientation.  

 

Then, a third potentially impeding factor at the personal level has been found in the limited 

prioritization given to the project resulting from the commitment to other tasks. In particular, 

Interviewee II and V, argued that, in spite of their interest, the project was “[...] clearly not the first 

on the list” (Interviewee II, Appendix 2.2., M4) as they were both already involved in other tasks 

(Appendix 2.2., M3-M4). This position seems to be linked to an individualist position as, despite the 

deep technical knowledge and expertise of the two interviewees, they decided to prioritize their 

already existing tasks. 

5.3.5.2.  Enterprise level 
For what concerns the potential barriers characterizing the enterprise level, four main themes have 

been identified through the first phase of this analysis. Particularly, limited prioritization of the project 

as outside the core business of the company; limited prioritization motivated by low expectations 

towards a practical implementation of the project; lack of integration of sustainability within 

companies’ operations; and limited motivations from the companies’ side.  

 

As for the first hindering factor emerged at the personal level, the limited priority given by the 

companies to the project and motivated by the scope of being outside the core business of the 
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companies, can be identified as following an individualist stance. In particular, supporting a position 

of low prioritization given to the project by arguing that “it was considered as an experimentation 

parallel to our core activities and thus, not a priority” (Interviewee IV, Appendix 2.2., N1), seems 

compatible with a tendency to prioritize interest of the self over the one of the community. This aspect 

reflects the barrier found at the personal level, where the no prioritisation has been given towards the 

project even by the participants personally, and determined as individualist. Such alignment of 

thoughts is justified by the mobilization moment (Callon, 1986a) to the project process creation, 

presented in Section 5.1.4., where the representativeness of the companies/laboratories within their 

spokespersons, has been determined relatively high.  

 

Secondly, as argued relatively to the second potential barrier at the personal level, the limited 

prioritization of the project due to the impossibility of generating immediate tangible revenues seems 

aligned with a short-term orientation. Specifically, Interviewee III affirmed that: 

“It (the project, Ed.) was considered collateral by the company as well. We didn’t agree to 

participate because we expected to generate immediate revenues or other sorts of 

development.” (Interviewee III, Appendix 2.2., N1). 

 

The quote proposed above exemplifies such alignment in a clear way. In particular, the interviewee 

pointed at revenue generation in the short-term as key indicator for prioritization of the project.  

 

Thirdly, along the preceding phase of the analysis, the lack of integration of sustainability within 

companies’ operation also emerged as potentially hindering factors. According to the findings 

emerged through the interviewees, this potential barrier appears being compatible with a short-term 

orientation. In this regard, Interviewee IV affirmed that: 

“It’s [name of one of their well-known international customers] that ask us to adopt certain 

standards [...] If it wasn’t [name of one of their well-known international customers] asking 

that, we wouldn’t do it” (Interviewee IV, Appendix 2.2., N2). 

 

As stated by the quote above, environmental concern cannot be considered at the core of the company. 

Therefore, since here the main motivation to act sustainably comes from the imposition of a powerful 

customer and thus, from revenue generation, this argument is aligned with an individualist position. 

In addition, being aware of the negative impact that today’s linear production systems are having on 
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the environment, but still not proactively acting against such a problem, denotes also a short-term 

orientation.  

 

Lastly, Interviewee VII (Appendix 2.2., N3) also highlighted the lack of motivation of companies 

involved as potential barrier interfering with the success of the project. However, there is not enough 

evidence, due to the general character of the argument, to directly correlate such potential hindering 

factor to one of the three cultural dimensions considered in the present master thesis.  

5.3.5.3. Inter-company level  
From the first phase of this section of the analysis, three main themes emerged as potential barriers 

at the inter-company level. In particular, lack of trust and cooperative attitude among the participants, 

normative barriers and the limited scope and resources of the pilot project itself.  

 

On the one hand, the limited trust and cooperative attitude among the project participants seems 

potentially related to an individualist stance. Specifically, Interviewee VI argued that there should be 

“a certain vision and openness from the enterprise side to collaborate” (Interviewee VI, Appendix 

2.2., O1) that, according to the interviewee was partially missing. Furthermore, Interviewee VII 

asserted that companies should try to build relationships based on mutual trust in order to make a 

positive impact through the generation of economic and environmental benefits (Appendix 2.2., O2). 

The contribution of the two interviewees highlights the limitations of the inter-firm relationships, that 

were lacking regarding openness and mutual trust. Such deficiency appears therefore aligned with 

what Hofstede and colleagues (2010) defined as individualism, particularly in regard to the insecurity 

of the relationships.  

 

On the other hand, the normative barriers, i.e. the complexity of the norms relatively to the use of 

waste and by-products, seems related to an individualist position. In particular, as norms and laws 

constitute a key representation of a culture, being rooted in the country’s history (Hofstede et al., 

2010), it is reasonable to argue that they might be influenced by and individualist tendency, since the 

norms have been appointed as hindering factors for cooperation. Lastly, the limited scope and 

resources of the pilot project do not appear being immediately connected to any of the three cultural 

dimensions. In fact, it might be attributable to a wide variety of causes complex to be grasped through 

the present research.  
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5.3.5.4. National level 
Lastly, the preceding phase of this analysis showed five main areas have been identified as potential 

source of impediment that may characterize the Italian industrial context. Namely, a low degree of 

integration of sustainability within companies’ culture, a limited knowledge of the climate challenge 

and IS benefits, normative barriers, lack of investments and the absence of a cooperative culture 

among different organisations. 

 

For what concerns the first potential barrier, i.e. a low degree of integration of sustainability principles 

within companies’ culture, Interviewee IV argued that certain environmental standards are most often 

imposed by the international market, as in for many Italian companies there is no such cultural 

background (Appendix 2.2., P1). In addition, Interviewee VI clarified that:  

“From my point of view, I don’t believe that the majority of Italian companies have the 

protection of the environment as core value, along with transparency” (Interviewee VI, 

Appendix 2.2., P2). 

 

Interviewee VI further argued that, in this respect, still many companies limit their efforts to 

greenwashing instead of adopting concrete measures to limit their environmental impact (Interviewee 

VI, Appendix 2.2., P3). These arguments seem to point at general individualist tendency of a 

significant portion of Italian companies. In fact, according to the quotes proposed above, they are 

reported to care about environmental issues only as long as it is strictly necessary in order to be 

competitive at the international level or as a façade.  

 

Secondly, the limited overall lack of knowledge of the challenges of climate change and the potential 

benefits of CE and IS, also emerged as possible hindering factors for IS at the national level. Such 

limited understanding articulates in two aspects. On the one hand, Interviewee IV stressed the 

misperception of the urgency regarding climate challenges (Interviewee IV, Appendix 2.2., P4). On 

the other hand, Interviewee VII highlighted the lack of companies’ willingness to be informed about 

potential solutions aimed at building resilience against climate change (Interviewee VII, Appendix 

2.2., P5). These two aspects seem related to both short-term orientation and uncertainty avoidance 

respectively. Particularly, Interviewee IV asserted that “It (CE and IS, Ed.) is the only possibility for 

the future. There are no alternatives” (Interviewee IV, Appendix 2.2., P6). However, the interviewee 

further argued that:  
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“There’s no awareness yet. If I ask about it (the problem of climate change, Ed.) individually, 

people tell me that they are aware of it, but at the end we are not acting collectively. But 

probably not even individually. There’s no perception of the urgency” (Interviewee IV, 

Appendix 2.2., P7).  

 

In this regard, the statement of Interviewee IV outlines not only a rather individualist tendency, but 

also uncertainty avoidance. Specifically, the interviewee stressed the fact that people grasped the 

problem at the surface, but they still tend to avoid both a deeper understanding of the issue and a 

collective action. On the other hand, Interviewee VII affirmed that:  

“The concept of industrial symbiosis still needs to permeate in Italian companies as 

environmental and economic benefit. But here there’s a huge gap between big and small-

medium enterprise” (Interviewee VII, Appendix 2.2., P8). 

 

In this case, Interviewee VII highlighted the fact that small-medium Italian enterprises are still 

struggling in internalizing CE and IS principles, while major efforts come from the universities’ 

researchers. This potential barrier finds direct correlation with a short-term orientation, given the 

general attitude of many Italian enterprises to “[...] look only at their survival in 1 or 2 years. But 

here we are talking about surviving in 20-30-50 years” (Interviewee VII, Appendix 2.2., P9).  

 

Thirdly, the presences of financial barriers, in the form of lack of investments, seems also related to 

a short-term orientation. In particular, Interviewee VII proposes an argument regarding the lack of 

investments and attention from the political and social sphere in Italy: 

“In Nordic countries they realised that they need a national advantage and thus, they invest. 

If they have, let’s say, a big wood industry, they invest 10-20-30 million euros to study the 

best way to use the 100% of wood. These things do not exist in Italy” (Interviewee VII, 

Appendix 2.2., P11)  

 

Therefore, he highlights his hope that such bodies will support CE and IS since investments towards 

those projects can eventually lead to a more environmental and economic sustainability to the entire 

Italian system. He also stressed the fact that in other countries like Sweden or Finland the economy 

is solidly linked to the social system as they join the forces to create a common benefit, while in Italy 

it is extremely difficult (Appendix 2.2., P12). Hence, the perspective that the Italian political and 
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social sphere are adopting, applies to a short-term orientation, since it does not foresee potential long-

term benefits.  

 

Fourthly, the lack of cooperative culture, as for the inter-company level, appears aligned to an 

individualist position. In this respect, the contribution of Interviewee I and VII significantly helped 

in uncovering such alignment. 

“All the companies tend to just look at their backyards. They already have enough stuff to 

think about for their own company” (Interviewee I, Appendix 2.2., L17). 

 

The contribution of the aforementioned interviewees spotlights the connection between the lack of 

cooperative culture as potential barrier and individualism. In fact, it emphasizes a tendency of Italian 

companies and organisations to disregard what is happening outside their boundaries, while also 

underlying the absence of a collective mindset.  

 

Conclusively, as already argued in the analysis of the potential barriers at the inter-company level, 

the normative barriers emerged at the national level appear aligned to an individualist tendency, given 

the fact that the lack of clarity of the norms and the uncertainty regarding the bureaucratic delays 

hinders cooperation.  

5.3.5.5. Potential facilitating factors 
Whereas the previous section has been dedicated to the analysis of the potential barriers, emerged 

from the interviews, through the lens of the three cultural dimensions - individualism versus 

collectivism, uncertainty avoidance and long-term versus short-term orientation - selected from the 

Hofstede et al. (2010)’s framework. On the other hand, interviewees’ answers helped not only the 

exploration of potential barriers, but contributed also to the emergence of potential facilitating factors, 

which will also be analysed in relation to the three cultural dimensions along this section.  

 

In the course of the initial phase of this third section of the analysis, few potential facilitating factors 

for IS emerged at the enterprise, inter-company and national level, but not at the personal one. 

Specifically, for what concerns the enterprise level, Interviewee III and V affirmed that, as opposed 

to what argued by other participants, within their companies/laboratories, sustainability constitutes 

the core value and “[...] the object and goal of our work. For us it’s obviously the very first point” 

(Interviewee III, Appendix 2.2., Q1). This vision, aimed at finding solutions compatible with 
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principles of resource efficiency, seems aligned with a long-term orientation which, in contrast with 

short-term orientation, place higher value on future reward.  

 

In addition, all the respondents demonstrated remarkable enthusiasm about their potential 

participation in an actual IS (Appendix 2.2., Q2-Q6). In this regard, given the information they 

received before, during and after the project, their reported high motivation seems matching not only 

a long-term orientation, but also a collectivist tendency that, according to Hofstede et al. (2010), is 

guided by the acknowledgement and orientation towards the power of the group.  

 

Secondly, on the inter-company level, Interviewee IV and V argued for the alignment of motivations 

and interests among the different participants regarding the pilot project (Appendix 2.2., Q7-Q8). 

However, from the qualitative data collected, it did not appear a straight connection between such 

motivation and one of the three cultural dimensions, due to the general character of the argument 

provided, which appears difficult to be related to the Hofstede’s framework (2010). 

 

Lastly, on the national level, the reported high relevance of sustainability within Italian companies’ 

strategies and their extremely positive attitude regarding IS may constitute additional facilitating 

factors on a larger, national, scale. For what concerns the former, Interviewee I, III and VII argued 

that sustainability is a topic of increasing importance within Italian companies (Appendix 2.2., Q9-

Q11). In particular, Interviewee I argued that:  

“Nowadays it’s (sustainability, Ed.) really valued. Many people start realizing that before 

they were taking for granted that what you have now, you will have it in the future as well. 

But now people don’t take it for granted anymore” (Interviewee I, Appendix 2.2., Q9)  

 

According to the interviewee, Italian companies started changing their mindset towards an increased 

attention in the way resources are exploited. The contribution of Interviewee I seems compatible with 

the definition of long-term orientation, as focused on the enhanced care for availability of resources 

in the future.  

 

In addition, also the reported companies’ positive attitude towards IS appears related to a long-term 

orientation. Specifically, as underlined by Interviewee III, all Italian companies know that the 

implementation of CE principles constitutes one of the keys for future success (Appendix 2.2., Q10). 
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As a result, such positive consideration of CE and IS as essential tool for future growth appears 

aligned with a long-term orientation.  

5.3.6. Summary: Barriers & Cultural Dimensions  
The objective of this conclusive section of the analysis was to provide the reader with the main 

findings related to the potential barriers that may have hindered the realization of an IS in Emilia-

Romagna. The findings have been present across four sections. The first three sections followed the 

three level of barriers to IS conceptualized by Fichtner et al. (2005), i.e. personal, enterprise level and 

inter-company level barriers. Whereas the fourth section, named national level barriers, has been 

added with the purpose of exploring those barriers that might characterize the Italian industrial 

context in general and thus, hinder the successful realization of projects similar to the one in Emilia-

Romagna. The findings have been summarized in Tables 3 and 4 provided above.  

 

The conclusive part of the analysis has been then dedicated to examination of the identified potential 

barriers relatively to the three cultural dimensions from the framework proposed by Hofstede et al. 

(2010), namely individualism versus collectivism, uncertainty avoidance and short-term versus long-

term orientation. The purpose of this final section was to provide a more categorized and clear way 

the potential barriers and facilitating factors emerged from the interviews. It was also aimed at 

detecting whether the barriers that may have hindered the pilot project in Emilia-Romagna, can be 

attributable to cultural aspects. In this way, the authors of this thesis will be able to explore the 

potential correlation between those tendencies at the basis of the missed implementation of an IS in 

Emilia-Romagna and cultural values common to the national territory. This second section has been 

further divided in two subsections, i.e. potential barrier and potential facilitating factors. The findings 

emerged from this section have been summarized and made available in Tables 5 and 6 below.  
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Table 5. Barriers & Cultural Dimensions. Source: Authors’ own creation 
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Table 6. Facilitating Factors & Cultural Dimensions. Source: Authors’ own creation.	 
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 6. Discussion 
The next section will discuss the findings from the interviews performed with the seven actors and 

presented in Section 5, through the lenses of the theoretical framework described in Section 3. The 

final aim is to provide an insightful answer to the research question proposed in Section 1.4. With the 

purpose of guiding both the reader and the researchers of the thesis, the main research question, 

namely: “how could the Green - Industrial Symbiosis project in Emilia-Romagna region not have a 

practical implementation after its positive initial phase?”, has been divided into three sub-questions, 

according to the three dimensions of the analysis. Therefore, the discussion section will be articulated 

in three sub-sections, one of each sub-research question (See Section 1.4.).  

 

6.1. Network Process Creation  
This section is aimed at answering the first sub-research question, namely, “how did the project start 

and evolve, and which actors have been involved?”. In order to do so, the four moments of the process 

of translation (Callon, 1986a) will be hereafter discussed together with the findings provided in the 

analysis. Notably, as described in the theoretical framework, this section’s purpose is to explore the 

conditions that made the project process taking place and develop, rather than explaining them with 

a fundamental answer (Law, 2008).  

 

Problematization 

Problematization is the first step in the actor-network creation (Callon, 1986a). It is where ASTER, 

also defined as the network-organiser, determined a state of affairs that needed to be changed through 

the creation of a network. Therefore, they identified the allocation of funds from EU and the need to 

create an IS network in a region with high potential of by-product reutilisation, as the two main 

“problems” to be addressed. To combine these two “problems”, the funds have been decided to be 

utilised for a pilot project aimed at the practical implementation of an IS network in Emilia-Romagna. 

Therefore, four groups of actors have been identified in the agri-food industry, namely companies 

with outputs, companies in the need of those outputs, transformative laboratories and the material to 

be exchanged. The final goal of the network is building relationships among the four groups, aimed 

at material, waste and by-product exchange. From the analysis of the case at hand, a main difference 

from what is narrated by Callon (1986a), emerges. Specifically, given the heterogeneous nature of 

the companies, with different features and interests, ASTER had to establish a relation with the 



98	
	

representatives of each company, rather than with each group representative. This is because, by its 

definition, an IS network “engages diverse organizations” (Lombardi & Laybourn, 2012, pp. 31-32). 

Consequently, this implies more efforts from ASTER’s side, as more actions will be required to 

involve more actors in each group. 

 

Identically to the process of translation (Callon, 1986a), where scallops, researchers and the fisherman 

are selected, here, several and heterogeneous actors are approached by ASTER whom propose them 

a solution to the problem. Indeed, the description of this first phase of the network creation, 

problematization, outlines the most important factor that makes the network taking place: ASTER 

itself. Indeed, the role of coordination is determined as a crucial passage to the creation of the 

network. That is why, ASTER defines itself as the Obligatory-Passage Point (OPP), thus determining 

its indispensability in the network (Hernes, 2010). This is in line with what narrated by Callon (1986a) 

where the three researchers identify themselves as the only actors holding the knowledge needed to 

address the detected challenge. Accordingly, ASTER possesses either the knowledge and expertise 

but also an overview regarding the relational dynamics within the pilot project. Moreover, what has 

been described in the case description (Section 2.4.) is confirmed, i.e. the pilot project, with its top-

down approach, is opposed to the organic evolution of the Kalundborg Symbiosis, since the role of 

the coordinator is crucial.  

 

Interessement  

Nevertheless, a set of actions is required to involve the actors previously selected, in what is called 

interessement moment (Callon, 1986a). From the empirical analysis, some interesting insights 

emerged, regarding the trials of strength and the devices utilised by ASTER, aimed at building 

interessement into the actors.   

 

Firstly, an interesting insight is given by the two “rare cases”, whom interests coincide with what 

ASTER proposes. Specifically, the two participants, together with their company/laboratory, drive 

their choices according to their specialisation and interest in waste and material re-utilisation. 

Moreover, by holding a scientific background, they are aware of the main environmental benefits an 

IS network could lead to. Therefore, when asked by ASTER to get involved in a project reaching 

such goals, both the parties realise they can be positively affected by the network creation and end up 

sharing the same identities. On the other hand, Callon (1986a) argues that it is unlikely the case where 
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the interests of the two parties coincide. However, the pilot project demonstrated that if the network-

organiser connects with an actor already holding a certain degree of knowledge, a higher chance of 

them joining the network is expected. Practically speaking, involving actors already possessing a 

specific technical background e.g. material scientists or waste management researchers, eases the 

process of interessement, and, as will be shown later, also the enrolment phase, in creating an IS 

network. Therefore, the entire process of translation is fastened up and, thanks to alignment in 

interests, it can be argued that a higher chance of network success is expected. 

 

Furthermore, one of the interviewee presents past history as the main factor that made him join the 

network. This aspect has not been addressed by Callon (1986a), since the three researchers in the case 

of the scallops of St. Brieuc Bay did not share any past experiences with the actors selected for the 

network creation. Interestingly, from the empirical findings, it can be argued that when the network-

organiser and the selected actors share past working experience, there is more openness in getting 

involved in the new process of translation, due to the presence of a certain degree of trust among the 

two.  

 

Moreover, the concept of convenience has been identified as an effective device, making actors more 

willing to joining the network. This is justified by the concept of pilot project itself, as being not 

mandatory, some benefits for the companies/laboratories participating were needed. Accordingly, 

convenience has been confirmed a successful device. Lastly, similarly to the process narrated by 

Callon (1986a), a “seduction device” is present in translation process of the Emilia-Romagna pilot 

project. Such device took the form of a personal meeting and confirmed its effectiveness in enhancing 

the actor’s interessement in joining the pilot project.  

 

Enrolment  

Enrolment is the phase where the trials of strength and negotiations making the actors joining the 

network are described and their roles are defined (Callon, 1986a). Interestingly, the “seduction 

device” previously described is found to get to a positive outcome and the two “rare cases”, where a 

shared technical background was present, confirm the easiness in creating the network. Moreover, 

the focus group is argued to be the main enrolment device utilised by ASTER, which has been proved 

to be successful for 10 out of 13 companies and four out of seven laboratories (Cutaia et al., 2015). 

Overall, it can be said to be an effective device, since most of the heterogeneous actors got to know 
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each other and started building the network (Callon, 1986a). Lastly, most of respondents argued that 

a real negotiation did not take place, therefore making the Emilia-Romagna pilot project a “particular” 

case of network creation. The reason behind that, lies in the fact of being a non-mandatory project. 

Therefore, on the one hand, making easier for the network-organiser to recruit companies and 

laboratories which are not obliged to share information whilst on the other hand, a less stability in the 

network is expected, since companies are not obliged to stay in the project if they do not wish to.  

 

Lastly, both at the interessement and enrolment phase, the material, waste and by-products to be 

exchanged are the only actors’ group not addressed by ASTER. This is another motive making the 

Emilia-Romagna network process creation a “particular” example. Indeed, these materials to be 

exchanged are argued to be dependent on the enrolment of the companies/laboratories exchanging it. 

Eventually, this group of actors would end up not being involved, since the project did not have a 

practical implementation.  

 

Mobilization 

During the last phase of the process of translation, the representativeness of the masses into their 

spokespersons is determined (Callon, 1986a). Interestingly, from the empirical analysis, all the 

companies/laboratories participants presented positive responses. Overall, it can be argued that each 

participant was representing its sub-group, namely company or laboratory, to a high degree, therefore 

implying adhesion of these collectivities to the network (Hernes, 2010).  

 

Lastly, as argued above, the Emilia-Romagna pilot project is confirmed to be a “particular” network 

creation process, due to its not-mandatory nature. Indeed, the betrayal described in the analysis 

section, where one of the spokesperson leaves the network, confirms a certain degree of instability in 

the network. Accordingly, Callon (1986a) argues that the structure of the network continuously 

changes, a no network is completely stable.  

6.1.2. Conclusion: Network Process Creation 
This discussion sub-section defines the exploratory phase of the investigation carried out in this thesis 

and it is aimed at answering the sub-research question “how did the project start and evolve, and 

which actors have been involved?”.  
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The project Green - Industrial Symbiosis commenced when ASTER, the Consortium for innovation 

and technology transfer of Emilia-Romagna, defined as a state of affairs in the need to be changed, 

the allocation of EU funds towards a study on IS and the unexplored potential of by-products in the 

Emilia-Romagna agri-food sector. During the first steps, namely the definition of the actors to be 

involved and the first contact, the role of the coordinator is determined as crucial, as it defines itself 

as an OPP. Therefore, four main group of actors have been selected, namely companies with outputs, 

companies in the need of those outputs, transformative companies and the material to be exhanged. 

The project then evolved within the interessement phase, where the selected actors have been 

approached through different devices, making them join the process. Accordingly, the empirical 

findings determined past history as a factor enhancing openness in joining the network, as more trust 

is implied. Moreover, shared background between the organiser and the selected actors, has been 

identified as both a successful interessement device as well as a way to fasten up the entire process 

of translation, as less exchange of information is needed. Then, the convenience aspect has been 

determined important, making easier for actors to join a non-mandatory project. Lastly, the “seduction 

device”, in the form of a personal meeting has been presented as a successful mean to increase actors’ 

interessement. Within the enrolment phase, the devices confirm their effectiveness. Moreover, a focus 

group has been organized by ASTER with the aim of roles and identities’ definition of the selected 

actors. The focus group is then argued to be an effective enrolment device making heterogeneous 

actors coming together to start the network. Moreover, the case is said to be “particular” for two main 

reasons. First, the material, energy and by-product to be exchanged is dependent on the enrolment of 

the actors exchanging them, therefore making ASTER “wait” to approach them. Second, the non-

mandatory nature of the project implies a certain degree of instability in the network, as confirmed 

by the betrayal of one spokesperson to the just created network. Lastly, representativeness is found 

to be a relevant aspect in the network.  

 

Conclusively, the just narrated process represents the transition in time where actors in the networks 

and vice versa, change (Hernes, 2010). This section has then described how actors, namely the 

companies and laboratories, defined their identities through the evolution of their relationships, and 

how those relationships are built with actors otherwise dissociated and distinct (Hernes, 2010; Callon, 

1986a). Conclusively, as argued by Law (1992), no organisation is never complete, and the breaking 

down of these networks is a continuous process (Law, 1992), eventually justifying the missed 

practical implementation of the pilot project Green - Industrial Symbiosis.  



102	
	

6.2 Network embeddedness  
The second level of the analysis was aimed at the investigation of the potential for embeddedness of 

the network of organisations that took part to the pilot project in Emilia-Romagna. Specifically, the 

findings emerged from the section will be employed in the attempt of providing an answer to the 

second sub-research question, i.e. how was the potential for embeddedness within the network of 

participants? 

 

As presented in the theoretical framework, the notion of embeddedness relates to the mechanisms 

through which social relationships shape economic action (Uzzi, 1997). According to Uzzi (1997), 

embedded ties, or close relationships, are less frequent, but usually characterize critical exchanges. 

In addition, these ties hold three main features. i.e. trust, fine-grained information transfer and joint 

problem-solving arrangements. With the aim of providing an answer to the sub-research question 

mentioned above, the authors of the present thesis tried to grasp the potential of the network of 

participants relatively to the three features. 

 

Trust 

Past knowledge of the other actors involved, constitutes an important driver for generating trust 

within the network (Lewis & Weigert, 1985). This has also been confirmed by the empirical analysis 

of the present thesis. Accordingly, during the interessement phase described in the previous section, 

past history has been argued to be enhancing openness in joining a network, therefore implying a 

certain degree of trust. Nevertheless, the participants interviewed reported a non-uniform past 

knowledge of each other. Particularly, on the one hand, two participants already shared business-

related experiences, whereas few others had a superficial knowledge of the companies participating. 

On the other hand, one participant, not familiar with the industrial context in Emilia-Romagna, did 

not possess knowledge of the actors involved. Given such nonalignment, past knowledge and shared 

experiences cannot be considered a strong leverage in the generation of trust among the companies 

and laboratories that were involved in the project Green - Industrial Symbiosis.  

 

Moreover, along with past knowledge, the presence of a general alignment of values and objectives 

among the different actors involved represents a relevant condition for creation of trust (Lewis & 

Weigert, 1985). In this respect, the responses of the participants and of one external project consultant 

suggest an overall correspondence of values, goals and motivation among the different actors 
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involved. Specifically, the inclusion of sustainability within companies’ strategies and the high 

motivation towards the success of the project have been underlined as values shared among all the 

participants. On the other hand, one organiser of the project, in contrast with what affirmed by the 

majority of the participants interviewed, argued that, relatively to the engagement and the 

understanding of CE and IS, participants were not all on the same page. Therefore, while participants’ 

answers pointed all to the same direction, the contribution of the organiser of the pilot project cannot 

be disregarded. In fact, as highlighted above, the participants did not possess an in-depth knowledge 

of all the other fellow representatives. On the other hand, the organiser, during the project design 

phase, had the chance to gather information about the potential participants and he had personal 

contacts with all of them. Accordingly, it seems reasonable to assume that the argument presented by 

the project organiser is more reliable and solidly corroborated. This is also justified by the conclusions 

retrieved from the problematization stage in the network creation process (Section 6.1.2.). Indeed, 

the role of the coordinator, namely ASTER, has been determined an Obligatory-Passage Point for the 

organisation of project, implying the network-organiser as the only one with knowledge and expertise 

as well as the only one with an overview of all the participants. Therefore, it can be argued the network 

of actors involved in the project Green - Industrial Symbiosis only partially fulfils the condition of 

values and goals alignment proposed by Lewis and Weigert (1985).  

 

As highlighted above, past knowledge of other participants and communality and values and 

objectives seem able to be having played only a marginal role in the creation of trust within the 

network. Therefore, by relying on the present findings and the conditions for trust generation outlined 

in Section 3.2.2 (Lewis & Weigert, 1985), it can be argued that, within the network of participants to 

the pilot project in Emilia-Romagna, trust was only partially in place. However, it is worth to be noted 

that, while the presence of relationships based on trust was at the core of the success of IS networks 

like Kalundborg, it was not a characteristic of a successful top-down IS like the NISP in the UK, 

given its numerous amount of participants and its geographic extension (Doménech & Davies, 

2011b). In this respect, whereas the number of participants of the pilot project in Emilia-Romagna 

was relatively restrained, the companies and laboratories were spread over an extensive region.  

 

 

 

 



104	
	

Fine-grained information transfer 

According to Uzzi (1997), another key characteristic of embedded ties is fine-grained information 

transfer among the actors involved. Particularly, within close relationships, information is exchanged 

in a more tacit way, while interactions among the parties usually happen very frequently (Uzzi, 1997).  

 

From the analysis, it appears clear the role of the pilot project organisers as trustworthy figure aimed 

at collecting and elaborating the information provided by the companies involved. Therefore, the 

process of information exchange almost never took place in a direct way among the participants, 

while it was mainly indirect and filtered by the organisers. In this sense, the information exchange 

dynamics that characterized the pilot project give the impression of being far from the scenario of 

fine-grained information transfer depicted by Uzzi (1997). This argument is further strengthened by 

the contribution of the organiser, who affirmed that some companies have been a bit reticent in 

sharing their information. On the other hand, it must be acknowledged that the participants 

interviewed showed unanimous consent regarding their willingness to share the exact same 

information even in a less protected scenario.  

 

Consequently, it can be argued that the network of actors involved in the pilot project was not 

characterized by a fine-grained information transfer. However, in this respect, major obstacles came 

from the design of the pilot project itself. Specifically, while the central role of the organisers 

positively contributed to the information exchange process and guided the participants throughout 

the pilot project, it also limited their freedom for what concerns the direct exchanges of information. 

Nevertheless, given the technical expertise of the organisers and the disparity of knowledge of the 

topic among the participants, the choice of the information exchange process still appears well-suited 

to the context.  

 

Joint problem-solving arrangements 

Joint problem-solving arrangements represent the third key characteristics of embedded ties. 

Specifically, through joint problem-solving mechanisms, based on mutual helpfulness, the decision-

making process can be enhanced and flexibility can be improved (Uzzi, 1997).  

 

The analysis of the network of organisations involved in the pilot project highlighted a slight disparity 

of potential in regard to joint problem-solving. In particular, while the participants interviewed 
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confirmed their complete understanding of the project and its objectives, the interviews also 

highlighted a non-aligned knowledge of the topic among the participants. As a consequence, given 

also the fact that the conditions for the generation of trust were also partially fulfilled, it is reasonable 

to argue that the network of project participants did not have a strong potential for creating joint 

problem-solving arrangements.  

6.2.1. Conclusion: Network embeddedness  
Conclusively, from what have been argued above, the three characteristics of embedded relationships 

outlined by Uzzi (1997) were only present in a marginal way within the network of participants of 

the pilot project. Accordingly, the answer to the second sub-research question, i.e. “how was the 

potential for embeddedness within the network of participants?”, is that the potential for creating an 

embedded network was limited. As a result, following Uzzi’s (1997) conceptualization, the network 

had only restricted possibilities for competitive advantage deriving from close relationships between 

the participants.  

On the other hand, few participants affirmed that the pilot project still constituted an important chance 

to build new relationships and thus, it is reasonable to argue that, despite the initial low potential for 

embeddedness, some ties have been strengthened.  

6.3. Barriers & Cultural dimensions  
The third section of the analysis was organized in two phases. The first part aimed the exploration of 

the potential barriers to the pilot project in Emilia-Romagna. Secondly, the potential barriers, along 

with the possible facilitating factors emerged, have been analysed through the lens of Hofstede’s 

(2010) cultural dimensions. The findings provided by the section will then be applied with the aim of 

providing an answer to the third sub-research question, i.e. which type of barriers might have hindered 

its actual realisation of the Green - Industrial Symbiosis project? 

 

Personal level 

The analysis highlighted the presence of different possible impediments at the personal level. In 

particular, the potential barriers emerged from the analysis fall into two of the three subcategories 

described by Fichtner et al. (2005) at the personal level, i.e. motivational and situational barriers.  

 

Barriers of motivational nature include non-alignment between the objectives of the decision-maker 

and the ones of the collaboration, and short-term planning (Fichtner et al., 2005). In this respect, the 
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empirical findings highlighted the presence of two potential motivational barriers within the network 

of participants of the pilot project. Namely, the limited prioritization given to pilot project due to the 

fact that it was outside the core activities of the respondent and due to low expectations for its practical 

success. Moreover, as argued in Section 5.3.5.1. of the analysis, these two motivational barriers are 

attributable to individualism and short-term orientation, as priority has been given to personal 

interests and to activities able to generate tangible results in the short-term.  

 

Secondly, as underlined in the literature review (Section 2.2.4.), situational barriers at the personal 

level can hinder the realization of inter-company collaboration as a result of heavy workload on other 

tasks and time constraints (Fichtner et al., 2005). As emerged from the interviews, few participants 

reported their limited prioritization of the pilot project was attributable to their involvement in other 

tasks. Therefore, such argument seems fitting into the category of situational barriers identified by 

Fichtner et al. (2005). In addition, according to what emerged from the analysis, this situational 

barrier seems related to an individualist stance, as the respondents, despite their technical knowledge 

of the topic, decided to prioritize their already existing tasks.  

 

As a result, it is reasonable to expect that the aforementioned personal barriers, negatively influenced 

the implementation of an IS network in Emilia-Romagna. The motivational and situational barriers 

mentioned above appear related to both individualist positions and short-term orientations. However, 

given the personal level of the barriers, these positions cannot be considered collective cultural traits 

yet. This is because, following Hofstede’s (2010) logic, they belong to the personality level of mental 

programming, which is altered by the collective culture, but also influenced by our genes and thus, 

characteristic of each individual. A possible solution to mitigate these barriers involves efforts at the 

political and at enterprise level, as emerged both from the literature. Particularly, sustainability and 

inter-company cooperation should be promoted not only through political campaigns, but also within 

companies themselves in order to create such culture among their employees (Fichtner et al., 2005).  

 

Enterprise level 

As for the potential barriers at the personal level, also the possible hindering factors emerged at the 

enterprise level resemble the ones outlined in the literature. Specifically, the contribution of the 

interviewees pointed out the presence of potential barriers that falls into two of three categories of 

enterprise barriers, i.e. attitude related and resource related barriers (Fichtner et al., 2005).  



107	
	

 

While the analysis did not show the influence of any communication related barrier, it helped the 

identification of several potential attitude related ones. Specifically, as stressed by an external 

consultant of the pilot project and expert in CE, one of the main factors that obstructed the practical 

success of the project can be found in the lack of motivations from the companies. Even if the specific 

source of such lack of motivations has not been specified for each company, this potential barrier 

appears aligned with the notion of attitude related barriers, which include companies’ orientations 

that diverge from the goals of the collaboration (Fichtner et al., 2005). On the other hand, due to 

general character of the argument, it is not possible to find a precise cultural dimension to which the 

barrier might have been related.  

 

Secondly, the majority of the potential barriers emerged at the enterprise level belongs to the category 

of resource related barriers. According to Fichtner et al. (2005), this type of enterprise level barriers 

involves the higher priority given to project considered more important and the orientation towards 

short-term profits. Within the present case, the limited prioritization of the project due to low 

expectations for revenue generation and because it was considered outside the core business of the 

company, emerged not only at the personal level, but also at the enterprise one. This is justified by 

one of the conclusions drafted when exploring the network creation process i.e. representativeness of 

the participants with their respective companies/laboratories being high. Therefore, an alignment in 

the responses when asked personally and enterprise level, was expected. These two resource related 

barriers are linked to short-term orientation and individualism, respectively, as they point out a 

tendency to prioritize self-interest and the generation of revenues in the short-term. In addition, the 

interviews highlighted the limited degree of integration of sustainability within the strategies and 

operations of some companies. This potential barrier denotes both an individualist and a short-term 

position, as sustainability is seen only as a mean to accomplish international customers’ requests and 

thus, generate immediate revenues.  

 

These findings are consistent with the general tendency of small and medium-sized companies to 

prioritize their immediate survival, as emerged from the interviews, but also stressed in the literature 

(Fichtner et al., 2005) 
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On the other hand, while the analysis provided a broad array of potential barriers at the enterprise 

level, it also contributed to the emergence of potential facilitating factors. In particular, the interviews 

reported a high level of integration of sustainability within the strategies of some of the companies, 

whereas all the participants interviewed argued for their companies’ motivation towards joining an 

actual IS network. These arguments are line with the facilitating factors for IS presented in Section 

2.2.3. Specifically, they appear to fit within the category of “Corporate Citizenship and Business 

Strategy” outlined by van Beers et al. (2007), who argue that the possibility of generating 

environmental and economic benefits through IS, attracts those actors that share values of corporate 

citizenship (van Beers et al., 2007). Moreover, these two arguments are aligned with a long-term 

orientation and a collectivist stance, as motivated by the willingness to find solutions to increase 

resource efficiency and to join forces for a collective positive impact.  

 

Overall, it is reasonable to argue that the potential barriers identified at the enterprise level, related to 

individualism and short-term orientation, have been partially offset by the aforementioned facilitating 

factors, attributable to long-term orientation and collectivism. Nevertheless, given the fact that, from 

its definition, IS results from the effort of a joint action aimed at eco-innovation and long-term cultural 

change (Lombardi & Laybourn, 2012), it can be expected that the non-alignment of the network, in 

regard to values and orientation, might have lessened its overall potential impact.  

 

Inter-Company Level 

Concerning the inter-company level barriers retrieved from Section 5.3.3., namely normative barriers, 

lack of trust and cooperative attitude, and the limited scope and resources of the pilot project, some 

similarities can be detected according to the categorisation made by Fichtner et al. (2005). In this 

regard, the authors argue that barriers to cooperation and barriers to interconnection of material and 

energy flow may interfere with inter-company cooperation in different ways, from legal barriers to 

insufficient communication and trust amongst the actors involved (Fichtner et al., 2005). Particularly, 

the reported lack of trust and cooperative attitude among the participants to pilot project in Emilia-

Romagna finds correspondence with some of the barriers to cooperation outlined by Fichtner et al. 

(2005), i.e. competitive attitudes and insufficient trust between the partners. Moreover, from what 

emerged from the analysis, this barrier to cooperation finds also correspondence to an individualist 

tendency, as openness towards collaboration was missing, according to one of the organisers and to 

the external consultant of the pilot project.  



109	
	

 

On the other hand, the normative barriers emerged from the analysis, in the form of lack of clarity 

and bureaucratic delays, resemble the legal barriers to interconnection of material and energy flow 

found in the literature (Fichtner et al., 2005). Furthermore, this potential barrier finds a correlation 

with an individualist tendency. This is because, as argued by Hofstede et al. (2010), norms constitute 

one of the main expression of national culture, as they are rooted in history and thus, norms that 

obstruct inter-company cooperation can be considered aligned to an individualist position.  

 

For what concerns the limited scope and resources of the project, which emerged as important barrier 

to the practical implementation of the project, it cannot be related neither to one of the barriers at the 

inter-company level, nor to one of the Hofstede’s cultural dimensions (2010). Specifically, its 

character is considered difficult to be grasped through the present research, as it might be ascribable 

to various circumstances. As a result, while it is reasonable to expect that such a barrier might have 

played a major role, it relates in very specific way to the pilot project in Emilia-Romagna. Therefore, 

it is difficult to relate it to common traits within the regional or national context. On the other hand, 

the general positive responses affirmed by the participants relatively to other participants’ 

motivations, emerged as potential facilitating factor for the practical success of the pilot project, 

seems not related to one of the enhancing factors identified in the literature (van Beers et al., 2007), 

and also too vague to be attributed to a specific cultural dimension.  

 

Conclusively, as argued in the three sub-sections above, personal, enterprise level and inter-company 

level barriers are all expected to have played a focal role in hindering the implementation of the 

synergies identified in the first phase of the pilot project in Emilia-Romagna. Nevertheless, the 

potential facilitating factors emerged have been regarded as capable of offsetting the barriers only in 

a marginal way, due to their limited presence and the collective nature of IS. As highlighted above, 

the majority of potential barriers found, at all three levels, are aligned with the ones presented in the 

literature. Additionally, most of them appeared related to individualist tendencies and short-term 

orientation.  

 

National Level 

In order to provide a more accurate answer the third sub-research question, i.e. “which type of barriers 

might have hindered the actual realisation of the Green - Industrial Symbiosis project?”, the authors 
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of the present thesis aim also at the exploration of the potential barriers to IS also at a national level. 

The reason for this choice is attributable to the willingness to find a potential correlation, at the level 

of cultural roots, between the barriers that might have hindered the success of the pilot project in 

Emilia-Romagna and those that might impede other IS projects in Italy in the future.  

 

The barriers emerged at personal, enterprise and inter-company levels are related to the practices 

level of culture manifestation which, according to Hofstede et al. (2010), are visible from the outside, 

whereas their significance can only be comprehended within a specific culture. On the other hand, 

the core of a culture is constituted by values, representing people’s inclination to choose certain 

situations over others (Hofstede et al., 2010) (see Figure 4). In this regard, the purpose of this final 

section consists in exploring whether the practices identified relatively to the network of participants 

of the pilot project in Emilia-Romagna finds also correspondence in the values of the broader Italian 

culture and thus, be potentially hindering for other similar projects in Italy.  

 

Figure 4: Practices & Values. Source: Adapted from Hofstede et al. (2010) 

 
 

 

The potential barriers to IS emerged at the national level from the interviews are analogous to the 

ones found at the pilot project level. Specifically, the low level of integration of sustainability within 

companies’ culture, the limited knowledge of IS, the normative and financial barriers and the lack of 

a cooperative culture, emerged as potential barriers to IS at the national level, not only resemble the 

ones found at the pilot project level, but they also appeared to be moved by similar tendencies.  
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In particular, the limited integration of sustainability within companies’ culture, the normative 

barriers, i.e. lack of clarity of the norms and bureaucratic delays, and the lack of cooperative culture 

denote an individualist position. This is because, as argued in Section 5.3.5.4., these three barriers 

have been reported as obstructions towards inter-company cooperation, especially in the form of IS, 

and therefore, they necessarily foster individual actions. In addition, financial barriers, mainly 

attributable to lack of investments, are aligned with a short-term orientation, as they constitute the 

basis for missed long-term benefits for the community. Lastly, the limited knowledge of IS, 

articulated in a lack of informative will from the companies and in the inability to fully grasp the 

urgency of the effects of climate change, seems to be attributable to both short-term orientation and 

uncertainty avoidance. Particularly, lack of informative will from the companies’ side appeared to be 

motivated by a general attitude to look at their survival in the short-term, while the inability to fully 

understand the urgency to build resiliency against the effects of climate change mainly relates to a 

tendency to avoid both a deeper understanding of the issue and a collective action.  

 

On the other hand, potential facilitating factors to IS emerged also at the national Italian level. In 

particular, the reported high consideration of sustainability within the strategies of many companies, 

especially big enterprises, along with the positive attitude towards IS. These two potential facilitating 

factors find correspondence in the literature, within the category of “Corporate Citizenship and 

Business Strategy” (van Beers et al., 2007), as they both express the willingness of a portion of Italian 

companies to positively contribute to a transition towards more sustainable production systems. In 

addition, they both suggest a long-term orientation, as both arguments evidence the importance given 

to future benefits. Therefore, it is reasonable to expect that, in the future, the aforementioned 

facilitating factors will increasingly offset the barriers at the national level, as long as long-term 

orientation will further permeate Italian companies of all sizes.  

 

As highlighted in the sections above, the personal, enterprise and inter-company level barriers that 

seem to have played a major role in the missed implementation of IS in Emilia-Romagna find their 

roots in practices related to short-term orientation and individualism. Following the discussion 

presented above, the Italian industrial context seems to be characterized by the same potentially 

hindering tendencies, with the addition of uncertainty avoidance. A possible motivation for the 

emergence of uncertainty avoidance at the national level, but not at the pilot project, could be found 

in the fact that the companies selected for the pilot project have been described as examples of 
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excellence in terms of innovation in the territory (Mencherini, 2016). Therefore, they might not be a 

representative sample for the entire Italian industrial context.  

 

Consequently, following Hofstede’s logic (2010), it can be argued that, while the main barriers to the 

pilot project in Emilia-Romagna have been constituted by short-term orientation and individualist 

practices, these tendencies appear also as characteristics of Italian values and thus, be able to hinder 

other future IS projects in Italy.  

6.4. Conclusion: Discussion 
Conclusively, this section has endowed the reader with the answers to the three sub-research 

questions listed in Section 1.4., with the aim of providing a more structured response to the research 

question of the present thesis, i.e. “how could the Green - Industrial Symbiosis project in Emilia-

Romagna region not have a practical implementation after its positive initial phase?”. In this respect, 

the answers to the three sub-research questions proposed above offered useful arguments for offering 

a response to the main research question.  

In particular, the first phase of the discussion, guided by the ANT, provided a detailed description of 

the steps that characterized the creation of the network of participants to the pilot project. In addition, 

the first phase of the discussion offered also useful insights for the following sections such as the 

crucial importance of the role of coordination, the relevance of past history, shared background and 

convenience as factors easing the process of involvement in an IS network. Also, a high level of 

representativeness within the network of the project Green - Industrial Symbiosis has been detected. 

Nevertheless, the network represented by the pilot project has been argued presenting a certain level 

of instability, mostly due to its non-mandatory nature. Then, the second phase, aimed at exploring the 

embeddedness of the network of participants, showed that the three characteristics of trust, fine-

grained information transfer and joint problem-solving arrangements were only limitedly in place. 

As a result, embeddedness cannot be considered a distinctive feature of the network, at least before 

and during the project. Therefore, the network had only restricted possibilities for competitive 

advantage and flexibility deriving from close relationships between the participants. Thirdly, the last 

phase, designed for the exploration of the potential barriers to the pilot project in Emilia-Romagna, 

exhibited that short-term orientation and individualism were at the basis of the missed implementation 

of the pilot project in Emilia-Romagna. Those two values, with the addition of uncertainty avoidance, 
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have been also found as characterizing the Italian industrial context and thus, they might constitute a 

threat for future IS in Italy as well.  

 

Therefore, the answer to the main research question, “how could the Green - Industrial Symbiosis 

project in Emilia-Romagna region not have a practical implementation after its positive initial 

phase?”, can be articulated as a combination of two major factors. Namely, the lack of embeddedness 

within the network ties, which resulted to be loose, and the negative influence of short-term 

orientation and individualism, that characterized the main barriers that hindered the success of the 

pilot project. 
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7. Conclusions  

7.1. Concluding Remarks  
The purpose of this thesis has been to investigate on the main barriers hindering the practical 

implementation of an IS network in Italy, specifically in the Emilia-Romagna region. The relevance 

of the present research lies in the increasing urgency of implementing solutions able to disrupt the 

prevalent, linear, production systems. In particular, IS represents a useful application of CE principles 

to the industrial context to enhance the transition towards a more resource efficient production. Over 

the last few decades, several IS network have been successfully implemented all over the world 

(Chertow, 2000; Chertow, 2007). Nevertheless, in Italy, only few projects have been directed at the 

exploration of inter-company synergies. The most recent one, Green - Industrial Symbiosis, did not 

have a practical implementation, despite the identification of potentially viable synergies. This called 

for a deeper understanding of the factors that might have hindered such development. Accordingly, 

this thesis aimed at answering the following problem statement: 

 

“How could the Green - Industrial Symbiosis project in Emilia-Romagna region not have a 

practical implementation after its positive initial phase?” 

 

This thesis developed over three levels of analysis. First, the empirical findings helped the reader 

understanding the way the network among the project’s participants was created, following the ANT 

logic. Nevertheless, despite the efforts made by the project organisers, the network created did not 

reach a high level of stability, mostly due to its non-mandatory nature. Then, the second level of 

analysis, framed by Uzzi’s (1997) notion of embeddedness, revealed a low potential for 

embeddedness within the network of participants of the project Green - Industrial Symbiosis. Such 

limited potential can be attributed to the restricted presence of trust, fine-grained information transfer 

and joint problem-solving arrangements. As a result, the network had only limited possibilities of 

gaining competitive advantage and flexibility from close relationships between the participants. 

Conclusively, the third and last level of analysis, structured according to the joint use of Fichtner’s et 

al. (2005) barriers to IS and Hofstede’s (2010) model of cultural dimensions, revealed the presence 

of a series of barriers at personal, enterprise and inter-company level ascribable to short-term 

orientation and individualism to the pilot project. These tendencies, found at level of practices, within 

the context of the actors involved in the pilot project, emerged also at the national Italian level and 
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thus, it is reasonable to expect that they may constitute core cultural values. As a result, their negative 

influence on inter-company cooperation may also hinder future IS project in Italy.  

 

The findings emerged from the present research help shedding light on the reasons why the project 

Green - Industrial Symbiosis did not have a practical realization despite the positive results of its first 

phase. Furthermore, the use of the Hofstede’s (2010) framework made the authors of this thesis able 

to provide a more thorough picture of the Italian industrial context, relatively to those common factors 

that may also obstacle the future of IS in Italy.  

On the other hand, the present research showed also that the pilot project in Emilia-Romagna 

represented an important chance for different high technology and innovative companies and 

laboratories to gather. In addition, the facilitating factors emerged from the interviews represent a 

useful starting point for enhancing the future transition towards a more resource efficient production 

in Italy.  

7.2. Managerial Implications 
As argued in this thesis, IS plays an important role towards a more sustainable industrial system. 

Nevertheless, the empirical analysis detected several factors hindering its practical implementation. 

Therefore, few managerial recommendations can be derived from this work. First, IS and at a more 

general level, industrial sustainability practices, have been found to be not only insufficiently rooted 

in most of the Italian companies’ strategies, but also, they are not found at the personal level of 

employees. Therefore, more inclusion of sustainability imposed within enterprises and politics is 

needed to create a culture that pushes people towards long-term orientation and collectivism. This 

would enhance a bottom-up motivation, that could eventually lead to more companies’ openness 

towards IS projects, initiatives and relationships. Moreover, companies should work more closely to 

the world of research. As found in this thesis, enterprises require more information regarding the 

economic and environmental benefits of IS practices. As proposed by one of the interviewee, bodies 

or organisations doing a similar work to the one of ASTER, would help companies detecting 

opportunities on how treating waste or on how making the use of another company’s waste. In other 

words, there is the need of creating more intermediaries connecting supply and demand, eventually 

helping companies detecting IS opportunities. Lastly, as normatives and regulations have been found 

relevant factors hindering IS practical implementation, Italian companies should push and lobby 

policy-makers for a clearer revision of the norms regarding waste and by-products exchanges. This 
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would foster companies’ motivation in commencing IS relationships and would eventually lead to 

more economic and environmental benefits at both enterprise and societal level.   

7.3. Implications for Researchers  
This thesis also provides with few implications for researchers. First, this research’s empirical 

findings, add to Callon (1986a)’s translation process few successful practical interessement and 

enrolment devices useful when attempting at creating an IS network. Indeed, as argued in this thesis, 

a top-down organisation to an IS practical implementation is required in a country like Italy, therefore, 

research’s world, should be mindful of the positive factors detected in this study. Specifically, past 

history, shared technical background, convenience, and personal meetings, have been found 

important factors enhancing actors’ openness in joining new networks. Moreover, organisation of 

focus groups and informative meetings, has been found to be an effective tool to identify actors’ 

interests and roles. Secondly, this thesis has focused on the IS implementation in the Emilia-Romagna 

region. Nevertheless, being Italy a heterogeneous country, comprising 20 regions, a more holistic 

view towards the Italian culture should be approached. Therefore, for a more comprehensive analysis 

of the national culture, more IS projects, from different regions, should be used as case studied and a 

cross-comparison analysis could lead to interesting insights. Nevertheless, despite the heterogeneity 

of the Italian regions, the approach taken in this study i.e. investigating on an IS network or project 

to understand the barriers that could be present at national culture, can be replicated for countries 

with limited internal cultural differences. In other words, this research has argued that the practices 

hindering or facilitating an IS network development, can be found to be coinciding with the values 

representing a country’s culture. Therefore, further researchers can take this study as a point of 

departure to examine national barriers or facilitating factors to the implementation of an IS network 

in other countries.  
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Appendices  
 

1. Interview Guide - Project Participant  
 

Introduction  
 
We briefly introduce ourselves and our research project. We inform the participants that the 
conversation is audio recorded. Moreover, we briefly explain the structure of the following 
questions: first, an introductory question, second, some questions about the experience 
regarding the Green – Industrial Symbiosis project, and lastly, some thoughts about the 
Italian context regarding both sustainability as a general concept and Industrial Symbiosis 
 
Introductory question: 

Could you please start by introducing yourself shortly? Telling us about your company and 
your position there? 
 
1. ANT (before and during the project) 

 
 

Problematization 
1. Can you elaborate about your involvement in the project, from the ideation moment, to 

the selection and contact of the companies?  
 

Interessement  
2. How and why did you get interested in the pilot project? What drove you in 

participating? 
 
Enrolment  

3. Before deciding to participate, did a negotiation take place and if yes, how was it? 
 
 
Mobilization  

4. Was the company you were representing well aware of the project in all its aspects 
and shared the same values?  

 
 
 
 
 
 
 



 

2. SNA (During the project) 
 

 
Trust: 

5. Did you know the other participants and their companies before taking part to the 
projects? And do you think that there was alignment in terms of values among the 
participants? 
 

Joint problem solving 
6. Were you well aware of the final goals of the project? 

 
Information flow 

7. How was the exchange of information organized during the project? Do you think that 
you and your company would have been willing to share the same information you 
shared in the project in a real-life setting? 

 
 
3. BARRIERS & DRIVERS - HOFSTEDE (After the project) 

 
 
More general: 

8. Were you satisfied with the results of the project? 
9. As you might know, the results of the project were very positive. Why do you think 

the project did not have a practical implementation? 
 
Personal Barriers 

10. Was the project and its outcome (and industrial symbiosis in general) a priority for 
you? 

 
Enterprise Barriers 

11. Which priority did your company give to the participation to the project and which 
importance is generally given to environmental-related initiatives? 

12. Do you think that your company would have followed you in the real participation of 
an industrial symbiosis network? Please elaborate.  

 
Inter-company Barriers 

13. Do you think the other companies were motivated in participating to the project? 
 
Cultural 

14. In the Italian industrial context, do you believe that environmental concern is a 
priority? 



 

15. Do you think that Industrial Symbiosis related projects would be considered important 
by companies in Italy and would it be easily implemented? Please elaborate.  

16. Thinking about Italy in general, what would you think to be the main barriers for the 
initiation of an Industrial Symbiosis Network? 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

2. Coding 
2.1. Codes List (Categorisation) 

 

Network Creation Process 

Problematization  

Interessement  

Enrolment  

Mobilization  

Betrayal 

Embeddedness  

Trust  Past History  
Value Alignement   

Joint Problem Solving  

Information Flow  

Barriers & Drivers 

Personal Barriers 

Enterprise Barriers 

Inter-company Barriers 

National Level 

Hofstede (2010) 

Long-term vs Short-term orientation  

Uncertainty avoidance 

Individualism vs Collectivism 

 
 



 

 
2.2. Coding 

 

Network Creation Process 

A Problematization 

 A1: “The project was born in 2012 [...] The reason behind, was that we got some 
“equalization funds” from EU that have been allocated to this study in Emilia-
Romagna that was aimed at the creation of an Industrial Symbiosis in the region. Going 
further we focalised on it, we found some potential and decided to perform it as a pilot 
project [...] Also, in the region there was nothing like this and we believed it to be 
extremely relevant” (Interviewee VI)  

 
A2: “At the time we decided to start with the agri-food sector because it is very 
representative in the Emilia-Romagna region and also, we thought that it did have a 
lot of potential for the individuation of optimal value chains aimed at the symbiosis. 
Hence, there were several by-products that could have been valorised” (Interviewee 
VI) 

 
A3: “by studying the existing literature we imagined a process in which we could 
involve a certain number of companies [...] that were possessing residual waste and 
by-products from their production processes. Then, we imagined to identify other 
companies that, on the other hand, could utilise that waste. Moreover, we decided to 
involve transformative companies and laboratories that could get the residual waste 
from the other companies, transform them, valorise them and them as inputs to the 
utilising companies.” (Interviewee VI) 
 
A4: “We started looking around to search the most suitable companies for this project 
and we identified 20-25 local companies and several research laboratories” 
(Interviewee VI) 
 
A5: “the first contact was through a telephone call to briefly explain the project which 
was then followed by a more explanatory email, which is also a more official way. And 
of course we were available to potential clarifications either through phone or email” 
(Interviewee VI) 

B Interessement  

 B1: “I remember that the majority of companies we contacted decided to participate, 
but obviously there were few companies that told us that they were not interested at all. 
Not many, but I remember a few” (Interviewee VI) 
 



 

B2: “The company I was working for, had an interest in intercepting material flows 
such as waste and scraps that could have been utilised for our material production, in 
order to give value in terms of ecology and economy in terms of resource savings. We 
immediately understood the project proposed by ASTER as a good opportunity” 
(Interviewee II) 
 
B3: “In the laboratory, I was leading a project that was doing research on the recovery 
of material and energy from waste, therefore when ASTER proposed, we both realised 
it could have been valuable for both of us” (Interviewee V) 
 
B4: “(ASTER) came to visit the company, they valuated our work, our products and 
based on those evaluation they invited us to take part to this project. On our side we 
appreciated their visit because we then completely understood the project’s objectives 
and it meant that they were really interested in working with us” (Interviewee IV) 
 
B5: “Since I already knew ASTER because we worked together in a project aimed at 
ideas exchange with italian and european researchers [...] When they came with this 
proposal about circular economy and efficient use of our residual waste I was 
immediately interested in being involved with my company” (Interviewee I) 

 
B6: “Circular economy was already an interesting topic that was widely discussed but 
not really understood by the many. That is why I realised that such attempt to put 
different actors to the same table was an interesting opportunity and it was also 
compatible with my everyday working tasks and appointments” (Interviewee III)  
 

C Enrolment  

 C1: “I wouldn’t call it negotiation as the participation was only voluntary and not 
mandatory. But I liked the fact that they came to visit us personally where they also 
explained that we could join the meetings if we wanted to and if we were realising the 
advantages of our side” (Interviewee IV) 
 
C2: “no negotiation took place since the companies were not obliged to share their 
data [...] if you had some data that you did not want to provide, it was not a problem 
and you just could not do it [...] that is why I don’t think any negotiation took place, at 
least in my case” (Interviewee I) 
 
C3: “In the focus group all the high technology laboratories of the Emilia-Romagna 
region had the chance to meet vis-à-vis, since in all the meetings all the representatives 
were there and so we met in person and got to know each other” (Interview V) 
 
C4: “few companies came to the first informative meeting but then did not continue 
throughout the entire project“ (Interviewee VI)  
 
C5: “I always try to get as many information as I can before embarking in a project 
like this one but of course until you don’t really participate you cannot know it. I 
therefore went to the first meeting also out of curiosity” (Interview III) 



 

D Mobilisation 

 D1: “Yes of course they knew everything. Also, before the company itself decided to 
participate I explained them all the final objectives like the one of to create a chain of 
exchanges in the agro-food working from residual waste, which could have signified a 
cost but that could eventually become a revenue (Interviewee I) 

 
D2: “I would say yes, also because our activities were managed by [name of the 
company] and not by me personally, therefore I was there to represent the company 
that had an interest in material and waste re-utilisation” (Interviewee II) 
 
D3: “Yes of course, they were aware of everything and I was there to represent them” 
(Interviewee III) 

 
D4: “Yes they [the company] knew everything. As i said, we were a very small 
laboratory, therefore it was normal to be aware of all the projects the colleagues were 
taking part of” (Interviewee V) 

 
D5: “I must say yes. Consider that we are a quite big company therefore it is normal 
that not everyone is aware of all the external projects we take part in, but who had to 
know knew” (Interviewee IV) 

E Betrayals 

 E1: “I actually don’t think to have gone until the end of the project because in the midst 
I changed job” (Interviewee V) 

Social Network Analysis - Embeddedness  

F Trust 

 F1: “Yes I knew the other companies, but there wasn’t a proper relationship with them 
yet. Our connection was strengthened during and after the project” (Interviewee IV) 

 
F2: “Apart from the organizers, I knew one of the participants (Interviewee III, Ed.) 
thanks to a project we have done together. So I knew him quite well” (Interviewee I) 
 
F3: “No, I didn’t know any of the participants. That’s because I’m not from Emilia-
Romagna, so for me that was a totally new situation” (Interviewee V) 
 
F4: “Not all of them, but I already knew some people sitting at that table” (Interviewee 
II) 
 
F5: “I always had the feeling that the people who were there were truly believing in the 
project. I never had a negative feeling in regards to the other participants” (Interviewee 
I) 
 



 

F6: “Yes I think so. People were oriented towards generating a supply for a market 
demand or generating more value from production processes” (Interviewee II) 
 
F7: “Yes, for sure. People were all really motivated” (Interviewee IV) 
 
F8: “Yes I think so. I think we were all there moved by the same intents, objectives and 
curiosity” (Interviewee V) 
 
F9: “I’ve seen that everyone really motivated, so I would say yes. The concept of 
sustainability is slowly permeating in companies’ strategies. But I think that this is 
always something that pertains to big enterprises. Small companies are linked to 
everyday life and they have to survive first” (Interviewee VII) 
 
F10: “I would say that values were variable. There were companies clearly more 
involved than others. We were more or less on the same page. Other companies didn’t 
know much about what we were talking at the the beginning. But they were still very 
curious. In conclusion, I don’t feel like saying that everyone was sharing the same 
values” (Interviewee VI) 
 
F11: “For those I knew, yes. I think we were there because moved by the same values. 
However I think some people could have different expectations regarding the project, 
due the fact that it was something really new” (Interviewee III) 
 

G Fine-grained information transfer 

 G1: “I cannot precisely recall the information exchange part” (Interviewee IV) 
 
G2: “We used modules and tables” (Interviewee III) 
 
G3: “Now I don’t precisely recall how was the information exchange part” 
(Interviewee II)  
 
G4: “The information were shared during the meetings” (Interviewee V) 
 
G5: “Exchange of information, as a whole, have been handled and facilitated by 
ASTER and ENEA, from the very beginning.” (Interviewee I) 
 
G6:“The exchange of information began with the participants, companies and 
laboratories, introducing themselves. The organizers provided us with tables and 
modules to be filled [...] The organizers were very helpful because they already 
collected information regarding the participants, so they were trying to stimulate the 
whole thing” (Interviewee III) 
 
G7: “Information exchange has been carefully planned. We always tried to provide all 
the information of everything that was happening, also trying of justifying in the most 



 

transparent way all the requests we were proposing to the companies regarding data, 
sensitive information about material etc. [...] I have to admit that some companies were 
a bit reticent in communicate us their information. I don’t know now, but at that time, 
without a professional and protected context, it would have been really hard to create 
such information exchange” (Interviewee VI) 
 
G8: “Companies made available their information. However it’s always difficult to get 
complete information from companies. It’s not very common because there’s no trust 
yet in this kind of projects. So companies try to give few information and see if a solution 
can be found, but they are not very open [...] In Italy we have this problem of keeping 
information a bit hidden” (Interviewee VII) 
 
G9: “The organizers were professionals and it took few seconds to understand if I could 
trust them or not [...] In general, it really depends on the impression that you have of 
the counterpart. There is no problem if there is a discussion on the same level with the 
other part” (Interviewee I)  
 
G10: “When I was working there, the laboratory was used to work for a lot of 
companies, so sharing data was definitely not a problem” (Interviewee V) 
  
G11: “Companies do not share information with the outside, but since there’s a project 
that allows them to obtain results, it is clear that companies are willing to share them. 
However, this needs to be done in a way that doesn’t jeopardize their industrial 
secrecy” (Interviewee IV) 
 
G12: “Yes, sure. I don’t think it would have been a problem” (Interviewee II) 
 
G13: “We already do that. We are technology providers, so we are usually involved in 
sensitive data sharing, otherwise we wouldn’t be able to propose a technological 
solution to our customers” (Interviewee III) 
 

H Joint problem-solving arrangements 

 H1: “Yes I was. I wouldn’t have participated otherwise” (Interviewee I) 
 
H2: “Yes, I think so. It was 5 years ago, so I cannot be 100% sure, but I definitely knew 
the reason why I was there” (Interviewee II) 
 
H3: “Yes, of course. I always try to get as many information as I can before embarking 
in a project like this one” (Interviewee III) 
 
H4: “Yes, for sure. We all have been informed and instructed through a long process 
conducted by ASTER. They did that in a really good way. They made presentation and 
explanations that were very clear, also for those who were not experts in the field” 
(Interviewee IV) 
 



 

H5: “Yes yes, I really think so. We’re talking about 5 years ago… but I was there for 
that” (Interviewee V) 

 
 
 

 
Barriers 

I Personal Level 

 I1: “It wasn’t part of my core business, but it could have become something interesting 
for increasing the involvement of our suppliers into our operations” (Interviewee I) 
 
I2: “For sure it was something collateral. I didn’t see any possibility for the project to 
bring some practical implications” (Interviewee III) 
 
I3: “For me the priority was working with waste [...] I wasn’t 100% dedicated to the 
project. Those were meetings that I attended when it was necessary” (Interviewee V) 

 
I4: “No, it was not a priority. But it was an opportunity. It was something definitely 
interesting, but anyway it was just one of the many activities we were carrying out” 
(Interviewee II) 
 

J Enterprise level Barriers  



 

 J1: “It was considered collateral by the company as well. We didn’t agree to participate 
because we expected to generate immediate revenues or other sorts of development.” 
(Interviewee III) 
 
J2: “It is clear that even for my company it was not a priority. It was not our core 
business. It was considered as an experimentation parallel to our core activities and 
thus, not a priority” (Interviewee IV) 
 
J3: “For us this is the object and goal of our work. For us it’s obviously the very first 
point. Participating to this kind of “institutional” activities, like the pilot project, has 
value in the medium-term” (Interviewee III) 
 
J4: “I would say that the laboratory I was working for, was born for undertaking that 
kind of activities” (Interviewee V) 

 
J5: “Up to now, energy efficiency field and the reduction of environmental impact, 
represent the 80% of our core business.” (Interviewee IV) 
 
J6: “I would say just average, because it was dependent on our main business which 
yes, it left room for projects and activities environmentally related but in any case they 
weren’t our core business” (Interviewee II) 
 
J7: “We implement these projects because it’s the Region (Emilia-Romagna, Ed.) that 
demand us to do so [...] Getting this type certifications is also very useful to attract 
customers” (Interviewee I) 
 
J8: “Yes, for sure” (Interviewee I) 
 
J9: “Yes, absolutely” (Interviewee II) 
 
J10: “Yes. That would have been a useful opportunity” (Interviewee III) 
 
J11: “Where are currently working on these projects. The symbiosis constitutes the 30% 
of what we are doing” (Interviewee IV) 
 
J12: “Yes sure, as I was already involved” (Interviewee V) 
 
J13: “There should be a way stronger participation by the companies, along with a more 
“real” involvement [...] Companies should be convinced that sustainability, both 
economically and environmentally speaking, it’s increasingly important. Not just 
something to be used for marketing purposes. They struggle to put it into practice” 
(Interviewee VII) 
 

K Inter-Company level 



 

 K1: “Yes sure, everyone was moved by the same interest and curiosity, otherwise we 
wouldn’t have been there” (Interviewee V) 
 
K2: “Yes sure. Everyone was really interested” (Interviewee IV) 
 
K3:“Definitely one of the major obstacles was that there were no normative or law about 
the re-utilisation of waste and by-products from companies” (Interviewee I) 
 
K4: “The major obstacle it’s of normative nature. The regulations are fragmented and 
overlapped at various levels [...] Many things are not done because no one knows what 
to do” (Interviewee III) 
 
K5: “There is a series of factors that represented obstacles, particularly the normative 
barriers, which are probably the most binding aspect” (Interviewee VI) 

 
K6: “[...] But also cultural barriers, because you need a certain vision and openness 
from the enterprise side to collaborate “ (Interviewee VI) 

 
K7: “[...] there should be a relationship based on trust with the ones transforming your 
waste or by-products. Moreover, there should be gains from both sides, so it’s not easy 
because it’s always a matter of trust” (Interviewee VII) 
 
K8: “[...] The project was stuck at the theoric level and there haven’t been any 
mechanisms to put it into practice [...] From my point of view it was a lack of intention, 
mediation and effective management from the organizers” (Interviewee II) 
 
K9: “[...] Then, for sure, the fact that it was a pilot project, so there were limited 
resources for monitoring the synergies after the project” (Interviewee VI) 
 

L National Level 

 L1: “Nowadays it’s (sustainability, Ed.) really valued. Many people starts realizing that 
before they were taking for granted that what you have now, you will have it in the future 
as well. But now people don’t take it for granted anymore” (Interviewee I)  

 
L2: “[...] in general, from a financial, economic and entrepreneurial point of view, it’s 
a topic really really important” (Interviewee III) 

 
L3: “It’s a kind of sensitivity that is increasing day by day. But we started from a very 
low level [...] But if we look at small-medium enterprises, this is still very difficult, even 
if they perceive the advantage” (Interviewee VII) 
 
L4: “It difficult to say because it really depends on the industries. There are some where 
environmental sustainability is the core business whilst other consider it just as very 
collateral” (Interviewee II) 
 



 

L5: “Not much. In the sense that many people talk about sustainability. For sure there 
are companies that believe in it, but there are also many others who use it just for 
greenwashing” (Interviewee VI) 

 
L6: “I’m not that sure. Maybe it also depends on the industry we are talking about [...] 
For sure there are industries the give significant consideration to the way they present 
themselves to the customers, while others don’t have this need and thus may have 
different approaches” (Interviewee V) 
 
L7: “[...] the attention towards reducing the environmental impact is imposed by the 
international market [...] So, where there’s no cultural background, there’s still a 
demand that request us to keep certain standards” (Interviewee IV) 
 
L8: “Every company knows that further development, rather than coming from the core 
product of their processes, it comes from digitalization and circular economy” 
(Interviewee III) 
 
L9: “If we talk about industrial symbiosis, I would say that it is still something not very 
known, but if you talk about circular economy I think that it almost public knowledge 
[...] In general I would say that it is a topic gaining increasing importance” (Interviewee 
VI) 

 
L10: “It’s just a matter of time and maturation of these concepts inside companies. Then, 
the more companies are formed by young people, the easier it will be” (Interviewee I) 
 
L11: “For sure the normative aspect” (Interviewee IV) 
 
L12: “Normative barriers have always been present in Italy, it’s a fact” (Interviewee VI) 
 
L13: “[...] Public administration is free to take as much time as they want to give you a 
response [...] It is often the reason that discourages entrepreneurs to even just get 
information. For many people it’s a barrier for just take the thing into consideration” 
(Interviewee III) 
 
L14: “At the end of day when you want to practically implement a project somewhere, 
there must be someone financing it” (Interviewee V) 
 
L15: “[...] On the other hand, we need to consider that the Kalundborg example, which 
was born with a bottom-up approach, is probably unique in the world [...] The other 
symbiosis succeeded because they received a push at national or regional level, and right 
now we need funds” (Interviewee VI) 
 
L16: “In Nordic countries they realised that they need a national advantage and thus, 
they invest. If they have, let’s say, a big wood industry, they invest 10-20-30 million euros 
to study the best way to use the 100% of wood. These things do not exist in Italy” 
(Interviewee VII)  
 



 

L17: “All the companies tend to just look at their backyards. They already have enough 
stuff to think about for their own company [...] Italian companies are small-medium 
sized, so creating these chains of actors is really difficult” (Interviewee I) 
 
L18: “[...] But also cultural barriers, because you need a certain vision and openness 
from the enterprise side to collaborate” (Interviewee VI) 
 
L19: “I believe it is a matter of mentality. Companies should start considering Industrial 
Symbiosis as an environmental advantage but also as an economic one. This idea still 
needs to penetrate in the minds of Italian companies [...] I don’t see obstacles per se. As 
I said, formation and information of companies it’s a fundamental aspect” (Interviewee 
VII) 
 
L20: “Currently, I would primarily highlight the fact that people do not perceive the 
urgency of taking action [...] they are not aware of this problem” (Interviewee IV) 

 
Cultural Perspective 

M Personal Level 

 M1: “It wasn’t part of my core business, but it could have become something 
interesting for increasing the involvement of our suppliers into our operations” 
(Interviewee I) 
 
M2: “For sure it was something collateral. I didn’t see any possibility for the project to 
bring some practical implications” (Interviewee III) 
 
M3: “For me the priority was working with waste [...] I wasn’t 100% dedicated to the 
project. Those were meetings that I attended when it was necessary” (Interviewee V) 
 
M4: “No, it was not a priority. But it was an opportunity. It was something definitely 
interesting, but anyway it was just one of the many activities we were carrying out” 
(Interviewee II) 

N Enterprise level  

 N1: “It was considered collateral by the company as well. We didn’t agree to participate 
because we expected to generate immediate revenues or other sorts of development.” 
(Interviewee III) 
 
N2: “It’s [name of one of their well-known international customers] that ask us to adopt 
certain standards [...] If it wasn’t [name of one of their well-known international 
customers] asking that, we wouldn’t do it” (Interviewee IV) 
 
N3: “There should be a way stronger participation by the companies, along with a more 
“real” involvement [...] Companies should be convinced that sustainability, both 
economically and environmentally speaking, it’s increasingly important. Not just 



 

something to be used for marketing purposes. They struggle to put it into practice” 
(Interviewee VII) 
 

O Inter-company level 

 O1: “[...] But also cultural barriers, because you need a certain vision and openness 
from the enterprise side to collaborate “ (Interviewee VI) 
 
O2: “[...] there should be a relationship based on trust with the ones transforming your 
waste or by-products. Moreover, there should be gains from both sides, so it’s not easy 
because it’s always a matter of trust” (Interviewee VII) 
 

P National level 

 P1: “[...] the attention towards reducing the environmental impact is imposed by the 
international market [...] So, where there’s no cultural background, there’s still a 
demand that request us to keep certain standards” (Interviewee IV) 
 
P2: “From my point of view, I don’t believe that the majority of Italian companies have 
the protection of the environment as core value, along with transparency” (Interviewee 
VI) 
 
P3: “Not much. In the sense that many people talk about sustainability. For sure there 
are companies that believe in it, but there are also many others who use it just for 
greenwashing” (Interviewee VI) 
 
P4: “Currently, I would primarily highlight the fact that people do not perceive the 
urgency of taking action [...] they are not aware of this problem” (Interviewee IV) 
 
P5: “I believe it is a matter of mentality. Companies should start considering Industrial 
Symbiosis as an environmental advantage but also as an economic one. This idea still 
needs to penetrate in the minds of Italian companies [...] I don’t see obstacles per se. As 
I said, formation and information of companies it’s a fundamental aspect” (Interviewee 
VII) 
 
P6: “It (CE and IS, Ed.) is the only possibility for the future. There are no alternatives 
 
P7: “There’s no awareness yet. If I ask about it (the issue of climate change, Ed.) 
individually, people tell me that they are aware of it, but at the end we are not acting 
collectively. But probably not even individually. There’s no perception of the urgency” 
(Interviewee IV).  
 
P8: “The concept of industrial symbiosis still needs to permeate in Italian companies as 
environmental and economic benefit. But here there’s a huge gap between big and small-
medium enterprise” (Interviewee VII) 
 



 

P9: “Most often, companies look only at their survival in 1 or 2 years. But here we are 
talking about surviving in 20-30-50 years” (Interviewee VII)  
 
P10: “All the companies tend to just look at their backyards. They already have enough 
stuff to think about for their own company” (Interviewee I) 
 
P11: “In Nordic countries they realised that they need a national advantage and thus, 
they invest. If they have, let’s say, a big wood industry, they invest 10-20-30 million euros 
to study the best way to use the 100% of wood. These things do not exist in Italy” 
(Interviewee VII)  
 
P12: “In countries like Sweden and Finland, the social system is really involved because 
it gives a societal advantage. In our country this is really difficult” (Interviewee VII) 

Q Facilitating Factors 

 Q1: “For us this is the object and goal of our work. For us it’s obviously the very first 
point. Participating to this kind of “institutional” activities, like the pilot project, has 
value in the medium-term” (Interviewee III) 
 
Q2: “Yes, for sure” (Interviewee I) 
 
Q3: “Yes, absolutely” (Interviewee II) 
 
Q4: “Yes. That would have been a useful opportunity” (Interviewee III) 
 
Q5: “Where are currently working on these projects. The symbiosis constitutes the 30% 
of what we are doing” (Interviewee IV) 
 
Q6: “Yes sure, as I was already involved” (Interviewee V) 
 
Q7: “Yes sure. Everyone was really interested” (Interviewee IV) 
 
Q8: “Yes sure, everyone was moved by the same interest and curiosity, otherwise we 
wouldn’t have been there” (Interviewee V) 
 
Q9: “Nowadays it’s (sustainability, Ed.) really valued. Many people starts realizing that 
before they were taking for granted that what you have now, you will have it in the future 
as well. But now people don’t take it for granted anymore” (Interviewee I)  
 
Q10: “[...] in general, from a financial, economic and entrepreneurial point of view, it’s 
a topic really really important” (Interviewee III) 
 
Q11: “It’s a kind of sensitivity that is increasing day by day. But we started from a very 
low level [...] But if we look at small-medium enterprises, this is still very difficult, even 
if they perceive the advantage” (Interviewee VII) 
 



 

Q7: “Every company knows that further development, rather than coming from the core 
product of their processes, it comes from digitalization and circular economy” 
(Interviewee III) 

 

 

 


