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The objective of the research 

The emergence of sustainability related problems from industrial production have been a hot discussion 

topic for academia, industry and policy-makers. Acknowledging the fact that industry is central to the 

economies of modern societies and many of our needs can be met only through products and services 

provided by industry as stated by United Nations World Commission on Environment and Development 

(UN, 1987), it is necessary and valid to ask the question of how to transform the existing industrial 

production routines so that industrial production would be more ecologically and socially balanced. Such a 

concern could be addressed only by considering both social and technical aspects which form the current 

routines of industrial production systems. 

Sustainability transitions, as a recently developed research field, has an interest on analysing and 

understanding systemic socio-technical transitions claiming that there is a need to introduce radical and 

systemic changes into the systems as incremental steps would not be sufficient anymore. Drawing upon 

evolutionary economics, social constructivist accounts of technology development and sociology (Markard 

& Truffer, 2008), sustainability transitions scholars have developed accounts of more sustainable socio-

technical systems. Having this socio-technical systems perspective, studies in the field stress the co-

evolution and interdependence of system structures such as industrial actors, formal and informal 

institutions, regulations, culture and routines, science and technology etc. These structures, together, fulfil 

the societal functions such as transportation, water or energy supply, etc. (Fuenfschilling & Truffer, 2014) 

and they are subject to sustainability transitions considering the challenges we need to face and tackle with 

immediately.  

In time some scholars in the field started discussing adding a space perspective rooted in economic 

geography and regional studies and led to ‘geography of sustainability transitions’ (Hansen & Coenen, 2015; 

Coenen, et al., 2012; Raven, et al., 2012). There is now an emphasis on looking at if and how spatial contexts 

matter for sustainability transitions and analysing socio-technical systems wherever they lead (Coenen and 

Truffer 2012), because co-evolution of the systems structures are triggered by not only in time but at space 

as well. The aim is to understand “why and how change occurs in socio-technical systems, and why it occurs 

in some places and not in others” (Raven, Schot and Berkhout 2012).   

Having a systemic perspective, industrial ecosystem literature (Adamides & Mouzakitis, 2009; Ashton, et 

al., 2017; Ashton, 2009), on the other hand, stands as a relatively older field which has its roots in industrial 

ecology, industrial symbiosis, eco-industrial parks (Cote & Hall, 1995; Korhonen, 2001; Chertow, 2000; 

Chertow, 2007; Deutz & Ioppolo, 2015) and recently circular economy (Yuan, et al., 2006; Mathews & Tan, 

2011; Geng, et al., 2012) fields. Industrial ecosystems concept is based on an analogy of natural ecosystems 

drawing upon systems theory and biology and having a biological systems perspective (Allenby & Cooper, 

1994). Industrial ecosystems can be thought as ideal state of industrial production systems (Adamides & 

Mouzakitis, 2009) in which physical (resources, materials, water, energy, infrastructure and natural habitat) 

and/or non-physical (information, knowledge, expertise, management) exchanges between actors are 

realised so that synergies are created within the systems (Chertow, 2007; Lombardi & Laybourn, 2012).  

Some industrial ecosystems initiatives which have been analysed by the scholars in the field have proven 
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that such synergies can result in numerous economic benefits through created environmental and social 

impacts, such as reductions in the resource inputs costs in production, reductions in waste management 

costs and from the generation of additional income due to higher values of by-product and waste streams, 

improved relationships with external parties, development of a green image, new products and new markets, 

etc. (Mirata & Emtairah, 2005). Yet, industrial ecosystem initiatives are still limited and remain as frangible 

sustainability experiments and distributed over different geographies, i.e. Kalundborg Symbiosis 

(Denmark), National Industrial Symbiosis Programme (UK), Landskrona Industrial Symbiosis (Sweden), 

The Guigang Group (China), Kwinana Industrial Area (Australia), Devens Eco-industrial Park (USA), etc., 

despite their proposed promising, substantial societal and environmental changes considering the current 

global sustainability problems. We believe a relevant question to ask, which has not been properly addressed 

by the literature so far, should be related to how industrial ecosystem initiatives can unfold and sustain 

through different spaces. Such a question would also fall into interest of geography of sustainability 

transitions, yet it has not so far. 

Although industrial ecosystems concept is strongly linked with systemic changes, it has not been widely 

considered under sustainability transitions field possibly due to its limited stress on the link to innovation 

studies and its implicit but constrained emphasis on bringing incremental technical improvements to the 

industrial systems (Gibbs, 2009; Truffer & Coenen, 2012; Smith, et al., 2010). However, in this research we 

underline “complex co-evolution of the social and technical” (Gibbs 2009) aspects of such synergies and 

approach them as forms of systemic innovation (Machiba, 2010; Lombardi & Laybourn, 2012) to bring 

transitions to the industrial production systems so that we underline the linkage between industrial 

ecosystems and innovation research. In this vein, theoretical frameworks of sustainability transitions can 

be used “as an extension and step beyond” (Rotmans and Loorbach 2009) industrial ecosystems and this 

could further help understand better the underlying factors behind systemic changes which it can bring by 

(Machiba 2010). Such frameworks would help to emphasize both social and technical aspects of industrial 

ecosystems. This may extend the general traditional focus “on potential technical solutions evident in” 

(Gibbs 2009) the related literature. 

Following, in this research we aim to study industrial ecosystem initiatives to understand how their 

development differ at different spaces, while drawing upon sustainability transitions literature having a 

space perspective. 

Theoretical framework: Strategic niche management 

Among the salient theoretical frameworks of sustainability transitions literature, which are : the socio-

technical (ST) systems approach with a multi-level perspective (MLP) (Geels, 2002; Rip & Kemp, 1998), 

technological innovation systems (TIS) approach (Bergek, et al., 2008; Hekkert, et al., 2007) and strategic 

niche management (SNM) approach (Schot & Geels, 2008; Smith, 2004; Smith & Raven, 2012), SNM has 

been chosen because the objects of this research are industrial ecosystem initiatives rather than the 

transitions themselves which are studied deeply through MLP and TIS.  

In this research, we draw upon strategic niche management (SNM) while conceptualizing industrial 

ecosystem initiatives as strategic niches. Based on our understanding of how SNM has been developed and 

used in sustainability transitions literature, it can provide some clues or ways of looking at how niches for 

industrial ecosystem development may deliver instruments for the transition at industrial production 

systems. Moreover, while comparing two regions in terms of industrial ecosystem development, internal 

processes of SNM could help to unravel the underlying regional differences if they are taken as the units of 

understanding for different regions.  

We focus on four processes for SNM: (i) articulation of expectations and visions; (ii) building of social 

networks; (iii) learning processes at multiple dimensions, following Schot & Geels (2008) and indirectly (iv) 

influence of the established regime and landscape as explanatory variable, following van der Laak, et al. 

(2007). Including the fourth internal process, we also partially draw upon MLP, which focuses on three 

hereustic levels, i.e. landscape, regime and niches (Geels, 2011), to study transitions of socio-technical 

systems. However, this research only touches upon influence of regime and landscape on the niche 

development and does not get into details of full MLP operationalization. Nevertheless, in order to bring 
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more theoretical rigor to the research, we intend to conceptualize traditional IPS working under linear 

process as socio-technical systems. Current regime of the system is subject to transition and it can be 

thought in our research as a constellation of industry, policy, technology, market, culture, and science 

(Geels, 2004). And landscape may relate to elements at the macro level, i.e. political culture, social values, 

worldviews and paradigms, the macro economy, and the natural environment, etc. (Kemp, 2009). Analytical 

framework is illustrated below at Error! Reference source not found.. 

 

Fig 1: SNM as analytical framework  

Methodology 

A cross case analysis is conducted on development of industrial ecosystems initiatives from two regions in 

Spain: Catalonia and Basque Country. We have chosen Spain as the setting due to its diverse social and 

technical industrial production routines distributed over various regions within the country. Whereas, 

Catalonia and Basque Country regions are taken under focus because they are the two most industrialised 

regions in Spain since the industrial revolution and it is observed that there is a considerable regional 

awareness about sustainable development in both regions when compared to other Spanish regions.  

As for the triangulation of the data and insights, two different sources of empirical material have been 

considered: (i) semi-structured interviews and (ii) documents as secondary data sources to trace the related 

industrial developments in both regions. Each regional case is analysed and interpreted reflexively following 

a case study procedure through coding, content analysis and synthesis of data and insights. Unit of analysis 

is decided to be the initiatives from both regions. So far 6 initiatives from Basque Country and 8 initiatives 

from Catalonia have been included in the research. A cross case discussion of two cases will be expounded 

after presenting a general understanding of industrial ecosystem development at each region. The 

methodology of the study is illustrated and presented at Fig 2. 
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Fig 2: Methodology of the research  

Preliminary results and discussion 

In this research, we use SNM as a method theory in a rarely explored domain in sustainability transitions 

literature which is industrial ecosystems. This in turn brings new ways of interpreting industrial ecosystems 

development and may enlarge its vision through the concepts under SNM analytical frame.  

We have cross analysed two cases in terms of their differences in developing industrial ecosystem initiatives. 

Using a case study methodology has provided proper grounds considering the need of insights of key 

players in this kind initiatives. 

The results based on preliminary analysis of data and insights revealed that even two regions which are in 

the same country differ from each other in terms of industrial ecosystems development due to their social, 

political, technical and economical cultures. That refers to the influence from regime and landscape of IPS 

socio-technical systems in the regions. Furthermore, referring to the core three internal processes of SNM, 

which are related to expectations and visions, networks and learning processes, the actors in niches can 

vary from each other as well. Variations can be due to differences in the nature, objective, and 

implementation of the initiatives. However, at both regions results revealed that industrial ecosystem 

initiatives aiming at changes in the existing system players needs engagement from the current regime 

players, especially institutions and incumbent industrial actors. This implies a need for further categorisation 

in niche actors framing in strategic niche management which implies an assumption that niches generally 

are run by new players. The considered three internal processes and influence from the regime and 

landscape for SNM for each region is summarised at Table 1 below. 

The study can be further extended by focusing on other research contexts similar to industrial ecosystem 

initiatives which aim transitions at various sectoral industrial systems through engagement of more 

necessarily the incumbent players. Moreover, future studies can focus on the transition of the IPS socio-

technical regime rather than focusing on the niche initiatives. This indeed requires a further 

operationalisation of regime level of MLP which may need to consider multiple-regime interactions due to 

various industrial sectors involved in such initiatives. 
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Table 1 
SNM processes summarised for eight Catalonian industrial ecosystem initiatives 

SNM process Catalonia Basque Country 

Expectations 

and visions 

Difficulty in having common visions and 

expectations. Aiming a new and relatively 

radical practice in the region initially did not 

to create positive expectations. However, in 

time a vision towards circular economy has 

come to scene. 

Creating common visions and 

expectations through putting more 

emphasis on economic pillar of 

ecosystem initiatives. Objectives of the 

initiatives were likely to be accepted by 

other regional actors.  

Building 

networks 

Most initiatives were based on network 

building. Having international connections 

(industry, academia, policy levels). Very 

limited involvement from regional industrial 

players till ‘circular economy’ was coined. 

Loose networks with other regions. 

Having international partners. 

Facilitating involvement of other 

regional stakeholders involving 

industrial and institutional players. 

Already existing networks facilitating 

co-creating of new networks. Loose 

networks with other regions. 

Learning  First-order learning through knowledge 

sharing within initiatives. More difficult 

second-order learning especially by doing 

and experiencing in the region. Facilitation 

of knowledge transfer to other actors in the 

region for upcoming similar initiatives. 

First order learning through 

knowledge sharing and second-order 

learning through digestion and 

nurturing further knowledge for 

further initiatives and practical 

experimentations. Already established 

strongly tied networks facilitates 

regional learning.  

Influence from 

landscape and 

regime 

A stronger resistance from actors in regime 

due to lack of previous experience and 

knowledge.  Similar international and 

national landscape pressure. Supporting 

regional landscape from Catalan 

Government (became a member of Circular 

Economy 100 in 2015). Recent political 

crisis may affect the medium-long term 

investment strategies of Spanish Central 

Government. 

Regional culture and previous 

experience more aligned with the 

objectives of initiatives (stressing more 

economic pillar). Similar international 

and national landscape pressure. 

Supporting regional landscape from 

Basque Government through funding 

initiatives. 
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