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Abstract 
There is an increased interest in sustainable development and green growth in the world due to the 

escalating environmental problems, which are particularly prevalent in the Global South. In Kenya, 

the transition towards a green economy is guided by their  Green Economy Strategy and 

Implementation Plan. Simultaneously, the fostering of the manufacturing sector to achieve higher 

levels of economic development is emphasised in Kenya, yet industrial activity can lead to negative 

environmental impacts. Therefore, this thesis focuses on industrial symbiosis (IS), a practice that 

can reduce the environmental impact of industrial activities. The aim is to explore the current IS in 

the case of the Lunga Lunga area, and to investigate social aspects of IS and to answer the research 

question “How does the institutional capacity of the Lunga Lunga area affect the engagement of 

actors in industrial symbiosis?” 

 

To answer this research question, a critical realist perspective and an abductive approach have been 

chosen. Due to the low amount of available data on IS in Kenya, it has been considered suitable to 

perform a case study by gathering primary data during a field study in Nairobi in March 2018. The 

data has been collected through semi-structured interviews with 11 companies in the Lunga Lunga 

area and six experts. The analysis of this data has been based on an analytical framework suitable 

to analyse different aspects relevant for actors’ engagement in IS, which has been based on 

Spekkink’s (2015) work.  

 

The findings suggest that institutional capacity, in combination with the formal and informal 

institutions, affect the motivations and opportunity set of actors to engage in IS. The actors’ 

motivations and opportunity set affect the decisions taken, influencing the actors’ interactions and 

engagement in symbiotic exchanges, both by-product and utility synergies, potentially leading to a 

network of IS. Further, the interactions between actors can influence the institutional capacity in 

return, as well as the formal and informal institutions. Presently, the institutional capacity in the Lunga 

Lunga area is not strong enough to lead to IS. Trust depends on the actors involved and there is little 

knowledge sharing or mobilisation regarding IS, as there is no common vision related to 

environmental concerns. Therefore, although actors engage in symbiotic exchanges, these only 

represent kernels of IS. 
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1. Introduction 
In the past decade Africa’s economies have experienced a significant increase in their growth 

performance. However, the growth has not taken place at a pace that would have brought about 

large-scale structural transformation and African economies continue to be the least diversified in 

the world with high dependency on the agricultural sector. (African Development Bank Group, 2015). 

In light of the low diversification of their economies and the large effect industrialisation had on 

advanced economies, less developed countries are increasingly introducing policies and developing 

strategies aiming at the development of their industrial sector. Thereby they are putting a high 

emphasis on the development and growth of the manufacturing sector (Earthview Geoconsultants 

Limited & Kenya Climate Innovation Centre (KCIC), 2015). A focus on the manufacturing sector also 

raises concerns regarding the known challenges of industrial activities, such as resource-efficiency, 

negative external impacts regarding air and water pollution, and waste production (Royal Danish 

Embassy in Kenya, 2015). Additionally, the poverty and the environmental challenges prevalent in 

most African countries, especially in Sub-Saharan Africa, emphasise the importance of not only the 

speed of growth, but also the quality of growth. Moreover, as most of the countries’ growth is highly 

natural resource dependent, high growth rates have not been adequately translated into poverty 

reduction. (African Development Bank Group, 2015).  

 

Hence, the interrelated green growth and green economy concepts, vastly promoted since the United 

Nations Conference on Sustainable Development in Rio de Janeiro in 2012 (Rio+20), are seen to 

be crucial in the Sub-Saharan African context, considering that green growth aids economic growth 

without compromising environmental or social aspects (African Development Bank Group, 2015). 

Further, based on the outcomes of Rio+20 the Sustainable Development Goals (SDGs) were 

developed, focusing on the three dimensions (economic, social and environmental) of sustainable 

development (United Nations, 2018). Green growth is regarded as a prerequisite for a green 

economy, which is “one that results in improved human well‐being and social equity, while 

significantly reducing environmental risks and ecological scarcities.” In short, it is “low carbon, 

resource efficient, and socially inclusive”. (United Nations Environment Programme (UNEP), 2010, 

as cited in UNEP, 2011, p. 16).  

 

Another concept, that has received increased attention in the past few years in the sustainable 

development discourse is the concept of circular economy (CE). The main objective of CE is to 

decouple environmental pressure from economic growth by increasing resource-efficiency through 

closed-loop production patterns that replace the unsustainable linear system. (Ghisellini, Cialani & 
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Ulgiati, 2016). Even though there is a vast amount of different definitions of the concept, the majority 

focuses on the positive economic and environmental potential of adopting circular economy 

principles (Kirchherr, Reike & Hekkert, 2017).  

 

The principle of CE that waste should be utilised according to the nature’s cycles of preserving 

materials and energy for economic use was taken from industrial ecology (Korhonen, Honkasalo & 

Seppälä, 2018; Ghisellini et al., 2015). One of the main concepts within the field of industrial ecology 

is industrial symbiosis (IS), a practice that can reduce the environmental impact of industrial 

activities, as “the essence of industrial symbiosis is taking full advantage of by-product utilization, 

while reducing residual products or treating them effectively” (Zhu et al., 2007 in Ghisellini, Cialani & 

Ulgiati, 2016, p. 20). Not only for its potential environmental benefits, but also economic benefits, IS 

has received attention from policy makers, businesses, non-governmental organisations and 

knowledge institutes as a tool to advance sustainable development. The first case of industrial 

symbiosis documented was the one of Kalundborg in Denmark, and ever since the concept has 

spread out throughout big parts of the world. (Boons, Chertow, Park, Spekkink and Shi, 2017). There 

has been limited research on industrial ecology and IS in the African context. However, some of the 

research that has been conducted showed that most of the factors affecting industrial ecology are 

related to social and governance aspects, rather than technical aspects (Olayide, 2015). 

 

Being aware of the issues facing the country, Kenya professed its commitment to transition to a 

green economy in line with the conclusions of the Rio+20 summit. In 2017, Kenya has launched the 

Green Economy Strategy and Implementation Plan (GESIP), guided by a set of principles meant to 

boost sustainable consumption and production that also aids the achievement of the SDGs. 

(Government of Kenya, 2016). In light of these efforts and the increased relevance of the 

manufacturing sector in Kenya, we are intrigued to explore whether industrial symbiosis takes place 

in Kenya. Further, this thesis aims to explain what aspects affect actors’ engagement in industrial 

symbiosis in the case of the Lunga Lunga area in Nairobi by focusing on social aspects of IS.  

1.1. Research Question 

This subchapter introduces the research question and places it into the research field of Business 

and Development Studies as well as IS research in Kenya.  

 

This thesis is set in the integrated field of Business and Development Studies that our masters 

focuses on. Business Studies is a highly problem-oriented and normative field with a high focus on 

efficiency improvement and performance, where most often an intra-firm and micro-oriented 
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perspective is taken. Further, Mintzberg (1988, as cited in Hansen & Schaumburg-Müller, 2007) set 

out that agency plays a crucial role in setting the strategy of a company and is seen as the choices 

made confronted with external constraints. Development Studies have a strong focus on change and 

the paths and conditions of development. Taking a macro and meso level perspective is widespread, 

as development is attributed to the agglomeration of a range of agents. (Hansen & Schaumburg-

Müller, 2007). Further, private sector development has become one of the main development 

strategies in the Global South, which is a term referring to countries with relatively low levels of 

development and geopolitical power (Altenburg & von Drachenfels, 2006; Lange, 2015). 

 

IS research focuses on the interfirm level (Walls & Paquin, 2015). Authors such as Deutz and Lyons 

(2015) emphasise that the establishment of industrial symbiosis is highly dependent on the local 

context, as concepts such as “waste” could have different geographic specificities. A number of case 

studies on IS have been conducted all over the world, yet little is known of industrial ecology and 

industrial symbiosis in Africa (Olayide, 2015). Specifically in Kenya, research on industrial symbiosis 

has only been conducted in form of consultancy reports or with a focus on Eco-Industrial Parks 

(EIPs) to the best of our knowledge.  

 

The development discourse increasingly points towards the private sector as a crucial agent for 

development as well as the achievement of the SDGs. More specifically, our thesis can be connected 

to SDG Nr. 12 “Responsible Consumption and Production” and Kenya’s objective to promote the 

usage of “waste as a resource”, due to the fact that industrial symbiosis is seen as a tool to increase 

resource-efficiency and to decrease the negative environmental impact of industrial activities 

(Government of Kenya, 2016; United Nations, 2018). Against above backdrop, this thesis aims to 

answer the following question:  

 

How does the institutional capacity of the Lunga Lunga area affect 

the engagement of actors in industrial symbiosis? 

 

In order to answer the research question, we first need to answer the following four sub-questions: 

1. What symbiotic exchanges are companies in the Lunga Lunga area currently engaged in and 

do these qualify as industrial symbiosis? 

2. How are formal and informal institutions linked to actors’ motivations and opportunity set? 

3. How is the institutional capacity being built in the Lunga Lunga area? 

4. How is the institutional capacity linked to actors’ motivations and opportunity set? 
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1.2. Scope, Definitions and Delimitations 

This section presents the scope of the thesis, the definitions of key concepts used, as well as the 

delimitations of the thesis.  

1.2.1. Scope 

Due to the limited information available on IS in Kenya, the thesis has an exploratory dimensions by 

researching the symbiotic exchanges, as well as the current formal and informal institutions and 

institutional capacity in the Lunga Lunga area in Nairobi. Further, the thesis has an explanatory 

dimension, as the final objective is to explain how institutional capacity affects the actors’ 

engagement in IS. The primary data-collection consists of 11 semi-structured interviews with 

companies located in the Lunga Lunga area and six semi-structured interviews with experts. The 

data was collected during a 20-day field trip to Nairobi in March 2018.  

1.2.2. Definitions of Key Concepts 

Industrial symbiosis is as a concept that engages “traditionally separate industries in a collective 

approach to competitive advantage involving physical exchange of materials, energy, water, and by-

products. The keys to industrial symbiosis are collaboration and the synergistic possibilities offered 

by geographic proximity” (Chertow, 2000, p. 314) Further, the connected flows are only considered 

to be industrial symbiosis when the environmental benefits are recognised and steps are taken to 

maintain or enhance IS to a further level (Boons et al., 2017).  

 

Further, IS consists of symbiotic exchanges, which can be divided into by-product synergies and 

utility synergies. “First, by-product synergies concern the exchange between firms of previously 

disposed by-products [or wastes] to replace other business inputs. Second, utility synergies concern 

the shared use of utility infrastructures for the production of energy carriers, process water and for 

the joint treatment of wastes and emissions” (Spekkink, 2015, p. 144). 

 

For our thesis, we consider both the exchange of wastes and of by-products when referring to by-

product synergies. In order to determine what qualifies as wastes or by-products, we follow the 

definition of the European Court of Justice (ECJ) (Commission of the European Communities, 2007). 

By that, waste is a production residue that undeliberately occurs while producing the primary product. 

However, if a production residue meets a three-part cumulative test it can be qualified as a by-

product. The definition of a by-product by ECJ is as follows “where the further use of the material 

was not a mere possibility but a certainty, without any further processing prior to reuse and as part 
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of a continuing process of production, then the material would not be a waste.” (Commission of the 

European Communities, 2007, p. 7). 

 

Institutional capacity is defined as “The capacity of a community of actors to coordinate their actions 

toward issues of common concern in a collaborative fashion.” (Spekkink, 2015, p. 145). The 

institutional capacity is built along three dimensions (relational resources, knowledge resources and 

mobilisation capacity) on the regional industrial system level, which is “a more or less stable 

collection of firms located in proximity to one another, where firms in principle can develop social 

and material/energy connections as a result of that proximity” (Boons, Spekkink & Mouzakitis, 2011, 

p. 907). This level can also include other actors such as citizens, educational organisations and local 

governments that might become involved in efforts regarding IS (Boons et al., 2011). For this thesis, 

the regional industrial system is limited by the borders of the Lunga Lunga area.  

1.2.3. Delimitations 

For this thesis, we have defined the regional industrial system to be limited by the borders of the 

Lunga Lunga area. Further, only manufacturing companies as well as organisations such as KAM 

were recognised as actors in the LL area. Thus, companies in the service sector, citizens, 

educational organisations, local governments, the informal sector and others are out of scope to 

assess the institutional capacity of the LL area. 

 

Further, the scope of this thesis neither allowed to nor aimed to map all the symbiotic exchanges 

that may happen in the LL or the relationships of the actors in the LL area. Therefore, our thesis 

rather gives an indication on the existing symbiotic exchanges and the institutional capacity in the 

LL area. 

 

1.3. Case Justification 

This thesis will focus on the specific case of industrial symbiosis in the Lunga Lunga area in Nairobi, 

Kenya. The Kenya Vision 2030 sets the goal to become a “middle-income country providing a high 

quality life to all its citizens by the year 2030” (Government of Kenya, 2007, p. 1). This vision 

attributes a crucial part to the development of the manufacturing sector in Kenya for the 

industrialisation of the country (Government of Kenya, 2007). Kenya is currently on a “brown” growth 

path but has committed itself to transition to a green economy in line with the propositions of the 

Rio+20 summit and has therefore launched the GESIP in 2017 (Royal Danish Embassy in Kenya, 

2015). The GESIP is divided into five themes, whereby the theme “Promoting resource efficiency” 
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with the objective to “manage waste as a resource” touches upon industrial symbiosis. (Government 

of Kenya, 2016).  

 

In light of the important role the manufacturing sector plays in the Kenya Vision 2030 and the 

significance of increasing the sustainability of industrial activities in Kenya, we argue that industrial 

symbiosis is an important topic of research in the Kenyan context due to the promising economic 

and environmental benefits. Further, IS is under-researched in Kenya and to the best of our 

knowledge no academic study has aimed to uncover industrial symbiosis nor the effect of institutional 

capacity on the actors’ engagement in IS in Kenya. The Lunga Lunga area was chosen as it seemed 

to provide a good case due to the agglomeration of manufacturing companies operating in different 

sectors as well as the presence of the Kenya Association of Manufacturers (KAM) industrial chapter. 

Hence, we believe that advancing the knowledge on industrial symbiosis in Kenya could prove 

beneficial for policy-makers, businesses and researchers alike. 

 

1.4. Structure of the Paper 

This thesis includes six chapters and a set of appendices. In the following chapter “2. Literature 

Review”, we introduce the concepts of circular economy and industrial symbiosis, as well as different 

aspects of IS including limitations and criticism. Then, the concept of institutional capacity is 

presented. We finish the literature review by introducing and illustrating our analytical framework, 

which serves as a basis for our analysis.  

 

In chapter “3. Methodology”, we explain our methodological choices, the research approach and 

research design that guided our thesis. Further, we elaborate on the data collection and practical 

challenges encountered while planning and conducting our field study in Nairobi, and describe our 

data analysis process. We conclude the chapter with “reflexive accounting” and ethical 

considerations regarding research in the Global South.  

 

Chapter “4. The case context” provides an overview of the most important facts about Kenya and 

the country’s development path guided by the Kenya Vision 2030. Next, the Kenyan manufacturing 

sector is introduced, as well as the normative framework related to industrial symbiosis and the 

relevance of the concept for Kenya. We end the chapter by introducing the Lunga Lunga area and 

the research participants.   
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After presenting the case context, in chapter “5. Analysis” we present our findings, as well as 

analyse and contrast them with the relevant literature. By applying the analytical framework we 

answer the four sub-questions and subsequently answer our research question. At the end of the 

chapter, we present other interesting findings that were not relevant to answer the research 

question. 

 

In chapter “6. Discussion”, we discuss our findings and its implications on theory and business 

practice. Further, we critically reflect on our methodology and the quality of our data. Thereafter, 

we provide suggestions for further research. Lastly, chapter “7. Conclusion” will conclude this 

thesis. 
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2. Literature Review 
In this chapter we review the existing research on the concepts used throughout this thesis. First, 

we briefly introduce circular economy, as it is the wider concept within which our chosen topic is 

situated. Following we present an in-depth review on the literature on industrial symbiosis, including 

definitions, different aspects researched on, and limitations. Next, we introduce the concept of 

institutional capacity and position it in relation to IS. Lastly, we explain the analytical framework 

chosen for this thesis based on the literature review.  

 

2.1. Circular Economy 

The concept of circular economy (CE), although still relatively new, has attracted increasing interest 

from scholars, practitioners and policy makers in the last years. One of its indicators is the growing 

number of peer-reviewed articles on the topic, which more than tripled between 2014 and 2016 

(Geissdoerfer, Savaget, Bocken & Hultink, 2017). The concept rose to attention as a movement 

away from the unsustainable linear economy (Andrews, 2015) and aims to represent a “systemic 

shift that builds long-term resilience, generates business and economic opportunities, and provides 

environmental and social benefits” (Ellen McArthur Foundation, 2018). The final and most important 

goal of CE is to decouple environmental pressure from economic growth (Ghisellini, Cialani & Ulgiati, 

2016), yet several disparate ways to achieve this goal have been proposed, many of which only 

focus on the economic prosperity and environmental benefits, leaving out social equity (Kirchherr, 

Reike & Hekkert, 2017).  

 

There is a multitude of available definitions of circular economy and the related concepts. However, 

increasing work is being performed in order to reach consensus on the concept of circular economy 

(Geissdoerfer et al., 2017; Kirchherr et al., 2017; Korhonen, Honkasalo & Seppälä, 2018). For this 

thesis, although all definitions have their advantages, the circular economy will be defined as a 

“regenerative system in which resource input and waste, emission, and energy leakage are 

minimised by slowing, closing, and narrowing material and energy loops. This can be achieved 

through long-lasting design, maintenance, repair, reuse, remanufacturing, refurbishing, and 

recycling" (Geissdoerfer et al., 2017, p. 766). These actions can also be summarised into the 6Rs: 

reuse, recycle, redesign, remanufacture, reduce, and recover (Jawahir & Bradley, 2016). The circular 

economy system is illustrated in Figure 1 below.  
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Figure 1. Circular economy system diagram. Source: Ellen McArthur Foundation (2018) 

 

Figure 1 shows the flow of technical and biological materials in a circular manner, leading to technical 

and biological cycles. Most materials should become inputs once again and leakages are tried to be 

minimised.  

 

Despite its many benefits, there are existing studies pointing at limitations in the concept of circular 

economy as such. For example, Korhonen et al.’s (2018) paper on the limitations of the circular 

economy concept proposes six limits or challenges which should be analysed further: 

thermodynamic limits, system boundary limits, limits related to the physical scale of the economy, 

limits posed by lock-in and path dependency, governance and management limits, and limits of 

social and cultural definitions. 

 

According to Ghisellini, Cialani & Ulgiati (2016), the principle of CE that waste should be released 

as material and energy flows from the industrial food web at the end of their life was taken from 

industrial ecology. Industrial ecology “considers non-human ‘natural’ ecosystems as potential 
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models for industrial activity and places human technological activity (industry) in the larger 

ecosystems that support it, examining the sources of resources used in society and the sinks that 

may act to absorb or detoxify wastes” (Olayide, 2015, p. 30). This helps create closed loops, 

maximise the use of wastes, as well as minimise virgin materials use and the release of harmful 

materials in the environment. The industrial ecology encompasses all levels of analysis: the facility 

level, the inter-firm level and the regional/global level (Chertow, 2000). One of the research fields 

within the industrial ecology, namely the industrial symbiosis (IS), focuses mainly on the interfirm 

level and the physical exchanges among organisations (Chertow, 2000). This research field has 

been chosen as the focus for this thesis and is described further in the next section. 

 

2.2. Industrial Symbiosis 

This subchapter introduces the definition of IS used for this thesis, followed by discussions on 

different aspects of IS, which will be introduced at the end of the next section. 

2.2.1. Definition 

Industrial symbiosis can be recognised in different manners depending on the region considered 

(Spekkink, 2015). For example, on the one hand, in Kalundborg firms developed symbiotic 

exchanges and thereafter industrial symbiosis networks through self-organisation. On the other 

hand, in the UK the government funded the National Industrial Symbiosis Programme (NISP), thus 

facilitating the emergence of symbiotic exchanges. However, in the end, “the essence of industrial 

symbiosis is taking full advantage of by-product utilization, while reducing residual products or 

treating them effectively” (Zhu et al., 2007 in Ghisellini, Cialani & Ulgiati, 2016, p. 20).  

 

Although there are a multitude of studies related to industrial symbiosis, there is still not one common 

understanding of the concept across the world due to the complexity and differences appearing in 

industrial symbiosis studies (Boons, Chertow, Park, Spekkink & Shi, 2017), which is reflected in the 

diverse definitions used by different authors. While many authors mainly focus on the economic and 

environmental benefits of industrial symbiosis, others also include the social advantages, both for 

the firms and the community as a whole (Fraccascia, Albino & Garavelli, 2017). Other authors include 

long-term culture change in their definition, which is often left out by most scholars and practitioners 

(Lombardi & Laybourn, 2012). Also, some authors include the “goal of economically reducing their 

aggregate environmental impacts” (Walls & Paquin, 2015, p.32) explicitly in their preferred definition. 

Moreover, authors such as Yazan, Romano and Albino (2016) go further by defining the perfect IS 
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where, within a network, there is no waste that can be disposed and no primary inputs that need to 

be bought. 

 

The definition used for this thesis is one of the most commonly used, where IS engages “traditionally 

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

of materials, energy, water, and by-products. The keys to industrial symbiosis are collaboration and 

the synergistic possibilities offered by geographic proximity” (Chertow, 2000, p.314). Since it is an 

exchange, by-products or other materials given for free are not included in the definition. This 

definition was chosen because it is the most commonly accepted definition, it is clear and concise, 

as well as that it argues for proximity, which is ideal for studying a specific geographical area. 

Chertow (2007) divides the resource exchanges between by-product reuse, utility or infrastructure 

sharing, and joint provision of services. For this thesis, however, we use Spekkink’s (2015) division 

of symbiotic exchanges, which is between by-product synergies, where one firm’s by-products or 

wastes become another firm’s inputs, and utility synergies, where firms share “utility infrastructures 

for the production of energy carriers, process water and for the joint treatment of wastes and 

emissions” (Spekkink, 2015, p.144).  

 

Moreover, it is necessary to emphasise that one should look at industrial symbiosis from a process 

perspective instead of as a fixed state, as there is a continuous change of actors involved and flows 

connecting these (Boons, Spekkink & Jiao, 2014). Further, one of the most commonly accepted 

requirements to qualify as industrial symbiosis is Chertow’s 3-2 heuristic, which means that at least 

three organisations should exchange two non-identical resources, and none of these organisations 

should be primarily engaged in a recycling-oriented business (Chertow, 2007). Where this heuristic 

is not fulfilled, it has often been defined as a “kernel” or “precursor” of industrial symbiosis, referring 

to multilateral (or just bilateral) exchanges that could potentially expand to be considered industrial 

symbiosis. Also, the connected flows are only considered to be industrial symbiosis when the 

environmental benefits are recognised and steps are taken to maintain or enhance IS to a further 

level (Boons et al., 2017).  

 

Within the literature on IS, a multitude of focuses can be found looking at various forms of industrial 

symbiosis, such as in terms of spatial scale, types of relationship and planning approach (Fraccascia 

et al., 2017). Moreover, in the beginning, the focus was mostly on technical aspects of IS, but 

changed towards social aspects, as viable technical solutions were found not to be enough for 

companies to engage in symbiotic exchanges (Walls & Paquin, 2015). The most commonly 

discussed of these will be reviewed next in order to provide a better picture of IS, namely “proximity”, 
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“planning approach”, “motivations”, “challenges”, “levels of analysis”, “conditions for industrial 

symbiosis”, as well as “limitations and criticism” of IS.  

2.2.2. Proximity 

One issue commonly discussed in recent years in the IS literature is the issue of proximity. Authors 

such as Chertow, argue that industrial symbiosis synergies are possible due to collaboration and 

geographic proximity, thus implying that without geographic proximity IS would not be possible 

(Chertow, 2000). Some scholars emphasise the importance of geographic proximity, not only for 

avoiding transportation costs, but also for increasing trust, as it can enhance transparency, 

information sharing, as well as cooperation (Albino, Fraccascia & Giannoccaro, 2016). However, 

even Chertow (2000) includes examples of how a firm or actor that is not co-located can be included, 

such as a small outlying agricultural business.  

 

Simultaneously, other authors negate the need for geographic proximity, arguing that there is proof 

that transportation costs (and travel distance) in IS are not correlated with economic value (Lombardi 

& Laybourn, 2012). Instead of the geographic proximity argument, Lombardi and Laybourn rather 

advocate for an argument “rooted in innovation and networks for knowledge sharing, resulting in, but 

not driven by, improved efficiency in the use of materials” (Lombardi & Laybourn, 2012, p.28). 

2.2.3. Planning Approach 

Another focus in the IS literature is on the planning approach, namely whether the IS model is self-

organised or planned (Chertow, 2007). Self-organised industrial symbiosis ecosystems emerge due 

to firms’ motivations to lower costs or increase revenues, often without the firms’ knowledge of the 

concept of IS. Planned approaches on the other hand refer to the instances where industrial 

symbiosis emerges through a conscious effort, often through the participation by governmental or 

quasi-governmental agencies, by identifying and locating companies from different industries 

together. While some authors assert that the planning approach can be successful (Mirata, 2004), 

other authors argue that the planned approach brought few fruitful results and that the most 

successful IS projects were “uncovered” (Chertow, 2007). Boons et al. (2017) divide the planned 

approach into further categories, such as facilitation (differentiating between brokerage, collective 

learning, and pilot facilitation and dissemination), government planning, and eco-cluster 

development. Thus, it can be seen that there are a myriad of ways in which industrial symbiosis can 

emerge and be developed further.  
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2.2.4. Motivations 

Firms can have different motivations for engaging in industrial symbiosis, and the type and quantity 

of symbiotic exchanges will partly depend on these (Boons et al., 2017). Some of the most common 

reasons for engaging in industrial symbiosis are, according to Chertow (2007), conventional 

business reasons, such as increasing revenues or reducing costs, in order for the company to be 

more profitable and competitive. The author elaborates that these are followed by long-term resource 

security, for example of water, energy or raw materials, as well as a response to different regulatory 

pressures.  

 

At the same time, the benefits of symbiotic exchanges can be divided between direct and indirect 

benefits (Ghisellini et al., 2016). The authors present that direct benefits, on the one hand, include 

increased revenues from the sales of wastes or by-products, or decreased costs by having lower 

discharge costs or purchasing alternative inputs at lower prices. The indirect benefits, on the other 

hand, are comprised of a set of better reputation, increased innovation, avoidance of investments, 

increased supply security, employee attraction. Thus, depending on which of these are perceived as 

relevant for the company, they will have different motivations. 

 

Other scholars indicate that IS is not only driven by economic motivations. Just like Chertow (2007), 

Herczeg, Akkerman and Hauschild (2018) also maintain that environmental regulations are strong 

drivers for companies’ engagement in IS or IS kernels, as companies need to follow these regulations 

to remain in business. Further, the authors also add that environment-oriented behaviour 

occasionally occurs even without the existence of regulatory incentives. Moreover, they additionally 

add that people-related issues can also be drivers for IS, such as when IS initiatives are supported 

and implemented due to the resulting job creation opportunities. (Herczeg et al., 2018). 

2.2.5. Challenges  

Although companies can have different motivations for engaging in IS, there can also be challenges 

and barriers for engaging in symbiotic exchanges.  

 

One of these barriers can be existing laws, which might not allow certain exchanges or might dictate 

specific procedures, thus inhibiting the possibility of innovation and finding new symbiotic exchanges 

(Herczeg et al., 2018). Olayide (2015) looked at possible barriers for implementing IS and Eco-

Industrial Parks (EIPs) in Africa and argued that the most important barriers were distance, time lag 

(between establishment and results), social and economic issues, as well as the lack of appropriate 

institutional, legal and policy support. 
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 At the same time, other authors, such as Walls and Paquin (2015) examined limiters to IS. Their top 

five included power asymmetry, excessive diversity, exits of key players or material flows, perceived 

risks or costs, and lastly restrictive environmental regulations, thus overlapping with some of the 

ones mentioned above. However, the authors add that “these points tended to be speculative with 

little supporting empirical work” and that the limiters were often considered to be a lack of or too high 

amounts of the drivers of IS, thus indicating that more research is needed.  

2.2.6. Levels of Analysis 

In order to analyse the social dynamics of IS practices, some scholars divide IS into different levels 

of analysis. For example, Walls and Paquin (2015) argue that IS operates at four levels. First, they 

present the institutional level, which mostly focuses on government involvement through policies or 

other support for IS, since they argue that there is no research on how cultural-cognitive pressures 

relate to IS. Second, they introduce the network level, which encompasses the network of 

relationships and exchanges in industrial symbiosis, including issues such as the role of individual 

actors, network structure and proximity. Here, they include research on scavenger firms, which are 

“firms whose core business is dependent on others’ wastes—can function as resource collectors 

that repair, reuse, remanufacture, and recycle materials, thus closing the environmental loop” (Walls 

& Paquin, 2015, p.38) and which are beneficial as otherwise the materials would be wasted (Geng 

& Côté, 2002). Third, the organisational level regards why firms do or do not engage in IS, as well 

as intra-organisational influences on IS. Lastly, Walls and Paquin (2015) explain that the individual 

level would include issues of championing by individual people, building social capital, institutional 

entrepreneurship, and so on, but also mention that this level has not been researched enough. 

 

Boons, Spekkink and Mouzakitis (2011) divide the levels of analysis in a different way, namely 

between the regional industrial system and the societal level. The regional industrial system level is 

“a more or less stable collection of firms located in proximity to one another, where firms in principle 

can develop social and material/energy connections as a result of that proximity” and which also 

include other actors that might become involved (Boons et al., 2011, p. 907). The societal level is 

based on institutional theory and regards how actors might diffuse industrial symbiosis and the 

mechanisms through which this happens. Based on this work, Spekkink (2015) evolves these levels 

and divides the level of analysis into three: the project level, the regional industrial system and the 

institutional context. At the project level actors plan and implement industrial symbiosis, as well as 

having other relevant interactions. At the regional industrial system level, which is often used for 

analysing IS cases, these actors develop institutional capacity and, depending on their existing 
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institutional capacity, coordinate activities collectively. Lastly, the institutional context “is the source 

of institutional pressures and conditions the opportunities that actors have for different courses of 

action in the process of industrial symbiosis” (Spekkink, 2015, p. 143). These different levels are 

connected, as changes in one level will affect the other levels. 

2.2.7. Conditions for Industrial Symbiosis 

In her article “Uncovering Industrial Symbiosis”, Chertow (2007) argues that additional research on 

conditions under which kernels of IS survive and develop into IS is required. Based on case studies 

and the conceptualisation of IS, five factors have been proposed to be important by Boons and 

Howard-Grenville (2009) in providing conditions for IS to emerge. Firstly, it requires a learning 

process and a strategic vision. Secondly, it involves diversity of the participating actors with 

consequences for their relation and interdependency. Thirdly, trust as well as ways to cultivate it are 

needed. Fourthly, IS requires key actors or coordinating bodies which could play a role in providing 

information, education and a platform for communication. Fifthly, an enabling context seems to be 

important both in terms of conducive formal institutions such as policies and in terms of cultural, 

structural, spatial and temporal embeddedness. (Boons & Howard-Grenville, 2009).  

 

Walls and Paquin’s (2015) research resonates with these findings but further distinguishes 

conditions between antecedents, which are factors that are considered to be necessary for IS to 

occur, and lubricants, which are factors that were identified to help IS to develop. The antecedents 

mostly overlap with the enabling context of Boons and Howard-Grenville (2009), such as colocation 

and government regulations, but also the need for a common vision and alignment of beliefs among 

the actors. The lubricants reveal the importance of social aspects such as trust, intermediaries, 

knowledge creation, culture, embeddedness, network ties and communication (Walls & Paquin, 

2015).  

2.2.8. Limitations and Criticisms 

Although there is increasing focus on the benefits of industrial symbiosis, there are also some 

limitations and criticisms in relation to industrial symbiosis practices, the possibilities to engage in 

these practices and the definition used for describing industrial symbiosis.  

 

One potential pitfall of industrial symbiosis has been identified as the possibility of companies being 

locked into wasteful practices through the increased connectedness (Boons et al., 2011). The 

authors then encourage the avoidance of assumptions such as the fact that connectedness is always 

positive, as well as for scholars to research further on how to prevent similar pitfalls. 

 



 

16 
 

Another limitation was also touched upon in the section “2.2.3. Planning approach”, where the issue 

of “uncovering” versus planning industrial symbiosis was quickly mentioned. Even though there are 

mixed results and opinions, some research studies have emphasised “that “uncovering” existing 

symbioses has led to more sustainable industrial development than attempts to design and build 

eco-industrial parks incorporating physical exchanges” (Chertow, 2007, p. 11). This is an important 

limitation, as it could indicate that efforts to create new industrial symbioses are in vain and the focus 

should be solely on discovering existing symbiotic exchanges that can be evolved further, thus 

contradicting with some of the existing practices.  

 

Further, other studies have shown that the establishment of stable industrial symbiosis networks are 

negatively affected by higher levels of uncertainty and turbulence in the environment the firms 

operate in, which is often the case in the Global South (Albino, Fraccascia & Giannoccaro, 2016). 

Therefore, although there might be high potential economic and environmental benefits from 

engaging in symbiotic exchanges, these might not be realised due to the environmental context. 

There is then the likelihood of creating a vicious cycle (Olayide, 2015). 

 

Moreover, other scholars argue that IS can be limited by intra-organisational influences. For 

example, subsidiaries might have to follow specific paths set by their headquarters, thus might not 

have sufficient autonomy to engage in local symbiotic exchanges (Walls & Paquin, 2015). 

 

Another criticism has been formulated regarding Chetrow’s definition of IS, and more specifically the 

3-2 heuristic. According to Van Berkel, Fujita, Hashimoto and Fuji (2009), this limits the flows 

considered in industrial symbiosis and ignores some potentially important exchanges, for example 

in societies where conglomerates are common, such as Japan. Thus, they argue that it might not be 

“suitable as a proxy indicator for environmental, economic, and possibly other benefits achieved from 

symbiotic initiatives” (Van Berkel et al., 2009, p. 1279). Therefore, to avoid this issue, some scholars 

and practitioners, for example NISP, consider exchanges within the boundaries of the same 

organisation as IS as well (Lombardi & Laybourn, 2012). 

 

Lombardi and Laybourn (2012) also add that considering only industrial actors in the definition of IS 

can be limiting. They argue that academic research organisations (or any other research 

organisations), government organisation and other non-industry partners might be involved and 

crucial for developing technologies that are innovative and crucial for the synergies together with the 

companies. 
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Lastly, Chertow limits IS to include only organisations that are not primarily recycling-oriented 

businesses. However, some authors still include these in their work, though they do not necessarily 

explicitly mention expanding Chertow’s definition. For example, Walls and Paquin (2015) mention 

that anchor firms which engage other firms in IS can also be resource recovery plants amongst other. 

Similarly, Albino, Fraccascia and Giannoccaro (2016) include plastic recycling facilities among the 

typical facilities involved in IS in some countries. Therefore, it would be necessary to consider 

whether recycling-oriented businesses should also be included in industrial symbiosis. 

 

2.3. Institutional Capacity 

This subchapter introduces the relation of the institutional capacity concept to IS, the definition of 

institutional capacity, as well as how it is built. Thereafter, the three dimensions (relational resources, 

knowledge resources and mobilisation capacity) along which institutional capacity is built are 

explained. Lastly, interactions and how they affect the development of institutional capacity are 

explained in more detail. 

2.3.1. Research on Social Aspects of Industrial Symbiosis 

As presented in the previous subchapter “2.2. Industrial Symbiosis”, industrial symbiosis research 

has a long tradition of focusing on the technical aspects of IS. However, increasingly scholars draw 

greater attention to the social aspects of IS (Boons et al., 2011). As Walls and Paquin (2015) 

describe, the fact that researchers increasingly encountered unsuccessful IS efforts despite the 

viability of technical solutions lead to a change of focus towards social conditions for IS such as 

interfirm cooperation, trust, communication and coordination. Moreover, findings in IS research 

conducted in Africa point towards the importance of social and governance issues for the 

implementation of industrial ecology and industrial symbiosis (Olayide, 2015). The findings on the 

factors relevant for providing conditions for IS to occur presented in section “2.2.7 Conditions for 

Industrial Symbiosis” resonate with results from a body of literature that has evolved in parallel, the 

research on collaborative governance. Further, these factors can be analysed with the concept of 

institutional capacity (Boons & Spekkink, 2012).  

2.3.2. Definition 

Healey, de Magalhaes, Madanipour and Pendlebury (2003) propose that the capability of solving 

complex problems faced by a whole community depends on the level of maturity of its institutional 

capacity and its ability to reach agreements. Spekkink (2015, p. 145) draws on the institutional 

capacity concept of the collaborative governance literature and defines institutional capacity for the 
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research on IS as “the capacity of a community of actors to coordinate their actions toward issues of 

common concern in a collaborative fashion.”  

 

As outlined in the previous sub-chapter “2.2.6. Levels of analysis”, the institutional capacity is 

analysed on the regional industrial system level, which affects actors’ engagement in IS on the 

project level due to its influence on the motivations and the opportunity set. As stressed by Healey 

et al. (2003, p. 64) institutional capacity “represents a force which is continually emergent, produced 

in the interactive context of its use.” For that reason, the concept of institutional capacity allows for 

a process approach of IS analysis by looking at how institutional capacity is built over time, how it 

affects the actors’ motivations and opportunity set, and thus how IS emerges in the regional industrial 

system (Boons et al., 2014). Institutional capacity building encompasses the way actors within a 

community establish the capacity to engage in collective action and takes place through interactions 

between actors (Healey et al., 1999). In the governance literature body, scholars distinguish between 

three forms of capital that might be built, which are intellectual capital (knowledge resources), social 

capital (trust and social understanding) and political capital (the capacity to act collectively to cultivate 

local qualities and getting external attention and resources) (Healey et al., 2003; Innes & Boher, 

1999). Based on this work, Spekkink (2015) defines three dimensions along which institutional 

capacity can be built which are, namely “relational resources”, “knowledge resources” and 

“mobilisation capacity”. The Figure 2 below illustrates the dynamic process of institutional capacity 

building.  

 

Figure 2. The development of institutional capacity. Source: Own creation based on Healey et al. (2003, p. 64). 

 

The Figure 2 shows that in the process actors draw from the existing institutional capacity for their 

interactions with other actors in the regional industrial system. Through the interactions institutional 
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capacity is built along the three dimensions (relational resources, knowledge resources and 

mobilisation capacity), meaning that changes in one of these dimensions lead to a change in the 

institutional capacity. Each dimension will be explained in detail in the following sections.  

2.3.3. Relational Resources 

Relational resources encompass the presence of strong private and professional relationships which 

are developed and strengthened through recurrent interactions, which lead to connections between 

actors based on reciprocated trust and acknowledgement (Spekkink, 2015). Several scholars 

emphasise the importance of trust between the actors in the regional industrial system. One of the 

arguments is that increased trust levels reduce transaction costs (Ashton, 2008). Further, Hewes 

and Lyons (2008) argue that trust supports the establishment and deepening of relationships among 

firms which allows for network arrangements of increased complexity to emerge. In the network 

perspective the term social ties can be used to describe relational resources which can be either 

formal or informal and are often considered as laying the foundation for formal IS exchanges (Ashton, 

2008). Further, strong relationships facilitate communication and information exchange and prompt 

cooperation among managers and companies, which is crucial for building up knowledge resources 

and mobilisation capacity (Ashton, 2008). 

2.3.4. Knowledge Resources 

Based on stronger relationships between actors, knowledge resources are built through exchanging 

and collective production of knowledge, including a common understanding of issues, problems and 

opportunities (Spekkink, 2015). Boons et al., (2011) argue that knowledge acquired through 

experience and the learning about the potential for symbiotic exchanges affects the emergence of 

IS. With increased knowledge resources, actors can arrange their exchanges in a way to reduce 

their environmental impact (Boons & Spekkink, 2012). In order to analyse the development of 

knowledge resources, Healey et al. (2003) further classified them into the range of knowledge 

resources actors have access to, the frames of reference and the extent to which a common frame 

of reference is shared, as well as the openness to learn. Even though researchers attribute a high 

importance to the availability of information regarding IS development, studies have shown that the 

availability of information is not enough to advance IS (Lombardi, Lyons, Shi & Agarwal, 2012). A 

study conducted in an industrial network in Nanjangud, South India, by Ashton and Bain (2012) using 

qualitative and quantitative measures has shown that there is only little reciprocity between 

communication and the development of symbiotic exchanges.  
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2.3.5. Mobilisation Capacity 

The mobilisation capacity depends on the existence of relational and knowledge resources that 

actors can draw from, which enhance the potential for joint action (Spekkink, 2015). As Healey et al. 

(2003) explain, the development of shared visions around which actors can organise themselves 

improves the opportunity to mobilise for joint action. Thereby, the mobilisation of resources often 

relies upon one or more actors to start an initiative to mobilise others. (Spekkink, 2015). Hence, in 

relation to IS, mobilisation capacity refers to the ability of actors to motivate other companies to 

develop and enter into symbiotic exchanges. The importance of mobilisation has also been 

emphasised because relational resources and knowledge resources were identified not to be 

sufficient to further IS. This resulted in scholars focusing on the role of coordination and facilitation 

for the IS opportunities that have been identified through the exchange of information (Boons & 

Spekkink, 2012). A study by Boons and Spekkink (2012) on the Dutch stimulation program for EIPs 

showed that the mobilisation capacity was the only crucial dimension influencing the development 

of EIPs. 

2.3.6. Interactions 

Institutional capacity is built through repeated interactions among actors that grow in number and 

range over time. These interactions can be related to symbiotic exchanges, but might also develop 

through interactions not connected to symbiotic exchanges. (Gibbs & Deutz, 2007).  

 

In Spekkink’s (2015) framework five interactions are specified that relate to the development of a 

network of symbiotic exchanges, which are based on Boons et al. (2014, p. 351):   

- Orientation: Orientation has been defined as “activities aimed at the exploration of and 

negotiation on an issue of common concern.”  

- Planning: Planning refers to activities aimed at the formulation of specific steps that have to 

be taken in order to implement a solution.  

- Investigation: Investigation, which is also referred to as “feasibility study”, includes “activities 

aimed at investigation of the economic, technical and/or organisational feasibility of certain 

courses of action” investigate the feasibility of solutions (technical, economical, 

organisational). 

- Implementation: Implementation includes the realisation of a plan such as the implementation 

of a symbiotic exchange.  

- Lobbying: Lobbying is attributed to activities that intentionally aim to influence the opportunity 

set other actors see such as legal procedures.  
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As outlined before, interactions between actors in the regional industrial system build and develop 

institutional capacity, which in turn affects future interactions actors might engage in (Boons & 

Spekkink, 2012). This is due to the fact that changes in institutional capacity lead to an adjustment 

of the perceived opportunity set by actors for different courses of actions (Boons et al., 2014). These 

changes can be traced back to the three dimensions along which institutional capacity evolves. 

Firstly, relational resources allow actors to consider a broader variety of transactions resulting in an 

enlarged opportunity set. Secondly, due to knowledge resources, actors could potentially see a 

greater opportunity set through learning about possibilities for symbiotic exchanges. However, the 

availability and sharing of knowledge can also lead to a decreased opportunity set, if discussions 

reveal that expectations about the possibilities for IS do not hold true. Thirdly, mobilisation capacity 

increases the opportunity set of actors due to their capability of involving the relevant actors for 

symbiotic exchanges, by influencing policies and regulations that are important to IS, as well as by 

attracting external resources that might be necessary to develop IS. (Boons & Spekkink, 2012). 

 

2.4. The Analytical Framework 

This thesis has chosen to follow an abductive approach, which will be explained in the chapter “3. 

Methodology”. Hence, based on the literature review and empirical data gathered, it was decided 

that Spekkink’s (2015) framework is appropriate to answer our research question. The framework is 

in line with the increased research focus on social aspects rather than technical aspects affecting 

IS. Further, it includes institutions, thus enabling us to take the local context into consideration. This 

framework enables us to maintain an overview and structure while analysing the data for the sub-

questions, leading to the answer of the main research question. Our analytical framework, based on 

Spekkink’s (2015) framework, is depicted in the Figure 3 below and then further explained. 
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Figure 3. The analytical framework. Source: Own creation, based on Spekkink (2015) 

 

Spekkink (2015) developed the framework that we base our analytical framework on to explain 

diverse ways in which IS happens in different geographical regions. The framework includes the 

three levels mentioned in the previous subchapter “2.3. Institutional capacity”. First, there is the 

institutional context, which we decided to call “formal and informal institutions” instead of “institutional 

context” (as Spekkink calls it), since different institutional theories give different definitions for the 

“institutional context”, which might create confusion. According to North (1990), formal institutions 

include the laws, regulations, rules, etc, while informal institutions encompass norms, cultures, 

ethics, behaviours, attitudes, and so on. This level is depicted as the outside of the oval outline. 

Second, the regional industrial system looks at the institutional capacity, which is built along the three 

dimensions of the relational resources, the knowledge resources and the mobilisation capacity of 

the actors in the area. This level is illustrated by the boxes with rounded edges. Lastly, there is the 

project level, which includes the interactions between the actors, influenced through their motivations 

and opportunity set. In this thesis, we see the motivations of actors as the reasons for them wanting 

to engage in symbiotic exchanges, while the opportunity set consists of the possible set of choices 

that a company might consider. This level is illustrated by the rectangular boxes.   
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The framework is dynamic, as the formal and informal institutions as well as the institutional capacity 

influence the opportunity set seen by the companies. This opportunity set together with the 

motivations of the companies affect the decisions taken and thus the interactions at the project level. 

Depending on the interactions, a network of IS will be created or reinforced. Further, these 

interactions will affect the institutional capacity in return, as the interactions can lead to more (or less) 

trust, motivate (or demotivate) companies to share knowledge, and engagement (or not) in joint 

action. Moreover, the interactions can also have the power to influence formal and informal 

institutions, for example by changing beliefs or regulations through lobbying.  

 

Each of our sub-questions looks at a different part of the framework. The first sub-question looks at 

existing symbiotic exchanges and thus at whether there is an IS network. The second sub-question 

investigates the link between formal and informal institutions and the actors’ motivations and 

opportunity set on the project level. Thereafter, the third sub-question looks at the institutional 

capacity in the Lunga Lunga area. Following, the fourth question analyses the link between the 

institutional capacity on the regional industrial system level and the actors’ motivations and 

opportunity set on the project level. Lastly, we answer the research question by looking at the 

framework as a whole to connect all the previous findings together with the interactions, thus 

reaching the aim of the thesis. 

 

In order to answer the research question, one limitation had to be set, as the framework requires us 

to define the actors involved. Only actors in the form of manufacturing companies or other 

organisations such as KAM were considered to assess the institutional capacity, without considering 

companies in the service sector, educational organisations, local governments, independent citizen 

that might be living in the area or the informal sector. This is mainly due to the fact that there are no 

properties for living in the Lunga Lunga area, except for the informal settlements, which have not 

been recognised in the IS literature so far to the best of our knowledge. However, due to the chosen 

abductive approach, we stayed open to different topics mentioned by the interviewees.  
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3. Methodology 
This chapter presents our choices regarding methodology and methods for this thesis. We start by 

presenting the philosophy of science and research approach chosen. Thereafter, the research 

design is presented, followed by the chosen data collection techniques. Then, practical challenges 

and experiences in the field are described, as these had implications for our thesis. Following, the 

choices for data analysis are introduced. Lastly, we present our deliberations regarding reflexivity, 

as well as explain the ethical considerations for research.  

 

3.1. Philosophy of Science 

All research relies on a philosophy of science, whether consciously or not, which enables the 

researchers to interpret their theoretical and observational statements’ meanings, relations and 

effects. The philosophy of science “informs us of the nature of the phenomenon examined (ontology) 

and methods for understanding it (epistemology)” (Bechara & Van de Ven, 2007, p. 36). While there 

might have been consensus half a decade ago on which philosophies of science are best suited for 

research, nowadays a wide array of opinions and opportunities can be found in research (Bechara 

& Van de Ven, 2007; Easton, 2010). While some researchers choose a positivist position, implying 

that law-like generalisations and causal statements are possible, other researchers disagree and 

prefer to take an interpretivist position, where they believe knowing what is real is impossible, while 

focusing on their own interpretation (Easton, 2010).  

 

One of the philosophies of science considered by some to be the ‘middle ground’ between different 

positions is critical realism, which has been chosen for this thesis (Bechara and Van de Ven, 2007). 

There are various approaches to critical realism; we have chosen to follow Sayer’s approach to this 

philosophy of science, as it is the most comprehensive and detailed one (Easton, 2010). According 

to Sayer, “in the philosophy and methodology of social science, critical realism provides an 

alternative to both hopes of a law-finding science of society modelled on natural science 

methodology and the anti-naturalist or interpretivist reductions of social science to the interpretation 

of meaning” (Sayer, 2000, p. 2). Contrasting with other philosophies of science, critical realism 

followers believe in a stratified ontology, distinguishing between the real, the actual and the empirical. 

Thus, the world exists independent of us, but we socially construe this world (Easton, 2010). The 

world is moreover characterised by emergence, and our knowledge of reality cannot be understood 

without taking social actors into account (Sayer, 2000). Furthermore, critical realism focuses on ‘how’ 
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and ‘why’ specific phenomena came to be as they are and not on providing predictions for the future 

(Jeppesen, 2005). This is in line with our research question and the aim of this thesis. 

 

3.2. Research Approach 

The research approach chosen for this thesis, which influenced the subsequent choices of research 

design, is the abductive approach. Abductive research “begins with an unmet expectation and works 

backward to invent a plausible world or a theory that would make the surprise meaningful” (Van 

Maanen, Sørensen & Mitchell, 2007, p. 1149). This approach is best used for discovering new 

variables and relationships in a study by alternating the empirical findings with theoretical insights, 

and thus it is more suitable for theory development than theory generation (Dubois & Gadde, 2002). 

Therefore, through the interplay of the conceptual and the observational work, discovery is possible 

(Van Maanen et al., 2007; Dubois & Gadde, 2014). 

 

The topic for this thesis arose from the interest of whether industrial symbiosis is happening in Kenya, 

more specifically Nairobi. In order to ensure that this was the case, the existing literature was 

reviewed and relatively few studies on industrial symbiosis in Africa were found (Olayide, 2015). 

Having found only few studies, a focus was chosen and refined based on the literature review in 

combination with available data on waste management and other practices in Nairobi that were 

related to industrial symbiosis, which were gathered from websites and publicly available regulations. 

During the data collection process, after four interviews with experts and two interviews with 

companies we narrowed down our focus and selected the analytical framework to be used. This was 

done to ensure that the chosen focus and research question were relevant for the local context. 

Further, possibilities to refine the framework were constantly considered during the remaining data 

collection process, to ensure that all necessary data was collected. The analysis of the data then 

allowed for considerations of altering the analytical framework. 

 

Thus, the approach followed for this thesis was the abductive approach, as there was a constant 

interplay between theory and data. Furthermore, as Van Maanen, Sørensen and Mitchell (2007) also 

argued for, the choice of this approach also had an impact on the other phases of the thesis, which 

will be mentioned further where relevant. 
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3.3. Research Design 

This subchapter presents the choices for the research design of the thesis. First, we explain how 

this thesis includes both exploratory and explanatory research. Thereafter, the choice for 

performing a case study is explained. Lastly, we present the main qualitative research method 

used, namely the semi-structured interview. 

3.3.1. Exploratory and Explanatory Research 

To answer the research question, a mix of exploratory and explanatory research was considered 

fruitful. As there was not a vast amount of literature on IS in the Global South or more specifically 

Kenya, exploratory research was deemed suitable, in order to present “information on a 

phenomenon and how it is constituted” (Jeppesen, 2005, p. 4). It was necessary to first explore 

whether symbiotic exchanges exist, as well as the current formal and informal institutions and 

institutional capacity in the Lunga Lunga area in Nairobi. However, since the final aim of the thesis 

was to explain why the existing symbiotic exchanges (if any) are the way they are and how 

institutional capacity has affected the actor’s engagement in IS, there is also an explanatory 

dimension in the thesis (Jeppesen, 2005). 

 

Although data from some secondary sources was gathered in order to provide the background, 

mainly from websites of the companies in the Lunga Lunga area, as well as government regulations 

on waste management, these did not provide a high amount of information on industrial symbiosis 

in Nairobi. The only information discovered specifically on industrial symbiosis in Nairobi was in the 

form of two consultancy reports, which were received during the data collection, as they are not 

available online (Earthview Geoconsultants Limited & KCIC, 2015; Earthcare Services Limited, 

2016). However, in light of the different intended audience that these reports were written for, their 

data was not used directly in the analysis, but rather for creating a background picture. Also, from 

our critical realist point of view, simply knowing what is currently happening (as presented in the 

reports) is not enough, it is necessary to go further and also know why these things happen. Further, 

the two reports are from 2015 and 2016 respectively, and it is likely that the situation has changed 

in Nairobi, especially due to the enforcement of the new plastic ban. Therefore, it was found 

necessary to gather qualitative primary data through an empirical investigation in order to answer 

the research question, which is a “well-known method used in acquiring such information” 

(Jeppesen, 2005, p. 1). This process will be explained in the subsequent sections.  
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3.3.2. Case Study 

For this thesis, it was chosen to do a case study in order to research the phenomenon of interest. 

According to Easton, “case research can (...) be defined as a research method that involves 

investigating one or a small number of social entities or situations about which data are collected 

using multiple sources of data and developing a holistic description through an iterative research 

process” (Easton, 2010, p. 119). The choice of a case study is well aligned with the previous decision 

of following a critical realist philosophy of science. As long as the process has the depth and 

thoughtfulness aimed to understand the reason for things being as they are, critical realism justifies 

the research of situations without considering the number of units, unlike for example a positivist 

philosophy of science. “A critical realist approach to case research involves developing a research 

question that identifies a research phenomenon of interest, in terms of discernible events, and asks 

what causes them to happen” (Easton, 2010, p. 128).  

 

One of the advantages of case study research is that it can broaden the understanding of both 

empirical phenomena and theory, which cannot be understood without each other, through a 

constant interplay of different types of research activities (Dubois & Gadde, 2002). Therefore, the 

choice of a case study appropriately suits the abductive approach, as a linear process is not advised 

for case study research, although the case research process is sometimes wrongfully described as 

such.  

 

Previously, case studies have been criticised for being conditioned by the environmental context 

they are embedded in, yet this is starting to be seen as a strength instead, since findings are 

increasingly considered to be unstable as time passes (Dubois & Gadde, 2002). Moreover, case 

studies are often lauded for being able to provide large amounts of data that can offer in-depth 

insights into the complex nature of the phenomenon of interest (Easton, 2010; Flyvbjerg, 2006).  

 

Even though it is an increasingly used method, some authors such as Yin argue that case study 

research can be extremely hard to perform and that many times it is conducted in a sloppy and 

biased way (Yin, 1994, as cited in Dubois & Gadde, 2002). In addition, some authors consider as 

one of the major constraints of case studies its low statistical representativeness (Easton, 2010). 

However, this criticism is dismissed by other authors such as Flyvbjerg, since “predictive theories 

and universals cannot be found in the study of human affairs. Concrete, context-dependent 

knowledge is, therefore, more valuable than the vain search for predictive theories and universals” 

(Flyvbjerg, 2006, p. 224).  
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After considering both the positive aspects and criticisms of case study research, it was decided that 

it would be the best avenue to research our phenomenon of interest. The unit of analysis is the Lunga 

Lunga area in Nairobi’s Industrial Area, which is characterised by a high number of manufacturers 

in diverse and unrelated industries. To investigate this case, both secondary sources were used for 

providing background information, as well as primary research in the form of qualitative interviews. 

These were performed both with actors from the private sector working in the Lunga Lunga area, as 

well as with other actors, such as experts from the public sector, from associations and from a 

university, in order to ensure that different views are taken into account. A complete description of 

the case will be provided in chapter “4. The case context”, while the data collection will be presented 

in subsequent sections of this chapter.  

3.3.3. Qualitative Research Methods 

Research methods are often divided into quantitative, qualitative and participatory methods, which 

are all related to different approaches and techniques (Mayoux, 2006). Although it is not always easy 

to argue for doing a completely qualitative or quantitative research “because describing and counting 

are fundamentally interdependent components of research” (Beazley & Ennew, 2006, p. 192), we 

will argue for focusing on qualitative research methods. According to Heglar and Cuevas (2017), it 

is the problem context that requires using qualitative methods, since some matters cannot be easily 

understood through quantitative research methods. As our research question aims at creating an 

understanding of a complex reality, the openness and flexibility of the qualitative methods make it 

the most suitable choice (Mayoux, 2006). This choice is also in line with the previous decisions of 

following a critical realist philosophy of science and an abductive approach.  

 

As with any other research method, it is important to also consider the possible pitfalls of qualitative 

research methods. One of these is the fact that the flexibility and openness of qualitative research 

methods might lead the researcher to a lack of focus (Mayoux, 2006). However, due to the limited 

time for this thesis, we were aware of this pitfall from the beginning and thus managed to maintain 

focus for the thesis. Another pitfall can be the researchers’ lack of awareness regarding their 

subjectivity, for example regarding the ways that the researcher might affect the outcomes of the 

research (Mayoux, 2006). Nonetheless, being conscious of our own preconceived ideas, especially 

coming from a different background, allowed us to reflect, acknowledge and try to overcome this, 

which will be expanded on in the future subchapters. 

 

The main qualitative method chosen is the semi-structured interview. According to Kvale, a 

“qualitative research interview is a construction site for knowledge” (Kvale, 2007, p. 7) and can be 
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considered one of the best ways to find out about people's’ beliefs, views, opinions, motivations, life 

situations, and similar information. Interviews are considered to be divided by many into structured, 

semi-structured and unstructured interviews, ranging from specific questions looking for specific 

answers to unstructured conversations (Willis, 2006). As with all other methodological choices, the 

interview type to be decided on depends on the research topic and context, which is why a semi-

structured interview was chosen for this thesis. “‘Semi-structured’ interviews follow a form of 

interview schedule with suggested themes, but there is scope for the interviewees to develop their 

responses” (Willis, 2006, p. 144), which is why it was considered to suit this research best.  

 

In development research, interviews are often used due to the fact that they can help gather a great 

range of information. Often, the semi-structured interview type is preferred, as it can ensure that all 

necessary topics are covered, but it allows for new ideas to emerge during the interviews (Willis, 

2006). This approach was selected for our thesis in line with the chosen abductive research, to allow 

for unexpected insights to come to light. Further, authors such as Howard warn about the possibility 

of the researcher affecting the interview, for example due to power inequalities, resulting in the 

interviewees answering what they think the interviewer wants to hear (Binns, 2006). This drawback 

was considered when planning and conducting interviews, in order to avoid such results. The 

process of planning, conducting and analysing the interviews is discussed in the subsequent 

sections in more detail.  

 

Additionally, we engaged in observation to a minor degree, as we had the possibility to take a tour 

of the manufacturing production and waste management processes at some of the interview 

locations. According to Barker (2006), observation can be used to gather some types of information 

unobtrusively. Notes were taken on the relevant observations, which were coded together with the 

informal interviews. However, this method will not be explained in further detail, as it was not used 

extensively nor in a systematic manner.  

 

3.4. Data Collection 

The previous subchapter described the research design of the thesis, presenting the choice of 

performing case research together with qualitative methods. This subchapter will now present the 

data collection for this thesis. First, we introduce the sampling design chosen. Thereafter, we 

explain the process for contacting the potential interviewees in Kenya. Next, we reflect on whether 

sampling saturation has been achieved. Finally, we present the process for the interviews 

performed during the field study.  
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3.4.1. Sampling Design 

Applying a non-probability sampling approach seemed most appropriate in light of our qualitative 

case study and the lack of a sampling frame to draw from, due to the fact that information about 

companies in the Industrial Area was not always readily available. In order to identify interviewees 

for our study, we have chosen a purposive sampling technique. This technique is often used in case 

study research and it enabled us to choose interviewees that seemed most appropriate to answer 

our research question. We have decided to do a heterogeneous sampling, which advocates for a 

variety of perspectives and promises to identify common themes that are apparent across the 

sample. (Saunders, Thornhill & Lewis, 2009). Guided by this technique, we have aimed to get 

interviewees from companies operating in different industries and being of different sizes, as well as 

covering Kenyan and multinational companies within the Lunga Lunga area. Additionally, we have 

identified relevant experts within the field of industrial symbiosis in Kenya.  

 

Before travelling to Kenya for our field study, we did an initial mapping of companies in the Lunga 

Lunga area. We used Google Maps in combination with online directories to identify companies 

located in the area and created an overview of companies including the sectors they operate in and 

their contact information. We identified a total of 102 companies in the Lunga Lunga area. We then 

excluded companies that were operating in the service sector, since our research focuses on 

companies in the manufacturing industry. Further, we conducted an online search in the field and 

found actors such as the Kenyan Association of Manufacturers, the Kenyan National Environment 

Management Authority (NEMA), the Delegation of German Industry and Commerce in Kenya, and 

the Sustainable Inclusive Business (SIB) Kenya. The aim was to learn more about the Kenyan 

context as well as identifying relevant practitioners in the field. Further, we asked our supervisor and 

professors from Copenhagen Business School whether they have any contacts with local actors, 

universities or researchers in Kenya. These contacts guided us further to relevant experts in the field.  

3.4.2. Contacting Potential Interviewees 

As Leslie and Storey (2003) explained, it is beneficial to establish contact in the field as early as 

possible. For that reason and due to our limited time frame in Kenya to collect data, we tried to 

arrange some interviews from our home base in Copenhagen. Hence, we contacted 21 companies 

via email prior to our departure to Kenya. We got one response out of the 21 contacted companies. 

However, the company informed us that they have moved away from the Lunga Lunga area to 

another part of the Industrial Area in Nairobi and therefore we had to exclude them from our research, 

since they were out of the scope of our case study. Due to the limited success of contacting 

companies from our home base, we decided to contact companies by phone once we were in 
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Nairobi. We also contacted KAM from our homebase and asked for support in establishing contact 

to companies in the Industrial Area. We agreed to meet for an interview on our first day in Kenya 

with Jackson, who will be introduced in chapter “4. The case context”, and who facilitated the contact 

to the chapter officer. However, the chapter officer was unfortunately not in Nairobi during our time 

of stay. However, he referred us to two chair members of the industrial chapter. This was one of the 

instances where we made use of the snowballing technique, meaning that previous interviewees 

referred us to potential interviewees (Willis, 2006). 

 

While being in Nairobi we contacted 38 companies by phone or sent an email depending on the 

available contact information. For four companies neither phone number worked nor could the email 

be delivered. Six companies had not replied to our email messages. With 28 companies we had 

phone conversations introducing our research and investigating who the right person to talk to was 

within the company for our research objective. Many companies requested us to send an email with 

our research proposal in order to get more information about the content, to forward the information 

to the right person or to get approval from the manager. We contacted most of the companies several 

times talking to different people and to follow-up on their internal approval processes. By the end of 

our field study, we conducted interviews with 11 different representatives of companies in the Lunga 

Lunga area.  

 

As outlined before, we identified experts through our own internet research, through 

recommendation from supervisors and lecturers or through referrals. We have contacted all the 

experts via e-mail, except for one who we called directly while being in the field. In order to agree on 

a meeting with the experts, it also required continuous follow-ups. Finally, we conducted six expert 

interviews. The interviewees and the companies will be presented in chapter “4. The case context”. 

3.4.3. Sampling Saturation 

Prior to our field study, we have asked ourselves the question “What is the number of interviews 

adequate to reach sampling saturation?”. However, as Burmeister and Aitken (2012) point out, 

sampling saturation is not about the number of interviewees per se but rather about the depth of the 

data obtained. Saturation is an important concept since the failure of reaching sampling saturation 

can impede the validity of the study (Bowen, 2008). Generally, sampling saturation is reached when 

additional interviews do not reveal new information or further coding is no longer possible (Fusch & 

Ness, 2015). Due to the limited time in the field, we were trying to talk to as many companies as 

possible and different experts to obtain in-depth data and did not actively consider sampling 

saturation. Retrospectively, we believe that we have reached sampling saturation because we 
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identified repeated patterns in the data while also having learned about different viewpoints on the 

issue at hand.  

3.4.4. Interviewing 

As mentioned in the previous section, during our field study we conducted 11 interviews with 

companies located in the Lunga Lunga area and with six experts that gave us additional insights 

about the formal and informal institutions in Kenya, industrial symbiosis and the Lunga Lunga area. 

In pursuance of obtaining a holistic understanding of symbiotic exchanges in the Lunga Lunga area, 

conducting interviews seemed the appropriate means for collecting data, as conducting interviews 

enables researchers to obtain a wide range of information (Willis, 2006). As mentioned in the 

subchapter “3.3. Research Design”, the main interview technique used in our research was a semi-

structured interview, which allowed us to benefit from the flexibility to ask the most value-adding 

questions and to take into consideration the answers provided by the interviewees to create a smooth 

conversation (Kvale, 2007). Based on our desk research we prepared an outline of questions about 

themes that had to be covered during the interviews (see Appendix 1). Further, in order to be well-

prepared and to avoid asking questions that could be investigated by ourselves, we prepared before 

every interview by reading about the company when there was information available. Based on the 

information and new insights provided by one interviewee, we decided to put more emphasis on the 

collaboration among the actors in the area and added a few preliminary questions to the interview 

guide after we had already conducted two interviews with companies. This is in line with the chosen 

abductive approach and Binns (2006), who suggests that interview schedules and data collection 

methods often require fine-tuning while being in the field.  

 

The interview guides for the experts differed from the ones for the companies since the aim was to 

learn more about the formal and informal institutions and other background information. Hence, 

those guides were also adapted from case to case based on our desk research and the interviewees 

field of expertise.  

 

The length of the interviews varied between 15 and 75 minutes. The average interview duration was 

45 minutes which allowed interviewees to give comprehensive answers and develop their ideas as 

well as allowing us to ask follow-up questions. Before starting the interview, we introduced ourselves 

and our research and asked the interviewees whether we were allowed to record the interview. We 

are aware that the fact of being recorded might have influenced the information provided 

(Scheyvens, Nowak & Scheyvens, 2003). During the interviews we clearly defined our roles where 

one of us asked most of the questions and the other person took notes and asked further probing 
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questions, in order to ensure that all the themes were covered. In the beginning, and sometimes 

again in the end of the interview, we inquired whether they preferred the information to remain 

confidential and if we were allowed to reference their names in our paper. Further, we asked whether 

they had any questions for us and exchanged contact details so that both parties had the possibility 

to contact one another. 

 

As suggested by Willis (2006), a researcher should also be aware of how the place of the interview 

can be interpreted by the interviewee. Aiming at choosing a location where the interviewees feel 

comfortable, we visited all of the interviewees at their place of work. By visiting the interviewees at 

their place of work we also aimed to be perceived as genuine researchers. Taking the Kenyan 

context into account, we also believe that face-to-face interviews helped to establish trust and 

contributed to more insightful answers from the interviewees. The only drawback we saw by 

conducting interviews at their offices was that there were some interruptions through phone calls, 

which discontinued the flow of the conversation, and at times it was rather noisy due to the production 

activities. However, simultaneously this enabled us to observe their way of working, which enhanced 

our understanding of the cultural context. Additionally, five interviewees had time to show us around 

their manufacturing sites and explained the different production steps, their inputs and the resulting 

by-products and wastes. The insights which we got during the tours in the factories helped us to gain 

an in-depth understanding of the processes in place as well as the challenges they have.  

 

3.5. Practical Challenges and Experiences in the Field 

As pointed out by Jeppesen (2005), field study experience in a context distinct from that of the 

researchers brings about challenges such as language, sensitivity to local culture and personal 

contacts. Having worked in the Global South before and reading books about doing development 

research as a preparation, we travelled to Kenya with the mindset of staying open to unforeseen 

events and the awareness of having to adjust to local culture and local circumstances during the 

data collection process. Nevertheless, during our field study in Nairobi we made some experiences 

worth sharing and encountered a few challenges. This subchapter therefore introduces first 

experiences regarding the interviewees and data collection. Afterwards, we deliberate possible 

challenges in the communication style and barriers. Lastly, we discuss the appropriateness of the 

time frame of the field study.  
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3.5.1. Finding Interviewees and Data Collection 

As we learned throughout our studies in Business and Development, information is often not readily 

available and formalised in the Global South. This aspect was also true for Nairobi where it proved 

to be difficult to get a clear overview of companies located in the Lunga Lunga area as well as to 

verify our initial mapping. This became evident when we reached out to some companies that told 

us that they have relocated and no longer operate in the Lunga Lunga area. Additionally, many of 

the companies in the Lunga Lunga area did not have websites or updated contact information on the 

internet.  

 

As outlined before, we did not get many responses by sending emails from our homebase. While 

being in Kenya we got local SIM Cards and thus were able to call with a local number. We believe 

that this facilitated establishing contact with potential interviewees and that being on the ground 

helped to build trust. By spending a lot of time in the Industrial Area and not staying far, we were 

also able to arrange some spontaneous meetings suggesting that “we could just come by the office 

later today or tomorrow”. 

 

Since we aimed to talk to people close to production and waste management such as production 

managers, the people often had to get approval from their senior managers about sharing 

information with us. Hence, this process often slowed down the arrangement of interviews and in 

some cases the senior managers were out of the country and meetings could not be set up during 

our time in Kenya. Some people also asked for a confirmation from the university, which we had 

prepared in advance and were able to send them. Further, some argued to be too busy during those 

weeks and were not able to take time for an interview. In one instance, we also had an interview 

scheduled but the company had to postpone. Since this happened during our last week of the stay, 

the notice was unfortunately too short to arrange a new meeting. When we contacted companies, 

some of them argued that they don’t have any waste and hence would not be helpful in our research. 

However, some of them still agreed to meet with us and then said that they actually got some ideas 

about wastes during the interview. Generally, these challenges required us to stay persistent and 

frequently follow up on the potential interviewees in order to arrange meetings.  

 

One issue we encountered during our 20 days in Nairobi was also heavy rains, which meant that on 

one of the days most of the people did not arrive at the office, so we could not reach them. We 

ourselves had to postpone one of the meetings since many streets were flooded and the travel time 

was too long. 
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3.5.2. Communication Style and Barriers 

According to Apentiik & Parpart (2006) effective communication between the researcher and the 

interviewee is important to improve the understanding of the interviewee as well as for the researcher 

to be accepted and to increase the quality of the data obtained. As English is one of two official 

languages in Kenya, we did not need a translator for our interviews. Hence, language barriers did 

not pose an issue apart from getting used to the local accent, understanding certain words and the 

tendency of certain interviewees to mumble at the end of the sentence because they were not used 

to giving interviews. Putting ourselves in the interviewees’ shoes, we have also experienced that 

sometimes we had to rephrase our questions in order for the interviewees to understand better, 

which could be either because of our different accents or the vocabulary used. Sometimes the 

answers of the interviewees did not answer the question asked, which could be attributed to them 

either not understanding the question and wanting to save face by giving a general answer or them 

talking about something they seemed to find more important.   

 

As Apentiik and Parpart (2006) suggest, knowing basic greetings and courtesies can show respect 

for the local culture and shape the interviewees perception of the researcher. Additionally, our 

experience showed that it was useful to know some Swahili words such as “Sawa” which means 

“Ok”, “Nzuri” which means “Good”, “Karibu” which means “Welcome”, or “Jua Kali” which is how they 

refer to the informal sector, since they were frequently used, especially when talking to people on 

the phone.  

3.5.3. Time Frame of Field Study 

We spent 20 days in total in Kenya. In light of the difficulties to pre-arrange interviews from home 

the time frame was slightly too short. The majority of our interviews were conducted in the last week 

of our stay in Kenya since for most of the interviewees it took a while to get approval or to find time 

in their schedules to meet. Although we argue to have achieved sampling saturation, spending 

another week in Nairobi could have been useful to perform follow-up interviews to ask interpreting 

questions, where we would have rephrased the interviewees answers and ensured that we had 

clarifications (Kvale, 2007).  

 

3.6. Data Analysis 

During our field trip in Nairobi we conducted 17 semi-structured interviews resulting in a considerable 

amount of information and observations. In qualitative research the data collection and analysis is 

an interconnected process (Saunders et al., 2009). Data analysis is about bringing order, structure 
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and meaning to the information collected during the research (Marshall & Rossman, 1995). In order 

to analyse interview data it has to be prepared accordingly, and therefore we first present here how 

we transferred the recorded data as well as hand-written notes into electronic written format. We 

then explain how we brought structure into the data by coding the interview transcripts. Lastly, we 

describe how that served as a basis for further analysis and answering the research question. 

3.6.1. Transcribing 

We were able to record most of our interviews and took additional notes by hand during the 

interviews which then had to be transformed into electronic written form. Transcribing is a method to 

preserve data in a systematic way (Marshall & Rossman, 1995). Further, the availability of transcripts 

facilitates the coding of data (Gibbs, 2007). Therefore, we transcribed most interviews word-by-word 

and also captured our hand-made notes and observations from the factory tours in electronic written 

form. In some instances, we were not able to understand a word due to background noise or 

mumbling, and in one instance we did not fully transcribe technical details that were elaborated on 

but which were not relevant for our thesis. We divided the work of transcribing, but double-checked 

certain sections that were difficult to understand in order to make sure not to make any obvious 

mistakes. During the transcribing process we tried to not only write down what was said but also pay 

attention to how it was said to ensure to root the data in the right context (Kvale, 2007). We 

transcribed the data as soon as possible after the interviews were conducted, which also enabled 

us to learn about where we could have probed more or how we could have asked a question 

differently. The transcription was time-consuming, but we believe that the time was well-spent since 

it helped us to familiarise ourselves with the data, as well as to discover information that we did not 

consciously perceive during the interviews.  

3.6.2. Coding 

According to Gibbs (2007) coding is the process of defining what the information that is being 

analysed is about. We used the NVivo software to code our data. The computer-based approach 

facilitated the structuring of data and retrieving similar codes later on for further analysis. Gibbs 

(2007) explains that there are two approaches to generate codes that are not exclusive, which are 

concept-driven and data-driven coding. In concept-driven coding a list of thematic ideas which often 

comes from research literature or a framework is compiled before applying codes to the text. 

Conversely, data-driven coding is done with a more open mind without a prepared list of codes.  

 

Since we based our research question on our analytical framework based on Spekkink (2015), we 

had an initial idea on how to code our data, which gave us a good starting point for reading through 

the transcripts. However, in line with the chosen abductive research approach we did not exclusively 
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use concept-driven coding and tried to pay attention to other interesting information. This resulted in 

adding some codes not directly related to the framework. We started by coding the same transcript 

separately and then compared our codings, discussed our interpretations of the coded sections and 

wrote down definitions of each code in a coding memo, which was then put into Table 1 below.  

 

Code Level Definition 

Type of wastes/by-

products 

Parent node Title and descriptions of wastes (e.g. office waste, stationary, 

polythene, etc) 

Handling of wastes/by-

products 

Parent node Existing instances of selling, giving for free, paying to get rid of it; 

partner name; the process and way it is organised (e.g. it is put in 

boxes and then given away), etc. 

- Waste/by-product 

exchange (output) 

Child node Existing instances of selling or exchanging it for another good or 

service; partner name; the process and way it is organised; etc. 

(both inside and outside Lunga Lunga) 

Wastes/by-product 

exchange (input) 

Parent node Existing instances of buying by-product/wastes or recycled materials 

from other companies; partner name; the process and way it is 

organised (both inside and outside LL) 

Utility/infrastructure 

sharing & joint provision 

of resources 

Parent node "shared use of utility infrastructures for the production of energy 

carriers, process water and for the joint treatment of wastes and 

emissions" (Spekkink, 2015) 

Formal institutions Parent node Laws, regulations and rules (North, 1990) 

Informal institutions Parent node Norms, cultures, ethics, behaviours, attitudes (North, 1990). Also 

including knowledge about e.g. environmental issues and training of 

employees within the company context 

Motivation Parent node Reason for wanting to engage in symbiotic exchanges (conventional 

business reasons, legitimacy seeking, etc) 

Opportunity set - 

challenges 

Parent node Challenges to seeing an enlarged opportunity set for engaging in 

symbiotic exchanges (e.g. would want to sort, but have no space) 

Opportunity set - drivers Parent node Drivers for seeing an enlarged opportunity set to engage in 

symbiotic exchanges that are external to the company (e.g. steel is 

steel and always has value) 

Institutional capacity Parent node Overall examples that cannot fit in the three dimensions. Includes 

also the informal sector 

- Relational resources Child node “Through repeated interactions actors may develop bonds of trust 

and mutual recognition which contribute to the development of 

stronger personal and professional relationships.” (Spekkink 2015) 

- Knowledge 

resources 

Child node “The stronger relationships between actors serve as a basis for the 

exchange and joint production of knowledge, including shared 

conceptions of issues, problems and opportunities.” (Spekkink, 

2015) 
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- Mobilisation capacity Child node “Increases in relational resources and knowledge resources 

increase the capacity of actors to mobilise for joint initiatives by 

providing a social network which they can draw upon and by 

providing shared conceptions around which actors may mobi- lise 

(strategic visions). In addition, the mobilisation of resources often 

depends on one or more actors to take initiative in mobilising 

others.” (Spekkink, 2015) 

Orientation (interaction) Parent node Seeing what others do, checking for alternatives (e.g. dealers were 

already collecting trash for others) 

Planning (interactions) Parent node Planning symbiotic exchanges 

Investigation (interaction) Parent node Investigation on (economic, technical, organisational) feasibility of 

symbiotic exchanges 

Implementation 

(interaction) 

Parent node The start of a new relationship (e.g. so we just told them to take our 

trash as well; both wastes/by-product exchange and utility sharing) 

Other historical and 

current interactions 

Parent node All other interesting interactions that are not directly about symbiotic 

exchanges (e.g. interactions for other ways of handling waste) 

Challenges of other 

engagement 

Parent node Challenges in engaging in activities that are not related to symbiotic 

exchanges (e.g. not having time to bother to raise the issue of lorries 

on the streets) 

Kenya context Parent node All kinds of information about Kenya, e.g. about water shortage in 

country 

Rs Parent node 6R: reuse, recycle, redesign, remanufacture, reduce, recover 

(Jawahir & Bradley, 2016) 

Table 1. Definition of codes. Source: Own creation. 

 

The first column of Table 1 contains the code names. The second column provides the level of the 

code, dividing our data either into “Parent nodes” and “Child nodes”. There are only a few “Child 

nodes”, namely “Wastes/by-product exchange (output)” which belongs to the “Handling of wastes/by-

products” node, as well as “Relational resources”, “Knowledge resources”, and “Mobilisation 

capacity” which belong to the “Institutional capacity” node. In the first case, the hierarchy of the nodes 

was based on the findings from the data, while in the second case the hierarchy was based on the 

literature review. The third column provides the definition of the code, which were derived either from 

the existing literature or from the data. 

 

As Gibbs (2007) suggests, coding memos help to apply codes in a consistent way by capturing the 

nature and the thinking behind each code and to clarify how the code should be applied. While 

discussing our codings we also decided that we allowed for double-coding of certain sections when 

they were relevant for the understanding of more than one aspect of the framework. Subsequently, 

we divided the coding work, but double-checked them and discussed uncertainties in the team. This 
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process was beneficial to reach a common understanding of the codes, as well as to increase the 

reliability of the coding (Gibbs, 2007).   

3.6.3. Analysis 

After coding all the transcripts, we retrieved the summaries of the different codes from NVivo. For 

further analysis, we then organised the different coding summaries in order to compare. Where 

relevant we summarised our findings further, to ensure that all relevant themes could be considered 

when analysing and none were overlooked. Moreover, tables were created where necessary to 

illustrate in an easier way how one factor was affected by other factors. According to Gibbs, 

“Qualitative tables are a convenient way to display text from across the whole dataset in a way that 

makes systematic comparisons easier” (Gibbs, 2007, p. 77). These tables are included in the chapter 

“5. Analysis” or attached as Appendix 2-3, depending on its relevance. From there, we identified 

patterns and relationships, as well as looked for contradictions in the data set. 

 

3.7. Reflexivity 

In order to discuss the quality of qualitative research the concept of reflexivity has to be considered. 

The concept of reflexivity recognises that the product of research is inevitably influenced by the 

background and predispositions of the researcher (Gibbs, 2007). As outlined by Denzin and Lincoln 

(2005) validity can be reached through “reflexive accounting”, referring to the need for researchers 

to be transparent about their epistemology, their preconceptions and the relationship between 

researcher and interviewee. Taking on a critical realist perspective, we do not claim to be objective 

and neutral observers of the topic under research (Bechara & Van de Ven, 2007). We acknowledge 

that our research is influenced by our background and our perceptions, and that ours as well as the 

interviewees knowledge of reality is fallible. Following Gibbs’ (2007) advice, this is the reason for 

describing in depth the relevance of the thesis, the analytical framework used, problems that arose 

during the research, the setting of the case study and its limitations, and the reason behind these 

choices.  

 

Further, the impact of working as a team and how to avoid pitfalls related to this issue was considered 

from the onset of the project (Gibbs, 2007). Overall, we considered it to be a strength that we come 

from somewhat different backgrounds, as this allowed us to bring different knowledge to the project, 

as well as help each other reflect on preconceptions and assumptions. Moreover, working in a team 

was considered beneficial as it was possible to discuss the analysis, which “means you can check 
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the work of one researcher against another and thus minimize researcher bias and get a measure 

of the reliability of coding” (Gibbs, 2007, p. 99). 

 

As outlined by Kvale (2011) an interview is an interchange of views between two persons talking 

about a theme of common interest. Therefore, conducting semi-structured interviews seemed most 

suitable to enhance our understanding of industrial symbiosis in the specific context of the Lunga 

Lunga area in Nairobi. We aimed to avoid asking leading questions in order to give the interviewees 

the opportunity to talk about what they thought of being relevant. However, at times, we had to give 

examples to clarify certain questions which might have influenced their answers towards our 

perception of the concept and topics discussed. Further, by asking probing questions we tried to 

encourage the interviewees to elaborate in more detail and give examples, which was important for 

the depth and quality of data obtained. One factor we have noticed during transcribing interviews 

was that sometimes we asked two questions at once, which led to the fact that at times we only 

received partial answers. The focus on one question at once might have given a more complete set 

of answers and would have led to less probing. Some of our questions were directed towards gaining 

a better understanding of past interactions between companies and the development of their waste 

management process and symbiotic exchanges. As Willis (2006) suggests, when interviewees are 

asked to describe past activities the answers might be less accurate due to recall problems, meaning 

that when we asked interviewees to explain past interactions or collaborations the answer might 

have been flawed by the time between the event investigated and the present.  

 

As we focused our research on symbiotic exchanges as well as the institutional capacity of the Lunga 

Lunga area, we asked both questions about the companies’ utilisation of waste as well as the 

collaboration in the Lunga Lunga area. It became apparent that for a few of the interviews it would 

have been ideal to talk to a second person in the company to receive more detailed information since 

it was not the interviewee engaging in collaboration, but another person in the company. 

 

3.8. Ethical considerations for research 

Ethical research is not based on the success of the research, but is about taking the research 

participants’ needs and concerns into account (Scheyvens, Nowak & Scheyvens, 2003). In doing so, 

ethical considerations that need to be considered include sensitivity to a different cultural 

background, power relations, informed consent as well as confidentiality and giving back to the 

interviewees (Brydon, 2006). In this subchapter, we first reflect on power relations and thereafter 

present our considerations on the informed consent and giving back to the interviewees.  
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3.8.1. Power Relations 

In order to carry out ethically correct research, we had to be conscious about the relationship 

between our interviewees and us as researchers. These relationships can be affected by many 

factors such as race, age, gender and other fixed identities (Scheyvens et al., 2003). As outlined by 

Brydon (2006) research in the Global South context is oftentimes perceived as a top-down process, 

where researchers are seen to be more powerful than the interviewees. However, as we conducted 

our research in an urban context and with well-educated interviewees we did not perceive power to 

be a big issue in our research. Nevertheless, one interviewee assumed that we could introduce him 

to donors which could imply that the interviewee sees as us coming from a more privileged 

background. Another aspect in these relationships was that we introduced ourselves as students, 

which according to Easterby-Smith, Thorpe and Jackson (2012) can have implications on the level 

of professionality the interviewees attribute to the relationship. In this aspect, we felt that there was 

mutual curiosity to learn about utilisation of waste showed. For example, some of the interviewees 

asked us for recommendations for improvements. The general perception of the interviewees was 

that Denmark was a very progressed country with regard to recycling for example. We have 

encountered a heterogenous group of interviewees, however it was notable that only one woman 

was among the interviewees. As Devereux and Hoddinott (1992) suggest, women are often seen as 

less “threatening” than male researchers, which simultaneously can affect how seriously women are 

taken. For us, it was difficult to assess whether gender affected the research in any way.  

3.8.2. Informed Consent and Giving Back 

Informed consent is based on ensuring that the interviewee knows what the research is about and 

what the intended outcomes are (Brydon, 2006). Before every interview, we introduced ourselves, 

explained that the research is part of our Master thesis, that we treat the information confidentially 

when requested, as well as that they could decline answering questions if they did not want to talk 

about a certain topic. We also asked whether they would feel comfortable with us recording the 

interview and explained that it would be beneficial for the quality of the data as well as for the 

smoothness of conversation (Willis, 2006). Further, before starting the interview we provided the 

interviewees with the opportunity to ask questions in order to clarify expectations. At the end of the 

interviews we let the interviewees ask us questions again and asked whether we were allowed to 

use their names and the company in our thesis or if they would prefer to be anonymised. The 

informed consent was always obtained verbally. However, even if informed consent was given, some 

answers were still anonymised due to the sensitivity of certain topics. 
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In order to show our appreciation and to give something back, it seemed important to us to share a 

summary of our findings with the interviewees after finishing our Master thesis. It seemed like the 

interviewees welcomed this offer and were very interested in hearing about our findings. We see 

“giving back” as important not only to express our gratitude for their valuable insights and their time, 

but also since it will prevent research fatigue and antagonism to future researchers approaching the 

companies and the experts (Scheyvens et al., 2003).  
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4. The Case context 
This chapter aims to introduce the context which this thesis is based upon. Firstly, we introduce the 

country context of Kenya, followed by an introduction of the manufacturing sector in Kenya. Further, 

we frame the context for IS by presenting relevant regulations and the relevance of IS in Kenya  Last 

but not least, the Lunga Lunga area as well as the research participants are presented in order to 

provide an understanding about the industrial area chosen for our case study. 

 

4.1. Kenya 

Kenya is located in East Africa sharing the border with the countries Somalia, Ethiopia, South Sudan, 

Uganda, and Tanzania. Kenya has the sixth largest and one of the fastest growing economies in 

Sub-Saharan Africa. In East Africa, Kenya has the second largest economy with a GDP of 70,529 

billion USD in 2016, after Ethiopia (World Bank, 2018a). The GDP growth was expected to decline 

to 5.5% in 2017, but in the medium term GDP growth rates are predicted to be around 5.8 per cent 

for 2018 and 6.1 per cent for 2019 (World Bank, 2018b). These growth rates are aided by a relatively 

stable macro-economic environment, and Kenya being a regional hub for investments and innovation 

(Royal Danish Embassy in Kenya, 2015). In 2012, Kenya reached the threshold for a lower middle 

income country based on a GNI of USD 1,160 (Royal Danish Embassy in Kenya, 2015).  

 

In 2007 Kenya created the vision to become a “middle-income country providing a high quality life to 

all its citizens by the year 2030”. This vision is captured in the “Kenya Vision 2030”, which is Kenya’s 

long-term development policy including an economic, a social and a political pillar (Government of 

Kenya, 2007). The economic pillar envisions a steady GDP growth rate of 10% p.a. from the year 

2012 as well as focusing on fostering the development of certain sectors, such as manufacturing. 

The social pillar envisions a “just and cohesive society enjoying equitable social development in a 

clean and secure environment” (Government of Kenya, 2007). The political pillar seeks to enshrine 

a democratic political system, conducting issue-based politics, respecting the rule of law and 

protecting the rights and freedom of every individual in Kenya (Government of Kenya, 2007). The 

vision is being implemented through numerous plans and strategies. Two strategies especially 

relevant for the context of this thesis are the Kenya Industrial Transformation Programme (KITP) and 

the Green Economy Strategy and Implementation Plan 2016-2030 (GESIP). The KITP will be 

elaborated on in the subchapter “4.2. The Manufacturing Sector” and the GESIP will be discussed 

in the subchapter “4.3. Industrial Symbiosis in Kenya”. Before moving onto the next sub-chapters, 

we will elaborate more on the economic, social and political pillars of the Kenya Vision 2030. 
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4.1.1. Economic Pillar 

Kenya has an active private sector and a relatively well-educated workforce (Royal Danish Embassy 

in Kenya, 2015). A distinctive feature of the Kenyan economy is the coexistence of a formal sector 

along with an informal sector. The informal sector is often seen as one that is encompassing 

economic activities, companies and workers who engage in commercial activities outside the sphere 

of the formally established structures for the conduct of such activities and are therefore not regulated 

or protected by the state (Hope, 2014). In Kenya, the informal economy is also referred to as the 

“Jua Kali” sector and has been targeted by the Government of Kenya to generate opportunities for 

productive and sustainable employment (Hope, 2014).   

 

Generally, the Kenya Vision 2030 recognises the importance of the private sector in development. 

As outlined before the average growth rates of the last years were below the aimed 10% p.a. and 

the economy is not growing as fast as envisioned. The current growth is highly natural resource 

dependent meaning that increased growth carries great risks. The sustainability of economic growth 

depends to a large extent on a rational and efficient use of natural resources as well as effective 

control of negative external impacts such as water, air pollution, land degradation and waste 

production. (Royal Danish Embassy in Kenya, 2015). Some sectors such as information, technology, 

communication and finance are developing rapidly. However, sectors that are labour-intensive, 

export-oriented and more relevant to green growth such as agriculture, manufacturing and transport 

are not performing equally well (Royal Danish Embassy in Kenya, 2015). One focus area of the 

vision is to enhance productivity and the general performance of the Kenyan Industry (Bigsten, 

Kimuyu & Söderbom, 2010, as cited in Ngui, Chege & Kimuyu, 2016). This objective is to be realised 

through emphasis on local production, expansion in the regional markets, and identification of 

Kenya’s niche in global markets (Government of Kenya, 2007).  

4.1.2. Social Pillar 

Kenya’s population was counted to be 48.46 million in 2016, compared to 44.20 million in 2015. The 

steep population growth is expected to continue and reach 60 million by 2030. (World Bank, 2018b; 

Royal Danish Embassy in Kenya, 2015). These demographic changes are a leading driver of 

negative environmental effects, which puts sustainable development at the forefront of strategic 

priorities. Further, Kenya has a high level of inequality and four in ten Kenyans live in poverty (Royal 

Danish Embassy in Kenya, 2015). Kenya has a high rate of discrimination, not only regarding gender 

but also towards minority groups, including different tribes. Further, there is a high unemployment 

rate as 800,000 Kenyans enter the labour market each year but only few formal jobs are available. 

The Vision 2030 aims to eradicate poverty by 2030. For this to be attainable, both reduction of 
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inequality and increased economic growth rates along with job creation are crucial. (Royal Danish 

Embassy in Kenya, 2015). 

4.1.3. Political Pillar 

The Vision 2030 is also embedded in Kenya’s new Constitution, which came into place in 2010, 

enacting a separation of the executive, legislative and judicial powers. Additionally, the country was 

separated into 47 county governments that have separate elections of governors and county 

assemblies. The intention behind transferring more power from a central to a local government was 

to bring decision-making closer to the citizens, focusing on responsibility, integrity, gender equality 

and access to information. Counties have the sovereignty to levy local taxes to aid the 

implementation of devolved functions across all productive sectors, transport, environment as well 

as social sectors. Already in 2013, county governments took on the devolved functions, encountering 

issues regarding administrative and implementation capacity. The devolution provides the potential 

for achieving more transparency in politics. However, there is the risk that the widespread corruption 

hampers this potential and further interferes with Kenya’s development. (Royal Danish Embassy in 

Kenya, 2015; National Council for Law Reporting, 2010). Kenya ranked 143 (out of 180) in the 

corruption perception Index 2017 (Transparency International, 2018). 

 

4.2. The Manufacturing Sector 

As outlined in the Kenya Vision 2030, Kenya wants to become a newly industrialised country, and 

as part of the vision the share of value-adding activities’ contribution to the GDP should be increased. 

The manufacturing sector contributed 9.2% to the GDP in 2016 and the aim is to attribute 15% to 

the GDP by 2022 (KAM, 2018a). As outlined by KAM (2018a), manufacturing can create a 

considerable increase in the number of people earning substantial wages because of strong 

backward and forward linkages with other sectors in the economy. In 2016, the Kenyan 

manufacturing sector grew by 3.5%, which is much less than the aspired economic growth rates of 

10% in the Kenya Vision 2030 (Kenya National Bureau of Statistics, 2017). The weak performance 

of the manufacturing sector can be attributed to factors such as competition through cheap 

manufactured imports, as well as other challenges such as lack of financing to invest in newer 

technologies and inadequate infrastructure. Further, there are high costs of doing business, among 

other reasons due to a lack of harmonisation of levies and taxes by the government and the counties. 

(KAM, 2018a).  
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The Kenyan manufacturing sector is dominated by the food processing sector with 43% of the share, 

but also covers a range of other sectors such as the Beverage and Tobacco industry with a 9% share 

and the Textile and Apparel with a 8% share in the Kenyan manufacturing landscape. (KAM, 2018a). 

In the formal manufacturing sector, around 5% of the manufacturing companies are of medium or 

large size, but contribute more than 60% to the sector’s GDP. Hence, the majority of the 

manufacturing takes place in micro and small enterprises (Kenya Institute for Public Policy Research 

and Analysis, 2017). The informal sector consists of semi-organised, unregulated, small scale 

activities that use low level technologies and employ few people (Earthview Geoconsultants Limited 

& KCIC, 2015). 

 

In order to support the growth of the manufacturing sector, Kenya’s Industrial Transformation 

Programme (KITP) was developed. The programme addresses challenges impeding the 

development and growth of the manufacturing industries such as infrastructure and land availability, 

skills and capabilities, quality of inputs, cost of operations, access to markets and investor-friendly 

policies (Ministry of Industrialization and Enterprise Development, 2017). To highlight some of these 

challenges, access to finance presents a key issue for manufacturing industries, where especially 

SMEs are negatively affected by the interest rate cap introduced in 2016, since banks have switched 

to lend to corporate clients whenever possible, making it more difficult to obtain credits by small- and 

medium-sized enterprises (KAM, 2018a). Hence, without access to finance companies cannot invest 

in new technology or grow their business as easily. Further, infrastructural issues such as the stable 

supply of electricity, the quality of roads, as well as unharmonised levies by counties and the 

government impacts companies in the Industrial Area.   

 

KAM represents the interests of the manufacturing value-adding industries in Kenya and further 

supports the development of the manufacturing sector (KAM, 2018b). KAM has created seven 

regional chapters in Kenya of which one is the industrial chapter covering the Industrial Area in 

Nairobi. The industrial chapter serves to drive a local agenda for issues and create strategies and 

action plans to lobby the industries interests towards the government. Further, the industrial chapter 

organises trainings, knowledge sharing and capacity building where needed and is responsible for 

member care (KAM, 2018c). The industrial chapter operates with an elected committee lead by a 

chairman, who is Mr. Manoj Shah. There is also a chapter officer, who provides technical support to 

the chapter committee by coordinating chapter activities such as meetings, member visits and 

advocating for new members. (KAM, 2018c). Even though it is not excluded that the KAM main office 

executes supportive functions for the industrial chapter and that actors in the LL area might be 

supported by sector experts, we do not distinguish between the overall KAM organisation and the 
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industrial chapter for the subsequent chapters of this thesis. Thus, we simply refer to the industrial 

chapter as KAM.   

 

The focus of the development of the manufacturing sector also raises concerns regarding the known 

challenges of industrial activities such as resource-efficient and clean production, environmental 

assessments, compliance and enforcement and waste management (Royal Danish Embassy in 

Kenya, 2015). Hence, in the next section we will outline relevant regulations for IS, the role industrial 

symbiosis could play for sustainable development of the manufacturing sector in Kenya as well as 

current IS practices in Kenya. 

 

4.3. Industrial Symbiosis in Kenya 

In this subsection, some of the main regulations and initiatives relevant for IS in Kenya will be 

presented. 

 

Kenya has a well-advanced normative framework with regard to the environment which, at least in 

principle, supports sustainable and greener growth (Royal Danish Embassy in Kenya, 2015). In 1999 

the Environmental Management and Co-ordination Act (EMCA) was enacted, which builds the 

framework around environmental management and conservation in Kenya. Based on the EMCA 

there are more detailed regulations such as the regulation on environmental audits, on waste 

management, as well as licensing for the transportation of waste and its disposal (NEMA, 2018a). 

Further, with the enactment of EMCA the NEMA was established. NEMA is tasked with the general 

supervision and coordination over all matters concerning the environment and its conservation, such 

as environmental audits and licensing for waste transport. (NEMA, 2018b). On August 28th, 2017, 

NEMA enforced the plastic ban that has been gazetted by the Cabinet Secretary for Environment 

and Natural Resources in February the same year. The ban prohibits both the manufacturing and 

use of plastic carrier bags (NEMA, 2017). The industries are responsible for waste management in 

the Industrial Area and have to collect and dispose the waste according to the laws and at designated 

dumpsites (Earthview Geoconsultants Limited & KCIC, 2015). 

 

Art. 41 of Kenya’s Constitution from 2010 guarantees each citizen the right to live in a clean and 

healthy environment (National Council for Law Reporting, 2010).  Along with the new constitution 

also came the devolution of functions to counties, such as responsibilities regarding the environment. 

However, the implementation of existing laws and regulations concerning the environment is difficult 
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due to factors such as lack of resources and the challenges of harmonisation between devolved 

functions to the county and NEMA (Royal Danish Embassy in Kenya, 2015).  

 

With regard to Kenya Vision 2030 the Ministry of Environment and Natural Resources in 

collaboration with development partners has developed the Green Economy Strategy and 

Implementation Plan 2016-2030 to guide sustainable economic growth (Government of Kenya, 

2016). The GESIP focuses on five thematic areas with specific objectives to overcome the most 

essential socio-economic constraints towards fulfilling Kenya Vision 2030, which are sustainable 

infrastructure, building resilience, sustainable natural resource management, resource efficiency, as 

well as social inclusion and sustainable livelihood. The thematic area on resource efficiency covers 

objectives such as “to manage waste as a resource” (Government of Kenya, 2016, p. 26), which is 

aligned with the thought of circular economy and industrial symbiosis. Addressing the policy and 

technical capacity challenges in waste management and the reduction of adverse environmental 

impacts of production and consumption are priorities that are also underpinned by Kenya’s National 

Solid Waste Management Strategy of 2014, which has a guiding principle of “zero waste” 

(Government of Kenya, 2016).  

 

The manufacturing sector is confronted with problems such as waste management, gaseous 

emissions, obsolete technologies, lack of regulation for toxic and hazardous chemicals, air and noise 

pollution, improper technology in energy production, land issues due to poor planning and 

fragmented licensing procedures (Earthview Geoconsultants Limited & KCIC, 2015). As for Nairobi, 

industrial solid waste constitutes around 23% of the total solid wastes generated (Earthview 

Geoconsultants Limited & KCIC, 2015). Industrial symbiosis is seen as a tool to advance resource 

efficiency and tackle some of these environmental problems. The relevance of IS is also shown by 

a pilot project through a public private partnership on circular industrial production in the industrial 

area in Ruaraka, Kenya (Royal Danish Embassy in Kenya, 2017). Further, in 2015 the Royal Danish 

Embassy in Kenya commissioned a baseline study for opportunities for waste exchanges between 

industries in Kenya covering three areas in Kenya. Their study found kernels of industrial symbiosis 

and took into account both recycling and reusing industrial waste. Further, one of our interviewees 

(which will be introduced at the end of this chapter), Robert, said “So industrial symbiosis, I can say 

in Kenya, in general, is not been very elaborate or official kind of arrangement, but it’s there in 

existence, whether informally or people have been having arrangements where they are using by-

products from other industries and doing either recycling or making other products.” Our thesis aims 

to advance the knowledge of industrial symbiosis in Kenya and investigate the role institutional 
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capacity plays in actors’ engagement in IS on the basis of a case study on the Lunga Lunga area in 

Nairobi. Therefore, the LL area will be presented next. 

 

4.4. The Lunga Lunga Area 

The Lunga Lunga area is part of the Industrial Area in Nairobi, Kenya. Below, Figure 4 shows the 

Lunga Lunga area including the companies that participated in our research (excluding the 

anonymised ones). The Lunga Lunga area is comprised by Likoni Road in the West, Joogo Road in 

the North, Outer Ring Road in the East and Enterprise Road as well as an informal settlement 

belonging to the greater Mukuru slum in the South. The area is named after a 4km long street called 

Lunga Lunga Road, which is the main street of that particular agglomeration of industries. The area 

mostly encloses industries in value-adding sectors, as well as companies in the service sector such 

as transportation or a hospital. Further, KAM’s industrial chapter officer is also located in the Lunga 

Lunga area. 

 

Figure 4. Overview of Lunga Lunga area. Source: Own creation based on Google Maps. 

 

For this thesis, we have defined the regional industrial system as limited by the borders of the Lunga 

Lunga area. Further, only manufacturing companies as well as organisations such as KAM were 

recognised as actors in the LL area due to the limited scope of the thesis. Thus, companies in the 

service sector, citizens, educational organisations, local governments and the informal sector are 

out of scope. 
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4.5. Research Participants 

In the following Table 2 the research participants will be introduced including the sector as well as 

the company profile. The content of the table is based on information found online as well as from 

our interviews. 

 

 Company Name Sector* Company Profile 

1 Nestlé Kenya Ltd. Mr. Francis Ayaga (Safety, 

Health & Environmental 

Manager) 

 

Mr. Titus Kieni (Corporate 

Regulatory & Scientific 

Affairs Manager) 

Food & 

Beverages 

Nestlé Kenya Ltd. is a subsidiary of Nestlé 

Equatorial African Region (EAR) Ltd. Nestlé Kenya 

produces infant cereals, beverages and culinary 

products both for the local market and for export. 

There are around 170 people working in the factory 

and office in Kenya. Nestlé has a "Going for zero" 

waste policy until 2020. 

2 Metro Plastics 

Kenya Ltd. 

Mr. Jignesh Shah 

(Production Manager & 

Plastics Engineer) 

Plastics & 

Rubber 

Metro Plastics belongs to the Metro Group of 

companies and produces quality PVC pipes, fittings 

and accessories. Metro Plastics produces both for 

the local market and for export into the East African 

Market. 

3 Boiler Consortium 

Africa Ltd. (BCA) 

Mr. Brian Lubanga 

(Projects Engineer) 

Metal & 

Allied 

Boiler Consortium Africa Ltd. designs and 

manufactures boilers and incinerators for the 

Kenyan and East African Market. BCA produce 

boilers for all types of special waste products such 

as clinical, surgical, paper, polythene and wood. 

Further, the company offers services such as 

project management, burner servicing and repairs. 

4 Insteel Ltd. Mr. Duncan Muhani 

(Safety, Health and 

Environment Manager) 

Metal & 

Allied 

Insteel Ltd. manufactures steel pipes and steel 

sections. The company belongs to the Safal Group, 

which is the largest fabricator of metal roofing 

products in East and Central Africa. One of Insteel's 

sister companies in Kenya is Mabati Rolling Mills 

(MRM). Insteel has around 300 employees. 

5 Osho Chemical 

Industries Ltd. 

(Osho Chemicals) 

Mr. Subhash Lakhani 

(Production Manager) 

 

Mr. Ankit Tuteja (Assistant 

Production Manager) 

Chemical & 

Allied 

Osho Chemicals manufactures and markets crop 

protection products, animal health products, public 

health products, industrial chemicals, and other 

allied products. Osho Chemicals was founded in 

1992 by Manoj Shah. Osho Chemicals has won the 

"Best Most Improved Award" in the 14th Annual 

Energy Management Awards. 

6 Paper House of 

Kenya Ltd. (PHKL) 

Mr. Benson Macharia 

(Production Manager) 

Paper & 

Board 

The Paper House of Kenya Ltd. markets paper and 

paper board products and manufactures self-

adhesive labels in Kenya. PHKL was established in 

1967 and imports its paper from Europe. 

7 Textile Company 1 

(TC1) 

Mr. Dev** (Director of 

Operations) 

Textile & 

Apparel 

TC 1 produces different kind of clothing. 
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8 Plastics Company 

1 (PC1) 

Mr. Chris** (Production 

Manager) 

Plastics & 

Rubber 

PC 1 is a plastics manufacturer. 

9 Pembe Flour Mills 

Ltd. 

Mr. Kennedy Kisia (Chief 

Miller) 

Food & 

Beverages 

Pembe Flour Mills Ltd. produces maize and wheat 

flour. Pembe Flour Mills has a separate business 

unit, Pembe Feeds, that produces animal feed. 

Pembe Flour Mills has 600 employees. They 

mostly source wheat from Nakuru, Kenya, but as 

the supply is insufficient they source from countries 

all over the world. 

10 Brush 

Manufacturers 

Ltd. 

Mr. Kewal Malde (Director) 

 

Ms. Joyce (Assistant) 

Plastics & 

Rubber 

Brush Manufacturers Ltd. is the second largest 

broom and brush manufacturer in Africa. The 

majority of input material for their products are from 

recyclable wastes or by-products. Brush 

Manufacturers have around 500 employees. 

11 Paper Converters 

(K) Ltd. 

Mr. Timothy Wachira 

(Business Development) 

Paper & 

Board 

Paper Converters Ltd. manufacture paper products 

such as envelopes and stationery, and offer 

printing solutions such as self-adhesive labels. 

Paper Converters produce for the Kenyan as well 

as East African Market. They source brown paper 

locally and import other material such as white 

paper. The company has around 200 employees. 

* based on KAM division, ** name changed to protect identity 

Table 2. Overview of company employees that participated in the research.  Source: Own creation. 

 

In the following Table 3 the experts that participated in our research will be introduced along with the 

organisation they are working for.  

 

 Name Organisation 

1 Mr. Jackson Wambua (Policy & Research Officer) Kenya Association of Manufacturers (KAM) 

2 Mr. Hamilton Omollo (Knowledge & Project Manager) Sustainable Inclusive Business Kenya (SIB Kenya) 

3 Mr. Joel Mwondu (Lecturer & Leather Consultant) University of Nairobi 

4 Mr. Jacob Find Ferdinand (Green Growth Counsellor) Royal Danish Embassy in Kenya 

5 Mr. Manoj Shah (Chapter Officer & Founder and 

Chairman) 

KAM industrial chapter and Osho Chemical Industries 

Ltd 

6 Mr. Robert Orina (Chief Enforcement Officer) National Environment Management Authority (NEMA) 

Table 3. Overview of experts that participated in the research. Source: Own creation. 
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5. Analysis 
This chapter combines the findings from our data collection with the analysis of these findings, 

incorporating theory and data in order to answer the research question of the thesis. The findings 

and analysis will be presented in the same order as the sub-questions, which are: 

1. What symbiotic exchanges are companies in the Lunga Lunga area currently engaged in and 

do these qualify as industrial symbiosis? 

2. How are formal and informal institutions linked to actors’ motivations and opportunity set? 

3. How is the institutional capacity being built in the Lunga Lunga area?  

4. How is the institutional capacity linked to actors’ motivations and opportunity set? 

However, occasionally it will be necessary to insert a section that provides all the details needed to 

answer the rest of the sub-questions. 

  

Thus, we start by explaining the existing symbiotic exchanges of the interviewed companies. 

Thereafter, it is necessary to present the findings on the motivations and opportunity set of the 

companies, as this is fundamental for answering the second and the fourth sub-questions. Next, the 

second sub-question is looked at, namely how formal and informal institutions affect the motivations 

and opportunity set. Following, the third sub-question is answered by looking at how the institutional 

capacity is being built in the LL area. Hereafter, the institutional capacity is linked to the actors’ 

motivations and opportunity set, hence answering the fourth sub-question. Next, the interactions for 

symbiotic exchanges in the LL area are presented, followed by the answer to the thesis’ research 

question. Last, a short section briefly discusses other interesting findings. 

 

As mentioned before we see IS as a process and therefore chose a framework that can accordingly 

assess the different aspects relevant for IS. However, as we did a cross-sectional study and have 

exploratory and explanatory dimensions to our research, in order to understand the dynamics that 

influence the process of IS in the LL area we had to explore first what is happening on the institutional 

level (formal and informal institutions), the regional industrial system level (institutional capacity), 

and project level (motivations and opportunity set, decisions and interactions for IS). This is 

presented as the current state, hence these elements are static. Then, we were able to link the 

different levels to explain why symbiotic exchanges in LL area are as they are.  
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5.1. Symbiotic Exchanges 

This subchapter aims to answer the first sub-question, namely “What symbiotic exchanges are 

companies in the Lunga Lunga area currently engaged in and do these qualify as industrial 

symbiosis?”. As mentioned previously, symbiotic exchanges can be divided into by-product 

synergies and utility synergies (Spekkink, 2015). We start by introducing our findings on existing by-

product synergies in the Lunga Lunga area, followed by findings on utility synergies. These findings 

are then reflected on and analysed whether they qualify as industrial symbiosis by connecting to the 

relevant theories from the literature review. 

5.1.1. By-product Synergies 

During the coding process, all activities related to by-product synergies of the interviewed companies 

were coded as “Wastes/by-product exchange (output)”, which included all existing sales or 

exchanges of wastes or by-products mentioned by the interviewees, as well as the name of the 

partners and the way it is organised. Further, the purchase of by-products, wastes or recycled 

materials from other companies was coded in a similar manner under the name “Wastes/by-product 

exchange (input)”. All by-product synergies mentioned by the interviewees are summarised and 

presented in the Table 4 below.  

 

Company By-product/Wastes Receiver Location 

The Paper House of 

Kenya 

Paper waste Transafrica Paper Mills (prev. Madhupaper) Industrial Area 

Boiler Consortium 

Africa 

Scrap Metal Middlemen/ dealers/ broker Industrial Area 

Plastics Company 1 Plastic NEMA recyclers Anywhere 

Insteel Rejects (metal) Middlemen/ dealers/ broker N/A 

Insteel Scrap Waste Middlemen/ dealers/ broker N/A 

Insteel Zinc dust Informal sector Near town 

Insteel Acid containers Informal sector N/A 

Insteel Coil edges Middlemen/ dealers/ broker N/A 

Nestlé Tin boxes Small vendors/ individuals Anywhere 

Nestlé By-products (animal feed) Farmers Anywhere 

Nestlé Boxes Small vendors/ individuals Anywhere 

Nestlé Pellets Small vendors/ individuals Anywhere 
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Nestlé Big bags Small vendors/ individuals Anywhere 

Pembe Flour Mills Endosperm, bran and 

pollard (animal feed) 

Pembe Feeds Industrial Area 

Pembe Flour Mills Endosperm, bran and 

pollard (animal feed) 

Farmers N/A 

Pembe Flour Mills Paper waste Middlemen/ dealers/ broker Nairobi area 

Textile Company 1 Textile off-cuts Recycler making pillows/ blankets Nairobi area 

Textile Company 1 Polythene Polythene recyclers Industrial Area 

Textile Company 1 Paper waste Kamongo Industrial Area 

Osho Chemicals Paper waste Kamongo Industrial Area 

Osho Chemicals Bottles and Jerry cans Styroplast Industrial Area 

Osho Chemicals Plastic (Ld, Lld and Hd) Plastoworks Industrial Area 

Osho Chemicals* Plastic (Hd) R H Devani N/A 

Osho Chemicals Plastic strappings Rushabh Industrial Area 

Paper Converters Paper waste Transafrica Paper Mills (prev. Madhupaper) Industrial Area 

Paper Converters Paper waste Kamongo Industrial Area 

Paper Converters Printing plates (metal) Informal sector Industrial Area 

Processing company Mild steel Boiler Consortium Africa N/A 

MRM* Second quality iron sheets Insteel Nairobi area 

Informal sector/ Small-

scale businesses 

Scrap plastics Metro Plastics Nairobi area 

Rainbow Plastics Scrap plastics Metro Plastics N/A 

Oil manufacturers Sunflower cake Pembe Feeds Anywhere 

Cotton industry Cotton cake Pembe Feeds Anywhere 

PIL Polythene bags Brush Manufacturers Industrial Area 

Informal sector PET bottles Brush Manufacturers Anywhere 

N/A* Recycled non-woven 

material 

Textile Company 1 Anywhere 

N/A* Polythene sheeting Osho Chemicals N/A 

Transafrica Paper Mills 

(prev. Madhupaper) 

Brown paper Paper Converters Industrial Area 
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Kamongo* Strawboard Paper Converters Industrial Area 

*Discontinued by-product synergies 

Table 4. By-product synergies of interviewed companies. Source: Own creation. 

 

The Table 4 presents the company selling or exchanging the by-product or wastes, the type of output 

material exchanged, the receiving partner and the location of the partner. Where the interviewed 

company was buying input materials, they are depicted as the “Receiver” and their partner is in the 

“Company” column. Both of these actions are presented in the same table, as these synergies are 

considered important regardless of whether they relate to inputs or outputs of the interviewed 

companies. Some of the by-product synergies in the table, marked by a star, are no longer 

happening, yet they were included to provide an overview of the possibilities. The reasons for the 

discontinuation included the company no longer needing such inputs, switch to alternative inputs to 

avoid accidentally breaking regulations, as well as simply the fact that they had another preferred 

partner the company decided to sell their by-products or wastes to.  

  

All companies interviewed are present in the above-mentioned table, as they all had some by-

product exchanges. However, this might not be all of the by-product synergies the companies 

engage in, as several interviewees continued to remember synergies throughout the interview. For 

example, Benson mentioned “I remember I said we don’t sell. But we sell that waste from paper to 

somebody”, referring to the synergies they have with a factory making tissue paper out of their paper 

waste (see Figure 5). Moreover, some companies did not seem to be very organised with regard to 

their waste management and mentioned that they would sell, exchange or dispose of wastes or by-

products when they believed it looked like there was enough quantity, instead of having specific 

processes. It can also be noticed from the table that there are different degrees of detail. For 

example, while some companies talk about “paper waste”, other explain in further detail that they 

are only referring to “brown paper”. Further, it was not possible to find out the names and locations 

of all partners, especially if they were working in the informal sector. 
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Figure 5. Collection of paper waste by Paper House of Kenya. Source: Own. 

One interesting point is that all companies are mostly or solely engaged in selling or buying by-

products and we only came across one instance where they exchanged the by-products for other 

goods. Dev explained “sometimes we exchange because we need some of the packing boards and 

all that, so we exchange the waste with new products”. Thus, companies do not often exchange their 

by-products for other goods or they did not consider this to be relevant for the conversation. The 

instances where by-products were simply given for free were not included in these codings, as it is 

not part of symbiosis. Another interesting point is that most companies exchange the same type of 

materials: metals, plastic, paper, textile and by-products of food processing activities. 

  

As it can be seen in the table, both synergies within the Industrial Area that Lunga Lunga is situated 

in, as well as outside this area were coded, since the importance of proximity in IS has been 

challenged by some scholars and practitioners (Lombardi & Laybourn, 2012). Further, both 

exchanges with companies within the same organisation, primarily recycling-oriented businesses 

and the informal sector were coded, as excluding these from the definition of IS was also occasionally 

criticised. This is in line with the chosen abductive approach, which allows for interesting insights to 

emerge outside of the specified framework, which can support a more in-depth analysis. The 

reasoning for this choice and implications will be explained after introducing the utility synergies. 

5.1.2. Utility Synergies 

Utility synergies include all interactions where firms share “utility infrastructures for the production of 

energy carriers, process water and for the joint treatment of wastes and emissions” (Spekkink, 2015, 

p.144). Therefore, all the relevant instances were coded as “Utility/infrastructure sharing & joint 

provision of resources”. Although some activities were first coded as utility synergies, they were later 

re-coded to “Other historical and current interactions”, as they did not have an environmental benefit, 
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such as the sharing of a common patrol car during times of political instability. There were only two 

instances of utility sharing, which are presented in Table 5 below. 

 

Utility shared Company Details 

Central collection of waste Boiler Consortium Africa Companies on the same street. Central point for the 

collection of waste by the waste collectors. 

Electricity transformer Textile Company 1 Six companies sharing it. Everyone shared the costs 

as it put their businesses in danger. 

Table 5. Utility synergies of interviewed companies. Source: Own creation. 

 

The first instance is a central collection place for office waste such as paper and stationary for all the 

companies on the same street. “The collection place for paper is a central place, all of these 

companies in this street take it there”, said Brian, explaining further that this utility synergy was 

already happening when he started working there and probably even before the company moved to 

the area. 

  

The second example of an utility synergy was presented by Dev, where six neighbouring companies 

share an electricity transformer. The interviewee explained that all companies shared the expenses 

to solve the electricity issue together, commenting further that “that was fast track because 

everybody was stressing the problem. We almost had to shut down”. 

5.1.3. Kernels of Industrial Symbiosis 

Chertow’s 3-2 heuristic limits what should be considered industrial symbiosis. Namely, it can be 

called IS only when three independent companies engage in at least two exchanges and none of 

the companies are engaged purely in a recycling-oriented business, otherwise it is only an IS kernel 

(Chertow, 2007). In order to illustrate the by-product and utility synergies, Figure 6 includes the 

symbiotic exchanges of the companies. 
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Figure 6. Symbiotic exchanges of interviewed companies. Source: Own creation.  

 

Although not in Chertow’s official definitions, Figure 6 also includes recycling-oriented businesses, 

companies within the same organisation and informal sector players, which will be commented on in 

subsequent sections. The figure shows that there is only one instance that could could be considered 

IS when following Chertow’s definition. Paper House sells their paper waste to Transafrica Paper 

Mills (TAPM, previously called Madhupaper), which makes different products (tissues, toilet paper, 

brown paper, etc.) and sells brown paper to Paper Converters. These in return also sell their paper 

waste to Transafrica Paper Mills. However, our definition of IS also requires proactivity to enhance 

environmental benefits (Boons et al., 2017), which is not the case in the LL area, as will be explained 

in later subchapters. All other symbiotic exchanges connect two companies to either a recycling-

oriented business, a company within the same organisation or the informal sector, thus not achieving 

the 3-2 heuristic. 

  

Certainly, it is possible that there are other exchanges that were forgotten, omitted or unknown to 

the interviewees. However, it can be stated with relative certainty that there are rather kernels of IS 

in the Lunga Lunga area according to the chosen definition. Further, in line with Chertow’s (2007) 

prediction, all these successful symbiotic exchanges are self-organised and no conscious effort to 

engage in IS was mentioned during the interviews. 
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5.1.4. Proximity 

As mentioned in the literature review, some authors claim that proximity is crucial for IS (Chertow, 

2000; Albino, Fraccascia & Giannoccaro, 2016), while others believe that it is not necessary 

(Lombardi & Laybourn, 2012). As we chose an abductive approach, we followed Chertow’s limitation, 

but allowed for information outside of that definition to surface as well. 

  

As it can be seen in Table 5 regarding utility synergies, the two instances found during the data 

collection both indicate that proximity is important, as they only engage the nearby neighbours in the 

utility synergies. Dev indicated that they collaborate with people “mostly on the same road. Because 

this road I know all of them. That road I don't know anybody”, implying that even the defined Lunga 

Lunga area for this thesis might be too broad. 

  

However, looking at Table 4 regarding by-product synergies, it can be seen that many of the by-

product exchanges do not necessarily happen with companies or individuals close to the Lunga 

Lunga area. When Duncan was asked whether proximity was important for finding a partner to sell 

to he answered that they want to “get anybody willing regardless of the distance”. However, he then 

added that transportation costs might decrease their income from selling their by-products and 

concluded that “the nearer, the better”. Thus, he indicated that proximity can be an advantage, but 

that if the only buyers are far away they will still engage in by-product exchanges as long as it it is 

profitable. At the same time, Francis argues that “Nestlé is dealing with everyone who is meeting the 

requirements. As for us, we do not define where you are coming from. We only need to check that 

are you compliant with the Nestlé requirements and the government requirements”. Thus, it could 

be said that for some companies other aspects are more important than proximity. It is interesting to 

add that even for companies such as Osho Chemicals, who sell their by-products mostly to 

companies located in the Lunga Lunga area or close by within the Industrial Area, when asked if 

proximity was a consideration for choosing those partners Subhash answered “No, wasn’t a 

consideration, but it’s a question of what they can offer”. 

  

This can have implications for the definition used in this thesis by Chertow (2000), as proximity might 

not play such big of a role in the Lunga Lunga area. However, as seen from the two different types 

of symbiotic exchanges, proximity might be more important for utility synergies than for by-product 

synergies. Moreover, it is necessary to mention that proximity might have been an important factor 

in the decision without our interviewees being aware of this fact, for example if someone else was in 

charge of finding the partner. 
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5.1.5. Companies Within the Same Organisation and Recycling-Oriented Businesses 

This section will look into the types of companies that should be considered as part of industrial 

symbiosis in the context of the LL area. The next section will also touch upon this subject, however 

it will focus on the informal sector, and due to its different characteristics it will be looked at 

separately. According to Chertow (2000), neither different corporations within the same 

conglomerate nor primarily recycling-oriented businesses should be included when analysing IS. 

Each of these instances will be looked at in this section. 

  

During the interviews, we came across two instances of companies engaged in by-product synergies 

with companies within the same organisation. In the first case, Duncan says “we used to buy second 

quality iron sheets for construction purposes, not for production purposes. (...) There is a company 

called MRM, it's our brother/sister company, it's owned by the same person.” Thus, Duncan clearly 

explains that it is their sister company, but describes the exchange still as an arms-length transaction. 

However, this could also be argued to be outside of the scope of IS, as the materials are not used 

as production inputs. In the second case, Kennedy explains how Pembe Flour Mills sells the 

endosperm, bran and pollard that they mill to Pembe Feeds, which is a company within the same 

organisation that produces animal feed He does explain that they need to sell it instead of giving it 

for free due to accounting purposes, but ultimately the by-product exchange is the same as with the 

farmers that they sell the same by-products to. Therefore, these examples could potentially show 

support towards Van Berkel et al.’s (2009) argument that leaving out exchanges between companies 

within the same organisation is not beneficial and that Chertow’s (2000) definition should be 

expanded to include exchanges within the boundaries of the same organisation, as Lombardi and 

Laybourn (2012) also advocate. 

  

As can be seen in Table 4 and Figure 6, several recycling-oriented companies were mentioned when 

discussing by-product synergies with the interviewees, such as Kamongo Waste Paper and 

generically mentioned “polythene recyclers” and “NEMA recyclers”. Firstly, it needs to be pointed out 

that some interviewees called their partner a “recycler” when the partner’s inputs were mainly 

materials that needed to be recycled, even if the partner was actually making specific products and 

their aim was to sell these products regardless of the inputs’ origins. Where it could be discovered 

that these companies were not recycling-oriented businesses, but simply used some by-products as 

inputs, they were labelled as “normal” companies. For example, Timothy talks about a “paper 

recycling” company when referring to TAPM, yet when TAPM presents themselves on their website 

they refer to themselves as a company that “manufactures tissue paper, grades of exercise book 

covers and envelope papers”, mentioning the recycled inputs only briefly (TAPM, 2018). Similarly, 



 

61 
 

Brush Manufacturers recycles PET bottles and plastic bags to use as input materials, yet they are 

still not considered a recycling-oriented business, since their aim is to sell brushes and other 

products, and use recycled materials simply to cut costs and improve the environment, as Joyce 

explained. However, for some companies it was not possible to find out their names and business 

aims, and thus they could not be checked. Further, it is interesting that interviewees mentioned the 

recycling-oriented businesses together with the other companies they were selling their by-products 

or wastes to, thus indicating that for them it might not make a difference who their partner in the by-

product synergy is. If the recycling-oriented businesses would be included in the IS definition, it might 

be possible that instead of calling it a kernel of IS, there would actually be an IS network in place in 

the Lunga Lunga area, as many of these companies buy inputs from a multitude of different 

companies in Lunga Lunga and thus Chertow’s 3-2 heuristic would be fulfilled.  

5.1.6. The Informal Sector 

Figure 6 also illustrates the importance of the informal sector, as the interviewees described by-

product exchanges with middlemen and other actors in the informal sector relatively often. Here it 

must also be mentioned that sometimes when small vendors or individuals were talked about it was 

not always clear whether these were part of the formal or informal sector. Following Chertow’s (2000) 

definition, these informal actors should not be included in IS, and to remain focused we did not probe 

further into these relationships during the interviews. This is also why they will not be considered in 

the next sections of this chapter. However, it is clear that the informal sector has an important role 

in the Lunga Lunga area, both as buyers and sellers of by-products and wastes, and thus need to 

be discussed in relation to our findings. 

  

One of the interviewees mentioned that they could sell some by-products or wastes only to the 

informal sector, as it would not be used for its initial function, and thus no one in the formal sector 

was able to buy it. At the same time, Brian said “These dealers, you find that they do not only collect 

for one company, but when we came here they were already collecting for others”, implying that 

many (if not most) companies have symbiotic exchanges with the informal sector. Further, Jacob 

said that, from his experience, the materials for the by-product synergies “often don’t come directly 

from the companies, they don’t go from one company to the other. That’s not my feeling. It’s waste 

collectors who come and pick it up”. 

  

Thus, the informal sector seems to be doing the job of what has been described as a scavenger firm 

by some authors (Geng & Côté, 2002; Walls & Paquin, 2015). Jignesh explained how the small-

scale businesses that they buy inputs from do all the washing, crushing and preparation of these 
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materials to be sold, while Brian, when talking about the dealers buying their by-products, said that 

“they do the separation themselves”. Both of these examples fit with the definition of scavenger firms. 

The informal sector therefore seems to be enabling the exchange of more by-products and wastes, 

acting in lieu of scavenger firms, and there should thus be a discussion of whether they should be 

considered as actors in IS. This would also fit with Lombardi and Laybourn’s (2012) argument that 

not only industrial actors should be included in the definition of IS, although they were rather talking 

about government organisations and other non-industry partners.  

5.1.7. Sub-conclusion 

This section set out to answer one of the sub-questions of the thesis: “What symbiotic exchanges 

are companies in the Lunga Lunga area currently engaged in and do these qualify as industrial 

symbiosis?”. For this, both the by-product synergies and utility synergies of the interviewed 

companies were presented, concluding that there are kernels of IS in the Lunga Lunga area. Due to 

the chosen abductive approach, we remained open for other interesting data to emerge as well, for 

example regarding exchanges that were not falling within the strict definition of IS. Thus, it was 

argued that if a more open definition would be considered, by ignoring the proximity factor as well 

as including other actors such as companies within the same organisation, recycling-oriented 

business and the informal sector, then the 3-2 heuristic would be fulfilled. However, these answers 

were not probed into depth as they were not the focus of the thesis and will thus not be looked at in 

the rest of the analysis. Having presented these findings, it is now possible to look into the other sub-

questions. 

 

5.2. Motivations and Opportunity Set 

Both the second and fourth sub-questions look at how motivations and the companies’ opportunity 

set are affected by different factors. Therefore, before looking into the next sub-questions, it is 

necessary to present the findings on the motivations and opportunity set of the interviewed 

companies in the LL area in this subchapter. 

  

During the coding process, motivations and opportunity set were divided into three categories to 

analyse  them easier: 1) motivations, which were the reasons for the actors to engage in symbiotic 

exchanges, 2) challenges decreasing the opportunity set (“opportunity set - challenges”), which were 

all challenges for actors to engage in symbiotic exchanges, and 3) drivers for increasing the 

opportunity set (“opportunity set - drivers”), which included factors increasing the possibility to 

engage in symbiotic exchanges that are external to the company, thus not overlapping with 
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motivations. The factors mentioned by the interviewees are summarised in Table 6 below and then 

discussed in the same order. It should be noted that a company’s desire to decrease the amount of 

waste produced was not coded as a challenge, since that would undermine the principles of circular 

economy that industrial symbiosis is related to. For a table representing the subtler differences 

between the answers, please check Appendix 2, where the answers are less aggregated. 

 

Motivations Opportunity set - challenges Opportunity set - driver 

● Environmental 

concerns 

● Regulations (follow 

regulations, avoid 

further regulations) 

● Economic benefits 

(decrease costs, 

increase income, 

efficiency, avoid 

risks) 

● Company strategy 

(vision, values, 

rules) 

● Social concerns (job 

creation, avoid 

health issues) 

● Convenience 

(always like this) 

● Motivated top 

management 

● Lack of technology/ 

machinery 

● Not seeing value in some 

waste 

● Lack of knowledge (of own 

waste, potential buyers, 

sellers, alternative inputs, 

etc.) 

● Lack of financing and other 

resources (e.g. staff) 

● Lack of space 

● Quantities too low or 

irregular to sell (cannot find 

buyer or do not look for 

them) 

● Specific inputs needed 

● Regulations (both for input 

and output, government 

requirements) 

● People's lack of awareness 

about environment 

(unsensitised employees, 

etc) 

● Transportation costs and 

logistics (proximity 

potentially important, incl. 

take-back scheme) 

● Company standards and 

regulation 

● Need for common effort 

● Need for solution to be 

sustainable 

● Fear of free-riders or self-

interest 

● Lacking harmony of 

regulations (creates 

confusion, double-

licensing, etc.) 

● Requirements of local 

customers (and cost of 

communicating IS to 

them) 

● Lack of land (needs to be 

provided by government) 

● No long-term 

relationships with buyers 

(e.g. because they are 

from informal sector or 

just occasional 

transactions) 

● Command-and-control 

system not conducive (no 

assisting, just punishing) 

● No organisational 

readiness 

● Industries dependent on 

sustaining production (no 

new investment, 

inefficient machinery) 

● Instability of input (price, 

supply, quality) 

● Need to keep business 

secret, so no willingness 

to interact 

● Slow speed of decisions 

● Backlog vs low demand 

of buyers 

● Contaminated outputs 

● Materials that always 

seen as valuable 

● Proximity to e.g. 

Dandora makes 

materials available 

● Regulations 

● Technology embraced 

easily in Kenya 

● Cheap labour force 

● GESIP 

● Shortage of resources 

(e.g. paper) 

Table 6. Motivations, challenges and drivers for engaging in symbiotic exchanges. Source: Own creation. 

5.2.1. Motivations 

Most companies mentioned economic benefits, environmental concerns and regulations as 

motivations for engaging in IS. For example, Duncan talked about how they want to start a new by-

product exchange and said “That's a thing that has always been on our mind about segregating the 

plastics, even if you mean that you are selling at the lowest amount of value, but at least you are 
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making something out of it” (see Figure 7). Another interviewee answered that it is both about the 

economic and environmental benefits, but that no business thinks about the environment in the first 

place. Further, Jacob also agreed and added that “it’s economy, not just talking about prices, but 

talking about from a risk point of view. Many of these companies are experiencing electricity cut-offs, 

water supply, difference in water quality”. Turning towards the regulations, according to Jackson it is 

not only the existing regulations that motivate companies to engage in IS, but also the pressure to 

find solutions to avoid future strict regulations and bans. 

 

  

Figure 7. Example of plastics strapping at Insteel. Source: Own. 

 

Some interviewees, such as Francis, also talked about the shared values in the company as a 

motivation to engage in IS as well as other environmentally beneficial practices. Others explained 

that the symbiotic exchange was always there and it worked well, so they had no reason to look into 

it. Further, social concerns were also mentioned, such as the creation of jobs or the avoidance of 

health problems. Lastly, a motivated top management seems to be an important factor, as for 

example Subhash commented several times that “the initiative was from the chairman, of course” 

when talking about their new by-product synergies and other waste management practices. 

 

5.2.2. Opportunity Set - Challenges 

Table 6 above illustrates the fact that challenges that decrease the actors’ opportunity set for 

engaging in symbiotic exchanges are the most diverse and numerous. These range from lacking 

technology, space, finances or knowledge about opportunities to the fear of free-riders, lack of trust, 
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regulations, customer requirements and many more. Many of them were mentioned by different 

interviewees with slight differences and were aggregated in Table 6, such as “No (knowledge of) 

local recycling facilities to buy input from” and “No availability or knowledge about alternative inputs” 

both being included in the category “Lack of knowledge”. As the list is quite extensive and they are 

all important in relation to different factors, it is not possible to discuss them all in this section. 

Therefore, they will be explained and expanded on where they will be relevant in the next sections. 

5.2.3. Opportunity Set - Drivers 

This category includes all drivers enhancing the opportunity set that are external to the company, in 

order not to overlap with motivations. Most interviewees said that it was possible to engage in by-

product exchanges when the materials were seen as having value. For example, Chris talked about 

how “Nothing is wasted here, nothing is… the cardboard that’s wasted is bought, wooden pallets is 

bought, so everything is used and reused again”. Also, Jacob mentioned that proximity to landfills 

and cheap labour could enhance the amount of by-products or wastes that could be used as inputs. 

Further, international shortages of materials, such as paper, could also prompt companies to look 

for alternatives and thus increase their opportunity set. Lastly, the Kenya Vision 2030 as well as 

Kenyans’ ability to embrace technology quickly were also mentioned as drivers that could increase 

the opportunity set seen by companies to engage in IS. 

5.2.4. Connecting to Literature 

In the literature review (see chapter 2), both motivations and drivers, as well as challenges and 

limitations found in the literature were presented. The findings described above cover all of the 

factors described in the literature review, except for the exit of key players. This is most likely due to 

the fact that only kernels of IS have been identified in the LL area, and thus there were no key players 

of a whole system as such. 

  

Moreover, our findings encompassed more factors than found in the literature review, such as those 

related to people’s perception of the value of wastes or by-products, the local command-and-control 

system, and the slow speed of decisions. Some of these, such as the Kenya Vision 2030 or the lack 

of land, are related to the local context, and thus it becomes clear why they are not present in the 

literature. 

 

5.3. Formal and Informal Institutions 

This section focuses on answering the second sub-question: “How are formal and informal 

institutions linked to actors’ motivations and opportunity set?”. First, formal institutions are presented. 
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Thereafter, we describe and analyse how the formal institutions are linked to the motivations and 

opportunity set of companies described in the previous section and illustrated in Table 6. Then, 

informal institutions are presented, and thereafter discussed and looked at how they link to the 

motivations and opportunity set. Following, any disparities are compared to the framework. Finally, 

we present a sub-conclusion for the second sub-question of the thesis. 

  

During the coding process, the institutions identified in the interviews were coded either as “formal 

institutions” (laws, regulations, rules) or as “informal institutions” (norms, cultures, ethics, attitudes, 

beliefs, etc.), based on the definition of North (1990). A list of all formal and informal institutions can 

be found in each of the sections, where the answers are aggregated even if there are slight 

differences, in the same manner as it was done for motivations and opportunity set. For a less 

aggregated list, please see Appendix 3. Early on in the coding process we realised that there is a 

direct one-way relationship, where formal and informal institutions affect the companies’ motivations 

and opportunity set. Therefore, from the beginning of the next sections the link is already described 

as the institutions’ “effect” on motivations and opportunity set. 

5.3.1. Formal Institutions 

The formal institutions are presented in Table 7 below and include regulations, the bank interest cap, 

company standards, as well as the command-and-control system in Kenya and NEMA’s compliance 

assistance programme. 

 

Formal Institutions 

● Regulations (by NEMA, 

government and county; 

licences, audits, incentives, etc.) 

● Bank interest cap (14%) 

● Company standards (for buyers and 

suppliers, processes, ISO, etc.) 

● Command-and-control system 

(inspections, fines, etc.) 

● Compliance assistance 

programme by NEMA 

Table 7. Formal institutions in the Lunga Lunga area. Source: Own creation. 

 

Each of the formal institutions can be divided into more categories, which will be explained and 

expanded on where relevant. For example, regulations can include rules and regulations by the 

government, NEMA and the county, as well as regulations of other countries that indirectly affect the 

actors in the Lunga Lunga area, such as China’s ban on the import of plastic waste. Similarly, 

company standards can encompass standards on their relationships with buyers and suppliers, on 

their waste management or other processes, as well as international ones such as ISO standards 

that specific companies decide to follow. Having shortly presented this, it is now possible to look at 

how the formal institutions affect the motivations and opportunity set of companies. 
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5.3.2. Effect of Formal Institutions on Motivations and Opportunity Set 

The five aggregated formal institutions and how they are linked to the motivations and opportunity 

set of companies are looked at in this section in the same order as they are presented in Table 7. 

Regulations 

The set of regulations includes rules by different regulatory bodies on, for example, licensing for 

transportation and disposal of waste, regulations on environmental audits and compliance with waste 

management rules, regulations on companies’ responsibility for waste disposal and others. All 

regulations, of which the most relevant are described also in chapter “4. The case context”, enhance 

the motivation of some companies to engage in symbiotic exchanges, which aided them to remain 

compliant in order to stay in business. For example, Kennedy explained that their neighbours need 

to remain compliant, otherwise NEMA or another government body would “come after them”. Further, 

through the recommendations of the auditors performing the environmental audit required by NEMA, 

companies received ideas in relation to symbiotic exchanges, increasing their motivation to lower 

costs and increase their incomes through by-product exchanges. Also, regulations such as the ban 

on plastic bags encouraged companies to go beyond compliance and to engage in some by-product 

synergies to avoid future bans. This was exemplified when Subhash said “The private sector like us, 

we have prepared or we are trying, we’ve not ignored it, we are trying to abide by the law, I mean 

we are trying to go even further.” 

  

However, some of these regulations can also become challenges that decrease companies’ 

opportunity set. For example, regulations regarding the incineration of specific types of waste might 

decrease the possible opportunity set. Francis explained “the waste that is prescribed by law, that it 

is, where your disposal is by destruction, we will take it in this category for incineration”. Moreover, 

there has been criticism regarding the lack of harmonisation between different regulations, as well 

as about the clarification of rules, thus creating confusion and leading companies to choose the 

easiest mode of disposal (often the landfill or incineration) instead of engaging in industrial symbiosis 

or other more environmentally friendly alternatives. When asked about this, Hamilton said that “there 

is a need for more harmony to have cohesive working relationship for better and more effective waste 

management systems”. 

Bank Interest Cap 

The second formal institution in Table 7 is the interest rate cap on bank loans in Kenya, set at four 

percentage points above the approximately ten percent benchmark rate of the central bank 

(Financial Times, 2016). Joel explains that companies “may not be ready to invest, they are cash-

trapped, they might not have a lot of funds to invest to invest long-term”, later adding that “money is 
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hard to come by, even through bank loans or savings”. This can decrease the opportunity set of 

companies to engage in some symbiotic exchanges, for example in new utility symbioses, as it 

becomes harder to get funding. Thus, for many companies that are dependent on sustaining 

production and do not have high profits to reinvest, it will be complicated to find the monetary 

resources to engage in new activities. This is quite often the case, as Jacob mentions “there are a 

lot of industries that are hugely dependent on just sustaining production”. 

Company Standards 

Company standards can be quite varied, regarding disposal of waste, rules for the buyers or 

suppliers the company can work with, and external rules such as ISO standards that a company 

decides to follow. These can translate directly into a motivation to engage in symbiotic exchanges, 

as for example Francis answered that their motivation to engage in symbiotic exchanges was due to 

the Nestlé’s vision and standards of zero waste going to landfill. 

  

However, these standards can also diminish the opportunity set of the companies. The number of 

partners that do not (or seem not) to be fulfilling the requirements will be higher if the companies’ 

standards for the choice of partners are very strict. Further, although some companies might want 

to use another company’s by-product or waste as their input, these standards might not allow it. For 

example, Chris said that “there is ISO standards, there’s the food and safety hygiene, there’s 

ISO9001, if they allow use, we’ll use it. So that is the organisation to decide”, implying that they did 

not have a say in the provenience of their inputs. 

Command-and-control System and Compliance Assistance Programme 

The last two formal institutions in Table 7 are looked at in the same section, as they are related. The 

command-and-control System is explained by Robert as “we have a regulation, and we require those 

industries to comply with regulations”, often including many inspections, licences, fines and strict 

treatment of the companies. According to Robert, this system has not had the best results, and thus 

NEMA created the Compliance Assistance programme “where we work with industries to assist them 

to comply”. 

  

The command-and-control system has been increasing some companies’ motivations to engage in 

symbiotic exchanges by forcing them to comply with waste management regulations. However, 

Robert explained:   

 

Now the problem is that the industries, basically, their main purpose is production. And 

waste to them probably is another new thing altogether and as much as they want to 
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comply with the NEMA, they don’t have the science behind it. So if for example we say 

that waste has to go to the disposal site, (...) and if that’s the simplest thing the industries 

will do, they will just get a NEMA licensed person to take the waste. Without knowing is 

the waste segregated? Can I get anything from the waste before I leave it to go?  

 

Thus, by taking the easiest options, companies do not innovate and they see a diminished 

opportunity set due to this institution. Jacob also agreed that this system is overall not conducive to 

the implementation of IS or other environment-related solutions. 

  

To mitigate the problems of this system, the Compliance Assistance programme was created. This 

programme enlarges companies’ opportunity set, as it raises awareness of the opportunities of more 

environmentally friendly solutions, amongst these the implementation of IS. Companies’ motivations 

can be increased as they become aware of efficiency and economic benefits that can be achieved. 

However, there is still a lack of trust amongst different actors in the Industrial Area, as one of the 

interviewees explained “they don’t trust each other and they don’t trust the authorities”, which might 

be a challenge for the implementation of this programme, or IS as a whole. 

5.3.3. Informal Institutions 

According to North (1990), informal institutions include all existing norms, cultures, ethics, attitudes, 

and beliefs. As can be seen in Table 8 below, the informal institutions mentioned by the interviewees 

in the LL area are more varied than the formal institutions, mostly because it can be harder to 

aggregate them, as they highlight different aspects of people’s beliefs, attitudes and ethics. 
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Informal Institutions 

Environmental awareness 

● Environmental concerns 

(pollution is not good, try 

to minimise waste, 

polythene is headache, 

etc.) 

● No knowledge/interest in 

environment (waste not 

your responsibility, waste 

management not priority 

for discussion, belief that 

proper disposal/ selling/ 

recycling is too 

expensive/ time-

consuming (selfish 

interests) etc.) 

  

Value of waste 

● Belief that (only some) 

wastes have value (e.g. 

waste is a cost, if no one 

else wants it then i don't 

want either, etc.) 

  

Convenience 

● Attitude of not changing 

processes or things that 

work well 

● Attitude of letting others 

do the work and just 

benefitting 

● Attitude of giving up on 

collaboration if previous 

attempts have failed 

Relationships 

● Attitude: networking is crucial; being connected 

to the right people is important for taking action 

(e.g. for finding alternatives; word-of mouth; 

reputation and respect important) 

● Attitude of neighbours (or partners) helping 

each other (e.g. in case of fire) 

● Belief that social networks do not help 

● Attitude of not sharing information with others 

because it would put your business in danger 

(survival mode) 

● Attitude: someone else's business is not your 

business (e.g. everyone has different problems 

so no need to talk about it) 

● Attitude of only talking together when there are 

problems 

● Attitude: who should call the first shot (answers 

either 'others' or 'us' but without doing it) 

● Attitude of working together only if you benefit 

● Short term or no relationships with buyer/ 

supplier (e.g. with informal sector, occasionally 

calling, etc.) 

● Low trust (e.g. between companies and 

government; belief that KAM can be 

compromised by government; need to stay 

'close' to government; lower trust between 

ethnicity/ tribes etc.) 

● Middlemen's way of organising (e.g. dividing 

areas, not encouraging segregation to maintain 

importance, knowing everything, etc.) 

● Attitude of only knowing people very close by 

(e.g. same road, not parallel roads) 

● Belief that everyone needs to work together to 

achieve goals (both in and outside a company) 

Beliefs about regulations 

● Belief that only regulations 

can push for change 

● Belief that compliance is 

important to decrease 

opportunity for corruption 

● Belief that more 

cooperation between 

government (e.g. NEMA) 

and companies would be 

beneficial 

● Belief that regulations are 

not properly done or 

enforced (e.g. on waste 

management, licensing, 

etc.) 

● Corruption 

  

Other 

● KAM seen as 'big boys 

club' 

● Belief that SMEs have own 

way of working 

● Belief that attitude can be 

changed if product not 

available (e.g. banning 

plastic) 

● Shared values in an 

organisation (e.g. zero 

waste or better 

environment) 

● Attitude of consumers in 

relation to products (e.g. 

don't want recycled) 

● Short-term vision for 

returns 

Table 8. Informal institutions in the Lunga Lunga area. Source: Own creation. 

 

It is interesting to notice that there are also seemingly opposing informal institutions, for example 

some of the interviewees argued that networking is crucial while others argued that social networks 

did not matter at all. Similarly, interviewees had different opinions on the environmental awareness 

in the LL area. Other contrasts are highlighted where relevant. 

  

As the list of informal institutions is quite extended, they are explained and expanded on at the same 

time as they are analysed in connection to their link to the companies’ motivations and opportunity 

set. Where the informal institutions seem to be opposing, they are grouped under the same 
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subheading, in order to be able to compare and contrast them. Further, similar institutions that were 

still too different to aggregate are also placed under the same subheading where necessary. It is 

important to notice that some informal institutions are not directly related to the motivations and 

opportunities and thus are not discussed, such as the belief that the attitudes of consumers can be 

changed if they don’t have a product available. 

5.3.4. Effect of Informal Institutions on Motivations and Opportunity Set 

In order to see how informal institutions are linked to the motivations and opportunity set seen by the 

companies, this section is divided into five parts, because some institutions have the same effect or 

are related and thus it is convenient to present them together: “Environmental awareness”, “Value 

of waste”, “Convenience” “Relationships” and “Beliefs about regulations”. 

Environmental Awareness 

This part looks at the different informal institutions and opposing views regarding environmental 

awareness and how they affect the motivations and opportunity set of companies to engage in 

symbiotic exchanges. 

  

Some interviewees mentioned that there is a lack of awareness regarding environmental issues and 

that some actors simply do not care about the environment when disposing their wastes. Both of 

these beliefs and attitudes lead to a diminished opportunity set, as companies do not increase their 

knowledge on alternative modes of disposal, such as symbiotic exchanges. Further, if companies 

believe that no one else is attentive to the environment, they might have a decreased motivation to 

comply with regulations and also choose to simply dispose their waste in the environment. Another 

informal institution related to this is the belief of some actors that proper disposal or symbiotic 

exchanges are expensive. Hamilton mentioned that companies believe “it requires more money, and 

it requires employing additional staff which creates additional costs in their running operations”. This 

again shows a diminished opportunity set due to the lack of knowledge about for example practices 

regarding symbiotic exchanges or partners, but also a potential challenge in terms of financing, as 

previously elaborated in the section “5.3.2 Formal institutions’ effect on motivations and opportunity 

set”. 

  

However, some other interviewees mentioned that they are aware of how environmental pollution is 

not good and thus look for alternatives. For example, Benson explained how they looked for a 

solution to stop incinerating, as “the fumes that are coming from the waste goes into the environment 

and that’s not good”. This increased awareness can encourage companies to have higher 
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motivations to engage in symbiotic exchanges, both due to environmental reasons, but also due to 

social concerns, such as avoiding health problems. 

Value of Waste 

This part relates to how the value of waste was perceived by the interviewees, as different opinions 

were expressed during the interviews. 

  

For example, Kewal argued that “waste is a magnet” in Kenya, referring to its potential value, and 

several of the interviewees agreed. On the one hand, this can be seen as a driver to enlarge the 

opportunity set, as companies are aware of the economic benefits of exchanging waste instead of 

disposing it, such as the example recounted by Duncan shows, where they sell wastes from the 

production of steel pipes and fittings (see Figure 8). On the other hand, not all wastes are seen as 

valuable, regardless of whether this is actually the case or not. For example, Duncan explained that 

they cannot engage in more by-product exchanges because “the problem with the other kinds of 

waste is they have no value”. Also, Benson mentioned that if “the market feels it’s not of good use 

to them, we also don’t have use for it”. Thus, the lack of knowledge might lead to decreased 

motivations to look for alternative solutions and will probably decrease the opportunity set. 

 

 

Figure 8. Scrap waste from Insteel’s steel pipes and fittings production. Source: Own. 

 

Convenience 

This short part is about the attitude of maintaining the same processes if they work well. This can be 

a motivation for companies to continue maintaining symbiotic exchanges with their partners. For 
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example, Joyce explained that they maintain their processes, including buying by-products from 

neighbouring companies, because it works well. However, having this behaviour regarding all 

processes, such as waste disposal, can lead to a diminished opportunity set, as further alternatives 

are not considered and no new knowledge is gathered. 

  

At the same time, another attitude related to convenience was mentioned by Kewal. He said that 

some companies prefer to let others do the effort and just benefit from the results. Thus, this 

potentially decreases the motivation of companies trying to engage in symbiotic exchanges, as they 

might feel that they are the only ones making an effort.  

Relationships 

Several of the informal institutions apparent during the interviews were related to people’s attitudes 

and behaviours towards other actors, showing different opinions and views on it. Some points are 

only briefly discussed, as they will be discussed in detail in the subchapter “5.4. Institutional 

Capacity”. 

  

Some interviewees stressed the importance of networking and how being connected to the right 

people can help you find solutions. Further, some also stressed the importance of helping each other 

when in need. This shows the potential of an increased opportunity set, as there can be increased 

awareness of alternatives, as long as the company or individual is connected.  

 

However, other interviewees pointed towards some actors’ attitude of not talking to each other 

because they believed it would put their business in danger, or because they believed that someone 

else’s business was not their problem. This can lower the opportunity set through the “fear of free-

riders or self-interest”. Further, the opportunity set can be decreased in the same way by attitudes 

of talking only when there are urgent problems or people arguing that someone else should “call the 

first shot”. Moreover, Brian explained that it is easy for companies to work together if they see the 

common benefit, which increases the motivations of “economic benefits” in terms of higher profits, 

as well as risk management. Yet, this can also mean that companies will not engage as long as they 

do not see the the benefit, maybe due to lack of knowledge or skills, which will then be a challenge 

for seeing an increased opportunity set. 

Beliefs About Regulations 

Several interviewees mentioned the belief that only regulations (or threats about new regulations) 

can push for change. For example, when talking about the power of regulations, Subhash said 

“NEMA rules actually push it, otherwise we were sleeping, you can say that”, while Dev mentioned 
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that companies mostly started looking for alternatives to their waste management after the plastic 

ban started being enforced, “because nobody cared, the ban was there long time but the 

implementation was not there. The government put the foot down, so it happened”. This can increase 

companies’ motivations to look into symbiotic exchanges in order to comply with regulations, as well 

as to avoid future bans. However, some companies might also delay taking action until regulations 

are enforced or choose the “easy” way of paying a waste collector instead of considering symbiotic 

exchanges. 

  

Nevertheless, other interviewees expressed cynicism towards the possibility of regulations pushing 

forward, mostly due to the prevalent corruption and the fact that regulations are not well done or 

enforced. For example, one of the interviewees complained about corruption and said that “If I make 

so much noise, someone will come and give me a more and more difficult time. They will come and 

fix us up because they have the machinery and the mechanism, taxation or non-compliance or 

something”. The fact that regulations are not clearly written or not well enforced might lead to 

demotivation regarding engagement in symbiotic exchanges, where companies might choose to pay 

a waste collector to avoid somehow being seen as non-compliant. However, the interviewee did add 

that this encouraged them to communicate more openly with government officials, to be aware of 

any possible future changes. Also, Subhash said that uncertainty plays a factor in motivating them 

to find new solutions, as he said that “we should be prepared for any legislation. That’s the only way 

you survive”. 

5.3.5. Inclusion of Effect on Motivations  

The previous sections describe how both formal and informal institutions affect the motivations and 

opportunity set of companies to engage in symbiotic exchanges. 

  

According to Spekkink (2015), the institutional context only increases or decreases the opportunity 

set, not also the motivations. However, in our findings, motivations often seemed to be affected by 

the different formal and informal institutions. For example, the enforcement of the plastic ban 

motivated companies to sell their by-products and remain compliant, a companies’ vision motivated 

the employees to look for alternative ways of waste management such as by-product exchanges, 

while corruption decreased motivation to look for innovative solutions. Thus, our findings diverge 

from the analytical framework chosen. 

  

This discrepancy in findings could be due to differences in definitions, as Spekkink (2015) and the 

other literature that his framework is based on do not explicitly define motivations and what is 



 

75 
 

included or excluded in the definition. However, we still believe that it is an important and relevant 

point to highlight in our findings. 

5.3.6. Sub-conclusion 

This section looked at how formal and informal institutions are linked to the motivations and the 

perceived opportunity set of companies to engage in symbiotic exchanges. Based on our data, it 

became clear that it is a one-way link, where formal and informal institutions affect both the 

opportunity set of companies and their motivations, unlike in Spekkink’s (2015) framework where 

only the opportunity set is affected. 

  

It is also interesting to note that there is an overlap between the different institutions, especially the 

informal institutions, and how different formal and informal institutions affect the same motivations 

or the perceived opportunity set. Further, some beliefs and attitudes of different actors are 

contradictory, indicating that some formal or informal institutions are more important for some actors 

than others. Moreover, some institutions can lead to both an increase or a decrease in the 

motivations and opportunity set of the companies, depending on how the actors interpret them. 

  

Overall, the sub-question “How are formal and informal institutions linked to actors’ motivations and 

opportunity set?” can be answered by saying that the formal and informal institutions have an effect 

on the motivations and opportunity set of actors in different ways, by increasing, decreasing or 

sometimes having a mixed effect on the motivations and opportunity set seen for engaging in 

symbiotic exchanges. 

 

5.4. Institutional Capacity  

This subchapter looks at the sub-question “How is the institutional capacity being built in the Lunga 

Lunga area?” and aims to conclude on the current institutional capacity in the LL area.  

  

Institutional capacity is “the capacity of a community of actors to coordinate their actions toward 

issues of common concern in a collaborative fashion.” (Spekkink, 2015, p. 145) As mentioned in the 

literature review (subchapter “2.3. Institutional capacity”), central to the concept of institutional 

capacity is that it is produced in the interactive context of its use (Healey et al., 2003). This means 

that institutional capacity is created when actors engage in interactions related to symbiotic 

exchanges as well as not connected to symbiotic exchanges, and that institutional capacity affects 

future interactions among actors through the potential change of the perceived opportunity set or 
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motivations. The effect of institutional capacity on the interactions will be investigated in subchapter 

“5.7. Effect of Institutional Capacity on Industrial Symbiosis”.  

 

Based on this division of dimensions along which institutional capacity is built, we have coded the 

data into 1) “Relational resources”, 2) “Knowledge resources”, 3) “Mobilisation capacity” and 4) 

“Institutional capacity”. From the coded data, we were able to draw conclusions for each of the three 

dimensions and thus on the institutional capacity in the Lunga Lunga area. Since this study was 

cross-sectional, we would like to point out that this thesis aims to present a snapshot of the current 

institutional capacity in order to analyse its impact on the actors’ engagement in IS, which is based 

on explanations of the interviewees about past and present collaborations in the LL area. Hence, the 

description on how the institutional capacity was built is not based on an explanation of successive 

interactions and events, as it might have been possible by doing a longitudinal study. Therefore, the 

following sections introduce the findings on relational resources, knowledge resources and 

mobilisation capacity in the LL area. Subsequently, the institutional capacity is presented as well as 

expanded on and analysed in connection with theories presented in the subchapter “2.3. Institutional 

Capacity”. 

5.4.1. Relational Resources 

Relational resources are strong private and professional relationships which are developed and 

strengthened through recurrent interactions that lead to connections between actors based on 

reciprocated trust and acknowledgement (Spekkink, 2015). The findings on relational resources are 

presented under three subheadings, aiming to not only cover the scope of the actors’ relationships, 

but also the quality of these. The sub-headings are “Existing relationships”, “Integration of various 

networks”, and “Quality of relationships”. These aspects mutually reinforce the relational resources 

present in the LL area. 

Existing Relationships 

This section describes whom the interviewed companies maintain relationships with. As our question 

guide did not intend to cover all of their relationships, these findings will give an indication on who 

the companies relate to in and partially outside the Lunga Lunga area. 

  

Our data showed that companies in the LL area have relationships with suppliers of raw materials 

or also buyers of their wastes or by-products, yet some of them are outside the LL area (see 

subchapter “5.1. Symbiotic exchanges”). As Subhash mentioned “Lunga Lunga is a community. 

Almost everybody knows everybody.” Further, the majority of the companies we talked to maintain 

relationships with their neighbours or companies on the same street. Then, most of the companies 
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we talked to are members of KAM. Further, Francis and Titus recounted that they interact with their 

peers (mostly multinational companies) as well as with the government. Duncan also explained that 

he has working relationships with spare part dealers in the Lunga Lunga area. Further, Subhash and 

Ankit mentioned that they maintain a social network in the area. Apart from the relationships with 

buyers and suppliers, it was mostly the managers and directors of the respective companies 

engaging with other companies regarding collaboration in the area. 

Integration of Various Networks 

This section aims to describe to what extent the networks of individual actors are linked in the LL 

area. 

  

A frequent connector of companies that might otherwise not engage with each other is KAM. As 

Brian described, “KAM works in a system of companies that they work with, with the companies that 

are involved with the standards, for example certain boilers or environmental companies such as 

NEMA. So they work together and that’s basically how it is.” Further, Francis and Titus mentioned 

that they try to talk to other companies through KAM. However, not every company in the LL area is 

a member of KAM and therefore it does not integrate all the actors in the LL area. Further, Dev said 

that his relationships in the LL area are limited to his street, as on “this road I know all of them. That 

road I don't know anybody.” 

  

Subhash and Ankit mentioned that, since Manoj is the industrial chapter chair, he knows all industrial 

owners and is able to connect them with other groups of people. The companies in the LL area are 

also linked through their neighbours. As Kewal said “you start talking to your neighbour and the 

neighbour talks to his neighbours, etc.”  

Quality of relationships 

In this section, the findings on the quality of the relationships of the actors in the LL area are 

presented. The quality of actors’ relationships is important since the definition of relational resources 

focuses on them being strong social and professional relationships based on trust and mutual 

acknowledgement (Spekkink, 2015). 

  

When asked about whether they collaborate with other actors in the Lunga Lunga area, most of the 

interviewees mentioned the relationship with their neighbours first. Most of the interviewees said that 

they are interacting in a good way and that they try to maintain good relationships with their 

neighbours. For instance, Subhash said that they are being respectful to one another and Kewal 

indicated that they need each other like partners. Benson said “It’s cordial. Cordial, yeah. We’re good 
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neighbours”. Duncan mentioned that they ask their neighbours if their business creates any impact 

on the neighbours’ business through the annual formal environmental audit. Other answers revealed 

that having a good relationship with other companies in the area is not always certain. Timothy 

mentioned that “So for me, trying to go to my neighbour I have to get an appointment, for what? So 

I better go look for business and not to go to discuss”. Brian also mentioned that they do not know 

the neighbours well. It is always people behind companies, so when raising issues he said that “it’s 

all about how someone would respond, but as long as we have not tried we cannot tell”. Further, 

Jignesh opposed collaboration due to a lack of trust among actors and Jacob emphasised “I mean 

there are three rules: trust, trust and trust.” 

 

The relationships with buyers and suppliers of by-products and wastes are transactional in nature. 

However, these were also described as cooperative. Subhash mentioned that with Polyflex, for 

example, they try to help one another. While Kewal mentioned that social networks are not necessary 

since everything is business-driven, Subhash believes that social networks help. Many interviewees 

mentioned that some of these business or social relationships have been established a long time 

ago or that they have been working in the area for several years and therefore know other actors in 

the LL area. Most of the examples of long-term relationships mentioned were with suppliers or buyers 

of the companies’ wastes or by-products. However, this could also been due to the fact that one 

focus of the interviews was by-product synergies. These relationships were characterised as 

cooperative and some interviewees emphasised a high level of trust. For example, Dev said that he 

has known the buyer of his offcuts for over 20 years and communicates frequently on the 

developments of their businesses. Further, Dev stated that he does not expect immediate payment 

of the off-cuts based on the long-term relationship and the trust that has been built throughout the 

years. 

5.4.2. Knowledge Resources 

The presence of relational resources facilitates the development of knowledge resources, which are 

developed through the exchange of knowledge, the joint production of knowledge and a common 

understanding of issues, problems and opportunities (Spekkink, 2015). The findings on the coding 

“Knowledge resources” were partly structured based on the classification by Healey et al. (2003) as 

well as on our data, aligning with the chosen abductive approach. The following five subheadings 

present the findings: “Common understanding of issues, problems and opportunities”, “Readily 

available knowledge”, “Willingness to learn”, “Sharing of knowledge”, and “Joint production of 

knowledge”. The first three subheadings describe the current knowledge resources whereas the last 

two subheadings explain the building of knowledge resources in the LL area. 
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Common Understanding of Issues, Problems and Opportunities 

A common understanding of issues, problems and opportunities can be achieved through sharing of 

knowledge and the joint production of knowledge. Our data shows that the common understanding 

by companies mostly relates to issues and problems such as security, electricity, water, 

infrastructure, taxation by the government, and imports of cheap products. As Kennedy stated 

“Electricity can be the greatest problem, other areas are not as touchy.” Even though it was only 

explicitly mentioned by a few interviewees, it seems like companies are aware about environmental 

issues. As Brian said when asked about environmental concerns, “We are in the Industrial Area so 

there is every reason to make this place a conducive place for working and living.” Further, when 

asked about waste management in the area, Dev indicated that “Ok, it is working generally but if 

each and every person takes on ownership, it will make an impact, definitely.” Hence, it seems the 

environment does not seem to be a priority. Further, Manoj mentioned that they were not aware of 

other options and therefore made mistakes regarding the environment in the past. As Manoj further 

explained "It's only the crisis that brings us together and talk. If things are moving, then people are 

not bothered. So this plastic ban actually brought a lot of awareness". 

  

As one interviewee mentioned, KAM does not really come to the ground, implying that there might 

not be a common understanding between KAM and some actors on certain issues. Further, no 

specific opportunities for IS were mentioned by the interviewees.  

Readily Available Knowledge 

This section presents the findings on knowledge that is readily accessible by actors in the LL area. 

There are a few examples of knowledge that actors were able to tap into, such as the NEMA list of 

recyclers or pro-active and reactive guidance by KAM. Subhash mentioned that “People like KAM 

and people like that help us to reach what is going to, what does it mean, to interpret the law”. 

Additionally, Brian mentioned that “for everything for which we have to do consulting we have to go 

through KAM, so if it is environmental, training or standardisation or inspections, they have all the 

contacts to them.” However, information about companies is not always readily available as Robert 

pointed out “That’s the tricky part of it here in Kenya, that you might not know which industry is where 

until you go inside and start checking.” 

Willingness to Learn  

Our data revealed that some interviewees are looking for alternatives to their current waste 

management practices, such as Benson, who stated that they consider alternative ways of disposing 

their labels. Francis and Titus mentioned that universities, the government and companies showed 

interest in learning about their wastewater treatment plant. However, most of the instances where 
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companies seek new knowledge showed to be business-driven, which was also stressed by Robert 

who said “the business community, they like to see the bottom line” and “once there is a business 

case, industries themselves have motivated their staff.” 

Sharing of Knowledge 

This part presents findings regarding one-sided knowledge sharing. This means that one actor 

shares his/her knowledge with another actor in the LL area. 

  

Our data revealed that knowledge sharing in the LL area takes place within various networks the 

actors have and in different ways. There are rather formal knowledge exchanges such as monthly 

communications from KAM to its members, guidance from KAM on certain issues or complaints that 

each company can direct to KAM if they face a challenge regarding their industrial activities. Further, 

Nestlé actively communicates and shares their learnings regarding the new water-treatment plant 

with other actors in and outside the LL area. Other knowledge sharing takes place among the actors’ 

social and professional networks in a rather informal way, as Subhash exemplified “So by the way, 

do you know anybody who is using this? - “Yeah, contact this number:” - “By the way, do you know 

this people? By the way have you contacted…?” In a similar way, Dev explained that they were 

“asking friends what are you doing with the waste, so through terms of reference we came up with 

this plan.” Also, neighbours usually share knowledge with each other if they learn about something 

that is of relevance to the others. Duncan mentioned that they share knowledge with brokers, but 

that also the informal sector talks to each other to further distribute that information. Adversely, as 

mentioned in the previous section “5.4.1 Relational resources”, a few interviewees mentioned that 

they do not share any knowledge since there is no trust among actors. Also, Benson mentioned that 

he lacks the time to consult with others to learn about how they go about their waste management, 

for instance. 

Joint Production of Knowledge 

Our findings show several instances of joint production of knowledge, meaning that companies 

discuss issues or topics and thereby create a better common understanding of an issue at hand. 

  

One interviewee mentioned a specific instance where neighbouring companies talked about their 

issue of water shortage.  As Brian explained, “that’s one of the things we all discussed, we all 

discussed on having tanks because of the water shortage problems.” As Dev mentioned, to identify 

common issues “We just call each other and ask are you facing the same problem?” Further, Francis 

and Titus talked to their peers about possibilities for the area, such as a common recycling plant. 

Moreover, companies in the LL area have a Whatsapp group called “Lunga Lunga 1” administered 
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by Kenya Power related to the power supply in the area. In the group, companies can report 

instances of power cuts, what is currently happening, send photos and also get answers from Kenya 

Power on the nature of the issue. As Benson explained “People are able to communicate. “I’ve lost 

power”. And Kenya Power is also able to inform that this and that has happened, they are able to 

explain and you’re also able to see who else has been affected.” Related to that, Kennedy mentioned 

that Kenyans embrace technology to disseminate information. 

  

As previously mentioned companies also come together in physical meetings. Kewal stated that the 

common meetings depend on the issues that have to be discussed, they are not regular and take 

place “only if something comes up”. He said that they discuss issues such as security, common fire 

engine for the area, electricity or that they work together on government regulatory issues outside of 

KAM. For the bigger issues, it is the KAM members that discuss together.  

5.4.3. Mobilisation Capacity 

The mobilisation capacity refers to the capacity of actors to mobilise for collective initiatives 

(Spekkink, 2015). In order to present our findings on the mobilisation capacity of the LL area we 

drew on the data coded as “Mobilisation capacity” and partially on the data coded as “Institutional 

capacity.” The instances of successful mobilisation where companies acted collectively were 

previously coded with “Institutional capacity”, but since those instances bear implications regarding 

what the outcome of the mobilisation of actors, they are presented in this subsection. The findings 

are divided into three sub-headings, which are “Presence of actors that mobilise”, “Structure of 

coordination and facilitation of common issues”, as well as “Collaborative efforts”. 

Presence of Actors that Mobilise 

In order to analyse the mobilisation capacity, it is important to investigate whether there are any 

actors mobilising others and who these actors are.  

 

KAM seems to be the main actor to mobilise around bigger issues affecting the whole Industrial Area, 

especially regarding regulatory issues concerning the manufacturing industry. Thereby, KAM brings 

companies together in formal meetings as well as forums to discuss issues and then represents the 

companies’ interests towards the government. Subhash said “KAM actually plays a big part”. It was 

mentioned that mostly the directors of the companies attend those meetings and that it is often the 

directors taking initiative outside of KAM as well. 

  

Further, as Kewal indicated, it is often the bigger companies that have more resources or the ones 

that are most affected by an issue showing initiative to mobilise others. This has been confirmed by 
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answers from other interviewees. Titus from Nestlé tried to mobilise others regarding waste 

management and explained “I have started with Coca-Cola and Unilever, so guys who are like us 

and then we see whether we can bring the rest of the guys together.” Further, Dev mentioned that 

in one instance they mobilised others because it was very urgent and the business almost had to 

shut down due to the electricity issue, which implies that the actors most affected tend to engage 

others. However, he said that other people on the same street take initiative more often. Brian 

explained that who mobilises others depends on the issue at hand, if it’s a small issue it can be the 

manager and if it’s a bigger issue it could be the manager and a neighbour together. 

  

Other answers showed that sometimes there might not be anybody to mobilise actors, as Brian 

mentioned “sometimes there is also no one to raise the issue, even though people may feel affected 

no one is confident enough to raise the issue.” Another answer showed that there is an opinion about 

who should take initiative, but it might not be happening. Timothy mentioned "It would be the best, if 

we can join hands (...) It can work but who is going to initiate that, someone has to initiate that, 

someone has to initiate it from the association." 

 

Further, there are other organisations, such as Sustainable Inclusive Business (SIB) Kenya, that 

gather different stakeholders to discuss issues of relevance, or other associations such as the labour 

union and the millers’ association, which can include companies from within and outside of the LL 

area. As our scope focuses on the LL area these outside sources of knowledge were not counted in 

to assess the institutional capacity. 

Structure of Coordination and Facilitation of the Work on Common Issues 

This subheading presents the findings on how actors coordinate and facilitate working on common 

issues, including in which manner actors come together.  

  

There are formal meetings organised by KAM. Manoj said that there is an annual general meeting, 

election committee meetings, very regular meetings of the membership and forums about issues 

that reach KAM’s table. Yet, Benson said “It’s not very often, it’s not very often (...) I think it’s an 

invitation sometimes, it’s not that it is a scheduled meeting.” Titus added “We used to meet like two 

times in a year, but last year we didn’t have any meeting.” Hence, different interviewees mentioned 

different frequency of meetings. However, this aspect could also be related to the fact that some of 

the interviewees were not directly involved in those meetings, as for example Kennedy who stated 

that “it’s handled at another level by the directors.” Kewal specified that companies collaborate with 

KAM for bigger issues such as policies. As Duncan exemplified “Now you find that KAM their core 

function is to present the needs of these industries to the government, bargain for cheap power, so 
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maybe there is a way we relate to them, maybe not directly, but through KAM.” Further, Jackson 

said that KAM wants to incentivise the actors to act more responsibly in order to avoid the same 

issues as with plastic ban. 

  

Further, the association is structured in a way that they have a seat everywhere, for example with 

Kenya Power, but also on the board of roadworks. However, there are some difficulties with the 

smooth mobilisation of actors and coordination through KAM. Manoj explained that the industrial 

chapter covers not only the LL area, but goes from “Mombasa Road all the way to Thika side” (see 

Appendix 4). Hence, the area is too big for him to reach everyone. Further, in order to attend 

meetings companies have to be a member of KAM. Manoj also mentioned that “we still live in this 

difficult time of everybody thinking that it’s for big boys, which is not because we have introduced the 

SME’s semi-sector in there”.  When asked why one interviewee is not a member of KAM, the answer 

was “No particular reason but I don’t see where I’m going to fit in there. I don’t have issues and the 

ones I have I’m sorting out. So far so good, but they have been pushing me for a membership but I 

told them let’s wait and see.” Further, as one interviewee criticised KAM for “not doing anything to 

assist in such areas [case of flooding]” and said that they just want to relate to the government. 

Further, he said, “they are not that effective regarding problems that surround the Industrial Area. 

We don’t bother, we manage it on our own.”  

 

Companies in the LL area also coordinate joint initiatives outside of KAM, as Duncan mentioned: 

You find maybe there is a problem, companies lying on Kalou, Nanyuki, Lunga Lunga 

road, they are affected by poor road but you find other companies are not affected by the 

poor road. So companies they need to come together, maybe talk to the concerned 

people in the government. And sort their local problem, not necessarily the problem that 

does not affect other people. 

  

As several interviewees stated, the mobilisation of companies takes place according to the relevance 

to them and similarly the participation of companies depends on the issue at hand. Therefore, it can 

be neighbours coming together or even smaller groups. The coordination occurs in the form of 

meetings or calls. As Dev mentioned, on his street they ”just call each other. Meetings hardly”. The 

Whatsapp group “Lunga Lunga 1” administered by Kenya Power is a way through which power 

issues are communicated and coordinated. When asked about whether there are other Whatsapp 

groups than the one for electricity, Kennedy said that they might exist, but he was not added or does 

not know about them. Hence, it is possible that not everyone knows about joint initiatives that could 

be of interest to them. Others mentioned that on their street there is no organised way of 
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communication and they do not know each other well. Nevertheless, Duncan sees potential in 

increased coordination of issues by the companies themselves to sort their local problems. He said, 

“I think there is a future for these companies to come together and individually, not necessarily as 

KAM, but to represent their own problems directly." 

Collaborative Efforts 

In order to assess the mobilisation capacity of the LL area, it is needed to look further into the past 

and present mobilisation of actors and what it lead to. Hence, this section presents the findings on 

successful and unsuccessful collaborative efforts to solve common issues. 

  

As outlined in previous sections, actors in the LL area mobilise each other around issues of common 

concern. Hence, if there is no common understanding of issues such as the environment, 

mobilisation of other actors seems to be difficult. As Titus said “we do discuss this but to realise 

again not everyone expresses the commitment that Nestlé has”. Further, he stated that “not 

everyone is sharing that common vision of wanting to create the shared values in the community 

and making sure that whatever you dispose will not affect the community negatively.” 

 

However, there are several instances where actors have a common understanding of issues of 

concern and come together, yet the coordination of actions to solve the issues together can be a 

challenge. This was exemplified by Titus who said “when we create actions and we see to what 

extent have we closed the actions, is that not commitment? Then they have not refused them, but if 

it’s not closed then I would say maybe they prioritise other things on top of this.” Similarly, as Manoj 

explains “Yes, some of the agendas remain unresolved for two, three, four years, but at least it’s 

there.”  

  

One example of a successful effort frequently mentioned by the interviewees was the creation of the 

Whatsapp group “Lunga Lunga 1” by Kenya Power three years ago, which solved an issue regarding 

electricity problems. Before the group was created, every company would call individually and Kenya 

Power had difficulties answering all the phone calls. Further, as Kewal mentioned, they have a 

common fire engine for the LL area and they organised a common patrol car during the election time 

for the area. Also, Dev explained that they solved their electricity problem by engaging in an utility 

synergy. They contributed to a joint transformer for their street and have already planned the next 

initiative regarding repairing their road, but currently do not have the funds to execute on it. Further, 

Timothy mentioned that they joined forces to write a petition to close down a company producing 

dog food, which affected the surrounding companies and people negatively. 

  



 

85 
 

However, sometimes successful mobilisation does not lead to a successful collaborative effort, as 

Titus mentioned regarding a project for joint waste management “So we started it some time back 

with Tetra Pak, but it wasn’t moving forward. The amount we are generating is quite small. They’re 

just across the road. Well, the project died because there wasn’t much of “Ok, we see the need.” 

Now I think there is need to do this here.” Further, Timothy stated that they had an initiative together 

with other companies on the street and a youth leader that grouped young people in the informal 

settlement to keep the environment clean. However, this collaboration has been discontinued. 

Further, as he talked about trying to find solutions in collaboration with neighbours and the 

government on issues such as the road, Timothy said “We have tried, so when we have found that 

we are not getting anywhere that energy has died out.” Also, Manoj mentioned “everybody had an 

agenda or an issue that probably didn’t get resolved, like the plastic sector, none of them want to be 

a member of KAM because we couldn’t handle the plastic.” 

5.4.4. Institutional Capacity 

This section analyses and concludes how institutional capacity was built along the three dimensions 

previously presented (relational resources, knowledge resources and mobilisation capacity). 

Institutional capacity is “the capacity of a community of actors to coordinate their actions toward 

issues of common concern in a collaborative fashion” (Spekkink, 2015, p. 145). According to 

Spekkink (2015), changes in one of the three dimensions result in changes in the institutional 

capacity. As shown in Figure 9 below, when actors in the LL area interact with each other, they 

concurrently draw from and build up relational resources, knowledge resources and mobilisation 

capacity. 
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Figure 9. The development of institutional capacity in the Lunga Lunga area. Source: Own creation based on Healey et 

al. (2003, p. 64). 

 

Figure 9 summarises the main points discussed until now in this subchapter regarding the relational 

resources, knowledge resources and mobilisation capacity in the LL area. Based on these, it is now 

possible to draw an indication on the current institutional capacity in the LL area.  

  

As outlined in the section ”5.4.1. Relational resources”, KAM integrates a variety of actors into one 

big network. However, this network only comprises members of KAM and therefore does not 

encompass all actors in the LL area. Further, the actors in the LL area are embedded in smaller 

groups, for example with the neighbours or maintain bilateral relationships for example with suppliers 

and buyers of by-products and wastes. As the network literature suggests (Ashton, 2008), these 

relationships can be either formal or informal, of which we found both in the LL area. While KAM 

requires a membership to be part of the network, the relationships among neighbours are rather 

informal. Buyer and supplier relationships are transactional in nature, but some examples have 

shown that, due to recurring interactions, a high level of trust has been developed. Further, some of 
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the actors in the LL area have known each other for a long time and therefore have developed 

relationships based on trust. 

  

In line with Ashton’s (2008) argument, it became apparent from our data that high levels of trust 

decrease the transaction costs, as Dev said: 

As I told you, I have known him for the past 23 years, so payment even it is not that he 

has to pay me there and there, but if he has the money he gives me and if the business 

is slow he can tell me I cannot pay, I tell him not to. 

 

This also relates to another relevant aspect brought forward by Hewes and Lyons (2008) is that trust 

is required in order to establish and deepen relationships, that then allow the occurrence of more 

complex collaborations, such as symbiotic exchanges.  

 

Even though Subhash mentioned that Lunga Lunga is a community where almost everyone knows 

everyone, our data showed that not every actor is equally integrated in the relationships in the area. 

Some have pointed out that they are not members of KAM, barely know their neighbours or do not 

trust other actors. Consequently, without relationships, knowledge sharing as well as mobilisation is 

less likely to occur among all the actors in the LL area (Spekkink, 2015). 

  

Generally, it seems like there is a high level of respect and cooperativeness in the relationships that 

companies in the LL area maintain which, if further built, could allow for more symbiotic exchanges 

to happen. However, it seems like there is little knowledge on the concept of IS in the LL area to 

mobilise around, which could be a reason for the occurrence of kernels of IS only. This supports the 

argument of Boons and Spekkink (2012), that knowledge and learning about the potential for 

symbiotic exchanges affects the emergence of IS. The data showed that knowledge sharing and the 

joint production of it takes place within the networks of the actors in the LL area, which is in line with 

Spekkink (2015), who suggests that knowledge resources are built based on stronger relationships 

with actors. Knowledge exchange in the LL area mostly happens around issues of common concern, 

which have been identified among others as electricity, security, water, infrastructure and regulatory 

issues. Kewal highlighted that “they always meet for problems, not ideas”, which implies that there 

is no common understanding of opportunities and no common vision the actors in the LL area strive 

for. This also seems to hold true regarding environmental issues. Titus explained that “not everyone 

is sharing that common vision of wanting to create the shared values in the community and making 

sure that whatever you dispose will not affect the community negatively.” It has also been outlined 

in subchapter “5.3.3. Informal institutions” that it seems like there is both a general awareness 
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regarding environmental issues among actors in the LL area, but also a lack of knowledge regarding 

solutions for those. Further, it seems that apart from a few actors that try to mobilise others to act on 

environmental issues, it is not of high priority. In the case of the LL area it might prove difficult to 

mobilise other actors without a common understanding of IS, which might impact the mobilisation 

capacity negatively. Further, as meetings usually take place about a specific issue, there might be 

little room to learn about the benefits and opportunities of symbiotic exchanges. Additionally, Dev, 

whose company engages in an utility synergy with their neighbours, might have valuable insights to 

share. However, his company is not a member of KAM and he only mentioned a few relational 

resources, which amplifies the relevance of integration of the various networks for the development 

of knowledge resources and a common vision in the LL area. 

  

According to Boons and Spekkink (2012), knowledge resources have proven not to be sufficient for 

symbiotic exchanges to occur. As our data showed, sometimes there might be a common concern 

in the LL area, but no actor to take the initiative, also for issues not connected to symbiotic 

exchanges. Brian exemplified “I am maybe concerned, I am so concerned how the lorries are parking 

at the gate and taking all the space, but maybe I may raise the issue, but I have another job to do. I 

cannot attend to it.” However, the data also showed that there are different actors who mobilise 

others in the area and that mobilisation happens in different networks. Whereby KAM often mobilises 

for bigger issues concerning the whole manufacturing sector by calling for formal meetings, several 

initiatives have been started by the companies for local issues within smaller groups in the LL area, 

which are rather informally coordinated. The presence of actors who start initiatives has been seen 

as important in literature (Spekkink, 2015), and is confirmed by our data. Generally, it appears that 

the mobilisation occurs in relation to issues of common concern, as is shown by the joint initiatives 

regarding issues such as a common fire engine and the Whatsapp group “Lunga Lunga 1”.  

 

The mobilisation capacity of the actors should be looked at in more detail in order to assess its effect 

on the overall institutional capacity. With regard to KAM, Manoj mentioned that the Industrial Area 

covers more than only the LL area. Hence, the industrial chapter’s size seems to be a hindrance for 

effective coordination of issues in the whole LL area, as wells as the fact that not everyone is a 

member. Further, KAM has lost trust among some companies since their efforts on the plastic ban 

were not fruitful, thus negatively affecting the relational resources and hence also the institutional 

capacity. However, KAM brings traditionally unrelated industries together and thus, could contribute 

to increasing the learning about the potential for symbiotic exchanges. Nevertheless, it seems that 

the mobilisation capacity is not very strong, due to a lack of relational resources and knowledge 

resources spanning the whole area, as well as the lack of a common vision to mobilise around. A 



 

89 
 

corresponding explanation can also be found in literature, as Healey et al. (2003) suggest that the 

development of a shared vision improves the chances for successful mobilisation which is not given 

in the case of the LL area. Further, the data showed that there are collaborative efforts among smaller 

groups in the LL area. Thereby, it seems that smaller groups’ relationships are stronger and reaching 

a common understanding, as well as the successful coordination of efforts, is more common. This is 

in line with Spekkink (2015), who argues that mobilisation capacity depends on strong relationships 

and knowledge resources. As the concept of IS might be more opportunity-related than problem-

oriented it might only become a common concern if actors see the business case. As Robert said 

“the business community, they like to see the bottom line.” 

  

Based on these three dimensions, it has been seen that the process of building institutional capacity 

is a dynamic one. Successful collaborations change the institutional capacity positively since it 

reinforces trust, increases knowledge resources and enhances the mobilisation capacity. On the 

contrary, failed attempts to work in collaboration might hamper the mobilisation capacity for future 

initiatives, since actors are more hesitant to participate due to previous experiences. Hence, our 

findings show a strong concordance with the literature (Spekkink, 2015). However, as per the 

definition by Spekkink (2015), institutional capacity relates to the ability of a community of actors to 

direct their actions towards a common issue in a collaborative manner. The theory focuses on the 

actors of the regional industrial level, which is delimited in our case by the boundaries of the LL area. 

We have seen some evidence of institutional capacity for the whole LL area. However, it seems like 

in our case it would be interesting to break it down further into the smaller communities in the LL 

area, since most of the evidence seen for the existence of institutional capacity has been through 

joint initiatives of smaller groups. Further, especially for the utility synergies, proximity seems to be 

an important factor, which supports this argument. 

5.4.5. Sub-conclusion 

This section aimed to answer the sub-question “How is the institutional capacity being built in the 

Lunga Lunga area?” Based on our data, our findings are mostly in line with the theory presented in 

subchapter “2.3. Institutional Capacity”. The dynamics along the three dimensions (relational 

resources, knowledge resources and mobilisation capacity) have built and affected the institutional 

capacity in the LL area. Thereby, it can be noted that joint initiatives take place on issues of common 

concern such as security, water, electricity, infrastructure and regulatory issues among actors for 

which it is of relevance. Even though actors seem to be aware about environmental issues, it does 

not seem to be a priority, and there is no common vision in the area to mobilise around. The strong 

problem-orientation and the focus on mobilising for meetings around specific issues as well as the 
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lack of integration of the actors in the LL area might hamper the creation of knowledge resources 

around the topic of IS. Further, the size of the LL area, the strong focus of KAM on regulatory issues, 

as well as their membership requirement, might impede the mobilisation of all the companies in the 

area. Therefore, the institutional capacity of the LL area does not seem to be very strong. However, 

the actors’ ability to work together on common issues seems to be higher in smaller groups due to 

the stronger relationships that facilitate knowledge exchange and the mobilisation for joint initiatives. 

Hence, in the case of the LL area it might be interesting to diverge slightly from the theory and look 

at institutional capacity in a less aggregated way.  

 

5.5. Linking Institutional Capacity to Actors’ Motivations and Opportunity Set 

The fourth sub-question “How is institutional capacity linked to actors’ motivations and opportunity 

set?” aims to shed light on how institutional capacity might have influenced the motivations and 

opportunity set mentioned by the interviewees. 

 

Motivations Opportunity set - challenges Opportunity set - driver 

● Motivated top 

management 

● Economic 

benefits 

(decrease costs, 

increase income, 

efficiency, avoid 

risks) 

● Convenience 

(always like this) 

● Need to keep business 

secret, so no willingness to 

interact 

● Lack of knowledge (of own 

waste, potential buyers, 

sellers, alternative inputs, 

etc.) 

● Not seeing value in some 

waste 

● Quantities too low or 

irregular to sell (cannot find 

buyer or do not look for 

them) 

● Specific inputs needed 

● People's lack of awareness 

about environment 

(unsensitised employees, 

etc) 

● Contaminated outputs 

● Need for common effort 

● Fear of free-riders or self-

interest 

● Slow speed of decisions 

● Materials that always 

seen as valuable 

Table 9. Motivations and opportunity set of actors affected by institutional capacity. Source: Own creation. 

 

In subchapter “5.2. Motivations and Opportunity Set”, we have presented all the motivations as well 

as challenges and drivers affecting the opportunity set which were identified from our data. The 

above Table 9 shows an overview of the “motivations”, “opportunity-set challenges” and “opportunity-

set drivers” that can be linked to the institutional capacity. Hence, this subchapter elaborates on the 

effect of institutional capacity on the actors’ motivations and opportunity set. Where possible, the link 

will be explained specifically on the basis of the three dimensions along which institutional capacity 

is built (relationship resources, knowledge resources and mobilisation capacity). 
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5.5.1. Effect of Institutional Capacity on Motivations 

In subchapter “5.3.5. Inclusion of effect on motivations” we argued that formal and informal 

institutions affect motivations as well, not only the opportunity set as described by Spekkink (2015). 

Our data shows that this is the case for institutional capacity as well, and therefore this section look 

at how institutional capacity affects the companies’ motivations.  

  

Since it is mostly the directors and top managers of companies coming together in the LL area, it is 

likely that they learn about the benefits of symbiotic exchanges through meetings, and pass that 

information on to employees, as it was the case at Osho Chemicals. Subhash explained that “this 

was initiated from the chairman because of guidance from KAM and also rules from NEMA.” Even 

though not specifically mentioned by our interviewees, the knowledge about the benefit of selling by-

products and wastes or entering utility synergies might have contributed to other companies seeking 

these economic benefits as well. Further, Brian mentioned that “The collection place for paper is a 

central place, all of these companies in this street take it there” and explained that they participate 

in the utility synergy because it was already there. Hence, the existing joint action of their neighbours 

made it convenient for them to participate. 

5.5.2. Effect of Institutional Capacity on Opportunity Set 

As Boons et al. (2014) state, changes in the institutional capacity lead to an adjustment of the 

perceived opportunity set by actors for different courses of actions. In this section the institutional 

capacity will be linked to the “opportunity-set challenges” and “opportunity-set drivers” mentioned by 

the actors. 

  

The challenge “Need to keep business secret” shows that some of the companies in the LL area do 

not want to relate to other actors in the area, as Jignesh mentioned “everyone keeps their business 

secret”. Hence, due to a lack of trust and trustful relationships the perceived opportunity set of actors 

is diminished. Further, relational resources are crucial for the identification of opportunities and 

information sharing. Duncan, for example, stated that “So you really need to get somebody that will 

really understand that this plastic is not always available but if it's available I can give it to you.” 

However, the information sharing was perceived as a challenge in our data set, as several 

interviewees did not necessarily know about potential buyers and sellers of by-products and wastes. 

For example, Benson was not sure if there were any mills for recycled paper. However, Timothy said 

that they buy recycled paper for their envelopes from TAPM and explained “the brown paper once it 

is recycled we buy it back from him.” Knowledge sharing is especially relevant in the Kenyan context 

where information about other companies is often not readily available. This shows that companies 
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not having relationships with other actors and different networks not being integrated can lead to a 

diminished opportunity set, since learning about new buyers or sellers is less likely. This confirms 

the findings of Boons and Spekkink (2012), that relational resources are required to facilitate the 

building of knowledge resources and enables actors to look at a broader variety of transactions and 

therefore increase the opportunity set.  

  

Apart from this lack of knowledge, which can be attributed to a lack of knowledge resources, there 

are several other challenges mentioned by the interviewees that can be traced back to the knowledge 

resources dimension of institutional capacity. These are “not seeing value in some waste”, “quantities 

too low or too little”, “specific inputs needed”, “people’s lack of awareness about environment” and 

“contaminated outputs”. On the one hand, knowledge about the quantities, the specific inputs needed 

and about contaminated waste show that information can reveal that symbiotic exchanges might not 

be possible and consequently diminish the opportunity set. For example, Dev said that the wastes 

and by-products of companies on their street are very different. Thus, he explained that “if you go 

opposite his waste is different and he has his own strategy and dispose of. So it doesn't really make 

sense to have a collaboration there.” Further, if actors do not see value in some wastes or if there is 

a lack of awareness surrounding the environment, it can imply that actors simply do not know about 

alternative inputs due to limited knowledge exchange about these topics. On the other hand, it has 

been mentioned that certain materials, such as steel, are always seen to be valuable by actors, 

which leads to an increased opportunity set. Further, it seems that some of the KAM members, such 

as Osho Chemicals, have been guided by KAM regarding the GESIP. Hence, the spreading of 

knowledge could further increase the awareness about environmentally friendly practices. As the 

previous subchapter “5.4. Institutional Capacity” outlined, knowledge exchange mostly takes place 

around specific problems such as security, infrastructure, electricity or business-related topics, and 

the environment seems not to be a priority for now. Hence, the lack of knowledge resources about 

IS might diminish the opportunity set of actors. These findings are in line with Boons and Spekkink 

(2012), who claim that the opportunity set could be increased through learning about possibilities for 

symbiotic exchanges, but also decreased if the knowledge obtained shows that symbiotic exchanges 

are not feasible. 

  

Further, the challenge “need for common effort” may be the result of a lack of mobilisation capacity 

which diminishes the opportunity set of actors in the LL area. According to Boons and Spekkink 

(2012), the capability to bring relevant actors together increases the opportunity set. However, in the 

case of IS, there is little mobilisation regarding environmental issues in the LL area, which diminishes 

the opportunity set. Further, the slow speed of decision-making implies that the commitment to 
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solving issues might be low and that the coordination of issues is rather time-consuming. The weak 

institutional capacity thus decreases the opportunity set. Moreover, previous experiences with 

working on joint initiatives might have shown that there are some people who merely want to benefit 

from others’ work or do not contribute equally to the joint project, which could have spurred the fear 

of free riders. Consequently, this diminishes the opportunity set seen by actors. As Titus said “The 

issues of the resources also come in, because if you have to run it, it has to be sustainable and we 

cannot be the only one chipping in and then others just enjoy the ride.” 

5.5.3. Sub-conclusion 

This section has looked at how the institutional capacity in the LL area affects the motivations and 

opportunity set actors see to engage in symbiotic exchanges, thus answering the fourth sub-question 

“How is institutional capacity linked to actors’ motivations and opportunity set?” Some of the 

motivations and the opportunity set seen by actors can be traced back to the institutional capacity in 

the LL area. For example, relational resources are an important basis for sharing knowledge and 

learning about opportunities for symbiotic exchanges. However, both the lack of knowledge 

resources regarding possibilities to engage in IS, as well as existing knowledge on challenges 

regarding the implementation of IS, might decrease the opportunity set. Contrary, existing 

knowledge, such as about the value of wastes and by-products, can increase actors’ opportunity set. 

Further, aspects such as the lack of mobilisation around IS or the fear of free riders can also diminish 

the opportunity set seen by actors. 

 

5.6. Interactions for Symbiotic Exchanges 

Before being able to connect all previous parts together to answer our research question, it is 

necessary to present an overview of the companies’ interactions related to symbiotic exchanges and 

how they are related to the motivations and opportunity set the companies see. The interactions 

have been mentioned until now in relation to other topics, such as when looking at the institutional 

capacity, and will therefore be illustrated only with a few examples each. In our data, four types of 

interactions in relation to IS became apparent: “orientation”, “planning”, “investigation” and 

“implementation”. These are looked at next in this order, followed by a short discussion of a fifth 

interaction, “lobbying”, which was not seen in our data in relation to IS, but which might be of 

relevance in the near future. Thereafter, we shortly present how interactions can in turn affect the 

institutional capacity, as well as the formal and informal institutions. 
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5.6.1. Orientation 

Orientation has been defined as “activities aimed at the exploration of and negotiation on an issue 

of common concern” (Boons et al., 2014, p. 351) and has been mentioned several times throughout 

the interviews.  

 

For example, Subhash explained how they come up with new solutions through continuous 

networking and by asking buyers and suppliers about news and practices. This interaction is related 

to the companies’ motivations to follow and go even further than regulations, to gain economic 

benefits, as well as their motivated top management. Further, the orientation is also linked to the 

opportunity set the company sees, such as the potential challenges due to lack of harmonisation of 

regulations, which forces the company to always look out for new possibilities. 

  

Another example was presented by Benson, when he talked about their desire to stop incinerating 

their waste and find another solution. He explained that he did not ask specific people about possible 

solutions, but instead thought about it and contacted an engineer he knew to ask about the possibility 

to create a solution for their needs. He explained that the company’s motivation was the 

environmental concern, and it seems to also have been affected by the opportunity set, which was 

in turn affected by lack of knowledge of industrial symbiosis. Moreover, he did not consider their 

waste valuable. In the end, the company chose a solution that cannot be categorized as symbiotic 

exchange. 

  

The last example presented was mentioned by Duncan. He explained that they are trying to find 

partners willing to buy their irregular outputs of plastic waste, which their procurement department is 

in charge of. Their motivations are mainly economic benefits, while their orientation is also related to 

the opportunity set, which is affected by the perception that companies do not want irregular 

quantities. Some materials, in this case plastic, are always seen as valuable, which also affects the 

company’s opportunity set. 

5.6.2. Planning 

According to Boons et al. (2014), planning encompasses activities with the aim of formulating specific 

steps necessary to reach a solution. In regard to planning (as well as investigation, which is looked 

at next), there were fewer examples, as most companies had either implemented symbiotic 

exchanges some years ago or were still in the early phase of orientation. 
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The apparent example of a planning interaction is recognised in Subhash’s explanation that, due to 

the government’s threat to ban PET bottles in six months if no solution was found, they are trying to 

find a partner to recycle their PET bottles. They even have a potential partner in mind with whom 

they are in the process of formulating the concrete steps for this to happen, since the partner has 

doubts about the possibility to work together due to the potential contamination of Osho Chemicals’ 

bottles. The decision to engage in this planning interaction is both related to motivations regarding 

economic benefits, as well as complying and staying ahead of regulations. The decision is further 

affected negatively by the attitude towards contaminated by-products and the backlog of their 

potential partner, as well as positively by the GESIP. 

5.6.3. Investigation 

Investigation, also called “feasibility study” by Boons et al. (2014), can be defined as the investigation 

of feasibility of specific courses of actions, including economic, technical and organisational 

feasibility. 

  

One example from our data is Nestlé’s setting of standards for the buyers to engage with in the 

symbiotic relationships, and the search for these buyers. Here, Francis emphasised that the location 

of the partners is irrelevant, as long as they comply with the company’s standards, thus ensuring 

that the relationship is feasible. Their motivation for engaging in this interaction is to achieve 

economic benefits (both profits and avoiding risks), while following the company’s strategy. 

5.6.4. Implementation 

This interaction can simply be described as the “activities aimed at the implementation of plans” 

(Boons et al., 2014, p. 351). Several of the interviewees pointed out that they implemented the 

symbiotic exchanges many years ago. Thus they were either not aware of how it had happened or 

they mentioned that it had happened through networking. 

  

One example of a recent implementation interaction was recalled by Dev. He recounted that the 

process of setting up a common electricity transformer with five other companies was quick, as the 

lack of electricity threatened to cause company closure. The motivation for engaging in this 

interaction, and in the utility sharing in general was economic, as the company would have gone 

bankrupt without this synergy. The shortage of resources in terms of electricity and the good relations 

with the neighbours facilitated the common effort. In other cases, this opportunity set could have 

been decreased by a potentially slow speed of decision. This case was so urgent, that all partners 

engaged immediately. 
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5.6.5. Lobbying 

Although lobbying is classified as an interaction in the literature (Spekkink, 2015), there was no 

evidence of lobbying for IS in the LL area. This is most likely due to factors mentioned previously, 

such as the existence of only kernels of IS in the LL area and the lack of knowledge about the topic. 

  

Nevertheless, there might be signs that KAM could potentially start lobbying for creating a better 

environment for IS. Jackson mentioned that they started having a discussion with the government 

regarding IS and other sustainable solutions. For example, the government could provide land for 

utility synergies, thus facilitating the process. However, he also mentioned that it is not currently the 

government’s priority. 

5.6.6. Effect of Interactions on Institutional Capacity and Formal and Informal Institutions 

Having looked at how the interactions are shaped by the motivations and opportunity set of the 

companies, it is important to note that our data, in accordance with the literature (Spekkink, 2015), 

showed that the interactions and symbiotic exchanges can affect the institutional capacity and the 

formal and informal institutions. 

  

According to Spekkink (2015), the interactions can affect the institutional capacity by enabling the 

actors to form stronger personal and professional bonds, thus growing the social networks in the 

regional industrial systems. The interactions will most likely affect the trust between the actors, the 

probability of them sharing knowledge with each other, as well as the likelihood of mobilisation. For 

example, the interaction between Dev and five other companies leading to a successful utility 

synergy reinforced their trust and interest in finding solutions together, thus positively affecting the 

institutional capacity in the area. The companies are currently planning on tackling other issues 

together, such as the infrastructure. Although the next joint initiatives they are planning are not 

related to IS, these could further affect the institutional capacity. 

  

Looking at the formal and informal institutions, interactions could possibly affect them through 

lobbying (Spekkink, 2015). As mentioned previously, no concrete examples of lobbying for industrial 

symbiosis were found in our data. However, it is KAM’s responsibility to lobby for the companies’ 

interests by, for example, engaging with the government to create the right regulatory framework. 

Thus, it can still be assumed that the lobbying interactions in the LL area could affect the formal and 

informal institutions. 
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Furthermore, it is interesting to notice the overlap between the informal institutions regarding 

relationships and the institutional capacity. This is due to the fact that the motivations and the 

opportunity set of the actors in the LL area, and thus also their interactions, are affected by these 

informal institutions. When the interactions then in turn affect the institutional capacity, the informal 

institutions also affect the institutional capacity indirectly. Although both formal and informal 

institutions are indirectly connected to the institutional capacity, it is most apparent in the case of 

informal institutions regarding relationships and the dimensions relational resources along which the 

institutional capacity is built. 

 

5.7. Effect of Institutional Capacity on Actors’ Engagement in Industrial 

Symbiosis 

This subchapter first explains the steps taken towards answering the research question including a 

brief overview of our findings and analysis. Secondly, the findings are combined and the research 

questions is answered. 

5.7.1. Summary 

The analysis chapter started with presenting and analysing the existing symbiotic exchanges, 

concluding that there are only kernels of IS in the LL area according to the chosen definition, thus 

answering the first sub-question. However, using a broader definition of IS could have led to another 

conclusion. Thereafter, the motivations of the actors, as well as the challenges and drivers for an 

enhanced opportunity set, were presented, in order to be able to answer the next sub-questions. 

Third, the formal and informal institutions found in the data were presented, and it was determined 

that they do not only affect the actors’ opportunity set, as described in the literature, but also the 

motivations. Hence, the formal and informal institutions in Kenya can increase or decrease the 

motivations and opportunity set of actors to engage in symbiotic exchanges. Thereby, we answer 

the second sub-question. Fourth, we assessed how institutional capacity has been built along the 

three dimensions (relational resources, knowledge resources and mobilisation capacity) and drew 

implications for the current institutional capacity in the LL area. It seems that institutional capacity is 

not very strong in the LL area due to weak relational resources and knowledge resources, as well 

as the lack of a common vision spanning the whole area to facilitate the mobilisation and coordination 

of joint initiatives. Further, a less aggregated view on institutional capacity would be interesting to 

explore, since the findings for coordination of actions towards issues of common concern are more 

evident within smaller groups. In general, it was apparent that knowledge, and thus also mobilisation, 

around IS is still limited. Fifth, it was presented that some of the motivations and the opportunity set 
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seen by actors can be traced back to the effect of the institutional capacity in the LL area. Answering 

the fourth sub-question, the institutional capacity can lead to both increased and decreased 

motivations and opportunity set. Lastly, the interactions of the companies related to symbiotic 

exchanges were summarised, as they had been mentioned throughout the analysis chapter in 

different contexts. Here, it was also added how the interactions can in turn affect both the institutional 

capacity, as well as the formal and informal institutions. 

5.7.2. Answering the Research Question 

Having answered all the sub-questions in this chapter and having covered all aspects of the 

framework, it is now possible to connect them in order to answer the research question of the thesis 

“How does the institutional capacity of the Lunga Lunga area affect the engagement of actors 

in industrial symbiosis?”. 

  

The institutional capacity in the LL area affects the motivations and opportunity set of actors in 

conjunction with the formal and informal institutions. Both the institutional capacity on the regional 

industrial system level and the formal and informal institutions affect the actors on the project level 

in the framework. The combination of motivations and opportunity set of a company then lead to its 

decision and interaction with other actors in the LL area regarding IS practices. The interactions can 

then lead to the engagement in symbiotic exchanges and eventually to the possibility of creating an 

IS network. All these interactions reinforce in turn the institutional capacity in the LL area, thereafter 

affecting the motivations and opportunity set of actors. Thus, the institutional capacity is extremely 

important for the actors’ engagement in IS, as it affects both the motivations and opportunity set for 

continuous engagement and outcomes. 

  

Overall, in the Lunga Lunga area the institutional capacity does not seem to be strong enough to 

lead to more than kernels of IS. Although most companies network with each other to a certain 

degree and they work together to find solutions to problems considered of common concern, such 

as security, this mostly happens in smaller groups. Further, there is no common vision in the LL area, 

which could be considered to be due to the lack of knowledge, and thus knowledge sharing, 

regarding industrial symbiosis. This is partly because environmental issues are not yet considered 

to be a priority of common concern, as other issues seem more pressing to the actors. This in turn 

means that actors barely mobilise other actors regarding symbiotic exchanges unless the potential 

synergies are related to business reasons or a pressing common concern such as electricity.  
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The answer to the research question can be illustrated with different examples. For instance, when 

TC1 had a power problem the company was able to draw on its relational resources with their close 

neighbours. Hence, the strong trust and relationships between the companies located on the same 

street enabled and motivated them to find a common solution to the electricity problem, eventually 

creating a new utility synergy. Similarly, the employees at Osho Chemicals networked and shared 

knowledge with their partners to find a solution to lower the high prices of incinerating waste. Being 

affected not only by the institutional capacity, but also by the push of formal institutions in terms of 

regulations, they saw a greater opportunity set to engage in by-product exchanges by selling a part 

of their waste instead of incinerating it. However, Timothy said that they know that they might be 

able to engage in a by-product synergy with the neighbouring company by selling their used cartons 

to them. Nevertheless, he then explained that they do not try to engage in this exchange due to the 

lack of relational resources and failed joint initiatives with the neighbouring companies on other 

issues. Thus, these examples explain how the institutional capacity can affect actors’ engagement 

in IS. 

 

This answer contains both a dynamic and a static part. First, we present how institutional capacity 

affects the engagement of actors in IS in the LL area, which is dynamic in the sense that it 

incorporates the constant change, yet this part of the answer remains quite broad. In order to narrow 

the answer down to the local context, we present a static snapshot of the current situation, namely 

how the relatively low institutional capacity does not encourage the engagement in IS. However, this 

is not the answer itself, as we see both institutional capacity and IS as processes, which change with 

time. Thus, our answer is a combination of these two parts, the static and the dynamic. 

 

5.8. Other Interesting Findings 

This section aims to present some findings which are not relevant for answering the research 

question, but which we found interesting and useful, and which could necessitate further research. 

During the coding process, sections of the transcripts were found to be related to Jawahir and 

Bradley’s (2016) 6Rs and were coded as “Rs”, which include “reuse”, “recycle”, “redesign”, 

“remanufacture”, “reduce” and “recover” introduced in subchapter “2.1. Circular Economy”. 

  

Examples were found for all the 6Rs, except “remanufacture”. Regarding “reuse”, Subhash explained 

that some of the inputs they buy come on an inner core, which they return to the supplier to be used 

again. In regard to “recycling”, as was also mentioned in previous chapters, many of the interviewees, 

such as Timothy, mentioned that they give or sell their by-products and wastes to recyclers. An 
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example of “redesigning” was also encountered; Kewal recounted that they started using PET bottles 

and plastic bags as inputs instead of wood for environmental reasons. Further, several examples of 

“reducing” were likewise found. For example, Brian explained that their employees are trained to use 

materials as efficiently as possible in order to reduce the amount of waste and Nestlé implemented 

a “Going for Zero Waste” strategic plan, which Francis talked about. Regarding “recover”, Jacob 

explained how often the informal sector gather post-consumer materials, which they then sell to other 

individuals or companies. 

  

These findings are interesting, not because they answer our research question, but because these 

activities are also part of the circular economy, thus providing different ways in which companies can 

be more environmentally friendly. Although some of these activities are still motivated by 

conventional business reasons, such as reducing costs by using materials more efficiently, others 

are motivated by the desire to benefit the environment, such as Brush’s redesign of process and 

products. This may potentially point to a higher environmental awareness than previously 

considered. Simultaneously, the fact that the informal sector gathers post-consumer materials and 

sells them to companies, such as Brush, in order to be used as inputs, increases the amount of IS-

like exchanges. Therefore, it could be interesting to consider IS in combination with other circular 

economy practices in future studies, in order to provide a more holistic picture. 
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6. Discussion 
The previous chapter presented our empirical findings, analysed them by contrasting and comparing 

them, as well as by connecting them to the relevant literature, thus enabling us to answer the 

research question. Having reached this stage, it is now important to discuss what the implications of 

our findings are for the theory and business practices, as well as to reflect on the methodological 

choices made throughout the thesis process. Lastly, we present topics for further research. 

 

6.1.  Implications for Theory and Business Practice 

This subchapter aims to look at the implications of our empirical findings for the theory and business 

practice. First, we revisit our analytical framework by taking the findings into consideration, followed 

by discussions on findings and considerations related to the institutional capacity, formal and 

informal institutions, the process perspective, as well as definitions. Lastly, we briefly describe some 

implications for business practices.  

6.1.1. Revisiting the Analytical Framework 

Theories and solutions regarding IS and industrial ecology in general have been argued to have 

been developed in Western countries, and thus are not always applicable to the local African 

contexts (Olayide, 2015). Nevertheless, we chose our analytical framework because it takes the 

context into consideration through the formal and informal institutions, thus avoiding this potential 

problem. If another framework was chosen that did not include the context, it could have been a 

drawback. This is due to the fact that the collected data shows that the formal and informal institutions 

are important due to their effect on the motivations and opportunity set of the companies, thus also 

indirectly affecting the institutional capacity of the area and the symbiotic exchanges of the actors.  

 

The analytical framework used proved to be beneficial by covering the three levels (the project level, 

the regional industrial system, and the formal and informal institutions), as it allowed us to answer 

our research question. From our answer to the research question of the thesis it can be seen that 

our empirical data fits with the analytical framework, but with slight differences. As previously 

mentioned in subchapter “5.3. Formal and Informal Institutions” and subchapter “5.5. Linking 

institutional capacity to actors’ motivations and opportunity set”, our data shows that the formal and 

informal institutions, as well as institutional capacity, affect also the motivations of actors, not only 

the opportunity set that they see. This is depicted in Figure 10 below, where the changes are 

emphasised by being coloured orange. 
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Figure 10. The revisited analytical framework. Source: Own creation, based on Spekkink (2015) 

 

In the Figure 10 it is possible to see that the formal and informal institutions as well as the institutional 

capacity affect both the motivations and opportunity set of individual actors, instead of only affecting 

the opportunity set, as it is explained in the literature (Spekkink, 2015) and as it was depicted in our 

initial framework. Based on this updated framework, some further relations to theory will be reflected 

on. 

6.1.2. Reflections on Institutional Capacity 

Our findings on institutional capacity are in line with the existing literature, as the explanatory part of 

our research shows that institutional capacity is important for IS (Boons et al., 2014; Spekkink, 2015). 

This corroborates the argument that looking at the technical possibilities of symbiotic exchanges is 

not enough and that social aspects should be considered as well. However, it needs to be highlighted 

that the conclusion on institutional capacity seems to differ depending on the area one looks at. For 

example, several of the interviewees mentioned that they had successful collaborative efforts with 

their close neighbours, but not with the other companies in the LL area. This does not contradict the 
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existing theories, however it does imply that specifying the scale to be looked at is extremely 

important, as it may provide different conclusions. 

6.1.3. Reflections on Formal and Informal Institutions 

Both this thesis’ initial analytical framework, as well as the reviewed framework are slightly different 

from Spekkink’s framework in regard to institutions. We chose to name them “formal and informal 

institutions” instead of “institutional context” to clarify which perspective we are focusing on from the 

vast choices within institutional theory. Narrowing down from the beginning proved to be helpful, as 

it enabled us to make informed decisions on what to count as institutions. Keeping a broader 

definition could have proved to be confusing, as some authors consider for example organisations 

to be part of the institutions (Scott, 2014), and thus the line between actors and institutions could 

have been too blurred. 

 

As previously mentioned, we consider it as beneficial to include the formal and informal institutions 

in the thesis, as these allow for the local context to be taken into consideration and thus being able 

to adapt theories created for a different part of the world. Some authors criticise institutional theory 

for ignoring the role of individual choice and agency (Welter & Smallbone, 2011). However, from our 

experience this was not perceived as a problem during our research process, since we combined 

the institutional theory with other theories. 

6.1.4. Reflections on the Process Perspective 

The chosen definition sees IS as a process, and thus the institutional capacity concept can be used 

to analyse how IS evolves over time, by for example looking at consecutive events and interactions 

(Boons et al., 2014). Due to our time and resource limitations, it was not possible to follow a process 

approach, such as an event sequence analysis (ESA) recommended by Boons et al. (2014). 

However, the final aim of the research question was to find out in what way institutional capacity 

affects the engagement of actors in IS, which is still part of the process perspective as it implies that 

changes in the institutional capacity will affect the engagement of actors, instead of considering IS 

static. 

6.1.5. Reflections on Definitions 

Generally, during the thesis process the importance of the choice of definitions came to light, 

especially the definition of “IS”, but also of other terms, such as “motivations”. As previously 

mentioned, we chose to follow Chertow’s (2000) definition of IS, which is one of the most commonly 

accepted ones, as well as one of the more restrictive ones. This definition proved to be useful by 

including for example competitive advantage, which was not directly discussed in the thesis, but 
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which proved to be relevant as all interviewees mentioned increased profits or decreased costs as 

a motivation to engage in symbiotic exchanges. Further, by including proximity, it allowed us to 

choose a case study of a limited geographic area. However, a wider definition of IS including 

companies within the same organisation and sometimes recycling-oriented businesses, which is 

argued for by some authors (Van Berkel et al., 2009; Lombardi & Laybourn, 2012) could have led to 

a different conclusion on whether there is IS or just kernels of IS in the LL area. Further, our data 

showed the potential importance of the informal sector, which was not focused on in the literature 

until now to the best of our knowledge. By including the informal sector into the definition as well it 

might be possible to provide better estimates of the environmental benefits. However, we chose not 

to update the definition used, as we believe we would have needed to gather more data from the 

interviewees, which was not possible in this time frame.  

 

Turning to other definitions, such as of “motivations”, we realised that clarifying definitions is 

important to be able to distinguish whether our findings were actually different from Spekkink’s (2015) 

findings or were simply based on a different definition. This is relevant for other definitions as well, 

such as “institutional context”, “wastes” and “by-products”. 

6.1.6. Implications for Business Practice 

The findings showed that there is a general knowledge about the value of some wastes and by-

products such a plastics, paper and steel, for which by-product synergies seem to be frequent. These 

have further shown to provide a competitive advantage by reducing disposal costs and generating 

income. However, by-product exchanges of  for example sludge with less related industries have not 

appeared in our data. Thus, the data implies that for these by-product exchanges to happen the 

companies have to learn about these possibilities first. This further supports the answer to our 

research question that established that institutional capacity influences the actors’ motivations and 

perceived opportunity set and therefore is extremely important for actors’ engagement in IS, although 

not as the only factor. In practice, this indicates that it is important for companies to network, as this 

can potentially increase the trust and knowledge sharing opportunities between companies, enabling 

them to mobilise easier to find common solutions. Further, our interviews indicated that it is mainly 

the directors of companies who engage with other actors and who are more likely to be involved in 

KAM, for example. We believe that it might be interesting to also have a space for other employees 

to network, for example the production managers or the ones in charge of waste management, as 

this could facilitate the dissemination of information on industrial symbiosis and other 

environmentally friendly practices which are also economically beneficial for the company. 
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6.2. Reflections on Methodology 

Having reached the end of the research process, it is important to reflect on the choices made 

regarding the methodology and quality of data gathered for the thesis. Overall, we consider our 

methodological choices to be in line with each other, reinforcing each other. In this subchapter, first 

we present the reflections on the philosophy of science and the research approach.  Following, we 

reflect on the quality of the data, and lastly we discuss the generalisability of the research.  

6.2.1. Reflections on Philosophy of Science and Research Approach 

In this section, first the choice of the philosophy of science, critical realism, is discussed, followed by 

reflections on the selected research approach, the abductive approach. 

 

The choice of critical realism enabled us to select the subsequent methods through which we were 

successfully able to answer our research question, and therefore we believe it was a suitable choice. 

Particularly, the fact that this philosophy of science takes social actors into account, as well as its 

focus on “how” and “why” specific phenomena became as they are, are considered as well-suited 

for the phenomenon of interest (Sayer, 2000). Thus, we consider this choice to be appropriate, 

especially in regards to guiding the subsequent choices made. 

 

We also consider the abductive approach to be appropriate for this study, especially as it is more 

suitable for theory development than theory generation (Dubois & Gadde, 2002). Further, the 

abductive approach was useful in an uncertain environment, as it allowed us to have an interplay 

between the conceptual and the observational work. This was particularly useful in the Kenyan 

context, as there was not enough previous data on IS in Nairobi to be able to choose a conceptual 

framework without considering the data that was being gathered simultaneously. Therefore, a 

combination of exploratory and explanatory research was necessary, first to find out what the 

situation is and thereafter to explain why. Also, the further choices made due to the abductive 

approach, such as performing semi-structured interviews, allowed us to remain open to new insights.  

 

However, due to the limited time of our field study in Kenya, we decided to not follow the chosen 

abductive approach to the end. It is often recommended to return to the interviewees after analysing 

the data in order to receive confirmation and potentially gather further data. Due to the fact that it 

was not possible to establish contact with the companies in Kenya before taking the field trip, we 

decided on a research design where only one round of semi-structured interviews would be 

performed. This also had consequences on the rest of the thesis, as we had limited opportunities to 
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change focus and follow up on divergent findings, for example on the importance of informal sector 

actors to facilitate IS in the LL area. 

6.2.2. Quality of Data 

This section focuses on the quality of the data collected and analysed in this thesis. Due to the 

chosen abductive approach there was a constant interplay between all parts of the thesis, and thus 

some considerations regarding the quality of data have already been mentioned in the chapter “3. 

Methodology”. Those concerns will not be repeated and therefore this section will reflect on concerns 

which have not been touched upon already. Two main aspects will be looked at, namely “reliability” 

and “validity”. These are often used for quantitative studies, however some authors argue that they 

can be used for qualitative studies as well (Saunders et al., 2012). 

Reliability 

Reliability poses the question whether the data collection techniques used and the chosen analytic 

procedures would lead to the same findings if another person would employ them in different 

circumstances (Gibbs, 2007).  

 

Our research is both context-specific and time-specific, thus it is unlikely that another researcher 

would gather exactly the same data if the research is replicated in different circumstances. Following 

a purposive sampling technique would lead to a different mix of actors interviewed. Even if it is 

chosen to perform a new study in the LL area, it would most likely be other companies that would 

have time to be interviewed, and their views on the issues discussed and activities the actors engage 

in are highly likely to change over time. However, in order to maintain reliability, we made sure to 

record all data by transcribing the interviews and taking notes where it was not possible to record 

the interview. Further, we made sure to write memos for coding, so our decisions are well-

documented and can help other researchers code and analyse the data in the same way. Reliability 

was also increased through the teamwork, as we were able to cross-check the work of one against 

the work of the other, thus decreasing researcher bias. Therefore, although a completely new study 

is unlikely to have the exact same findings, we believe that if another researcher would analyse our 

data they would reach the same conclusion. 

Validity 

Validity can be divided into internal validity and external validity, which is also called generalisability. 

Internal validity will be discussed here, but external validity will have its own section below, as it is 

considered to be the pitfall of several of our methodological choices and thus we believe it best to 

present it separately. 
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Internal validity is about establishing that the research proves causal relationships between variables 

(Saunders et al., 2012). However, validity can only be applied to causal or explanatory studies, not 

to descriptive or exploratory ones. As our study is partly exploratory and partly explanatory, it can be 

said that this is not applicable for the exploratory part, where we aimed to find out what the symbiotic 

exchanges of the interviewed companies in the LL area are or how the institutional capacity in the 

area is. Thus, internal validity can only be considered for the explanatory part of the thesis, namely 

how different aspects affected the engagement of actors in industrial symbiosis. As validity is often 

proved through statistics in quantitative studies, this is not possible in a qualitative study like ours. 

Instead, we tried to ensure validity through the constant interplay between data and theory, as well 

as by trying to illustrate all of our data in tables or support it through quotes.  

6.2.3. Generalisability 

This aspect refers to whether findings can be generalised to other groups or settings (Saunders et 

al., 2012). Generalisability, or external validity, has its own section as this is often a point of criticism 

of qualitative studies and case studies, and therefore we find it important to highlight.  

 

With its stratified ontology, critical realism is often considered to deny the possibility of generalisation 

(Bechara & Van de Veen, 2007). In line with this, our aim was to find out how institutional capacity 

affects the engagement of actors in IS in a specific geographic area, the Lunga Lunga area, thus 

making our study highly context-dependent. Further, we follow the belief that the world is in constant 

change and therefore our aim was not to reach law-like generalisations as it would have been the 

case following a positivist philosophy of science. Moreover, not only do we believe that the world is 

constantly changing, but we also see IS as a process affected by the context instead of it being 

static, and thus generalising to copy an IS model from one geographical area to another is not our 

goal.  

 

However, it should be highlighted that we followed an analytical framework developed and tested in 

Western Europe until now and concluded that it can successfully be applied to the context in the LL 

area, thus potentially showing its generalisability. Further, as our findings mostly corroborate 

previous findings on the direction of the effects in the framework, it could argued that these could be 

generalised. However, more research is needed on the discrepancies, such as the effect of the 

institutional capacity as well as formal and informal institutions on motivations. Lastly, it could also 

be argued that findings on formal and informal institutions are likely to be generalisable to all of 

Kenya. 
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6.3. Future Research 

This thesis research provided answers regarding the effect of institutional capacity on the 

engagement of actors in industrial symbiosis. Simultaneously, it also increased our awareness of 

other issues that should be researched to further the knowledge of IS in Kenya or other parts of the 

world. Some of these will be discussed here. 

 

Firstly, we encountered that different aspects could have different importance depending on the type 

of symbiotic exchange focused on, whether it is on by-product synergies or utility synergies. For 

example, proximity seemed to be more important for utility synergies than for by-product exchanges. 

It could be interesting to take this research further by looking more clearly into how institutional 

capacity or formal and informal institutions could affect the motivations and opportunity set of 

companies to engage in either by-product synergies or utility synergies. 

 

Secondly, it could be beneficial to research the impact of using different breadths of the definition for 

IS. For example, one could look further into whether including companies within the same 

organisation and recycling-oriented businesses provides a better image of the economic, 

environmental and potentially also social benefits of IS. Moreover, the informal sector actors were 

mentioned by several of our interviewees, and thus it could be interesting to study what their role is 

in industrial symbiosis. This could potentially lead to a definition where the informal sector is included.  

 

Thirdly, during the analysis of our data we found it interesting to see that some topics related to 

circular economy emerged, such as the 6Rs (reuse, recycle, redesign, remanufacture, reduce and 

recover). Only some of these are covered in IS. Therefore, in a wider study, it could be interesting to 

consider other circular economy aspects alongside IS, as we perceived that this could possibly 

provide a better picture of, for example, environmental awareness. The focus would then be less on 

following a narrow definition of IS or the 3-2 heuristic, and more on how to best include the 

environmental benefits in the research. 

 

Lastly, considering the current situation in Kenya more closely, it could be interesting to study the 

effect of the new Compliance Assistance programme by NEMA. For example, it could be possible to 

research if this could have an effect on informal institutions, such as regarding the lack of trust for 

authorities. Moreover, one could look at whether IS initiatives within this programme can motivate 

companies to engage in further symbiotic exchanges, since it would rather be a planned approach 

by a public organisation, than uncovering existing symbiotic exchanges.  
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7. Conclusion 
The aim of this thesis has been to answer the research question “How does the institutional capacity 

of the Lunga Lunga area affect the engagement of actors in industrial symbiosis?”. An increased 

interest in sustainable development and green growth can be recognised throughout the world, for 

example by the creation of the Sustainable Development Goals, and in Kenya more specifically 

through their Green Economy Strategy and Implementation Plan. This is an important step, as 

environmental problems are increasingly prevalent in the Global South. Simultaneously, the 

manufacturing industry is gaining increased importance, which has led to our interest in industrial 

symbiosis, a practice that can reduce the environmental impact of industrial activities.  

 

From this interest and the decision of taking a critical realist perspective and following an abductive 

approach, which guided our subsequent choices, we found that a case study of the Lunga Lunga 

area in Nairobi would be most suitable for this thesis. Moreover, there is only limited research on 

industrial symbiosis in Africa. Therefore, we considered that the gathering of primary data for the 

case study was necessary, which was done during a 20-day field trip to Nairobi in March 2018. This 

led to the decision of conducting semi-structured interviews with 11 companies in the Lunga Lunga 

area, as well as with six experts.  

 

According to our findings, our research question can be answered in the following way: Institutional 

capacity, in combination with the formal and informal institutions, affect the actors’ motivations and 

opportunity set. These in turn affect the decisions actors take, influencing interaction between actors. 

These interactions can lead to the engagement in symbiotic exchanges, and eventually the possible 

creation of a network of industrial symbiosis. At the same time, the interactions also have an effect 

on the institutional capacity, reinforcing or decreasing it, as well as have the potential to influence 

formal and informal institutions. Currently, institutional capacity is not very strong in the LL area, and 

even though actors engage in symbiotic exchanges, these are only to an extent of representing 

kernels of industrial symbiosis. This could be due to the fact that there is no knowledge sharing on 

industrial symbiosis, no common vision regarding environmental issues and therefore no 

mobilisation for industrial symbiosis.  

 

We believe that this thesis contributes to the limited amount of research on industrial symbiosis in 

Kenya, to the discourse on IS in general, and the importance of social aspects in IS research, such 

as institutional capacity. Specifically regarding the analytical framework used, we propose that the 

institutional capacity and the formal and informal institutions affect the motivations of the actors as 
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well, not only the opportunity set, as previously argued. Further, we highlight the need to be specific 

about all the definitions used, as well as to consider whether a wider definition of IS, which would 

include more actors such as companies within the same organisation, recycling-oriented businesses 

and potentially the informal sector, could provide a better picture of the economic and environmental 

benefits of IS.  

 

Although still in its relative infancy, we believe that research on IS in Kenya, as well as other parts 

of the world, can inform actors on the economic and environmental benefits of IS, thereby potentially 

advancing sustainable development and green growth. 
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9. Appendices 

Appendix 1: Interview Guides 

Interview Guide - Companies in LL area 

Introduction: 

- Introduction about topic (and Masters if relevant) 

- Why interest in their company 

- Ask about anonymity and confidentiality 

- Ask about recording the conversation 

- Ask if they have any questions 

 

Interview: 

Outputs 

- Could you tell us about your by-products or wastes.  

Probe about: 

- Do you sell any (within or outside the area)? To whom? 

- What are your motivations for selling? How did you reach that process (idea, 

drivers, motivation, planning, implementation, etc.)? 

- Do you track it? (probe on knowledge of own waste) 

- Do you have any challenges in handling wastes or by-products? 

- Do you consider alternative modes of handling waste?  

Probe about: 

- What makes (or would make) you consider alternative modes of handling waste? 

- Is it external or internal drivers? 

- Do you see any opportunities? What would be the challenges? 

 

Inputs 

- Do you buy wastes or by-products to use as inputs?  

Probe about: 

- Do you buy any (within or outside the area)? From whom? 

- What are your the motivation for buying? How did you reach that process (idea, 

drivers, motivation, planning, implementation, etc.)? 

- How did you learn about this opportunity? 

- Do you have any challenges? 

- Do you consider buying (other) by-products/wastes to use as inputs? 

Probe about: 

- What makes (or would make) you consider it? 

- Is it external or internal drivers? 

- Do you see any opportunities? What would be the challenges? 

 

Institutional capacity/Collaboration 

- Can you tell us more about collaboration in the area?  
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Probe about: 

- What areas do you collaborate in (both related and unrelated to IS)? 

- What are the priorities for collaboration? 

- What challenges and opportunities are there?  

- Can you tell us examples from the past? Plans for the future? 

- Are there common meetings (e.g. with KAM)? Who pushes for meetings or 

collaboration? 

 

Other 

- Is there anything else you believe might be relevant to tell us about? 

 

Ending the interview: 

- Ask again about anonymity and confidentiality 

- Thank you, exchange contact information and inform about “giving back” 

 

Interview Guide - Experts  

This is the general interview guide for the experts. However, each interview differed as we had 

specific additional questions for each interviewee depending on their expertise, which highly 

influenced the direction of the discussion. 

 

Introduction: 

- Introduction about topic (and Masters if relevant) 

- Why interest in interviewing them as experts 

- Ask about anonymity and confidentiality 

- Ask about recording the conversation 

- Ask if they have any questions 

 

Interview: 

- Can you tell us about industrial symbiosis in Nairobi?  

Probe about: 

- Do they know instances of IS? 

- What could be opportunities and challenges for companies? 

- How is the collaboration regarding IS? 

- How is industrial waste management organised in Nairobi?  

Probe about: 

- Regulations  

- Implementation. 

- How prone are the companies in the industrial area to concern themselves with the efficient 

use of resources (or waste management)? 

- And what motivations/reasons they have for joining projects? 

- What industrial waste could be economically viable to collect? (since we found mainly 

municipal waste management, not on industrial waste) 

- What is the perception of waste in Kenya?  



 

119 
 

Probe about: 

- Is this perception changing? 

- What is the perception of consumers regarding products made with wastes or by-

products? 

 

Ending the interview: 

- Ask again about anonymity and confidentiality 

- Thank you, exchange contact information and inform about “giving back” 
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Appendix 2: Table of all motivations and opportunity set 

Motivations Opportunity set - challenges Opportunity set 

- drivers 

• Environmental 
concerns 
(environmental 
benefit) 

• NEMA push 

• Profit (economic 
benefit) 

• Increase income 

• Decrease cost 
(proximity; 
networking; saving 
on packaging if 
selling to sister 
company, etc.) 

• Time saving 

• Organisational 
shared values & 
vision 

• Abiding to strategy 

• Government 
regulations push 
(e.g. potential PET 
ban) 

• Stay in business 

• Proactivity to avoid 
future bans 

• Was always like 
this (convenience) 

• Efficiency (water, 
energy, etc.) 

• Risk management 
(electricity cut-offs, 
water quality, 
supply fluctuations) 

• Scarcity/deficiency 

• Branding 

• Value addition 

• Motivated top 
management 
(push) 

• Social benefit (e.g. 
job creation) 

• Avoiding health 
issues 

• Saving space 

• Being front-runner 
(don't want to be 
left behind) 

• Lacking technology/ 
machinery 

• If market has no use for 
it, then we don't either 

• No (knowledge of) local 
recycling facilities to buy 
input from 

• Specific type of output 
(e.g. adhesive labels 
cannot be sold) 

• Lack of financing (or 
monetary resources) 

• Space availability (e.g. no 
space for sorting/ storing) 

• Quantities too low to be 
sold 

• Extra resources 
necessary (e.g. 
employee to manage it) 

• Limited amount of buyers 
in the area 

• Inputs needed are very 
specific (incl. high 
standards) 

• Regulations (e.g. not 
allowed to use recycled 
materials for food 
packaging) 

• Un-sensitised employees 
(e.g. for segregating 
right) 

• Difficulty of finding buyer 
who accepts irregular 
outputs 

• Some waste having no 
value (or that belief) 

• Transportation costs and 
logistics (proximity 
potentially important) 

• (Possibly) regulations 
about using products only 
for initially intended use 
(e.g. acid containers) 

• Company requirements 
for buyers (standards) 

• Government 
requirements for buyers 

• Need for common effort 

• Lack of awareness (e.g. 
about usefulness, about 
potential partners such 

• Lack of expertise 
about it 

• Lack of land (needs to 
be provided by 
government) 

• No knowledge of own 
waste created 

• Also post-consumer 
waste should be 
considered  

• No long-term 
relationships with 
buyers (e.g. because 
they are from informal 
sector) 

• Command-and-control 
system not conducive 
(no assisting, just 
punishing) 

• No organisational 
readiness 

• Industries dependent 
on sustaining 
production (no new 
investment, inefficient 
machinery) 

• Fluctuating price of 
buying for input 

• Unstable supply for 
input 

• Inconsistent quality to 
use as input (incl. 
health hazards) 

• Self-interest before 
collaboration (e.g. for 
utility sharing) 

• Need to keep 
business secret, so no 
willingness to interact 

• Only parts of output 
can be used as input 

• Slow-down of buyer's 
demand affect 
demand of output 

• Licencing is problem if 
you need to transport 
waste yourself (e.g. if 
buyer can't soon 
enough) 

• Slow speed of 
decisions  

• Specific 
materials are 
always 
valuable (e.g. 
steel, zinc) 

• Nothing is 
wasted in the 
Kenyan context 
(plastic, wood, 
metal, 
cardboard, 
etc.) 

• High demand 
for some 
specific 
materials (e.g. 
steel) 

• Proximity to 
e.g. Dandora 
makes 
materials 
available 

• Regulations 

• Different 
understanding 
of waste (seen 
as more 
valuable) 

• Technology 
embraced 
easily in Kenya 

• Cheap labour 
force 

• Green 
economy vision 

• Shortage of 
resources (e.g. 
paper) 
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as PET bottle recyclers, 
etc.) 

• Complicated logistics 
(e.g. take-back scheme) 

• Need for solution to be 
sustainable 

• Fear of free-riders 

• Lacking harmony of 
regulations (creates 
confusion, double-
licencing, etc.) 

• Requirements of local 
customers (and cost of 
communicating IS to 
them) 

• Approvals needed 
(e.g. for utility sharing) 

• Not knowing which 
company is where (no 
mapping) 

• Lack of government 
support for SMEs due 
to their complexity 

• Reluctancy to take 
some inputs (e.g. 
because it's by 
chemicals company) 

• Backlog of buyers 

• Contaminated outputs 

• No availability or 
knowledge about 
alternative inputs 
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Appendix 3: Table of all Formal and Informal Institutions 

Formal Institutions Informal Institutions 

• License to get rid of 
waste (incineration of 
hazardous waste, 
transport, etc.) 

• NEMA regulations on 
compliance (e.g. 
recording disposal of 
waste, wastes that need 
to be incinerated, etc.) 

• Bank interest cap (14%) 

• Standards (ISO, for 
manufacturing, etc.) 

• By-laws for industrial 
area - concern for 
neighbour (incl. waste 
management) 

• Government regulations 
regarding bans, e.g. 
plastic ban 

• Environmental audit 
(NEMA, air quality, water, 
etc.) 

• Company standards for 
buyers/ partners 

• Regulations regarding 
long-term agreements for 
disposal of waste (landfill 
or incineration) 

• Company standards for 
disposal (e.g. regarding 
IS) 

• Company standards for 
inputs 

• Regulations on 
companies 
responsibilities of waste 
(e.g. collect back from 
customers) 

• Other countries' 
regulations (e.g. China 
ban of plastic import) 

• County rules on waste 
management 

• Goverment plans and 
budget do not prioritise IS 

• Regulations regarding 
land ownership 

• KAM incentives for 
sustainability 

• Regulations regarding 
nationality (Asians can 
get citizenship now) 

• Belief that environmental 
pollution is not good (e.g. 
through incineration; industrial 
area should have conducive 
environment) 

• Attitude: no knowledge or 
interest of what might happen to 
waste after given or sold (not 
your responsibility anymore) 

• Belief: some waste has no value 
(e.g. if others don't need waste, 
they don't either) 

• Belief that European products 
are better 

• Attitude of working together if 
they see benefit 

• Attitude: Middlemen's way of 
organising (e.g. dividing areas, 
not encouraging segragation to 
maintain importance, etc.) 

• Attitude of minimising waste by 
re-using 

• Belief that somebody else's 
business is not your problem 

• Belief that everyone's problems 
are different, so no talking about 
it 

• Belief that all waste have value 
('nothing is wasted') 

• Attitude: no proper tracking of 
waste (e.g. just handling when 
the pile is too big) 

• Belief that some wastes have no 
value 

• Informal sector knowing 
everything that happens in 
companies 

• Short-term or no relationship 
with buyer (ocasionally calling, 
first-come-first-served, etc.) 

• Low trust (between companies 
and government; belief that 
KAM can be compromised by 
government, etc.) 

• Shared values in an 
organisation (e.g. zero waste or 
better environment) 

• Belief that everyone needs to 
work together to achieve goals 
(both in and outside a company) 

• Belief that everyone in a 
company needs to be aware or 
sensitised 

• Attitude: networking is crucial; 
being connected to the right 
people is important for taking 
action (e.g. through Rubicom; 
for finding alternatives; word-
of mouth; reputation and 
respect important) 

• Belief: political consumers 
don't exist (or are too few) 

• Belief that actors say they are 
greening but without doing it 
(e.g. KAM) 

• Belief that poverty is setting 
the high value of waste (and 
reason for informal waste 
pickers) 

• Attitude of not sharing 
information with others 
because it would put your 
business in danger (survival 
mode) 

• Belief that facts and data can 
convince consumers to buy 
products 

• Short-term vision for returns 

• Attitude of neighbours (or 
partners) helping each other 
(e.g. if there is fire) 

• Attitude: who should call the 
first shot (answers either 
'others' or 'us' but without 
doing it) 

• Belief that technology can 
help IS  

• Attitude of only talking 
together when there are 
problems 

• Attitude of letting others solve 
problesm and you just 
benefitting 

• Belief that institutional 
capacity doesn't help business 
or IS 

• Lack of awareness among 
individuals of environmental 
issues 

• Belief in the need to stay 
close to government to know 
what is happening there (and 
affect it) 

• Belief that compliance is 
important to decrease 
opportunity for corruption 
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• NEMA approval of factory 
and waste management 
plans 

• Waste management draft 
bill 

• Comand-and-control 
system with high rate of 
inspection 

• Government regulation 
regarding NEMA's 
income 

• Public participation 
requirements for all laws 

• Approvals for e.g. roads 
and sewer renovations 

• Compliance assistance 
programme by NEMA 

• Laws mentioning IS to 
promote 

• Belief that waste is a cost 

• Belief that waste management 
responsibility laws are not 
proper 

• Waste management not a 
priority for common discussion 

• Attitude: not everyone cares 
about the negative effects of 
their disposal (only care about 
profit), thus not following the 
rules 

• Belief that proper disposal, 
selling or recycling of waste is 
too expensive or time-
consuming (selfish interests) 

• Corruption 

• Uncertainty and no 
harmonisation between e.g. 
NEMA and county regulations, 
responsibilities, etc. 

• Attitude of consumers in relation 
to products (e.g. don't want 
recycled) 

• Belief that only regulations can 
push for change 

• Belief: citizenship or tribe affect 
your way of being, acting, etc. 

• Behaviour: informal waste 
collectors picking and selling 
waste 

• Command and control culture, 
lowers trust between e.g. 
government and companies 

• KAM seen as 'big boys club' 

• Belief that SMEs have own 
way of working 

• Culture of helping others in 
need 

• Attitude of only knowing 
people very close by (e.g. 
same road, not parallel roads) 

• Belief that more cooperation 
between government (e.g. 
NEMA) and companies would 
be beneficial 

• Belief that top management 
motivation can also lead to 
motivation of the whole 
company 

• Attitude of rejecting some 
ideas without doing the 
research (e.g. companies not 
wanting Osho waste because 
of the name 'chemicals') 

• Attitude of not changing 
processes or things that work 
well 

• Attitude of giving up on 
collaboration if previous 
attempts have failed 

• Belief that attitude can be 
changed if product not 
available (e.g. banning plastic) 

• Belief that polythene is a 
headache 
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Appendix 4: Industrial Area in Nairobi 

The illustration below shows a map of Nairobi. The red circle shows the area in which the main 

industrial activities in Nairobi take place. Thus, also the area covered by the KAM industrial 

chapter. The black circle named with Lunga Lunga area shows the part of the Industrial Area our 

study focuses on.  

 

 
Illustration of area where majority of industrial activities take place in Nairobi. Source: Own 

creation, based on Google Maps.  

 

Appendix 5: Transcripts 

Please find the complete transcriptions and interview notes on the attached memory stick.  

 


