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Abstract 
Circular economy could potentially be a solution for many sustainability problems globally. Two 
major problems faced in the global south are rapid deforestation and accumulating waste. However, 
circular economy has only been studied for the global north; there have barely been any studies for 
the Global South. This thesis aims to find a framework suitable for studying the potential and 
challenges of circular economy emerging technologies in the global south. The multi-level 
perspective (MLP) transition framework is tested on a case study to find out whether it is capable of 
analyzing the potential and drawbacks of circular economy emerging technologies in the global 
south. The case study used is waste-to-briquettes technology, which can be used as a cooking and 
heating fuel. By applying the MLP to every aspect of this case a clear image is established on how 
this technology is evolving in the global south. Using the outcomes from the MLP analysis, the 
Strategic Niche Management (SNM) framework is used to formulate policy recommendations to 
steer the waste-to-briquette technology. It can be concluded that the MLP is a very suited 
framework to describe circular emerging technologies in the global south for the case of waste-to-
briquettes. The main power of the MLP is the comprehensive guidance it provides to thoroughly 
understanding an emerging technology and the environment it operates in. The MLP guides the 
researcher by its three levels, the regime, landscape and niche. In addition, the MLP is well 
adaptable to conditions specific to circular technologies and the global south, such as multiple 
regimes.  
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Summary 
Circular economy is a concept gaining increasing attention in the global north the past decades. It 
concerns minimizing waste and maximizing the reuse of resources, creating a regenerative system. 
However, the concept has barely been matched with the global south. In the global south a large 
share of the inhabitants depend on woody biomass for practices such as cooking and heating. 
However, the forests where this biomass is collected from are rapidly depleting. In addition, cities in 
the global south are dealing with a waste problem. Landfills are ever expanding and waste is being 
burnt in the streets. These circumstances call for circular economy solutions. However, applying 
circular economy in the global south cannot be a copy-paste solution from circular economy in the 
global north. The global south differs from the global north in several ways, the most obvious being 
that structural poverty is a large problem in the global south. When aiming to implement circular 
economy in the global south, the social consequences of this should have a high priority, concerning 
the high degree of vulnerable groups in society. To investigate how circular economy potentially 
could be researched in the global south a framework called the multi-level perspective (MLP) was 
selected to be tested. This leads to the research question. 

‘To what extent is the multi-level perspective a suited instrument to investigate emerging 
technologies as a means to foster CE in sub-Saharan Africa?’  

To answer this research question a case study was selected. This case study is based on briquettes, 
which are chunks of densified biomass used for cooking or heating, instead of charcoal. These 
briquettes can be made from biomass waste, making it a potential circular emerging technology.  

 

Methodology 

The methodology used consists of two steps. The primary methodological step concerns conducting 
a literature review on circular economy and transition literature. This literature review uses 
academic literature to provide a solid theoretical basis. The second step is applying the MLP 
framework to the waste-to-briquettes case using various sources such as literature review of 
academic and grey literature as well as semi-structured interviews. In total 11 interviews were 
conducted using online calling software.  

 

The MLP analysis 

Using the three levels of the MLP, regime, niche and landscape, the framework of the MLP is applied 
to the waste-to-briquettes case. Starting with the regime analysis it becomes clear that there is a 
supply regime and a demand regime. The supply regime is the waste regime. It becomes clear that 
there are two parallel and at the same time overlapping waste regimes, the formal and informal 
sector. The formal sector collects waste using garbage trucks and landfills this. The informal regime 
collects waste using several different methods, from door-to-door collection using buckets to sorting 
waste at landfills and reselling this. The demand regime is the cooking regime. This regime currently 
uses primarily charcoal in the urban areas and firewood in the rural areas for cooking.  

The landscape analysis identifies several different forces pressuring and stabilizing the current 
regimes. Poverty is an obvious landscape force identified. Many people in the global south have 
limited means, explaining the need for cheap cooking fuels. Another landscape force is population 
growth and urbanization. Cities in sub-Saharan Africa are rapidly expanding due to population 
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growth and urbanization. This increases the demand of charcoal, which is an urban fuel. In addition 
this also increases the amount of waste generated and accumulating in cities. This force of 
population growth and urbanization contributes to the following landscape force, wood fuel scarcity. 
Wood fuel scarcity is caused by the rapid depletion of forests due to various reasons. This scarcity 
also increases the price and collection time of wood fuel, which pressures the cooking regime to 
embrace alternative cheap fuels. Modernization and privatization are other landscape forces. Those 
are forces embedded in the governing bodies to idealize private top down solutions which are often 
known to work in the global north but do not consider the properties of the global south. This force 
causes governments to often not include local practices such as the informal sector when designing 
new systems, such as a waste collection system. 

The niche analysis describes the production process of briquettes and the difficulties which are 
present in this process. Next, the users of the briquettes are described. Currently large customers 
are institutions like schools, restaurants and poultry farmers. Those institutions are easy to work 
with as they order large volumes. Briquette producers find it difficult to reach household customers. 
They struggle with bringing the product to the customer as close as charcoal.  

From the MLP analysis some challenges are deduced. One of the challenges identified is the 
circularity of the waste-to-briquette production. Currently many producers use char dust, which is a 
waste product from charcoal. As charcoal is an unsustainable regime-product, using waste from this 
production chain is undesirable. Another struggle identified is receiving funding to scale up 
production. There are too few investors willing to invest in briquettes. The reason for this being that 
it has very small profit margin. 

Using the strategic niche management policy framework which can be used as an extension to the 
MLP it is assessed how the niche development is currently developing and how policy makers can 
steer its development. It becomes clear that the briquette sector is doing well in terms of creating a 
network of different actors around the niche and learning from each other as well as from research 
institutes. The niche could benefit from tax exemptions by the government, as it is competing with 
the largely informally produced fuel charcoal.  

 

Conclusion and reflection 

It is concluded that the MLP is very well suited to analyze emerging circular technologies in the 
global south. The three levels of the MLP are especially valuable. The levels provide guidance 
towards thorough understanding of the situation. The regime provides understanding of current 
practices and gives insight into who might be affected by new technologies. This can prevent 
vulnerable groups from being excluded when new technologies are developed. The landscape 
provides understanding on the question ‘why’ a new fuel is considered needed in sub-Saharan 
Africa. The forces poverty, urbanization and wood fuel scarcity show why people are hungry for an 
affordable cooking alternative. The niche analysis gives insight into how the emerging technology is 
currently performing. The strategic niche management framework is useful to understand where 
support or steering of the emerging technology could be provided. In addition the MLP framework 
has proven to be flexible enough to incorporate elements typical to the global south, such as an 
informal and formal waste regime, and elements typical to circular technologies, such as a supply 
and demand regime. To conclude, the MLP has been a very useful framework in the case of waste-
to-briquettes. However, to generalize this finding more case studies should be conducted.  
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Due to COVID-19, Kampala, the capital of Uganda, could not be visited to conduct fieldwork. 
Therefore all the interviews have been conducted using online calling software. This was a great 
solution, however it can be possible that information was missed using this mode of communication 
instead of visiting interviewees in real life. For follow up research governments’ and investors’ 
viewpoints on the waste-to-briquettes case can be studied, as well as stakeholders operating in the 
informal sector.   
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1. Introduction 
1.1 Introduction to circular economy 
The current dominant type of economic model globally is a linear one, meaning that resources are 
extracted from earth, made into products, used and eventually disposed. This is called the ‘take-
make-dispose’ pattern. This linear model has some drawbacks. To make this economic model work, 
a continuous supply of virgin natural resources is needed, which end up filling landfills after being 
used. This practice leads to ever increasing landfills, rapid decrease of natural resources such as 
forests and minerals and the emission of greenhouse gases (Ellen MacArthur Foundation, 2012).  

However, a different economic model has gained attention recently. This model is called the circular 
economy (CE) model. Opposed to the linear economic model the circular economic model aims to 
decrease waste to a minimum, and to reuse resources to the maximum extent. It is designed 
regeneratively and aims to eliminate waste. The circular economy has multiple benefits compared 
with the linear economy namely: reduced pressure on natural resources, less pollution, less 
generation of waste and financial prosperity, as reusing resources can save billions of dollars (Ellen 
MacArthur Foundation, 2012; Schröder et al., 2019).  

CE started to receive increased academic and practical attention after the Ellen MacArthur 
Foundation (2012) published a report on it. In 2016 more than 100 articles were published on CE, 
compared to only 30 in 2014 (Kirchherr et al., 2017). Extensive research has been done on its 
workings and business models in modernized western societies. However, only recently the concept 
of CE was matched with developing countries in the global south. Barely any research has been done 
on CE in the global south, which makes it an interesting field to explore (Schröder et al., 2019).  

1.2 The need for circular economy in the global south 
The global south refers to countries previously named developing countries. It originates from the 
fact that most developing countries lie to the south of the industrialized countries. However, it is not 
a strict geographical term as Australia and New Zealand belong to the global north. The term global 
south does not imply that all countries in the global south are the same, however it does recognize 
that many countries in the global south share similar issues (UNDP, 2004). This thesis focusses on a 
specific group of countries in the global south, namely countries in sub-Saharan Africa, which 
comprises countries that (partly) lie south of the Sahara desert. Sub-Saharan Africa is an interesting 
region to study because it has major potential for development, but also faces major challenges. 
Examples of those challenges are; poverty, population growth and rapid urbanization. 

Concerning waste, currently most of the domestic and agricultural waste in African cities ends up 
being burnt, in landfills or in waterbodies, where it can become a hazard for the environment and 
health situation (Gebrezgabher et al., 2016; Goyal et al., 2018). 

In addition, nearly 81% of the sub-Saharan African population depends on woody biomass energy, 
such as firewood and charcoal, for cooking, household and economic activities. This need for woody 
biomass results in rapid deforestation in sub-Saharan Africa, which is evidenced by an annual 
deforestation rate of 0.7% (Bildirici & Özaksoy, 2015). With the sub-Saharan African population 
growing more than 2,5% annually since 1970, this deforestation is not expected to decrease (World 
Bank, n.d.). The simultaneous growing threat of biomass shortages and the accumulating amount of 
waste creates a need as well as opportunity for circularity.   
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1.3 Problem statement and research question 
As stated earlier in this introduction the topic of CE in the global north has been studied extensively, 
while the connection between CE and the global south has only been made recently. However, the 
way CE is conceptualized reflects conditions in high income countries in the north and is not suited 
to fit the global south. Specifically, CE in the global north is primarily focused on the environmental 
dimension, prioritizing reduced pressure on the earth, and this problem tends to be studied from a 
techno-economic angle (Chaturvedi et al., 2017). In the global south, apart from environmental 
problems, poverty is generally an even bigger problem. Undertaking narrowly scoped techno-
economic feasibility studies for CE projects and implementing circular economical practices without 
considering these broader societal issues might have disastrous consequences for poor people, for 
example when robbed of employment derived from informal livelihoods. Therefore, it is crucial that 
CE studies and practices in the global south include a major social dimension. The frameworks used 
to describe CE in the global north do not include this social dimension, or do so only to a minor 
degree (Schröder et al., 2019).  

This reveals the need for a framework suited to describe and understand CE in the global south, 
which includes not only the economic and environmental dimensions, but also its social viability and 
acceptability dimensions. The goal of this thesis is to make an attempt in matching a framework to 
understand and explain CE in the global south.  

The framework selected in this thesis is the socio-technical sustainability transition framework called 
the ‘multi-level perspective’ (MLP) (Geels, 2002). It is expected that this framework has potential to 
fit the application of CE in the global south because of its holistic nature. The MLP comprises 
multiple interacting aspects, which include social, cultural, historic, economic and technological 
aspects. Moreover, the interaction of these elements is seen to occur at different levels of 
structuration, which allows for a holistic and contextualized treatment of sustainability problems 
(see section 3.4 for a more detailed treatment of the MPL). Thirdly, the opportunities for, and 
challenges of introducing radically new technologies in society constitutes a central focus in the MLP, 
which matches well with the objectives and activities involved in the introduction of CE. This leads to 
the following research question: 

‘To what extent is the multi-level perspective a suited instrument to investigate emerging 
technologies as a means to foster CE in sub-Saharan Africa?’  

There are many possible routes towards circularity. To be able to investigate the suitability of the 
MLP a specific technological case is selected which is emerging in sub-Saharan Africa. This concerns 
the conversion of biomass waste into briquettes that can be used for cooking (Gebrezgabher et al., 
2016). This case was selected because it fits in the gap between the growing demand for, and 
scarcity of biomass for cooking and the excessive amounts of waste piling up. The MLP is applied to 
this specific innovative technological case of converting waste into cooking briquettes to discover 
whether it is a suitable framework to map out the potential transition towards a more circular 
economy in sub-Saharan Africa and the global south, encompassing not merely economic and 
environmental aspects but also the associated social dynamics. 

1.4 Research outline 
This thesis is divided into the following 10 chapters.  

Chapter 1 covers the introduction of this thesis report. It looks into the background of circular 
economy and the combination of circular economy and the global south. In this chapter the problem 
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statement and research questions are presented. In addition the case study used in this thesis is 
introduced. The case study concerns waste-to-briquettes technology.  

In chapter 2 the methodology is presented. The methodology used consists of two steps. The first 
step concerns a literature review covering circular economy and transition literature. From this 
literature review on transition literature a framework, the MLP, is selected. The second step of the 
methodology explains how the MLP is applied to the waste-to-briquette case. The use of different 
types of literature, academic as well as grey, is explained and the interview methodology is 
presented.  

Chapter 3 covers the literature review on circular economy and transition literature. The concept of 
circular economy and its applications in the global north and south are discussed. Furthermore, a 
range of transition literature frameworks are discussed from which one is selected as framework for 
this thesis. This framework is discussed more in depth, combining it with strategic niche 
management and the global south.  

In chapter 4, 5 and 6 the main pillars of the MLP, the regime, landscape and niche, are applied to the 
case respectively. Each chapter extensively elaborates on the elements influencing the regime, 
landscape and niche.  

Chapter 7 discusses challenges concerning the waste-to-briquettes technology discovered using the 
MLP analysis. In addition transition pathways which the waste-to-briquettes technology can possibly 
take are discussed.  

Chapter 8 uses the policy framework of strategic niche management to assess how the waste-to-
briquettes niche technology is developing and how it can be steered.   

Chapter 9 is the concluding chapter which refers back to the research question formulated in 
chapter 1. In this chapter all the knowledge created is combined into a final answer.  

Chapter 10 discusses the research implications and possibilities for further research.   
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2. Methodology  
To be able to answer the research question ‘To what extent is the multi-level perspective a suited 
instrument to investigate emerging technologies as a means to foster CE in sub-Saharan Africa?’ two 
methodological steps need to be taken. Firstly, the theoretical fundament of this thesis needs to be 
laid out. This is done by conducting an extensive literature review on the concept of circular 
economy and on sustainability transitions. Secondly the MLP is applied to the case. For this purpose, 
another literature review is conducted, focused on the situation of cooking and waste in the sub-
Saharan African context, complemented by fresh primary data gathering. 

2.1 Methodology step 1: circular economy and transition literature review 
Circular economy is a concept well studied in the context of the global north, but less studied in the 
global south. The literature review describes the differences between CE in the global north and the 
global south and identifies a knowledge gap. 

Transition literature deals with an academic topic covering theories and frameworks on socio-
technical transitions. In this thesis the multi-level perspective (MLP) framework is used. Firstly, the 
choice to use the MLP rather than other transition frameworks is motivated. Secondly, the MLP is 
explained in more depth. Thirdly the implications of applying the MLP in the global south are 
discussed. 

The type of sources used for this first part of the literature review is academic literature. This 
literature is collected via the online academic search engines Google Scholar and Scopus. In addition, 
the snowball mechanism consisting of tracing additional references in texts is also used. The search 
words used are ‘circular economy’, ‘MLP’, ‘multi level perspective’, ‘multi-level perspective’, 
‘transition’, ‘transition literature’, ‘global south’, ‘developing country’, ‘strategic niche management’, 
‘SNM’ and combinations of these terms.  

2.2 Methodology step 2: applying the MLP 
Applying the MLP to the topic of waste-to-briquette technology in sub-Saharan Africa requires a 
wide range of data. To gather this data academic literature, grey literature, informal literature like 
(online) newspaper articles and interviews are used.  

The online search engine Google is used to collect grey literature and informal literature. To collect 
academic literature the online academic search engines Google Scholar and Scopus are used. Via the 
snowball method involving the tracing of references in texts more literature is collected comprising 
both academic and non-academic sources. Search words used are, ‘global south’, ‘developing 
country’, ‘sub-Saharan Africa’, ‘sub Saharan Africa’, ‘infrastructure’, ‘urbanization’, ‘briquette’, 
‘waste management’, ‘cooking’, ‘cookstove’, ‘informal sector’, ‘poverty’, ‘modernization’, ‘waste 
picker’, ‘modernization thinking’, ‘population’, ‘fertility rate’, ‘energy poverty’, ‘charcoal’, ‘scarcity’, 
‘prices’, ‘deforestation’ and combinations of these terms. At this point, some of these search terms 
might come across as unrelated to this thesis topic. However, the relevance of these terms will 
become clear in later chapters. 

To strengthen the application of the MLP primary data were collected via semi-structured 
interviews. The interviews were conducted using online (video) calling technology and the language 
spoken was English. The interview protocol can be found in the appendix. The interviews were 
conducted between March 2020 and June 2020 and lasted between 20 and 60 minutes. In total 11 
different actors with connection to the briquette case were interviewed. An overview of the actors 
interviewed is shown in table 1. To gather interview data multiple starting points were used. 
Contacts of Eindhoven University of Technology, the report by SIPA & UNCDF (2018), the report by 
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Ferguson (2012) and the article by Mwampamba et al. (2013) were starting points to contact 
briquette manufacturers. Using the snowball effect more actors were contacted.  

Actor Location Number of different 
people interviewed 

Reference in 
text 

Briquette manufacturer Uganda 4 M1, M2, M3, M4 
Briquette manufacturer Tanzania 1 M5 
Incubation/business consultant Uganda 4 C1, C2, C3, C4 
Not for profit renewable energy 
organization 

USA 1 O1 

Carbonization expert USA 1 E1 
Table 1: Overview of the interviewees 

With the collected data, firstly the so-called ‘regimes’ (for now, broadly defined as the current ways 
of organizing and doing things in a certain sector) in the MLP are investigated. This encompasses 
both the supply side of the briquette technology – the waste regime, as well as the demand side –, 
the cooking regime. Secondly the surrounding contextual landscape is investigated to understand 
how these regimes have come about, and whether there are any pressures on these regimes 
currently, that emanate from the landscape. Thirdly the briquette technology, which is a niche 
technology in this case, is investigated. Finally using the strategic niche management framework – a 
policy tool which derives from the MLP – recommendations are drawn up for the waste-to-briquette 
niche technology. Following this method leads to an answer to the main research question. 
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3. Literature review: circular economy and transition literature 
In this chapter the theoretical fundaments of this thesis, the concept of circular economy and 
transition literature, are discussed. First the concept of circular economy is reviewed for both the 
context of the global north as well as for the context of the global south. Following, transition 
literature is reviewed. Several types of transition literature frameworks are discussed, and the choice 
for the framework selected, the MLP, is motivated. More specifically the workings of the MLP in the 
global south is reviewed.   

3.1 Circular economy in the global north 
Kirchherr et al. (2017) analyzed 114 definitions of circular economy with the aim of creating a clear 
view of the current understanding of the circular economy concept. They found that there is no 
broadly accepted definition of CE (Kirchherr et al., 2017; Schröder et al., 2019). In addition they 
discovered that CE is an emerging field in science as 73% of the definitions in their sample is dated 
from between 2012 until 2017 (Kirchherr et al., 2017).  

Kirchherr et al. (2017) mention that one report on CE, published by the Ellen MacArthur Foundation 
(2012), has been very impactful and most likely has changed the discourse. The definition of CE from 
this report is as follows ‘[CE is] an industrial system that is restorative or regenerative by intention 
and design. It replaces the ‘end-of-life’ concept with restoration, shifts towards the use of renewable 
energy, eliminates the use of toxic chemicals, which impair reuse, and aims for the elimination of 
waste through the superior design of materials, products, systems, and, within this, business models.’ 
(Ellen MacArthur Foundation, 2012, p.7).  

The Ellen MacArthur Foundation (2012) argues that the linear model of take-make-dispose of 
extracting and disposing resources is environmentally unsustainable and economically unprofitable, 
compared to the potential a circular economic model can have. The circular economy works in a way 
that a large proportion of resources are reused, and in this way relieving the burden on natural 
resources. According to the Ellen MacArthur Foundation (2012) CE can be economically beneficial 
because it generates material savings, declines supply risks and increases the long-term resilience of 
the economy (Ellen MacArthur Foundation, 2012). Figure 1 below shows the different ways 
resources are used in a linear and circular economy.  

 

Figure 1 The linear and circular economy visualized 1 

 
1 Source: https://kenniskaarten.hetgroenebrein.nl/wp-content/uploads/2016/07/English-PBL-Linear-VS-
Circular-1024x529.jpg 

https://kenniskaarten.hetgroenebrein.nl/wp-content/uploads/2016/07/English-PBL-Linear-VS-Circular-1024x529.jpg
https://kenniskaarten.hetgroenebrein.nl/wp-content/uploads/2016/07/English-PBL-Linear-VS-Circular-1024x529.jpg
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Prior to the report by the Ellen MacArthur Foundation (2012) CE was often linked to the 9R 
framework. This framework uses 9 words starting with an R as strategies towards a more circular 
economy. From the following strategies, recover, recycle, repurpose, remanufacture, refurbish, 
repair, reuse, reduce, rethink and refuse, the 3R framework concerning reduce, reuse, recycle is the 
most common in the studied literature. However, since the publication by the Ellen MacArthur 
Foundation (2012) the concept of CE has shifted away from the R’s towards a more systemic view, 
which visions the circular economy as an economic system that is designed restoratively and 
regeneratively as a whole (Kirchherr et al., 2017).  

3.2 Circular economy in the global south 
When considering CE for countries in the global south, the writer of this thesis considers the 9R and 
3R framework mentioned in the previous section as more applicable than the definition by the Ellen 
MacArthur foundation (2012). The latter definition is focused on systemic change, which can be very 
hard to achieve in countries in the global south, that regularly have a large informal sector and 
unstable governments. The 9R and 3R frameworks can be applied more incrementally, bottom up 
and on a small-scale, which can be regarded as more suitable for the global south.  

Only recently an attempt was made to match the concept of CE with the global south. Circular 
practices, as described in the waste regime analysis in section 4.1, however have been going on in 
practice for centuries (Goyal et al., 2018).  

A major difference considering CE for the global north and south is the motivation. In the global 
north the motivation for recycling can often be found in environmental ideals. In the global south 
recycling is regularly not done because of sustainability and environmental beliefs, but from an 
economic necessity perspective. Recycling provides livelihood for millions of people worldwide 
(Scheinberg et al., 2011). The informal waste management sector does not have the higher goal to 
deliver a clean city, but the goal of earning money for a living. 

A shortcoming of CE as it is designed and used currently is its lack of attention towards social 
inclusivity. CE is primarily focused on environmental and financial sustainability, and has social 
sustainability on a lower priority (Kirchherr et al., 2017). When aiming to apply CE in the global south 
social inclusivity needs to receive a higher priority than in the global north, the reason for this being 
poverty, as explained in section 1.3. New CE practices should include initial waste workers, and 
possibly aim at providing sustainable livelihoods for even more people, building on existing practices 
and maximizing their synergies with formal sector operators. Implementing new CE practices, 
without including the initial waste workers, can rob people of their employment (Schröder et al., 
2019), meanwhile also negatively affecting the functioning of modern waste handling services. If 
development and CE are to go hand in hand, initial waste workers need to be included. The informal 
sector is a major asset in the transition towards CE, as it provides good waste management and 
recycling services at low costs (Schröder et al., 2019). If system builders, governments and donors, 
want to embrace CE, they most likely also have to embrace the informal sector and its waste 
workers. 

3.3 Transition literature 
A transition is a far-reaching change in society affecting multiple actors and dimensions. A new 
product, service, business model or other innovation regularly substitutes an existing element. A 
transition regularly takes multiple years or even decades to happen. Technological transitions can be 
defined as ‘major technological transformations in the way societal functions, such as transportation, 
communication, housing, feeding, are fulfilled.’ (Geels, 2002, p. 1257). 
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A socio-technical transition is a broader transition than a technological transition, as it does not only 
require a technological change, but also major changes in the systems surrounding this technology, 
like user practices, institutional structures, cultural meanings, policy, etc. (Geels, 2010; Markard et 
al., 2012). For a socio-technical transition to be effective every aspect of life, from technology, 
institutions, economy to sociocultural aspects needs to transform (Wieczorek, 2018). An example of 
a socio-technical transition in society is the transition from using carriages for transport to using 
cars. This transition did not only require the car technology to develop, but also road infrastructure, 
legislation, user practices and fuel supply systems.  

Currently the world is facing a rapid depletion of natural resources and negative consequences of 
greenhouse gas emissions. This is partly caused by societal practices that do not include 
environmental stakes. To improve this sustainability transitions are required. Sustainability 
transitions are ‘long-term, multi-dimensional, and fundamental transformation processes through 
which established socio-technical systems shift to more sustainable modes of production and 
consumption.’ (Markard et al., 2012, p. 956).   

There are multiple theoretical frameworks connected to sustainability transitions. In this section four 
frameworks, multi-level perspective (MLP), technological innovation systems (TIS), strategic niche 
management (SNM) and transition management (TM), that are considered most significant will be 
discussed shortly (Markard et al., 2012).  

3.3.1 Multi-level perspective 
The multi-level perspective consists of three dimensions, the landscape, regime and niches (Raven et 
al., 2010). The regime consists of the dominant technology and supporting systems to fulfill a certain 
societal function. The regime can be supported or pressured by the landscape which is an exogenous 
force that is not influenced by individual actors. The niches are protected safe spaces where 
technologies can grow and mature until they are ripe to potentially replace the regime technology 
(Markard et al., 2012). The MLP is an analytical tool used to explain how transitions unfold and what 
factors drive and obstruct them. The combination of landscape, regime and niche are considered 
crucial for this thesis as those three structuration levels are extremely helpful in describing the 
dynamics and situation considering CE technologies in sub-Saharan Africa. 

3.3.2 Technological Innovation systems 
Just like the MLP, TIS is also an analytical tool used to describe transitions. TIS focuses on novel 
technologies and the institutional and organizational changes that are required for such a 
technology to become a success. Interaction between firms and other actors is seen as the essential 
driver of technological innovation. TIS has key processes, that are called functions, which need to run 
smoothly for the system to perform well (Markard et al., 2012). TIS is a suitable framework as it 
focusses both on a novel technology as well as the institutions and organizations surrounding that 
technology. However, TIS does not make a distinction between niche and regime, which is perceived 
as valuable for this thesis.  

3.3.3 Strategic niche management 
Unlike MLP and TIS, strategic niche management is a management tool for transition stakeholders 
designed to manage niche processes. SNM builds on the insights about niche dynamics as studied in 
the MLP framework and aims to understand specifically how niche technologies develop and can be 
supported. Elements of SNM are shielding, networking, learning and alignment of expectations 
(Wieczorek, 2018). Shielding is necessary to protect niche innovations from early selection pressures, 
which can eliminate young but promising technologies. Networking, learning and alignment of 
expectations are all processes supporting the socio-technical systems building around the niche 
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technology (Smith et al., 2014). For this thesis, the SNM framework by itself is too narrow and not 
analytical enough as it does not focus on the study of existing conditions, but solely on the niche 
technology and how to promote it. However, in chapter 8 SNM will be used as a framework for 
deriving recommendations on how to support the waste-to-briquette technology in a socially 
responsible manner, using the insights from MLP research. 

3.3.4 Transition management 
Just like SNM, TM is a management tool designed to manage and steer transition processes. TM 
combines literature on technological transitions with governance approaches and elements from 
complex systems theory. TM aims to manage ongoing transitions towards a more sustainable 
direction (Markard et al., 2012; Raven et al., 2010). Primarily, the TM framework is not useful for this 
thesis as it does not concern a transition that needs steering towards sustainability, but a settled 
technology, wood and charcoal, and a novel one, briquettes. Secondly, the TM framework is a more 
practical model used to manage rather than analyze transitions.  

Having reviewed these four prominent transition frameworks, the reasons to select the MLP as 
potential suited framework to analyze CE in the global south become clear. First of all the MLP and 
TIS frameworks are more suited because they intend to analyze transitions rather than managing 
them. The TM and SNM frameworks are management frameworks, which are useful when creating 
policy and trying to steer transitions. The TIS and MLP however are analytic frameworks aiming to 
understand transition dynamics. When comparing those two frameworks the MLP is better equipped 
to analyze broad societal transitions as it uses a landscape, regime, niche conceptualization. The TIS 
does not make a distinction between niche and regime, making it less suitable to analyze complex 
transitions. In the following section the MLP and SNM, which is used to draw up recommendations, 
are explained more in depth.  

3.4 Framework: the multi-level perspective 
The multi-level perspective (MLP) is a framework that can be used to explain and understand 
(sustainability) transitions and how those unfold (Geels, 2002, 2010; Wieczorek, 2018). The model is 
a descriptive model of transition dynamics (Bidmon & Knab, 2018) and is viewed as one of the most 
fundamental models in transition literature (Wieczorek, 2018).  

As mentioned earlier, the multi-level perspective consists of three analytical levels; the socio-
technical landscape, the socio-technical regimes and the niches, all displayed in figure 2. The central 
level consists of the socio-technical regime. ‘The socio-technical regime represents the dominant 
cognitive, regulative and normative rules and resource structures that have emerged around a 
technology’ (Bidmon & Knab, 2018, p. 904). Regimes are the rules and routines that define the 
dominant way to execute societal functions. Dominant technologies are generally completely 
embedded in their environment which creates path-dependency and ultimately lock-in. ‘Established 
technologies are highly intertwined with user practices and life styles, complementary technologies, 
business models, value chains, organizational structures, regulations, institutional structures, and 
even political structures’ (Markard et al., 2012, p. 955). Regime technologies are dynamically stable 
meaning that path dependency and lock-in cause dominant technologies to only change 
incrementally, rather than allowing radical changes (Bidmon & Knab, 2018; Markard et al., 2012; 
Wieczorek, 2018). A transition is defined by a regime shift (Geels, 2010), which means that a new 
dominant-way-of-doing-things is established (Raven et al., 2010). 

MLP is mainly used to understand the transition from one regime to another. However, multiple 
regimes can also be interacting with each other, which is called multi-regime dynamics. One type of 
multi-regime dynamics is the functional relation of input and output in a value chain (Konrad et al., 
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2008). The emergence of waste-to-briquette technology also involves this type of multi-regime 
dynamics, this will be elaborated in more detail in chapter 4.  

 

Figure 2 The three levels of the MLP (Geels, 2010) 

Regimes are stabilized by the socio-technical landscape. This is the most rigid level of the MLP, which 
works exogenously as it can influence actors in the MLP, while those actors can barely influence the 
landscape (Bidmon & Knab, 2018; Wieczorek, 2018). The landscape comprises processes such as 
urbanization, demographic changes, wars or crises. Those factors can put pressure on the regime, 
making it less stable and more prone to adopt radical innovations (Wieczorek, 2018).  

Those radical innovations emerge from niches. Niches are protected safe spaces where new 
technologies can grow and mature (Geels, 2010; Markard et al., 2012; Smith et al., 2014). Niches are 
very unstable as new technologies emerge and disappear constantly (Bidmon & Knab, 2018; 
Wainstein & Bumpus, 2016). Niches can also form around experimental projects such as pilots 
(Raven et al., 2010). To support niche technologies in their development, empowerment and 
upscaling strategic niche management (SNM) can be applied (Wieczorek, 2018). SNM is explained in 
the next subchapter, 3.5.  

When processes in the landscape put pressure on the regime, making it unstable, a window of 
opportunity for the breakthrough of niche innovations can arise (Geels, 2010). If a niche innovation 
is mature enough to survive outside of the niche, a transition can take place, creating a new regime. 
Shortly, a transition can arise when all three levels of the MLP interact simultaneously (Bidmon & 
Knab, 2018). Figure 3 shows a visualization of the interactions of the three levels of the MLP.  
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Figure 3 A visualization of the MLP  (Geels & Schot, 2007) 

MLP describes transitions using the interaction and alignment of the three different levels. The way 
a transition evolves is dependent on the timing and nature of the interacting levels. Timing can 
influence transitions. When landscape pressures arise too early, the regime can be pressured 
creating a window of opportunity. However, when the niche technology might not yet be developed 
enough to take this window of opportunity and the window might close again (Geels & Schot, 2007).  

The nature of interaction between the different levels should also be taken into account when 
describing transitions. Landscape pressures can either enforce or pressure the regime, stabilizing the 
regime or creating windows of opportunity. Niche innovations can be a substituting technology of 
the regime technology, which makes it a competitor. However niche innovations can also have a 
more symbiotic nature in which they add-on to the existing regime technology (Geels & Schot, 
2007).  

Using the two elements timing and nature that influence transitions four pathways have been 
developed describing paths that a transition can follow. Those four pathways are called 
transformation, reconfiguration, technological substitution and de-alignment and re-alignment 
(Geels & Schot, 2007). In chapter 7 ‘Challenges and pathways’ it will be discussed which pathway the 
waste-to-briquette technology seems to follow.  
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3.5 Strategic niche management 
Strategic niche management (SNM) is a framework that builds on the MLP framework. SNM zooms 
in on the niches of the MLP and aims to support and manage those to make the niche technology 
more successful. SNM consists of shielding the niche from the outside environment and three 
internal niche processes, voicing and shaping of expectations and visions, building of social networks 
and social learning (Raven et al., 2010). 

Shielding the niche from the outside environment is needed to protect niche innovations from early 
selection pressures, which can eliminate young but promising technologies (Wieczorek, 2018). 

When a niche technology is very new and its functionality and performance are still unclear voicing 
expectations and visions can be helpful to attract attention, resources and new actors. Voicing of 
expectations and visions is considered to be going well when an increasing number of participants 
share the same expectations and those expectations are increasingly based on tangible results from 
transitions experiments (Raven et al., 2010).  

In the early stages of a niche technology, its social network is still very fragile. Building of a social 
network is needed because niches require new social networks, with newly configured connections 
between diverse actors from previously unconnected fields and disciplines. Building of social 
networks is considered going well when the networks consists of diverse actors such as firms, policy 
makers, users, scientists etc. Another indicator for successful building of social networks is that its 
actors have frequent interactions which result in alignment (Raven et al., 2010). 

The third internal niche process, social learning, is considered especially important for niche 
technologies to become successful. A successful learning process enables adjustment of the 
technology and adaptation to its environment. This increases the chances of successful diffusion. 
Social learning is considered going well when learning is applied on all dimensions, not only 
technological but also social and cultural dimensions (Raven et al., 2010).  

By shielding and managing the three internal niche processes SNM aims to support the maturing and 
successful diffusion of a niche technology.  

3.6 The MLP in the global south 
The MLP as described by Geels (2002, 2010) and Geels & Schot (2007) is designed for and mainly 
aimed at transitions in societies in the global north. However, the way societies work in the global 
south can differ significantly compared to the global north. In spite of great differences between the 
countries in the global south, some cultural, social, political and economic conditions are very similar 
across the spectrum of countries in the global south, which are not similar to countries in the global 
north. Conditions typical for the global south when compared to the global north are; higher levels 
of political and economic instability, high levels of economic and social inequality and poverty, high 
power differences, weaker state apparatus, less efficient bureaucracies, less transparency in legal 
proceedings and enforcements of legal frameworks. When applying the MLP to a case in the global 
south it is important to recognize the differences between the global north and the global south, as 
it is likely that transitions unfold differently in the global south than in the global north (Hansen et 
al., 2018). By keeping those differences in mind the MLP can possibly be adapted to the conditions of 
the global south if needed.  

One major difference concerning the MLP in the global north and the global south is the nature of 
innovations. In the global north innovations are regularly high tech related, while in the global south 
innovations can be much more low tech, using local knowledge to innovate (Hansen et al., 2018). 
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Another major difference is the composition of the regime in the global south. Where regimes in the 
global north are typically very stable and monolithic, meaning that only one regime is dominant for a 
societal function this is often not the case in the global south (van Welie et al., 2019).  

Wieczorek (2018) states that regimes in the global south are often unstable due to lower political 
and economic stability, lack of effective enforcement of government regulations and weaker 
government administrations. One might think that unstable regimes would benefit niches to break 
through, however the opposite is observed. Niches struggle to break through because the regime is 
unpredictable and too weak to support and coordinate niche activities. 

However, the regime characteristics in the global south have more dimensions than only stable or 
unstable. As mentioned earlier regimes in the global north are often monolithic, meaning that only 
one regime provides a service. In the global south regimes are much more often not monolithic 
meaning that multiple regimes are used to provide one service. Countries in the global south often 
have a large and deeply rooted informal sector which consists of multiple regimes providing services 
parallel to government or private-company services (Hansen et al., 2018). This range of regimes 
which are not formally aligned is called a splintered regime (van Welie et al., 2018).  

In the global north the state is generally reasonably reliable and therefore trusted. However, people 
in the global south regularly experience non-transparent political decision making, favoritism and 
the lack of an independent judiciary. This causes a low level of trust in the political and legal systems. 
In addition decision makers often show little interest in helping the poor, excluding them from 
decision making. However, transitions in the global south, where poverty is a major problem, should 
ideally include social elements in their transition to more sustainable regimes (Hansen et al., 2018). 

When applying the MLP to the briquette technology in sub-Saharan Africa it is crucial to be aware of 
these differences between the global north and south as well as other possible differences, which 
are not named in the literature dealing with the MLP in the global south in the foregoing section.  
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4. Applying the MLP to the waste-to-briquettes case: regime 
analysis 

As mentioned in the introduction there are various routes to circularity. This thesis focuses on one 
technology, the waste-to-briquette technology. In the following chapter elements connected to this 
technology are explained using the three levels of the MLP, regime, landscape, niche. 

To be able to investigate the potential and barriers of the waste-to-briquette technology in sub-
Saharan Africa the existing situation and conditions need to be assessed. To do this the regime 
analysis from the MLP is applied. First, the regime analysis investigates the supply side of the waste-
to-briquette technology, which is waste. Waste is the primary resource needed to make this circular 
technology work, therefore it is crucial to understand how waste is handled in sub-Saharan Africa. 
Second, the sub-Saharan Africa cooking regime is investigated, as this is the sector in which the 
briquettes can be potentially useful. A circular technology is only successful if the circular product is 
of use in society. Therefore the potential market and the related user practices for briquettes need 
to be thoroughly understood.  

4.1 Waste regime 
Waste management in the global south is often carried out by both the formal sector, which consists 
of public and private companies, and the informal sector, which can be described as small scale 
unregulated value adding activities (Katusiimeh et al., 2013). Typically the formal sector consists of 
medium and large corporations and companies, which are officially registered and need to follow 
regulations and pay taxes. The informal sector often consists of individuals who carry out jobs 
without being registered, and by doing these jobs try to earn a living. They are not guaranteed a 
steady income, and do not have regulations protecting them, however do neither pay taxes or have 
rules they need to adhere to (Scheinberg et al., 2011). In countries in the global south it can be the 
case that more waste is managed informally than formally (Katusiimeh et al., 2013), showing the size 
and importance of the informal waste management sector (Sandhu et al., 2017). The combination of 
waste management by the formal sector and the diverse informal sector makes the waste regime in 
sub-Saharan Africa a splintered regime, as mentioned in section 3.6 (van Welie et al., 2018). 

4.1.1 The informal sector 
The activities that informal waste management workers carry out are numerous. An example of an 
activity is waste picking. Waste pickers work on landfills and try to collect valuable materials hidden 
in the waste delivered, that they can sell. Another example of an activity in the informal waste 
management is the collection of waste on a door to door basis. In this case households pay a small 
amount of money to the waste collector to take their trash away (Katusiimeh et al., 2013). However 
recycling, collecting valuable materials from waste and selling those, is the main activity of the 
informal waste management sector. Waste picking is also a form of recycling (Scheinberg et al., 
2011). The people working in the informal waste management sector can be seen as the pioneers of 
CE. Informal waste workers have been recycling large quantities of waste for centuries, and by doing 
this recovering the value of the waste (Scheinberg et al., 2011; Schröder et al., 2019). CE can be 
considered a new concept in the global south, recycling however is deeply rooted in the waste 
regime of countries in the global south as millions of people globally are dependent on this for their 
livelihood (Scheinberg et al., 2011). 

The informal waste sector benefits society in several ways. First of all it serves as a source of 
employment. In cities in the global south the informal waste sector can provide livelihoods for 
thousands of people (Scheinberg et al., 2011). Some scholars state that informal waste workers do 
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the work primarily to survive, because they do not have any other opportunities for employment, 
while others state that informal waste workers can earn a decent salary, making it a regular job 
(Katusiimeh et al., 2013; Scheinberg et al., 2011). The waste management carried out by the informal 
sector is often not only done by the poor, but also for the poor. Informal waste workers often serve 
neighborhoods where the formal waste management companies do not have priorities to come, 
such as slums (Okot-Okumu & Nyenje, 2011). In addition, informal waste workers regularly charge 
lower fees than formal waste companies (Schröder et al., 2019), which is beneficial for poor 
households.  

However the informal waste sector also has its downsides. The informal sector does not have to 
comply to regulations which can create dangerous situations for the workers (Okot-Okumu & 
Nyenje, 2011). Working with dangerous substances without protective clothing are a common sight 
in the informal waste sector (Kinobe et al., 2015). In addition child labor can occur. The wage earned 
from waste practices can also be fairly low, making the waste workers live in poverty (Aparcana, 
2017). Lastly the waste workers do not always dispose waste correctly themselves, creating illegal 
dumping sites in inconvenient places (Katusiimeh et al., 2013).   

Regularly the informal and formal sector work together on waste management in African cities, 
creating synergy. Several authors propose that a collaboration or mixture between the formal and 
informal sector could be one of the solutions to the great waste problems African cities experience 
(Katusiimeh et al., 2013; Sandhu et al., 2017; Scheinberg et al., 2011). This can be described as ‘The 
need is therefore to design a model in which the local governments can integrate the informal waste 
sector into the city waste management operations holistically’ (Sandhu et al., 2017, p.554). Examples 
of existing collaborations are; the informal sector collecting waste door to door and depositing this 
at collection sites in the city, where the garbage trucks of the formal sector come and pick up the 
waste, to process it outside of the city (Katusiimeh et al., 2013). Another example of a collaboration 
between the formal and informal sector is that waste is brought to landfills by the formal sector, 
where informal waste workers go through the trash to sort and recover materials (Scheinberg et al., 
2011; Schröder et al., 2019).   

4.1.2 Waste collection 
To be able to assess the waste regime in more depth a case study was conducted focusing on 
Kampala, the capital city of Uganda. Initially the writer of this thesis was planning to conduct 
fieldwork in Kampala, however this was forcibly canceled due to the COVID-19 pandemic. As 
preparation for the fieldwork, the writer of this thesis had already studied the waste situation in 
Kampala. In addition the Eindhoven University of Technology has good local contacts in Kampala 
willing to supply information, making it a logical choice to use this city as case study. 

The Kampala Capital City Authority (KCCA) is responsible for the collection of waste in Kampala. The 
KCCA collects waste from public institutions like markets, schools, taxi parks and health centers. To 
collect the waste from informal settlements it has contracted companies (Komakech et al., 2014). 
Those companies are called Nabugabo Updeal, Homeklin and Kampala Solid Waste Consortium 
(KSWC), which all operate in different areas of Kampala (Daily Monitor, 2018). However, the KCCA 
and private contractors do not serve all of Kampala. As a solution to this shortcoming informal waste 
collectors go door to door to collect waste in areas unserved. Those areas unserved are often slums 
which are difficult to reach by garbage trucks. The informal collectors however are more mobile, 
since they use buckets or wheelbarrows to collect the waste. This waste is regularly deposited at 
collection points where the KCCA and private contractors pick up the waste (Katusiimeh et al., 2013).  
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The KCCA estimates that the amount of waste generated in Kampala is 1 kg per person per day. The 
KCCA estimates the population of Kampala to be 1.5 million people, which account for 1500 tons of 
waste per day. The KCCA is able to process only 40% - 50% of this amount (KCCA, n.d.). However 
other sources mention that Kampala generates 2200 tons of garbage per day, of which the KCCA is 
supposed to handle 1000 tons and the contractors handle 1200 tons. However, the KCCA is said to 
only collect 470 tons per day, leaving 530 tons uncollected (Daily Monitor, 2018). This uncollected 
waste is often dumped along roads or in drainage canals. This can block those canals causing 
floodings in the rain season (Daily Monitor, 2018). In addition those waste dumpings can become 
hazardous to the environment and the public health situation (Komakech et al., 2014). Municipal 
waste and its disposal is one of the biggest health and environmental issues in African cities (Okot-
Okumu & Nyenje, 2011). 

Owners and occupants of dwellings and commercial premises are obliged to pay the private 
contractors for the collection of their waste. Different fees are charged for different customers 
segments, like companies, households, and households in the slums. However, many people do not 
pay for their garbage collection, making it unprofitable for the contractors to collect it. 

Even though traffic jams occur in all sub-Saharan African cities, the hilly landscape of Kampala has 
the effect of making the traffic jams worse than in other sub-Saharan African cities. Both the KCCA as 
well as the contractors are suffering from capacity problems and the traffic jams in Kampala. More 
garbage trucks are needed to collect all the waste, and the trucks need to move faster through the 
city, rather than being kept stuck in the traffic (Daily Monitor, 2018). Often, garbage collection is not 
on schedule, and priorities are given to areas such as market places, upscale residential areas and 
political sensitive areas (Komakech et al., 2014). The limiting factor for garbage collection in Kampala 
is not the amount of waste, but the capacity of the transport (Komakech et al., 2014). It should be 
noted however that other cities might suffer less severe traffic jams, which makes the collection 
somewhat less problematic. However, shortages in formal-sector garbage collection are common 
across Sub Saharan African cities.  

4.1.3 Waste disposal 
Landfilling is the main disposal method in Kampala (Kinobe et al., 2015). The waste collected by the 
contractors or the KCCA is dispatched to the Kiteezi landfill, which is owned by the KCCA (KCCA, 
2017). It was opened in 1993 and has been used as Kampala’s main landfill ever since (Daily Monitor, 
2018). The landfill is operated by a private company called Otada Construction Company (Komakech 
et al., 2014). Data from the Kiteezi landfill suggest that the amount of waste that is disposed at the 
site daily is 1300 tons. Approximately half of this is said to be collected by the KCCA and the other 
half by the contractors. 90% of the waste delivered at the Kiteezi landfill, is landfilled (KCCA, 2017). 
The remaining 10% is partly recovered by waste pickers that work at the landfill. They are mainly 
interested in paper, scrap metal, cardboard and plastics. They sell this to traders and plastic recycling 
companies. Those waste pickers reduce the amount the waste landfilled, and recover an estimated 1 
ton of waste per day (Komakech et al., 2014).  

People living near the landfill have complained that the landfill has made their home uninhabitable, 
and that their land has lost its value, due to bad odor, leachate, which is toxic liquid that flows out of 
the garbage collected (Young & Khennas, 2003), scattering of the waste by the wind and nuisance 
from flies and mosquitos (Komakech et al., 2014).  

4.1.4 Waste composition 
Approximately 80% of the waste consists of organic matter (KCCA, n.d.). According to other sources, 
this percentage can be even higher 92% (Komakech et al., 2014) or 88% and 95%, as shown in figure 
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4 (KCCA, 2017). The high degree of organic material in waste is common in sub-Saharan Africa 
(Kinobe et al., 2015). These are promising numbers considering that the waste-to-briquette energy 
route needs organic waste as resource (Ferguson, 2012). 

However, the separation of waste is an issue. Generally, waste is mixed as it is not valued a resource. 
The official waste collectors do not have an incentive to separate the waste as it is all burned or 
landfilled. In addition poorer households may not even have space in their small urban homes to 
separate waste. Waste separation is not a part of the regime, which is problematic considering 
possible valorization of waste as a potential resource for briquettes.  

 

Figure 4 Waste composition Kampala in dry and wet season (KCCA, 2017) 

To conclude, the formal and informal sector both operate its own waste regimes. Combined the 
splintered regimes form the complete waste regime of Kampala, which is visualized in figure 5. The 
splintered regimes are all fairly stable, as they have been working in parallel to each other for 
multiple years. However this stability does not imply that those regimes are performing well, the 
waste regimes in Kampala are stable but deficient. The waste collection situation in Kampala is 
problematic. The capacity of the collection force in insufficient, as not all areas in Kampala are 
served and waste is left uncollected in the city, which causes unhealthy living situations. In addition 
the Kiteezi landfill is polluting its environment, and a minimal amount of waste that reaches the 
landfill is reused. There are several different estimates on the amount of waste generated and 
collected daily, which gives the impression that no-one is in control of the situation. However, the 
waste consists primarily of organic waste, which could be potentially useful as resource for 
briquettes (Ferguson, 2012).  

 

Figure 5 The waste regime visualized 
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4.2 Cooking regime 
The second regime that is relevant to consider in our analysis is the cooking regime. In the global 
south it is very common to cook over an open fire or using simple wood or charcoal stoves. In sub-
Saharan Africa 81% of the people depend on fuelwood as their energy source for cooking, household 
and economic activities (Bildirici & Özaksoy, 2015). In rural areas wood is more commonly used for 
cooking, while urban residents regularly use charcoal (Mwampamba, 2007). Wood causes smoke 
when burnt, which charcoal barely does. This property makes charcoal more suited to use in urban 
areas, where people live closer together. In addition charcoal has a much higher energy density than 
wood and is less bulky, making it more suited to transport (Young & Khennas, 2003; Zulu & 
Richardson, 2013).  

The production, transport and sales of firewood and charcoal is a major economic activity in sub-
Saharan Africa. The wood fuel and charcoal sector provides employment for hundred thousands of 
people and contributes significantly to countries’ GDP (AFREA, 2011; Zulu & Richardson, 2013). 
‘Rough estimates indicate that the charcoal industry in Sub-Saharan Africa was worth more than 
US$8 billion in 2007, with more than seven million people dependent on the sector for their 
livelihoods. In line with consumption predictions of the IEA, the economic value of the charcoal 
industry in SSA may exceed US$12 billion by 2030, employing almost 12 million people.’ (AFREA, 
2011, p. ix). However, using wood and charcoal as cooking resource has several major drawbacks.   

First of all, the burning of wood and charcoal releases substances that are toxic for humans to inhale. 
Every year between 3.5 and 4 million people die from diseases caused by breathing in polluted air 
and smoke from cooking (Beltramo et al., 2015; SIPA & UNCDF, 2018). The past decades cleaner 
cookstove projects have aimed at reducing the amount of biomass needed for cooking (Wallmo & 
Jacobson, 1998), and minimizing the toxic air and smoke generated and inhaled from this (AFREA, 
2011). However, to this day it is still common to cook on simple wood and charcoal stoves. 

Second, burning wood or charcoal releases a high amount of methane and CO2, which are 
greenhouse gases (GHG) that contribute to climate change (Beltramo et al., 2015; Wallmo & 
Jacobson, 1998).  

Third, the use of wood and charcoal contributes to deforestation (SIPA & UNCDF, 2018). With 
deforestation comes the disruption of habitats of animals, ultimately resulting in their extinction and 
soil degradation, which can disturb the water balance in an area (Diarrassouba & Boubacar, 2009). 
While charcoal is healthier to use and smoke free compared to burning wood, considering 
deforestation it is less favorable. Cooking with charcoal requires four to six times more wood, than 
when wood is directly used for cooking (Mwampamba, 2007; Young & Khennas, 2003). With the sub-
Saharan African population steadily growing, and thus also the demand for fuelwood, deforestation 
is not expected to decline (Parnell & Walawege, 2011).  
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Figure 6 The cooking regime visualized 

Cooking with wood and charcoal in sub-Saharan Africa is a highly stable regime. It is expected that 
even when rates of electrification in sub-Saharan Africa increase, this will have a minimal effect on 
the demand for conventional cooking energy, like wood and charcoal. Other alternative cooking 
fuels like, LPG, electricity, kerosene and ethanol are generally too expensive to replace wood or 
charcoal (Mwampamba et al., 2013). Figure 6 shows the dominance and persistence of wood and 
charcoal in the cooking regime.  
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5. Applying the MLP to the waste-to-briquettes case: landscape 
analysis 

Landscape factors are exogenous forces that influence the regime and niches, but are barely 
influenced vice versa. In sub-Saharan Africa prominent landscape forces identified in this research 
are: poverty, population growth and urbanization, the scarcity of fuelwood, and techno-economic 
modernization and privatization. Some of these factors turn out to be pressuring the regime creating 
instability while other landscape factors stabilize the regime, keeping it in place. In the following 
sections the landscape factors influencing the scope for CE and specifically waste-to-briquette 
technology in sub-Saharan Africa are discussed.  

5.1 Poverty 
The countries in sub-Saharan Africa have been facing poverty for a long period of time. Poverty can 
be described as the deprivation from elements in life, such as education, health and living standards. 
Indicators for poverty are people having minimal or no education, poor sanitary conditions, bad 
access to clean drinking water, malnutrition, child mortality, no access to electricity and cooking with 
dung, wood or charcoal (Alkire & Housseini, 2014).  

The severity of poverty differs between the different countries of sub-Saharan Africa and within 
countries between the rural and urban areas. Typically poverty is worse in rural areas than in urban 
areas (Alkire & Housseini, 2014).  

Since 1990 the number of people living in extreme poverty, which is classified as living on $1.25 
purchasing power parity a day or less, has decreased in all regions in the world, except for sub-
Saharan Africa (Asongu & Le Roux, 2019). Half of the worlds’ extreme poor population live in sub-
Saharan Africa (World Bank, 2017).  

Poverty is a landscape factor which is very persistent. It influences the regime in a way that regime 
technologies should not only be accessible for people with sufficient means to live, but also for 
people living in poverty, who have very limited means. In other words poverty contributes to regime 
inertia.  

5.2 Population growth & urbanization 
Sub-Saharan Africa is experiencing both rapid population growth as well as urbanization. The 
population growth is caused by high fertility rates. The fertility rate of sub-Saharan Africa is typically 
higher than in other areas in the global south, like Asia and Latin America. In the period from 2010 
until 2015 women in sub-Saharan Africa had an average of 5,1 children, while women in Asia or Latin 
America and the Caribbean only had 2,2 children on average (UN, 2017). Factors contributing to this 
high fertility rate are poor education, lack of access to contraception and abortion and patriarchal 
values (Parnell & Walawege, 2011). Another reason why people decide to have many children is 
because there is no formal elderly care. When people get older they need to rely on their children to 
take care of them (Cattell, 1993). As it is more common that children die during their childhood in 
sub-Saharan Africa than in the global north, people have many children as an insurance for elderly 
care (Unicef, 2019).  

Countries in sub-Saharan Africa are also dealing with rapid urbanization. In 1950 not a single mega 
city, a city with more than 750,000 inhabitants, was to be found on the African continent. Fifty years 
later 43 mega cities had emerged, counting for 11.9% of the African population (Keiser et al., 2004). 
Cities in sub-Saharan Africa are experiencing much higher growth rates than its countries’ average. 
An example of this is Lagos, in Nigeria. Between 1975 and 2000 the population of Lagos grew with 
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5.6% per year, compared to the country average of 3% per year (Njoh, 2003). This higher growth rate 
is both caused by migration from rural areas as well as a high fertility rate (Parnell & Walawege, 
2011).  

This rapid population growth in cities has problematic consequences. Municipalities cannot provide 
housing at the speed of urbanization. This results in informal settlements at the borders of cities. 
Those informal settlements can have miserable living conditions, such as poor housing, the lack of or 
unhealthy sanitary facilities, limited access to clean drinking water, electricity and healthcare (Fotso 
et al., 2007; Keiser et al., 2004; UN-Habitat, 2004; van Welie et al., 2018). The main reason for 
people to migrate to cities is to follow education or find a job (Keiser et al., 2004). Those people 
come from the rural areas where opportunities are limited. However, the cities cannot always 
provide sufficient jobs, leading to unemployment and poverty in the informal settlements (Njoh, 
2003; van Welie et al., 2018).  

Urbanization increases charcoal and firewood demand which is sourced from the surrounding rural 
areas, where deforestation proceeds rapidly as a result. Urban citizens use charcoal instead of wood 
in their stoves. However charcoal requires four to six times more wood, than using wood directly 
(Mwampamba, 2007; Young & Khennas, 2003). In addition, a study carried out in Dar es Salaam, the 
biggest city in Tanzania showed that 1% urbanization can result in 14% increase in charcoal 
consumption. This effect is caused by different lifestyles in urban areas compared to rural areas. 
People cook more frequently and have smaller household sizes. A significant contributor to the 14% 
increase in charcoal consumption are institutions like restaurants, companies and schools (AFREA, 
2011). The consequences of this increasing demand are discussed in the following section, 5.3 
‘Wood fuel scarcity’.  

The increasing number of inhabitants of cities also increases the amount of waste generated. This 
increasing amount of waste is pressuring the waste regime, as it is often the case that the dominant 
municipal waste systems cannot handle the surging amounts of waste (Kinobe et al., 2015).  

5.3 Wood fuel scarcity  
The forest area in sub-Saharan Africa is decreasing. Forests are shrinking due to several reasons 
being; to provide space for agricultural purposes for an expanding population, for commercial timber 
sales, due to forest fires and to fulfill the need for wood as energy resource. Unlike gas and oil, wood 
can be considered a renewable resource, which can be produced. Therefore the use of wood as a 
resource is sustainable, as long as forests can grow back at the same speed of harvesting. However, 
pressured by the rapid population growth and urbanization, at many locations wood is harvested at 
a too high rate, or harvested to turn the land into farming or grazing land (Kroon, 2016; G. Leach & 
Mearns, 2013).  

This decrease in forest area has several consequences. First of all, deforestation can cause soil 
degradation, resulting in arid and unfertile land. Second, biodiversity is threatened by deforestation, 
caused by shrinking habitat available for animals to live in. Third, deforestation contributes to an 
increase of CO2 in the atmosphere, because forests are play an important role in carbon storage 
(Fahey et al., 2010). Fourth, deforestation at a high rate puts pressures on the availability of wood 
fuel. The shortage of available and affordable wood fuel for households is called the wood fuel crisis. 
‘Fuelwood scarcity in Sub-Saharan Africa is a chronic landscape condition’ (Matsika et al., 2013, p. 
717).  

This raises questions on the energy security of the 81% of people in sub-Saharan Africa relying on 
fuelwood on a daily basis (Bildirici & Özaksoy, 2015). Energy provides basic necessities like cooked 



32 
 

food, boiled water and warmth (Clancy et al., 2003). Energy security is an important factor in 
development and improvement of welfare (Matsika et al., 2013).  

Wood fuel becoming scarce has different consequences for people living in urban and rural areas. In 
urban areas wood fuel scarcity is causing the prices of charcoal to increase. This is especially 
problematic for the poorest households, which have to spend a disproportionally large share of their 
income on wood fuel (Clancy et al., 2003). The high cost of charcoal is likely to result in having less 
money to spend on things like education, nutritious food and healthcare. 

In rural areas people more commonly collect firewood themselves. Collecting firewood is typically a 
women’s task. Previously the wood could be collected close by, however with the increasing scarcity 
women need to walk for hours or days to reach areas were wood fuel still can be collected, and walk 
back carrying the heavy loads. The increasing cost in this case is the time it takes to collect the wood, 
which is not spent in working on other jobs or attending education. This is problematic as regularly 
school aged girls are also required to join the search for firewood, depriving them from their 
education (Clancy et al., 2003; G. Leach & Mearns, 2013; NL Agency, 2010). 

Several of the interviewees [M1, M2] mention that the price of charcoal has been rising the past 
decades. In addition, the quality of the charcoal has been decreasing as less suitable wood is being 
used to produce it. This combination decreases the value for money drastically making people 
‘hungry for an alternative’ [M2]. The depleting forests, increasing wood fuel scarcity and increasing 
charcoal prices are pressuring the cooking regime to embrace other cooking fuels, possibly creating a 
window of opportunity for the waste-to-briquette technology.  

5.4 Modernization & privatization 
Two powerful landscape forces are modernization and privatization. Those forces often go hand in 
hand and are therefore discussed together. As discussed in section 4.1, the waste management 
system of Kampala is not performing well enough. One approach to transform the inadequate waste 
management in African cities like Kampala is by copying-and-pasting a working waste management 
system from a western city and expecting this to work in the setting of the global south (Scheinberg 
et al., 2011). This is a form of modernization thinking. Modernization thinking can be explained as 
the cognitive mindset based on western cities and environments which is used while designing 
(infrastructural) solutions in the global south. A definition used for ‘modernisation as westernisation’ 
is ‘the further development/modernisation of socio-material infrastructures along lines of 
centralisation, advanced technologies, larger scales, more market involvement and stronger relying 
on expert systems’ (Scheinberg et al., 2011, p. 189).  

Modernization thinking has its roots in colonialism, when colonizers used technological transfer as a 
way to demonstrate power, as well as to recreate the living situation in their home countries. 
Technology became a symbolic value to legitimize colonialism, demonstrating the colonizers’ 
superiority. Technology transfer was predominantly designed to benefit the colonizing elites living in 
Africa, rather than to benefit the local population. For these technology transfers generally the point 
of reference was the home country of the colonizers, often being the UK, the Netherlands, France 
and Belgium (Nilsson, 2016).  

Nilsson (2016) illustrates the continuing importance of modernization thinking in water 
infrastructure projects in Africa, which often are too expensive or do not work properly.  Around 
1930 the British built a piped water system in Kampala, to supply the British elite with water. This 
system was very expensive as it was designed to work from a British perspective, not keeping the 
local parameters in mind. When Uganda gained its independence and the British left, an unsuitable 
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and expensive piped water system remained. This phenomenon can be called incomplete modernity 
(Nilsson, 2016).  

Many leaders of African countries that just gained independence wanted to rapidly modernize their 
countries. Those leaders had often studied abroad, being taught western ideals in a western 
environment (Amir, 2013). Various expensive projects based on systems that functioned in the 
global north were started, to later become a failure mainly because of the high cost. When leaders 
understood that projects were not going to succeed the projects were still regularly continued 
because of prestige (Amir, 2013). Stopping a project with major investments would result in loss of 
face. 

Cheaper and more locally adapted projects were ignored because catching up with the global north 
was still viewed as the desired strategy. Another reason why cheaper options were ignored is 
because African leaders wanted their citizens to have everything the global north had, however, 
forgetting that their citizens had much fewer means to pay for these technologies. In this way old 
colonial ideals still hold back local innovation for infrastructure (Nilsson, 2016).  

The reason why modernization thinking is widespread is because after decolonization local system 
builders, such as governments and municipalities, did not step away from the dominant western 
ideas of infrastructure design, which are a mismatch in the global south, and did not start looking for 
solutions that do fit the local contexts (Nilsson, 2016). However modern infrastructure does not 
need to be limited to expensive, large, centralized and high technological systems, with limited 
customer and client participation. However, to understand this one needs to step away from the 
dominant ideas, and be able to innovate technologies, financing mechanisms and institutions 
(Scheinberg et al., 2011). Many decades later the widespread malfunction of infrastructure systems 
in the global south has been accepted as something normal. This acceptance in combination with 
unequal power relations such as donor dependency and political dominance of local elites with 
western orientations has brought infrastructure innovation among system builders to a low point 
(Nilsson, 2016).  

Another problem is that the actors included in the post-colonial debate on how infrastructure should 
be designed are limited to governments, such as ministries and municipalities and external financers 
such are donors and development banks. The poor have been kept out of this debate, which 
resulted in misunderstanding or ignoring their needs (Nilsson, 2016; Sandhu et al., 2017). 

Nilsson (2016) uses water infrastructure as a symbol for progress and modernization. However, 
modernization thinking is not limited to water infrastructure, waste management and its 
accompanying infrastructure can also be subject to modernization thinking (Aparcana, 2017; 
Scheinberg et al., 2011).  

5.4.1 Modernization & privatization of waste management in Kampala 
Modernization thinking in waste management in the global south has been generally characterized 
by a strong notion towards privatization of the waste management since economic liberalization was 
advocated as the dominant development recipe by the international donor community since the 
early 1980s. Even though waste management can be viewed as a public service, arguments for 
privatization are high efficiency, reduced bureaucracy and the widespread belief at that time that 
market forces would distribute all resources where they are most needed (Sandhu et al., 2017). 
Privatization generally includes the collection, transportation and processing/landfilling of the waste. 
Regularly, privatization either excludes the informal sector or requires the informal sector to be 
formalized.  
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An example of modernization thinking with relation to the waste-to-briquette technology can be 
found in a project teaser published by the KCCA (2017), which is the Kampala Capital City Authority. 
The teaser, visualized in figure 7, is made with the aim to find a private-sector partner for their waste 
management and is a clear example of modernization thinking. The teaser is designed with 
animations of clean, straight roads without traffic jams, which could be a typical west European city, 
however it does not resemble Kampala’s surroundings, which are characterized by chaotic traffic 
jams. The current situation of the Kiteezi landfill is shown in figure 8, which is in stark contrast with 
what the KCCA has in mind. In addition, the teaser barely mentions the informal sector, excluding it 
and ignoring the local situation. The Kampala municipality has even tried to obstruct the informal 
sector from its activities to facilitate the private parties (Katusiimeh et al., 2013). Neglecting, 
obstructing and even criminalizing the informal waste management sector is common practice when 
waste management is modernized (Scheinberg et al., 2011). This gives the suspicion that, in 
alignment with Nilsson (2016), the systems builders, in this case the KCCA, did not include the poor 
as an actor in the debate om how to design the new waste management infrastructure.  

 

Figure 7 Image of the desired waste management facility from the KCCA teaser (KCCA, 2017) 

 

Figure 8 The Kiteezi landfill in Kampala 2 

 
2 Source: https://www.flickr.com/photos/110829077@N08/15704065265 

https://www.flickr.com/photos/110829077@N08/15704065265
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However, privatization of the waste management sector along these lines can have disastrous 
consequences for the informal waste workers, when being excluded. Waste pickers and door to door 
waste collectors can lose their livelihoods, becoming even poorer than they regularly already are 
(Sandhu et al., 2017). This was the case in Delhi, India, where due to top-down governance and 
modernization thinking 300.000 waste pickers lost their employment to heavily polluting waste 
incineration plants (Kushwaha et al., 2018). Modernization and privatization may also impede the 
functioning of the modern system itself, since – as was explained above – this system relies greatly 
on the complementary services provided by people in the informal sector.  

In addition, privatization can also negatively impact the environment as private companies are 
regularly paid for the weight of waste they process, making recycling financially unbeneficial (Sandhu 
et al., 2017). 

Modernization and privatization are powerful landscape forces which are enforced by legacies in 
mindsets among former colonizers and western-educated current domestic political elites, as well as 
organizations like the World Bank. These landscape forces lock-in infrastructural systems based on 
systems from the global north and make it very challenging for locally designed niche technologies 
to break through because it is hard for parties that try to introduce those technologies to gain 
legitimacy. However, it is questionable whether this is the best method for creating an adequate 
waste management system in sub-Saharan Africa. These landscape forces could weaken if current 
politicians and organizations like the World Bank would change their policy away from 
modernization and privatization and allow more diverse technological initiatives to flourish without 
built-in bias – a strategy as advocated by the STEPS network (Leach et al., 2010), for example. This 
could provide a window of opportunity for niche technologies to break through.  

 

Figure 9 The landscape visualized 

To conclude, all the forces identified in the landscape are visualized in figure 9. Even though there 
are two different regimes active in this MLP analysis, the waste and cooking regime, they are 
influenced by the same landscape. Some forces might influence the waste regime more than the 
cooking regime and vice versa. The landscape holds several powerful forces, which might trigger the 
destabilization of the regimes significantly. The most powerful force identified most likely is the 
increasing price of charcoal. A financial disincentive relating to the way a basic daily need – cooking – 
has been fulfilled can have significant impact on people’s lives, possibly causing disruption.   
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6. Applying the MLP to the waste-to-briquettes case: niche analysis 
In the case of waste-to-briquette technology, briquettes can be considered a niche technology. It is 
an emerging technology, that is being experimented with. In this chapter the briquettes niche is 
discussed in depth. The product, production, users and distribution channels of briquettes are 
reviewed. In addition, challenges faced by briquette entrepreneurs are identified. According to one 
interviewee [C1] there are 32 commercial briquette producers known in Uganda. However, this 
number does not include home producers and NGOs. When also counting micro enterprises such as 
home producers and NGOs, there are an estimate of more than 100 briquette producers in Uganda.  

6.1 Briquettes 
Briquettes are chunks of densified biomass and can take several forms, from large bars to small balls, 
as shown in figure 10 (SIPA & UNCDF, 2018).  

 

Figure 10 Pillow, stick and honeycomb briquettes3 

Those different sizes serve different users, which is explained in section 6.4, ‘Users, distribution and 
sales channels’. The main benefit of densifying biomass is to increase energy density, which is the 
amount of energy per unit of volume (Mwampamba et al., 2013). Briquettes can be used to replace 
fuelwood or charcoal for cooking and can be made from a wide range of different sources of 
biomass (Ferguson, 2012). The possibility to use and mix various types of biomass gives the briquette 
technology great potential. It does not depend on one specific resource, but can use a variety of 
resources that have shown to be suited for briquetting. This make the briquette technology suitable 
to work in many different geographical locations as well as in different seasons (Young & Khennas, 
2003).   

 
3 From https://greenbioenergy.org/products-and-services/ and http://raisinggabdho.org/service/biomass-
generation/ 

https://greenbioenergy.org/products-and-services/
http://raisinggabdho.org/service/biomass-generation/
http://raisinggabdho.org/service/biomass-generation/
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Using wood or charcoal to cook releases toxins that are harmful to humans. As briquettes are made 
from biomass they still release toxic substances, however, briquettes release fewer toxic substances 
than wood due to the low moisture content, making it healthier to cook with than when fire wood is 
used (Gebrezgabher et al., 2016; Young & Khennas, 2003). Considering the emission of greenhouse 
gases briquettes are said to be less polluting for CO2, CH4, N2O, NOx and CO compared to fuelwood 
usage. Figure 11 displays the emissions of combusting non-carbonized briquettes compared to 
fuelwood (Gebrezgabher et al., 2016). However, the biggest environmental benefits are to be gained 
by preventing forests from being cut down for firewood and charcoal needs, while there is 
alternative biomass available to burn. This prevention of deforestation is a major advantage of 
briquettes (Ferguson, 2012; Young & Khennas, 2003).  

 

Figure 11 Comparison4 of emissions from combusting fuelwood and non-carbonized briquettes (Gebrezgabher et al., 2016)  

6.2 Carbonized and non-carbonized briquettes 
There are two types of briquettes, carbonized and non-carbonized. Non-carbonized briquettes use 
raw biomass as resource, while carbonized briquettes use biomass that is carbonized to produce 
char as resource. During carbonization the raw materials go through partial pyrolysis, which is a 
process of heating biomass at very high temperatures with limited oxygen. Charcoal is made using a 
similar process, however compared to regular charcoal, carbonized briquettes burn longer, and have 
a more consistent heat (Ferguson, 2012; Gebrezgabher et al., 2016). 

Carbonized and non-carbonized briquettes have different properties resulting in different 
applications. Carbonized briquettes have the advantage of being almost smokeless, compared to 
non-carbonized briquettes that do produce smoke.  

Carbonized briquettes are more suited for indoor household use as they can be considered 
smokeless. In addition carbonized briquettes have a low switch-over cost as they can be used in 
conventional charcoal stoves (Mwampamba et al., 2013). However, carbonized briquettes are also 
suited to use in larger institutions. In Uganda specifically poultry farms use carbonized briquettes to 
heat poultry cages overnight (Ferguson, 2012). Other applications for carbonized briquettes are the 
heating of schools, hospitals, safari camps and restaurants.  

Non-carbonized briquettes might seem less useful than carbonized briquettes because they release 
smoke. However, carbonization can be a costly and inefficient process. In situations where smoke 
can be controlled non-carbonized briquettes can be favored because of their lower price. Non-
carbonized briquettes can be considered more suitable in larger institutions like schools, feeding 

 
4 The writer of this thesis is aware that this comparison can be deemed unfair. It would be more appropriate to 
compare emissions of one unit of firewood and one unit of briquettes needed to cook the same amount of 
food or water. The writer of this thesis sought to gather better comparable data, however, this was 
unsuccessful due to confidentiality.  
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centers, prisons and hospitals, where the smoke can be controlled and tunneled away. If non-
carbonized briquettes are to be used indoors in households, this comes with switching costs as 
special stoves that lead away the smoke need to be present to prevent adverse health effects (Young 
& Khennas, 2003). Non-carbonized briquettes can also replace the use of domestic firewood, 
because both those materials produce smoke. However, to use briquettes households need to have 
a briquette-compatible stove, which is not always the case when normally using firewood (Ferguson, 
2012). 

From the five briquette manufacturers interviewed, all of them produce carbonized briquettes. 
Especially when focusing on the household customers briquette are much more suited as they do 
not produce smoke. This is given as one of the reasons why the production of carbonized briquettes 
is more common than non-carbonized briquettes by an interviewee [C1, C3]. Other reasons 
mentioned why producers more often produce carbonized briquettes rather than non-carbonized 
briquettes is because carbonized briquettes are easier to produce [M1, C3]. When producers use 
char dust, a waste material from charcoal, the briquettes are carbonized effortlessly [C3]. Non-
carbonized briquettes require much more pressure to be pressed into briquettes, which requires 
heavy machinery and a reliable power supply [M1, C3]. In addition the raw material of non-
carbonized briquettes is very hard to crush into smaller pieces requiring crushing machines [C3]. 
These are all barriers why producers decide to produce carbonized briquettes, rather than non-
carbonized briquettes. Another possible reason why carbonized briquettes are more popular could 
be because carbonized briquettes resemble charcoal more closely. Since charcoal is the regime 
standard, people could prefer a substance that resembles that above one that has larger differences.  

6.3 Production process 
Briquettes can be produced on various scales, from small scale independent entrepreneurs who 
produce briquettes next to their farm to larger scale briquette production companies. Small 
enterprises usually use manual methods, or manually powered machines while larger production 
sites use diesel or electricity powered mechanical alternatives (Ferguson, 2012; Gebrezgabher et al., 
2016). There are many micro-entrepreneurs in the briquette business. An interviewee [C4] stated 
that up to 90% of the briquette companies are micro enterprises. The reason for this is that it is 
relatively easy to start making briquettes and no large investments are needed opposed to hydro 
energy for example.  

The following table indicates the thresholds for the size of a briquette company. It is based on 
information collected from the interviews [C1, O1] and is not a formally established threshold. The 
five briquette manufacturers who were interviewed were all medium to large sized companies. 

Size of the enterprise Monthly production of briquettes in Kg 
Small 50 kg – 1 ton 
Medium 1 ton – 40 tons 
Large Starting from 40 - 50 tons 
Table 2: Thresholds indicating the size of briquette manufacturers  

6.3.1 Raw materials 
Briquettes can be made from various types of biomass. Materials regularly used for the production 
of briquettes are a diverse range of agricultural waste products like maize cobs, coffee husks, 
groundnut husks, rice husks, wood pressing waste, sugar cane residues, roots, coconuts, banana 
peels and other biomass waste materials (Ferguson, 2012; Gebrezgabher et al., 2016; SIPA & UNCDF, 
2018).  
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The sources of biomass can either be agricultural companies such as farms or food processors or 
waste dumping locations like landfills or the streets. Generally the briquette producer pays the 
supplier of the biomass. This can be an alternative revenue stream for farmers and food processing 
companies. From the companies interviewed most of them used char dust or agricultural waste as 
raw material. Few of them used actual waste from the streets or landfill in their briquettes. It is 
expected that the micro entrepreneurs mainly use household waste collected in the neighborhood 
as raw materials.  

One interviewee [E1] states that it is not desirable to use agricultural waste as a resource on a large 
scale. Agricultural residues are needed to keep the soil fertile and should not be shipped away 
without consideration. It would be better to utilize untapped organic waste resources such as urban 
organic waste. Currently this is often burnt in the streets or ends up at landfills. Another briquette 
producing interviewee [M2] uses waste from a landfill. This waste is collected by women waste 
pickers. Previously, organic waste was not a material worth picking, compared to paper, metal and 
plastic. However, briquette manufacturing has turned organic waste into a valuable resource worth 
picking. This implies that briquetting can have both positive effects on employment as well as 
recycling.  

For small enterprises producing briquettes getting enough biomass is not a concern. However, larger 
briquette manufacturers [M4] claim having problems getting enough biomass to keep up their 
production rate. Those companies have to compete for the biomass with companies producing 
animal fodder and fertilizer (Ferguson, 2012). However, another briquette producer [M3] states that 
as long as you are willing to pay for the biomass, it is available. This might imply that the supply of 
cheap biomass at a large scale is difficult to maintain. In Uganda briquette manufacturers are 
starting pilots in growing their own biomass to ensure a reliable supply. Bamboo is considered a crop 
potentially suitable to grow for briquette production.  

Transporting raw biomass can be very costly, because it is bulky. Especially when it has to be 
transported from outside the city to reach the production site this can drive up the production costs 
of the briquettes. Therefore, organizations supporting briquette manufacturers sometimes advise to 
locate production sites close to a resource of biomass, such as a landfill or a processing site of sugar 
cane for example.  

6.3.2 Carbonization 
Except for the carbonization, the production of carbonized and non-carbonized briquettes roughly 
follows the same steps. Figure 12 shows all the steps in the briquette production process.  

 

Figure 12 Flow chart summarizing the briquette production process 

When carbonized briquettes are produced the carbonization is the first step in the production 
process. During carbonization the biomass is partially burnt to produce char. This process is 
inefficient and messy. Therefore, many briquette manufacturers look for ways to avoid carbonizing. 
Frequently charcoal dust, a waste product from charcoal, is used as raw material for carbonized 
briquettes, instead of biomass (Ferguson, 2012). Another way to avoid carbonization is by requiring 
suppliers of biomass to supply the biomass in carbonized form. This way the carbonization process is 
outsourced, and the briquette manufacturers receive processed material that can immediately be 
used to make briquettes.  

(Carbonization) Crushing Mixing Binding Pressing Drying
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The use of charcoal dust raises the question whether briquettes are truly a sustainable fuel, since 
charcoal dust is a waste product from charcoal which is not sustainable. Previously charcoal dust was 
just washed away, and therefore a free resource for briquettes. Since it has become a resource for 
briquettes the demand for charcoal dust has been increasing and so has the price (Ferguson, 2012).  

A solution to solve this dependency on charcoal trade is by improving the carbonization process. 
Currently carbonization is done using a large metal (oil) drum. It is labor intensive and can only 
carbonize small quantities per unit. In addition, the process is hard to control, resulting in materials 
combusting rather than carbonizing. Machines do exist for larger scale and more efficient 
carbonization, however, those are too expensive. One of the interviewees [O1] is investigating 
whether a portable and affordable carbonization installation can be designed, for more effective 
carbonization. Another interviewee [E1] explained that a low tech carbonizing set up has been 
invented in Cambodia. It carbonizes the material better and captures the heat to dry the briquettes, 
solving another challenge discussed in section 6.3.5. It is possible that only one early adopter is 
needed in a region such as East Africa for other companies to follow. The interviewee [E1] states ‘I 
think the coming year great advances will be made on carbonization.’ 

6.3.3 Crushing, mixing, binding 
After possibly carbonizing the raw material, the first step in producing briquettes is crushing and 
grinding the raw material into powder. To produce high quality briquettes the material needs to be 
homogenous, meaning the absence of chunks in the material. For the cutting and chopping either 
manual methods or milling machines are used (Ferguson, 2012; Gebrezgabher et al., 2016).  

The following step in the production of briquettes is binding the biomass powder together. This can 
be done using various natural binding materials. Two examples of binding materials are cassava flour 
and molasses, which is a syrup made from sugar cane or sugar beets. However, molasses has 
become a resource for the production of ethanol and alcohol, making it less available. Briquette 
manufacturers are aware that cassava is edible, and do not want to compete with the food chain. 
Therefore, some producers only use damaged cassava that has become inedible. Others are looking 
for alternatives, to exclude food from their production completely. 

6.3.4 Pressing 
The next step in the production process is the briquetting. During this step the moisture mix is 
densified by applying pressure. This can be done by hand or by using a press, either powered 
manually or by electricity or diesel. During this process the moisture is removed from the briquette 
making it suitable to burn. The pressing machine defines the size and shape and thus the application 
of the briquette.  

6.3.5 Drying 
The final step in the briquette production process is drying the briquettes. Currently this is a time 
and space consuming process. Both in smaller and larger production processes briquettes are 
regularly dried under the sun, which generally takes 3 to 4 days, but can sometimes even take up to 
14 days. However, in the rainy season this time is prolonged. It is important for the briquettes to be 
completely dry, before transport and usage otherwise they break. 

For larger producers the drying of briquettes is a limiting factor in production, resulting in not 
running their equipment on maximum capacity because the area needed for drying the briquettes is 
too large. Briquette producers would like to speed up the drying process (SIPA & UNCDF, 2018). 
Some larger briquette manufacturers use ovens or heated rooms to dry their briquettes (Ferguson, 
2012). This is an effective but costly method. Others are experimenting with building shelters 
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covered with UV sheets, that keeps out rain but passes through the heat of the sun. The downside of 
this is again the high costs of the UV sheets.  

6.4 Users, distribution and sales channels 
Briquettes come in different shapes and sizes, which correspond to different types of users. Smaller 
briquettes that fit into household charcoal stoves are suitable for households, while larger briquettes 
that burn for hours are more suitable for institutions. Households and institutions like hotels, 
restaurants, poultry farmers and schools are the two main types of users of briquettes.  

6.4.1 Institutions 
Institutions are larger organizations that require heat on a larger scale than households. Hotels, 
restaurants, and schools require heat to cook on a large scale while poultry farmers need heat to 
warm their chicks overnight. Those institutions generally have special large stoves, which are 
compatible with larger briquettes, like the honeycomb briquettes in figure 10.  

Next to being a clean and affordable fuel, institutions experience another benefit from using 
briquettes. Briquettes burn more consistently, making them more suitable to keep track of the stock, 
and get insight in the costs. Charcoal can be of very varying quality, leading to large differences in 
amounts used, which is difficult for planning of stock and finances. Institutional customers enjoy the 
predictability of briquettes.   

From the interviews it became clear that briquette manufacturers prefer to do business with 
institutional users rather than households. It is easier to supply large volumes to one customer, than 
multiple small volumes to many different customers. Institutional users regularly pick up the 
briquettes directly from the production site or they are delivered to the location of the institution in 
one load. From the companies interviewed the majority of the sales was driven by institutional 
users. However, this market segment is under pressure from alternative fuels. Poultry farmers have 
been gifted LPG systems by LPG producers, to switch to that type of heating. In addition, solar 
energy is becoming more affordable, which threatens the institutional clients of the briquette sector 
that use briquettes for heating.  

6.4.2 Households  
The household user group is a more difficult group to supply with briquettes. This user group is used 
to having charcoal accessible very close by, and is generally not willing to travel any further to buy 
briquettes. This implies that the briquettes need to be as closely available as charcoal to compete.  

In addition, household users are used to the properties of charcoal. Cooking with briquettes is a bit 
different. Briquettes are harder to ignite, cannot be stopped from burning but need to burn entirely 
once they are ignited and should not be poked when burning. Because of these differences in user 
practices people need to be educated on how to use briquettes, and convinced that they are a 
pleasure to work with. One of the larger briquettes producers interviewed [M4] state that they have 
massively focused on marketing to open the market up. Previously no-one knew about briquettes 
and how they work. By using flyers, videos and demonstrations they have created their own market 
and customers. One of the interviewees [C3] stated ‘out of 10 people only 3 or maybe 4 are 
acquainted with briquettes. For people to use briquettes they usually want to see it working in their 
neighborhood.’ Different briquette manufacturers try to convince new potential users to try 
briquettes by giving demonstrations on markets for example. Others give a short explanation how to 
use the briquettes after the first purchase or advice to start using a mixture of charcoal and 
briquettes until one has mastered how the briquettes work.  
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From the interviews it is shown that households do not switch to using briquettes for the 
environment, but merely from a financial point of view. Therefore, it is first of all important that the 
briquettes have a price that is lower or at most equal to charcoal. Currently, in Uganda the prices of 
briquettes and charcoal are very close. Dependent on the price of charcoal and the production costs 
of the briquettes, briquettes can be slightly less expensive or slightly more expensive than charcoal. 
This gives briquettes commercial opportunity, as it can compete with the regime fuel. In the centers 
of cities charcoal is typically more expensive than on the outskirts, due to the longer distance that it 
has traveled from the countryside. Following this logic briquettes have a better potential market in 
city centers than in the outskirts of a city or ultimately in rural areas, where firewood is still 
available. From one interview [C1] the following prices were reported. An amount of briquettes cost 
between 700 and 1,500 UGX (Ugandan Shillings). The same equivalent of charcoal costs between 
2,000 and 2,500 UGX. Another interviewee [M4] stated that currently a 50 kg bag of briquettes costs 
13USD (+- 50.000 UGX) and will last a household 30 days. To last 30 days you need 80 KG of charcoal, 
which will cost approximately 32USD (+-120.000 UGX). In this case briquettes are significantly 
cheaper. Several interviewees [M2, M3] stated that it is only a matter of years before briquettes will 
definitely be cheaper than charcoal. This is caused by the rising charcoal prises, driven by the scarcity 
of wood and the increasing demand.  

Frequently, users of briquettes do not make it their sole form of energy they use. Often people keep 
a stash of charcoal, to use as a mix, or to use parallel to each other. Even people who can afford to 
cook with electricity or LPG, will keep carbonized briquettes or charcoal as a backup fuel, for dishes 
that need to cook very long like beans, or because of the flavor the char adds, or in case a power cut 
occurs.  

Households can generally buy briquettes at the production site. It is therefore beneficial to have the 
production site in a residential area. Another sales channel is via stalls or sales outlets opened in 
residential areas, when the production site is further away, for example to be close to the raw 
material used. Briquettes can generally also be acquired at markets, where the charcoal vendor adds 
it to his or her product range. One of the interviewed consultants [C2] states that there are too few 
middlemen in the briquette sector spreading its availability. The sector would benefit from more 
middlemen as they provide a wider availability of briquettes. However, currently middlemen prefer 
to sell charcoal as it is more popular and therefore moves faster. 

Currently some briquette producers use boda’s, motorbikes frequently used for transport in Uganda, 
to deliver briquettes to households. Mobile applications are in use and being further developed, to 
improve this service. This transportation cannot cost much as it will destroy the price 
competitiveness of the briquettes compared to charcoal.  

Another method of improving distribution which one briquette manufacturer experiments with is 
giving people group discounts, and deliver in bulk. An example can be giving church or prayer groups 
a discount if they all buy at least one bag of briquettes. This way the briquettes can be supplied to 
the church in one go, and people take it home from there.  

It has also happened that satisfied customers turn into resellers, by requesting more briquettes than 
they use themselves and selling this to their neighbors. 

Currently briquette manufacturers are still experimenting with ways to distribute the briquettes to 
the household users. Many briquette manufacturers also want to do the distribution, while lower 
vertical integration, so letting other parties distribute the briquettes could also be an option. 
Briquette manufacturers [C2, M1, M5] have stated in the interviews that they struggle to reach the 
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household market. To reach households the briquettes need to be very closely available. Some 
speculated about door to door sales models, to bring the briquettes closer to the users.  

One specific group of household users are refugees in settlements. One of the interviewed briquette 
manufacturers [M3] has only one customer, a refugee aid organization, which buys all the briquettes 
produced and distributes them in a refugee settlement. In this case the producer of briquettes has 
only one client, but many different users. This briquette manufacturer also produces and sells stoves 
for the refugee settlement. The reasons why the refugee aid organization provides these things is 
because they noticed when giving out food, that people were missing the materials to prepare it. By 
providing stoves and briquettes they hope to resolve this issue.  
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7. Challenges and pathways 
This chapter covers the challenges and misalignments discovered after conducting the MLP analysis 
on the waste-to-briquette technology. It concludes by assessing which transition pathway the waste-
to-briquette technology follows.  

7.1 Raw materials and circularity 
The way most of the interviewed companies conduct briquette business might be circular, but not 
sustainable on the long term. Many of them use char dust as a raw material. Char dust is waste, 
however, it is waste which results from charcoal production, which is an unsustainable practice. The 
use of char dust is an example of a fit-and-conform empowerment of a niche technology. In this case 
the niche technology empowers itself by using a waste product available from the regime. This is a 
smart choice to become integrated in the regime and develop. However, this waste product is not 
sustainably sourced, reducing the sustainability of the niche technology and its radical sustainability 
impact (Smith & Raven, 2012).  

Another raw material used for the briquettes is agricultural waste. This is again waste, however, this 
waste is often needed for the agricultural soil to stay fertile. To become truly circular and 
sustainable, waste that is otherwise burned or landfilled should be utilized, such as urban household 
waste and organic waste at landfills. From the regime analysis it becomes clear that many different 
formal and informal waste collection practices are conducted. To make the sustainable waste-to-
briquette technology work, the waste regime should change in a way that urban household waste is 
collected on a large scale. One interviewee [E1] estimated that from the Kiteezi landfill only 30 tons 
of char per day can be produced. The success of the waste-to-briquette technology largely depends 
on the ability to transform the waste regime into organized organic waste collection as a raw 
material for briquettes. Organized organic waste collection does not imply formal-sector driven 
waste collection, as the informal sector is well capable of organizing convenient and cost effective 
waste management. ‘The informal sector, despite its informality, is well organized. Also the services 
are efficient as well as convenient – two necessary characteristics of waste management systems 
globally.’ (Schröder et al., 2019, p. 27). 

7.2 Production process 
Specific parts in the briquette production process are still problematic. Carbonization, crushing and 
drying are the steps that require improvement. This improvement can mainly be realized through 
cheap and reliable machines or installations. Interviewees [M1, M2, C3, C4] stated that locally 
fabricated machinery is regularly faulty and breaks down frequently. In addition it is not made with 
standard parts, making it impossible to repair with simple and cheap spare parts. Briquetting 
machinery can be imported from China and India, however this is expensive, and requires a large 
investment (Ferguson, 2012; Mwampamba et al., 2013).The unavailability of cheap and reliable 
machines is a challenge for briquette manufacturers willing to scale up.  

However, one briquette manufacturer interviewed [M4] stated that they distinguish themselves 
from their competitors by producing their own machines in local workshops. In the past years a lot 
of innovation and learning has taken place in these workshops. Besides generating knowledge this 
also provides employment locally. Currently other briquette manufacturers visit their site to learn 
about the machines. 

The question can also be asked why machines and large-scale production is needed at all. The 
perception of this need might be a consequence of modernization thinking. The interviewees 
disagree on this topic. Some interviewees [O1] state that large scale briquette production is needed 
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to achieve economies of scale and high quality of briquettes. Others [E1] state that many small 
briquette producing companies can be profitable and will not face the problems with supply of 
materials, transport and machinery as it is all done more locally and manually. It is possible that both 
types of products can exist parallel to each other serving different customer segments. However, it is 
also possible that one type of the products turns out more competitive on the long run, eliminating 
the other.  

7.3 Users and distribution 
Currently the biggest market for briquette producers are institutions. This is a valuable achievement, 
however, to expand even more and become a common fuel in the cooking regime, the household 
market should be tapped more. Transporting and distributing the briquettes to mainly household 
users is a challenge. Briquette manufacturers need to keep the costs low to be able to compete with 
charcoal. In addition, briquettes are frail and break easily when not handled well. The bad 
infrastructure in sub-Saharan African countries also contributes to this issue. One interviewee [C4] 
stated ‘The roads are bad, which causes sometimes up to 50% of the briquettes to break during 
transportation.’ With solar energy and LPG technology also being attractive for the institutional 
market segment, briquette companies might need to find a cost effective way to reach households 
with their briquettes.  

7.4 Finance 
The briquette sector faces funding problems. Briquette manufacturers, both small scale and large 
scale need funds to develop. However, investors are reluctant to invest in the briquette sector. From 
the interviews reasons for this reluctance are attributed to the fact that briquette companies are 
frequently micro or very small enterprises. This is not attractive for large investors. Another reason is 
that many briquette producers are not financially independent from grants yet. Another reason is 
that briquettes are a profitable technology to invest in, but that other technologies are more 
profitable. According to one of the interviewees [M4] more finance should have an eye for the good 
purpose of briquettes. ‘We also need more finance options, we need finance favoring social 
enterprises.’. Currently other less sustainable sectors are more profitable to invest in, and investors 
are not willing to pay for the positive external effects of briquettes.  

One interviewee [O1] stated that the interest on a loan from a bank can be as high as 20%. When 
corrected for inflation the interest is lower, however it remains a high percentage for 
microenterprises to repay. The interviewee stated that it was needed to find a method of loaning 
money with an interest rate of maximum 10%. A possible way to get loans with lower interest 
mentioned was by lending from organizations that have an eye for socially responsible investments, 
and therefore charge lower interest. Another possible way to acquire funds can be done by using the 
carbon finance scheme HIVOS is promoting for domestic biogas. Large corporations in polluting 
industries buy carbon credits from HIVOS for a slightly higher price than regular carbon credits, and 
this extra cost is used to support and finance clean technologies (HIVOS, n.d.).  

One briquette manufacturer [M5] stated ‘The problem is that people view briquettes as a solution to 
deforestation rather than as an investment opportunity. One should have more eye for the money, 
and less for deforestation. That is a nice side effect, however, for briquettes [companies] to grow 
bigger, one should focus on the money.’ This gives the impression that some briquette enterprises 
might be too consumed with the environment and too little with the commercial side, which is 
interesting for investors.  
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7.5 Government policy 
Several interviewees [M2, C2, C4] state that the government could play a larger role in supporting 
the briquette sector. One policy measure proposed is limiting the use of charcoal, with the 
motivation to slow down deforestation. However, such a policy is very hard to enforce due to wide 
spread use and demand of charcoal and the often weaker state apparatus. Another policy the 
government could implement is a stove policy. By steering people to buying briquette compatible 
stoves it could support the briquette sector. Another issue that the briquette sector faces is that it 
competes with the charcoal sector, which is largely an informal sector. This can result in an uneven 
playing ground as the informal sector does not pay taxes. A policy measure proposed is giving 
sustainable energy entrepreneurs tax exemptions to level the playing field with the charcoal sector.  

7.6 Pathways 
In section 3.4 the possible pathways a transition can follow were introduced. There are two 
pathways that resemble the development of the waste-to-briquette transition. These are the 
‘transformation’ and the ‘reconfiguration’ pathway. The transformation pathway is described as a 
pathway caused by moderate landscape pressures for disruptive change and a timing that is too 
early for the niches to be sufficiently developed. In this case the niche technology is not yet 
developed enough to replace the regime, however, the landscape pressure does pressure the regime 
towards reorientations. Such reorientations can be that charcoal vendors start selling briquettes 
made from char dust next to their normal products. When these reorientations accumulate new 
regimes grow out of the old regimes (Geels & Schot, 2007). In this case the briquette technology 
adds to the existing cooking and waste regime by altering it, but keeping the main regime, cooking 
with cheap carbon fuel and burning or landfilling waste, in place.  

However the reconfiguration pathway could also be used to describe the road that the waste-to-
briquette transition is taking. The reconfiguration pathway is described as ‘Symbiotic innovations, 
which developed in niches, are initially adopted in the regime to solve local problems. They 
subsequently trigger further adjustments in the basic architecture of the regime.’ (Geels & Schot, 
2007, p. 411). Briquettes can be seen as innovations to solve local problems driven by economic 
motives, the scarcity and increased prices of charcoal create problems, especially in city centers 
where the prices increase the most. As a solution to this problem briquettes can be introduced. 
Briquettes can be adopted in the cooking regime, possibly used as replacement of or complementary 
to the regime fuel charcoal. Similar to the transformation pathway, in the reconfiguration pathway 
the new regime grows out of the old regime through cumulative changes in the regime. However, 
the reconfiguration pathway differs from the transformation pathway. The reconfiguration pathway 
experiences substantial changes in the regime’s basic architecture, which the transformation 
pathway does not experience (Geels & Schot, 2007).  

At the current state of the waste-to-briquette niche technology transition it is still possible to follow 
both of the mentioned paths. In the future it will become clear whether briquettes will be absorbed 
into the charcoal regime, as a complementary product, leaving the regime in place and just 
reorienting it a bit, following the transformation pathway. Or whether the reconfiguration pathway 
will be followed which starts off by adopting the briquettes into the regime, but which eventually 
causes regime reconfigurations in for example the waste collection regime, by using household 
waste to produce briquettes, and the cooking regime.   
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8. Strategic niche management assessment 
This chapter assesses the state of the briquette niche using the strategic niche management 
framework introduced in section 3.5. Following this assessment, some recommendations are 
formulated to support the waste-to-briquette technology in its breakthrough.  

8.1 Shielding 
Currently the shielding of the waste-to-briquette niche is done by funding organizations. A lot of 
briquette producers have received grants in some form [O1], which shields them financially from the 
competition with charcoal. The grants give the briquette producers some financial space to start up 
their operations, without the need to be commercially competitive right away.  

Generally speaking, governments could do more to shield the waste-to-briquette niche from the 
outside world. Policy measures like tax exemptions for briquette businesses could be one of the 
possible ways of shielding.  

One might argue that shielding the briquette sector too much could be unfair to the charcoal sector, 
which employs millions of people in sub-Saharan Africa. However, when asking the interviewees 
whether the briquette sector was threatening the charcoal sector no-one predicted unemployment 
in the charcoal sector due to briquettes. First, the charcoal market is huge, briquettes are only a 
minor drop in the ocean compared to the scale of charcoal. ‘Currently briquettes are a way too small 
business sector to bother anyone, no one sees briquettes as a threat.’ [M5]. Second, briquettes and 
charcoal are very similar products. One interviewee [M4] stated that people involved in producing, 
transporting or selling charcoal can quite easily switch their profession to the briquette sector. 
Following this logic, the current charcoal regime supports the rise of the briquette niche by having 
resemblances.  

8.2 Alignment of expectations 
To align expectations on how briquettes work many briquette producers are actively campaigning to 
spread the information. Online advertisements, video’s, flyers and real-life demonstrations are all 
methods used to get people acquainted with briquettes. Interviewees have mentioned that more 
and more people become aware of the existence of briquettes and how they work. These campaigns 
contribute to the alignment of expectations as people are informed on how briquettes work, 
compared to charcoal of which all expectations have been aligned long ago.  

Two elements that are crucial for the alignment of expectations are the price and quality of 
briquettes. Both the price and the quality of briquettes can differ dependent on the producer and 
the location. Stabilizing those two factors might help the consumer what to expect from briquettes, 
and giving them a place in the fuel regime.  

8.3 Networking 
The briquette sector is working very actively on creating a network of actors. Actors involved are 
briquette producers, NGO’s, research institutes, incubators, etc. Several briquette producers have 
mentioned visiting exhibitions to showcase their products and attract new customers and funders. 
Many of the actors are still involved in improving the product, which is discussed in the following 
section, learning.  

However more commercial actors are still missing in the network. The briquette technology could 
possibly benefit from a stronger network of investors as the lack of financial capital has been named 
as a barrier limiting the development of the briquette sector. Especially socially responsible 
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investors, who see value in environmental preservation and circular economy are needed to let the 
briquette sector thrive. 

Other actors that are still needed in the briquette network are distributors and policy makers. 
Distributors are needed to get the briquettes to the household customers, which briquette 
producers are currently struggling with. Policy makers could get involved to create policies that 
support the briquette sector. Drawing from the information provided by the MLP analysis policy 
makers can make a very deliberate choice on whether to include the informal sector in its policies or 
not. An example of a policy including the informal sector would be educating and supporting waste 
pickers in collecting biomass suited for the production of briquettes. This policy would strengthen 
the sector by increasing the supply of raw material and this policy might have a positive social 
impact by creating employment for waste pickers. 

8.4 Learning 
The knowledge on how to produce briquettes has massively improved the past decades. The past 
decades several briquette manufacturers have been established in East Africa, which now have a lot 
of knowledge. In addition, several NGO’s, incubators and research institutes are involved with 
improving briquette technology globally and locally.  

When some of the interviewees started producing briquettes they stated [M1] that there were no 
factories to learn from. It was just a case of experimenting, failing and improving. This experimenting 
cost a lot of time. However, many briquetting companies now share their knowledge actively, by 
acknowledging the immense market open to conquer and the sake of deforestation. Several 
briquette producers do projects educating people in how to make briquettes.  

With the help of NGOs briquette producers have been sharing knowledge among each other and in 
this way supporting the development of the sector. However, the briquette technology can still 
benefit from learning. Producers face problems in carbonization and drying and with the machinery 
used. Knowledge sharing between briquette producers, and knowledge from research institutes 
might improve these problems which can be a major step for the briquette technology to break 
through.  

Next to technical learning, also business learning is required. ‘The problem briquette companies 
regularly face is the lack of business skills. Companies are often started by engineers, who make a 
great product, but are bad at selling it.’ [O1]. Briquette producers have understood how to reach 
institutional customers but it can be a challenge reaching the household market. This is mainly an 
issue of how to distribute to these households in a cost-efficient way. This distribution issue should 
have a high priority if briquettes are to become a commonly used fuel for households. On both the 
technical as well as the business learning level incubators, NGO’s and research institutes are heavily 
involved with the producers. This deep and broad learning shows great potential for the technology 
in the future.  
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Figure 13 The niche technology visualized 

To conclude the briquettes niche is buzzing with ongoing activities. The product is constantly 
experimented with and improved, markets are discovered and opened and the network is expanded. 
Several elements contribute to the existence and development of the briquette niche, of which 
some are visualized in figure 13. The four SNM processes, alignment of expectations, learning, 
networking and shielding are shown with some of the actors active in this process. The crowdedness 
and interconnectedness of the picture shows that the niche is in an active state of development.  

With regard to circularity the waste-to-briquette technology can make improvements. Using SNM 
policy makers could aim to steer away from the fit-and-conform niche empowerment discussed in 
section 7.1 using char dust, and try to steer towards using the more sustainable option, household 
waste. This can possibly be done by expanding the network to include waste pickers or by shielding 
and supporting enterprises using household waste financially. Breaking away from the fit-and-
conform niche empowerment will possibly guide the waste-to-briquette niche towards the 
reconfiguration pathway discussed in section 7.6, which changes the regime more drastically and is 
more likely to create truly sustainable future regimes.  
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9. Conclusion 
In this chapter the final answer to the research question ‘To what extent is the multi-level 
perspective a suited instrument to investigate emerging technologies as a means to foster CE in sub-
Saharan Africa?’ is formulated. This question was formulated out of a need to find a framework that 
is suited to investigate the scope and challenges of CE in the global south, as this has barely been 
studied the past years. The global south has different conditions than the global north. One major 
difference is the importance of social consequences of new technologies. In the global south the 
social consequences of CE should be taken into account with a higher priority than usually happens 
in the global north. The reason for this being that poverty is a prevalent problem in the global south, 
which affects many people. This thesis has aimed to describe a CE transition in the global south using 
the MLP. In this chapter conclusions will be drawn on how well suited the MLP is to describe CE 
emerging technologies in the global south.  

 

Figure 14 The complete waste-to-briquettes MLP visualized 

Figure 14 shows the complete result of the application of the multi-level perspective to the case of 
the waste-to-briquettes technology. When looking at figure 14 it directly reveals that the niche is 
depicted in a more chaotic way than the regimes and landscape. This is a logical parallel as niches 
are chaotic environments compared to the slow moving landscape and the unambiguous regimes. 

When considering the case of the waste-to-briquettes technology the multi-level perspective is a 
very suited instrument to investigate emerging technologies as a means to foster CE in sub-Saharan 
Africa. The MLP facilitates the comprehensive understanding of the potential of this emerging 
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technology by means of its three levels. The landscape explains why there is a need for a new 
technology at the moment, more than there was 2 decades ago for example, and that it is a 
structural trend. The landscape reveals the direction in which niches are likely to develop caused by 
the pressures on the regime. In the case of waste-to-briquettes technology the structural poverty 
landscape force helps to understand why electric cooking or LPG are not likely to substitute charcoal 
soon.  

The regime analysis is of great value in a global south context. The regime lays out the current 
practices, both positive and negative. Especially for researchers from the global north doing research 
in the global south the regimes are likely to hold elements that are not common in the global north 
and can easily be overlooked. In the case of waste-to-briquette technology the MLP has facilitated 
the understanding of the regime by showing that the informal sector, which is a waste regime on its 
own, should be included in the study of CE in the global south. From the informal waste regime 
analysis it becomes clear that it provides employment for a lot of people, that the informal waste 
regime has great capacity for recycling and that the formal and informal waste regimes are heavily 
intertwined and rely on each other. This knowledge is crucial for successful and socially sustainable 
CE transition. By overlooking this regime both an important employment sector as well as recycling 
capacity would be overlooked, with possibly disastrous consequences. The thorough understanding 
of the regime that the MLP facilitates can be made of value when creating policy for CE in the global 
south. With this knowledge informal workers can be included in CE-promotional policies and 
regulation, and socially undesirable consequences such as employment can be curbed. 

The niche and the strategic niche management framework give insight into how an emerging 
technology is developing, its potential, how its development can be improved and what actions 
should be avoided. Niche knowledge and the strategic niche management framework can be used to 
evaluate and criticize policy proposed by powerful forces that are likely to turn to modernization 
thinking.  

The MLP supports the researcher in understanding the potential transition using theoretical 
concepts such as the pathways and niche empowerment types. This understanding can be valorized 
by steering the transition in desired directions using SNM. It was discovered that the waste-to-
briquette technology currently uses char dust as a raw material, which can be explained as fit-and-
conform niche empowerment. However this is not truly circular. By using SNM policy makers can 
steer towards more circular raw materials such as household waste, which can direct the transition 
to take the reconfiguration pathway rather than the transformation pathway, directing towards 
more radical regime change.  

The multi-level perspective has shown to be a flexible framework that can be adapted to case 
specific circumstances, in this case circumstances typical to the global south and circularity. Circular 
emerging technologies are likely to have a supply regime, and a demand regime, as materials are 
expected to be reused. This was also the case with the waste-to-briquette technology where both 
the waste as well as the cooking regime appeared to play an important role. The MLP was adapted 
to include both the supply as well as the demand regime, showing that it has potential to describe 
circular technologies.  

A factor typical for the global south is the informal sector. Inside the waste regime, it became clear 
that not only one, but two regimes were active. The MLP was in this case adapted to facilitate the 
investigation of these splintered regimes.  
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At the beginning of this research it was expected that the business model dimension would be a key 
factor to take into account. However, this dimension turned out to be less important in the case of 
waste-to-briquette technology. Rather, in this case product distribution emerged as a major hurdle 
in the development of the technology.  The MLP proved to be flexible enough to accommodate this 
reorientation in required perspective in the research. The framework is sufficiently agile to facilitate 
an investigation of distribution issues, while it is also able to support research into business model 
complexities if needed, as theoretically supported by Bidmon & Knab (2018).  

The main power of the MLP lies in the guidance it provides in thoroughly understanding a situation 
which is potentially undergoing a transition. This understanding gives the opportunity to steer 
towards desired directions. However, a framework and the quality of the research undertaken with 
it ultimately is dependent on the person using it. When the researcher overlooks an element and 
does not include it in the analysis, the MLP gets less complete and potentially less valuable.  

To conclude, using this case study the MLP has shown to be a flexible framework capable of adapting 
to and including conditions typical for circularity in a global south context. The MLP provides great 
support for understanding of the situation. This conclusion gives potential for generalizing the 
results beyond  the waste-to-briquettes case towards emerging technologies in general. However, to 
reliably conclude whether the MLP is a suited framework to investigate emerging technologies as a 
means to foster CE in sub-Saharan Africa – or other regions of the global south – more than one case 
study should be conducted. 
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10. Reflection and suggestions for further research 
The research conducted for this thesis was carried out under difficult circumstances. There are 
several ways in which the research was affected by this. The initial plan for this thesis was to visit 
Kampala the capital of Uganda and collect data there locally. Due to the COVID-19 pandemic this 
visit was forcibly cancelled and the data collection was drastically changed. Instead of seeing how 
people work and speaking to them in person, online calls were used as interviewing medium. As the 
writer of this thesis did not visit Africa, while writing a thesis about sub-Saharan Africa, it might be 
the case that too much of a Eurocentric lens crept into the research. In addition, locally embedded 
information might not have transferred properly over online calls.  

As online calls were the medium used to collect data, only people with an email address and online 
calling application were able to participate in the research. This explains why many medium and 
larger briquette companies were interviewed, while the majority of the briquette companies are 
micro-enterprises. A follow up study could investigate micro briquette producers, to see if the same 
conclusions can still be drawn, or not.  

Due to this limitation in gathering data no real users of the briquettes could be interviewed either. 
Conducting user interviews could have been a valuable addition in this research, as possibly less 
biased information about the user experience could have been collected, since the people 
interviewed nearly all had an interest in the positive portrayal of the briquette sector. The same 
holds for the charcoal industry. Less biased information on how the briquette industry is affecting 
the charcoal industry could have been collected.  

Further research following this thesis could be a more in-depth local investigation of all the actors 
involved in the briquette niche, involving direct observation and personal interaction with the 
different stakeholders. It could be interesting to study how local and national governments are 
viewing the briquette technology, and what policy implications can be drawn to support it. The same 
can be done for investment companies.  
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Appendix 
Appendix A: Interview protocol 

1. Introduction 
a. Can you please introduce your company/job? 

 

2. User practices and sales channels 
a. To whom are the briquettes sold? Who are the users? (households/institutions, 

rich/poor)?  
b. Are the users of the product satisfied? Yes/no, why? 
c. In what ways do users need to change their charcoal/wood cooking habits when 

using briquettes to cook? (Stoves, practices, etc.) 
d. Are users actively trained or informed about how to use briquettes? How? 
e. Do these required user practice changes create a barrier to switch over to 

briquettes? In what customer segments does this create a barrier?  
f. How do you do the distribution? How are the briquettes sold? Via charcoal sellers on 

markets, or different channels?  
g. What is the price of the briquettes compared to wood and charcoal? 

 

3. Circularity: How circular is the use of briquettes?  
a. Do you produce carbonized or non-carbonized briquettes? Why?  
b. What does your production process look like? What are the difficulties?  
c. Where is your production site? In town? Do briquettes need transport?  
d. Are the briquettes made from waste? Did this waste previously serve another 

purpose?  
e. Is waste a suitable material for briquettes?  
f. What channels are used to supply the waste? Are there innovative ways to create a 

reliable supply of waste?  
g. What parties are needed to supply the waste? Are they willing to participate, and 

can they make profit from this? License for the landfills? 
h. Do briquettes create a lot of waste? What happens to the ash remains? 

 

4. Who might be disadvantaged by waste-to-briquette technology?  
a. Are waste pickers disadvantaged? Can those people also be included in collecting 

waste for briquette manufacturers? New employment creation? 
b. Are people in the charcoal production chain disadvantaged? 
c. Are private waste collection contractors disadvantaged? Are they obstructing the 

potential of waste-to-briquette technology?  
d. Who else is disadvantaged? 
e. How can disadvantaged parties be pleased?  
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5. Industry development 
a. Does your organization create employment and income? 
b. Do independent briquette companies evolve from your organization? 
c. Are there organizations involved in supporting the development of briquette 

businesses? 
d. Is the best recipe for briquettes known, or does it require experimentation?  
e. Is knowledge on briquettes shared among different producers, how?  

 

6. What challenges do waste-to-briquette entrepreneurs face? 
a. Product challenges (smoke, consistency) 
b. User challenges (habits, adoption) 
c. Production challenges (drying, supply materials) 
d. Sales challenges (prices, sales channels) 
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Appendix B: MSc. Theses in the Field of Technology for Global Development 
 

MSc. Theses in the Field of Technology for Global Development 
 
 

 
2020 

20.01 I.E.L. (Edda) van Teeffelen: Circular economy in the global south: A multi-level 
perspective case study analysis of waste-to-briquettes emerging technology in sub-Saharan 
Africa 
 

 
2019 

19.06: Mariana Tapia Gutierrez: Electricity access provision and then what? An investigation on 
the effects of electricity access in rural Mexico. 

 
19.05: Nataraj Balasubramanian: Studying Sustainable Transitions Achieved Through Cross- 
sector Collaboration in Underserved Contexts. 

 
19.04: Sasinipha Chucherd: Pathways towards sustainability: An analysis of Bangkok’s public 
transportation system through sustainability assessment and niche explorations. 

 
19.03: Paul Bierling: The potential of hybrid floating pv-hydropower plants in Vietnam. An energy 
justice perspective. 

 
19.02: Tanai Potisat: Successful governance of mini-grids: A perspective from community-
based island electrification in Thailand. 

 
19.01: Merlijn Borneman: An investigation of the sustainability trade-offs of the cocoa supply 
chain connecting the Netherlands with the main and most interesting cocoa supplying countries 
(Ghana, Côte d’Ivoire and Ecuador) between circa 1975-2015." 
 

 
2018 

18.07: Jeroen van Hemmen: Governing Rural Waste - A case study to the implementation of the 
eight design principles to solid waste management in Bali. 

 
18.06: Milou Derks: Challenges for Sustainable Performance of Government initiated Rural 

Microgrids Analysis of Incentives and policy framework for Indonesia. 

 
18.05: Jaara Bijvoet: Energy access for enterprises in developing countries 
Exploring the role for renewable energy technologies to address the energy issues in Kenya. 

 
18.04: Dion Visser: Sorting it out: An analysis of waste management provisions and realities on 
Bali. 

 
18.03: Micky van Gemert: The Influence of contextual factors on “last-mile” distribution models 
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for solar home system distributors in East Africa. 

18.02: Santiago Angel Nieto: Barriers and solutions to scale up green microfinance, Insights from a 

case study in Colombia. 

 
18.01: Mercedes Fuentes Velasco: Use of Mangrove Wood as a Raw Material for Renewable 

Energy; Case Study on a Small Island in Indonesia. 
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