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Summary  
Despite a large amount of literature emphasizing the significance of energy access for poverty 

alleviation, evidence from energy access projects disappoints in their contribution to the 

economic development (Bhattacharyya, 2012; Chambwera & Folmer, 2007; Kirubi, Jacobson, 

Kammen, & Mills, 2009; Sebitosi & Pillay, 2005). Scholars argue that in order to increase the 

economic drive practitioners should not focus on basic household needs, but rather on the 

productive uses of energy (Bhattacharyya, 2012; Chambwera & Folmer, 2007; Kirubi et al., 

2009; Sebitosi & Pillay, 2005). This energy can be used productively by both households and 

enterprises. (Grey) literature on this productive use of energy shows that the focus lies 

strongly on the productive energy use of households in a rural location (Attigah & Mayer-

Tasch, 2013; Attigah, et al., 2015; Lecoque & Wiemann, 2015; Mayer-Tasch, Mukherjee, & 

Reiche, 2013). Besides the novel recommendation of scholars to focus productive energy use, 

scholars are also debating on the definition of the energy access concept. While traditionally, 

this concept is described as binary (non-electrified, electrified), scholars are suggesting the 

concept should be seen as multi-level (Bhanot & Jha, 2012; Bhatia & Angelou, 2015; Craine, 

Mills, & Guay, 2014; IEA & World Bank, 2014; Pachauri, 2011; Sovacool, 2011). This broader 

spectrum allows valuing the energy access on the usability for the customer needs (Bhatia & 

Angelou, 2015). This thesis contributes to these debates by studying the energy access of grid-

connected enterprises. More specifically, this thesis answers the following research question: 

how can renewable energy technologies enhance the energy access of grid-connected micro-

, small-, and medium-sized enterprises in developing countries? 

From the experience of the rural development programs in developing countries, it is 

suggested that solutions for the energy access problems should be based on the users’ uses 

and needs as this increases the success rate of the development projects. It is therefore 

chosen to study the perspectives of the enterprises on the role of renewable energy 

technologies. In order to find out what these perspectives are, empirical insights were 

gathered in Kenya. Using an inductive, exploratory research method based on literature 

reviews and ethnographic inspired fieldwork, the view of the Kenyan enterprises is 

researched. The findings from the Kenyan context provides insights into the perspectives of 

enterprises operating in the Global South. As the analysis combines these empirical insights 



 

with literature reviews, the empirical stories are theorized and can be generalized to the 

perspectives of enterprises in the global south (Yin, 2012). 

Before looking in the role of renewable energy technologies, it was researched which energy 

problems the enterprises face that could be enhanced by the technologies. The analysis of 

the data showed that the issues surrounding the energy situation are related to the suitability 

of the energy access to the enterprises’ productive energy use. In general, both the rural as 

(peri-)urban enterprises use most of the energy for running their heavy production 

machinery. In most market sectors, these activities constantly take place at least from 8 am 

to 8 pm, without any voluntary breaks. 

Two key problems were identified by the enterprises: an inadequate energy access and the 

financial impact of the inadequate energy access. The inadequate energy access is described 

by two deficiencies. First, the energy access suffers from outages due to blackouts and 

brownouts. Second, the voltage of the energy access fluctuates regularly. As literature on 

energy access is mainly focused on the binary definition of energy access (non-electrified, 

electrified), these identified issues of the inadequateness of the energy access are not 

mentioned in these studies. However, the scholarly debate on broadening the concept of 

energy access to a multi-level scale does highlight the importance of an adequate energy 

supply. Characteristics from these scholarly debates show similarities with the findings from 

the field. These similarities show that the novel multi-level view on the ‘energy access’ 

concept is useful when describing the situation of grid-connected enterprises, as it allows for 

reflecting upon the adequacy of the grid. 

Literature and development projects have often limited their scope to energy access issues in 

rural areas. Although the issues with energy adequateness are more serious in the rural 

context, the stories from the field show that also in (peri)-urban areas the quality of the grid 

does not suffice the standards that are needed to run all the desired productive activities. 

As the enterprises often first shared their concerns on the inadequateness of the energy 

access, one might think this is their main issue. The analysis of their stories, however, showed 

that the inadequateness on itself is not the problem necessarily, but rather the cause of their 

main energy problem: the costs of their energy access. Due to this inadequate energy supply, 



 

the enterprises are not able to run their machinery. This results in unanticipated losses: these 

losses are central to the enterprises’ second energy access problem. 

Three unanticipated losses due to the inadequate energy supply are identified. First, the 

enterprises have the risk that their machines are damaged by the voltage fluctuations, which 

may need extra repairs. Second, to deal with these outages most enterprises own a backup 

generator. This generator enables the enterprises to keep their regular operations running 

even when their grid connection does not supply adequate electricity. However, the costs of 

this in-house generated electricity are three times as high as the electricity from the grid. And 

third, the enterprises without a backup generator face higher costs due to additional labor 

hours to make up for the unproductive hours in which the grid failed to supply adequate 

electricity. 

In literature, the impact of these unanticipated losses on the enterprise's competitiveness is 

questioned. The perspective from the enterprises contrasts with these findings. They 

illustrate that on top of these unanticipated losses due to an inadequate energy access, they 

also suffer from the high grid electricity prices as charged by the national grid operator. As 

the market competition is intense, it is emphasized that these high energy prices do not 

increase by unanticipated costs. These issues provide an opportunity for renewable energy 

technologies to improve the energy access of the enterprises. 

Although these issues could be addressed by using renewable energy technologies, reality 

shows this is not often the case. Despite a positive attitude of the enterprises towards 

renewable energy technologies, there are certain reasons why this attitude is not translated 

into action The analysis identified three main perspectives on the causes of this tension: a 

lack of knowledge on the RET applications, a misconception of the investment costs and a 

priority issue. 

These causes are generally not mentioned in literature which uses the binary view on the 

concept of energy access (electrified, non-electrified). In contrast to most literature on energy 

access, this thesis views energy access as a multi-level concept. This difference in view might 

explain why the empirical stories are only limited in line with literature on energy access. The 

analysis of the empirical data however shows that the perspectives of the enterprises are 

more in line with other bodies of literature, such as energy efficiency and environmental 



 

behavioural changes. The multi-level view on the concept energy access provides the 

possibility to link multiple bodies of literature. The combination of these different scholarly 

approaches lead to extra insights and stronger embedded empirical findings. 

The tension between the positive attitude of the enterprise and their action shows that 

enterprises in developing countries do not simply replace their inadequate energy access with 

a renewable energy technology. The stories from the field indicate that the enterprises are 

often subjected to certain psychological barriers. The psychological barriers ignorance, 

multiple goals, and habits provide insights into the tension between the positive attitude and 

the actions of the enterprises. 

The analysis of the stories from the field showed that the enterprises identified the lack of 

knowledge on applications as one of the main causes of the tension. This cause can be linked 

to the psychological barrier ignorance which explains that people are unaware of the actions 

that they could undertake to support their attitude and therefore do not change their 

behavior. As a result of this ignorance, the enterprises are not motivated to look into these 

possible actions and get familiar with them. The stories from the field showed that this caused 

the enterprises to have a misconception of the investment costs of RETs. While they believed 

that the investment costs were too high without knowledge on these costs, the actual 

investment costs were seen as affordable. And last, the analysis also showed that the 

enterprises prioritize value-adding activities above saving costs by RET investments due to the 

psychological barriers of conflicting goals and habits. Due to the limited financial resources of 

the enterprises, the MSMEs can only invest in either the value-adding activities or the cost-

saving activities (conflicting goals). As the habit barrier makes enterprises less prone to new 

information and opportunities, the enterprises are more likely to invest in value-adding 

activities that are in line with their daily operations. 

To conclude, this thesis found that for RETs to play a role in enhancing the energy access of 

enterprises in developing countries, while competing with familiar technologies such as a 

diesel generator, the enterprises first needs to become more aware of the suitability of the 

RETs to their productive energy use. This will help them to overcome the ignorance barrier 

and to become more familiar with the renewable energy technologies, which can result in 

overcoming the habits barrier. 
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Chapter 1: Introduction 
 

Mister Muguika is the CEO of a food processing firm in Nairobi, Kenya. His company is 

specialized in processing enhanced milled products, such as blended food, full-fat soy flour, 

and maize beverages. In order to process the cereals and maize, his factory uses extruders, 

mills and other machines that are all powered by electricity from the Kenyan grid. Despite 

being connected to the national grid, mister Muguika’s firm lacks the access to a high-quality 

energy supply. As the grid has outages multiple times per month, this has a significant 

influence on the productivity and thereby on the profits of mister Muguika’s firm (Extracts 

from field note reflections). 

The situation of mister Muguika’s firm is exemplary. According to scholars, the lack of access 

to high-quality electricity is one of the most important barriers for enterprises in developing 

countries (Afraz, Hussain & Khan, 2014; Fjose, Grünfeld & Green, 2010; ILO, 2015). The 

importance of energy access is also recognized by the enterprises in developing countries 

themselves. In Kenya, for example, 9.6% of the enterprises identified electricity as their 

biggest obstacle according to the Enterprise Survey of the World Bank (Enterprise Surveys, 

2013). It should be noted that the World Bank did not only include access to electricity in this 

constraint, but also the quality of the supply. An inadequate power supply can indeed have a 

significant negative impact on a micro-, small-, and medium-sized enterprises (MSMEs) 

productivity, as it can lead to unanticipated losses (Forkuoh & Li, 2015; Foster & Briceño-

Garmendia, 2010; Von Ketelhodt & Wöcke, 2008). The importance of energy access for the 

development of the Global South has been widely discussed by scholars over the last years. 

(Chaurey, Krithika, Palit, Rakesh, & Sovacool, 2012; Sokona, Mulugetta, & Gujba, 2012; Tait, 

2017). More specifically, energy is linked to all three pillars of sustainable development: 

social, economic and environmental (Nussbaumer, Bazilian, & Modi, 2012). In public policy 

debates as well as in the private sector and within non-governmental agencies, it is discussed 

on how energy access can be widened to enhance the progression of the developing countries 

(Attigah, Rammelt & Mayer-Tasch, 2015; Chaurey, et al., 2012; Sokona, et al., 2012). 
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Despite the overwhelming amount of literature emphasizing the significance of energy access 

for poverty alleviation, evidence from energy access projects disappoints in their contribution 

to the economic development (Bhattacharyya, 2012; Chambwera & Folmer, 2007; Kirubi, 

Jacobson, Kammen, & Mills, 2009; Sebitosi & Pillay, 2005). Scholars impute this limited 

contribution to the strong focus of these projects on households consumptive needs. While 

most energy access projects aim to fulfill the basic household needs, more focus on the 

productive use of energy is required to drive economic growth (Bhattacharyya, 2012; 

Chambwera & Folmer, 2007; Kirubi et al., 2009; Sebitosi & Pillay, 2005). Attigah, et al. (2015) 

mention that productive use of energy differs from consumptive use (e.g. household lighting 

and cooking), as its aim is to generate income.  The energy usage of mister Muguika’s firm, 

which uses energy to produce enhance products that can be sold for a profit, is an example 

of productive energy use. 

In order to improve their impact on economic development, recent development programs 

have concentrated on providing energy access for productive use of energy. In these 

development programs, two characteristics stand out: a focus on households and the view on 

the concept energy access. Most of the development programs stimulate households to, for 

example, use lighting to sell their goods on a local evening market, or to power a small sewing 

machine or for irrigation of their lands  (Attigah & Mayer-Tasch, 2013; Attigah, et al., 2015; 

Lecoque & Wiemann, 2015; Mayer-Tasch, Mukherjee, & Reiche, 2013). These projects have 

mainly focused on the productive energy use by households, not by enterprises. The case of 

mister Muguika, however, shows that an established enterprise with thirty employees is also 

in need of reliable energy access. 

Next to this, the development programs view energy access as a binary concept: non-

electrified and electrified. This means that the development programs focused on productive 

energy use mainly look into support rural, non-electrified households which can be connected 

to an energy technology (Attigah, et al., 2015; Brew-Hammond, 2010; Sokona, et al., 2012). 

Over the last years, scholars are stepping away from the binary terms, by including more tiers 

which incorporate the quality and quantity of the supply (Craine, Mills, & Guay, 2014; IEA & 

World Bank, 2014). This broader spectrum allows valuing the energy supply on the usability 

for the customer needs (Bhatia & Angelou, 2015). The case of mister Muguika and the figures 

from the Enterprise Survey of the World Bank (Enterprise Surveys, 2013) show that this 
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broader definition of energy access is more suitable when investigating the energy access of 

Kenyan enterprises. The case of mister Muguika shows that the lack of energy access is not 

solely a rural issue, but is also an issue in the urban context in which enterprises are often 

grid-connected. 

In developing countries, the micro-, small- and medium-sized enterprises (MSMEs) are often 

seen the drivers of the economy (World Bank, 2015). These MSMEs contribute to the 

economy through employment opportunities, increasing the production and import volumes, 

introducing innovations and entrepreneurial skills (Ardic, Ibrahim & Mylenko, 2011; 

Dababneh & Tukan, 2007; KIPPRA, 2008). Both scholars and enterprises identify access to 

high-quality energy as one of the main barriers of enterprises in developing economies. In 

(grey) literature not only the access to energy but also the quality of the energy is emphasized. 

Using the recently developed non-binary definition of energy access, this thesis aims to create 

more understanding of the energy access of grid-connected micro-, small-, and medium-sized 

developing countries. 

Most development programs on energy access are based on renewable energy technologies 

(RETs), such as solar photovoltaic (solar PV) and biogas, as these technologies reduce the 

environmental impacts of energy production and allow for the provision of energy in remote 

areas (Shrestha, Kumar, Martin, & Urmee, 2005). These systems are further often seen as 

more reliable than grid extensions (Madriz-Vargas, Bruce, & Watt, 2017; Shrestha, et al., 

2005). This view on the reliability of the RETs raises the question if RETs could provide a 

solution for the energy access issue of the grid-connected Kenyan enterprises. As Shrestha, 

et al. (2005) mention “to have a wider impact, RETs projects need to evolve from their 

‘traditional’ focus on residential needs (such as lighting) towards a focus on communities and 

economic development.” This thesis will follow up on this by studying the role that RETs could 

have in the improving the enterprises’ energy access. To do so, the following research 

question is addressed:  

How can renewable energy technologies enhance the energy access of grid-connected  

micro-, small-, and medium-sized enterprises in developing countries? 

From the experience of the rural development programs, it is suggested that solutions for the 

energy access problems should be based on the users’ uses and needs as this increases the 
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success rate of the development projects (Schillebeeckx, Parikh, Bansal, & George, 2012; 

Sovacool, 2011). This thesis will thus answer this question by studying the view of the 

enterprises. More specifically, the case of Kenyan enterprises will be used. In-depth literature 

reviews in combination with inductive, empirical research methods will be used to research 

the perspective of the Kenyan enterprises.  

To answer how the energy access can be enhanced, first insights are needed on the current 

energy situation and which problems the current situation causes. Knowledge of these issues 

provide opportunities that renewable energy technologies could solve.  The main research 

question is thus parted into the following two sub-questions: 

1. Which key problems with their current energy access do Kenyan micro-, small-, and 

medium-sized enterprises identify? 

2. How do Kenyan micro-, small-, and medium-sized enterprises see the role of 

renewable energy technologies to address the key problems of their current energy 

access? 

The findings from the Kenyan context provides insights in the perspective of enterprises. As 

the analysis combines these empirical insights with literature reviews, the empirical stories 

are theorized and can be generalized (Yin, 2012). And thereby, the main research question 

can be answered. 

1.1 Thesis outline 
To examine the energy situation of the Kenyan enterprises and the potential role for RETs, it 

was chosen to use qualitative research method to gather empirical data. By conducting 

interviews with Kenyan enterprises information their perspective on energy access and the 

role of RETs could be gathered. This ethnographic inspired research method is explained in 

detail in chapter 2. 

Before going into the analysis of the empirical data, the academic embeddedness of this thesis 

in scholarly debates is discussed in chapter 3. In this chapter, the concept of energy access is 

introduced and current scholarly debates about the concept are demonstrated. This chapter 

also elaborates on the role of MSMEs in developing economies. These debates about energy 

access and the role of enterprises emphasize the ongoing state of art of the academic spheres. 
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These debates show the relevance of this thesis and provide insights that help to understand 

the analysis of the empirical data, which is presented in chapter 4 and 5. 

In chapter 4 of this thesis, the perception of the Kenyan enterprises of their current energy 

situation is explained. The analysis of the empirical data reveals the two main issues that are 

identified by the grid-connected enterprises. These issues reveal a contrast between the view 

of the enterprises and practitioners on the concept of energy access.  

After analyzing the key problems of the enterprises, the role of renewable energy 

technologies in solving these problems is studied in chapter 5. This analysis shows a tension 

between the attitude of the enterprises towards renewable energy technologies and their 

actions. Three aspects are identified which cause the Kenyan enterprises to be hesitant about 

the renewable energy solutions. The analysis shows that these stories show similarities to 

other bodies of literature due to the multi-level perspective on the concept of energy access  

Finally, in chapter 6 the main research question will be answered:  How can renewable energy 

technologies enhance the energy access of grid-connected micro-, small-, and medium-sized 

enterprises in developing countries? After answering the main research question, the 

implications of the findings for further research and practice are described. 
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Chapter 2: Methodology 
 

This chapter explains the methodology that has been used for this thesis. This thesis seeks to 

understand how renewable energy technologies can enhance the energy access of grid-

connected micro-, small-, and medium-sized enterprises in developing countries. As the users’ 

uses and needs are essential for the success of energy access programs, this thesis aims to 

uncover the perspectives of the enterprises. This uncovering is done by using a qualitative 

research design, which is emergent and flexible (Creswell, 2014). In qualitative research, 

researchers do not assume to have full knowledge on the subject before conducting the study. 

An emergent and flexible design allows the researcher to adapt earlier decisions to improve 

the results of the study,  

Another characteristic of qualitative research is the inductive reasoning. This means that 

“patterns, categories and themes [are build] from the bottom up by organizing data into 

increasingly more abstract units of information” (Creswell, 2014, p. 186). So instead of already 

having a certain framework prior to the data collection and analysis, the data on itself is used 

to find new patterns. This inductive approach was informed by an in-depth literature review. 

So, a combination of empirical data and literature led to the findings of this thesis. In the 

following sections, it is explained how the empirical data was collected and analyzed to 

answer the research question. But first, it is described how the scope of this study was 

defined. 

2.1 Internship at Enclude 
This thesis is partly written during an internship at the consultancy firm Enclude. Enclude was 

advising the NGO Pamiga in a program on microfinance for water and renewable energy 

projects in Sub-Saharan Africa. This program aimed to provide financial products to increase 

the access to renewable energy and water in rural African areas. Pamiga’s ‘Water & 

Renewable Energy through Microfinance’-project has a geographical coverage in 10 Sub-

Saharan countries: Benin, Burkina Faso, Cameroon, Ethiopia, Kenya, Madagascar, Mali, 

Senegal, Tanzania, and Togo. 

The energy-related section of this program was initially focused on households and 

community-based projects. However, as these loans were only issued slowly, Enclude advised 
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Pamiga to include MSMEs in their program as bigger loans could be issued to these 

enterprises. The ambition is to have a positive impact on Sub-Saharan African countries by 

providing microfinance services for renewable energy solutions to MSMEs. Part of Enclude’s 

advice was to look into the possibility of providing microfinance loans for renewable energy 

investments by enterprises. The decision of Pamiga to include MSMEs in their program lead 

to the formulation of the internship assignment. This assignment entailed that an MSME 

study should be conducted to uncover the enterprises energy use, their current energy 

expenses and their demand for a renewable energy solution. 

The data that was collected to fulfill the internship assignment formed the starting point for 

this thesis. As the approach of data collection was developed in collaboration with Enclude, 

the internship has had a significant impact on this thesis. In discussion with Enclude, it was 

decided to use a case study approach for the data collection. This case study approach was 

chosen as this allows an in-depth study of a real-life situation. Case studies are often used to 

reveal motivations and considerations, which suits with the aim of this thesis. In this approach 

various methods, such as interviews, observations and the study of literature, are used, this 

results in a deep insight of the problem at hand (Creswell, 2014; Verschuuren & Doorewaard, 

2010). In the following sections, it is explained how the scope of the case study was 

determined. 

2.1.1 Scope of the case study 
During the internship, it was decided to narrow the scope of the study on a specific country 

for which empirical data should be collected. This scope of the internship also determined the 

scope of this thesis, as the data of the internship was used for this thesis. The following 

paragraphs will explain how Kenya was selected as the case study and how the scope was 

further narrowed by selecting a limited number of market sectors within Kenya. 

The selection of the case study was done with a quick multi-criteria analysis which used 

criteria that are related to three subjects: the energy situation in the country (which refers to 

the need for an energy solution), the amount of micro-, small- and medium-sized enterprises 

(which refers to the market for Pamiga’s microfinance products) and the financial situation in 

the country (which refers to the ability to invest in an energy solutions). This multi-criteria 

analysis was made by the researcher of this thesis. From this quick scan, Kenya and Tanzania 
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seemed to score best. In close collaboration with Enclude, it was chosen to focus this study 

on Kenya as its national language is English. 

In discussion with Enclude, it was decided to tighten the scope further. As energy access is 

not a goal in itself, but a method to fulfill one's needs this next selection was based on the 

needs. The energy needs of enterprises are related to their energy uses, which are very sector-

specific. It was therefore decided to narrow this study to a limited number of sectors. As 

Pamiga aims to address the Bottom of the Pyramid, it was also necessary that the selected 

sectors have a close connection to the poor population. 

This sector selection was based on a literature that was reviewed by the researcher. Taking 

into account the aim of Enclude and Pamiga to find a market for renewable energy solutions, 

it was decided to interview enterprises that worked in sectors that are energy-reliant and play 

a significant role in the Kenyan economy. Combining these two characteristics, the agro-

processing, textile, and apparels, tourism and healthcare sector seemed most suitable for the 

MSME study. Within the agro-processing sector, it was chosen to focus on tea, coffee, cereals 

and dairy processing, as these products are produced largely in Kenya. This selection was 

made in collaboration with Enclude. 

With regard to the connection with the Bottom of the Pyramid: in the agro-processing sector, 

the suppliers of the agricultural products are farmers. As most farmers are part of the Bottom 

of the Pyramid, this sector could be included. Of the sectors ‘textile and apparels’ and tourism, 

it was assumed that the employees were the main connection with the Bottom of the 

Pyramid. And the health sector is connected to the Bottom of the Pyramid as these facilities 

also serve the poor people. The full analysis of the sector selection can be found in Appendix 

A. 

The definition of this scope was developed during the internship at Enclude. Within this scope, 

empirical data was collected for both the internship assignment and this thesis. This collected 

empirical data provided the groundwork for this thesis, as this data was analyzed to answer 

the research question of this thesis. So this thesis builds further on the empirical data that 

was collected during the internship at Enclude. In the following sections, it is explained how 

the empirical data within this scope was gathered and analyzed. These paragraphs specifically 
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go into the data that was used for this thesis and consciously neglect the additional data that 

was collected for Enclude. 

2.2 Data collection 
A case study approach often involves various types of data collection methods. For this thesis, 

semi-structured interviews, observations and textual materials, such as grey literature, news 

articles, and websites, were used to collect empirical data. The semi-structured interviews 

were chosen, as this method enable[s] dialogue and fairly deep engagement with participants 

while retaining focus on a particular topic” (Smith & Leith, 2015, p. 22). Using this method, 

the perspective of the MSMEs could be examined in detail. 

The data was mainly collected during a 26-day field study in September – October 2018 in 

Kenya. During this month, 38 interviews were conducted for this thesis. Four of these 

interviews were with suppliers of renewable energy technologies, five interviews were 

conducted with NGOs working on renewable energy and/or with MSMEs in Kenya and 29 

interviews with micro-, small- and medium-sized enterprises. The interviews with the RET 

suppliers were used to provide more insight into the various types of technologies and their 

related features and prices. Insights into the technologies were also gained in the interviews 

with certain NGOs. These interviews further provided information on the operations of 

Kenyan MSMEs. The interviews with the RET suppliers and NGOs were conducted in the first 

days of the field study, in order to use the obtained insights as input for the interviews with 

the enterprises. The interviews with the MSMEs were used to gather data on the view of the 

Kenyan enterprises, which is used to answer the main research questions.  

To prepare for the semi-structured interviews, an interview guide was composed. This 

interview guide included questions that were formulated in a broad, open-ended manner to 

enhance the reflection of the interviewee’s opinion (Creswell, 2014). Using grey and academic 

literature and the experience of Enclude’s employees in developing countries, a careful 

analysis was done to select important topics that formed the basis for the interview guide. 

This interview guide can be found in Appendix B. The method of semi-structured interviews 

enables elaboration on topics that were not mentioned in the prior literature. When 

encountering such topics, the interview guide was adapted to include this topic for the 

following interviews. 
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Another preparation was to get in touch with enterprises that could be interviewed. Most of 

the interviewed enterprises were found through the personal network that Enclude 

colleagues built in their line of work. Those contacts either suggested enterprises that could 

be contacted or provided new contacts who could help. The search engine Google was also 

used to retrieve contact details of enterprises. During the field study, some of the interviewed 

Kenyan NGOs arranged interviews with MSMEs that were related to their organization.  

Further, a local business fair was visited to get in touch with companies. And last, to enhance 

the search, a local Kenyan consultant was hired to provide some contact details. These 

different contacting methods led to a diverse set of interviewees. 

At the end of the 26-day field study, 38 interviews with RET suppliers (4), NGOs (5) and 

enterprises (29) were conducted. During the search for enterprises to interview, it was tried 

to set appointments with companies from the various (pre-determined) market sectors,  of 

different sizes (micro, small and medium) and located in different geographical settings 

(urban, peri-urban, rural). Table 1 shows that it was achieved to interview a broad diversity 

of enterprises.  

Sector 

Size Geographical context 
Sub-
total 

Micro-
scale 

Small-
scale 

Medium-
scale 

Rural Peri-
urban 

Urban  

Cereal milling (human 

consumption) 

1 4 0 0 3 2 5 

Cereal milling (animal feeds) 2 0 1 1 1 1 3 

Coffee dry milling 0 1 0 0 0 1 1 

Dairy collection Center 0 4 1 5 0 0 5 

Dairy processors 1 0 2 1 1 1 3 

Health Centers (private) 0 1 1 0 1 1 2 

Tea factory 0 0 4 4 0 0 4 

Textile 0 0 1 0 0 1 1 

Tourism 4 1 0 4 0 1 5 

Sub-total 8 11 10 15 6 8  

Total  29   29  29 

Table 1: Overview of the interviewed enterprises 

Figure 1 shows the locations of the enterprises in more detail as the locations in which 

interviews were conducted are highlighted in a map of Kenya. Due to the time constraint of 
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the field study, it was chosen to focus on enterprises that were either located in the west of 

Kenya. More specifically, enterprises that were located in, around or between the biggest 

cities of Kenya: Nairobi, Eldoret, Nakuru, and Kisumu. These cities were selected as big cities 

are often filled with economic activity, and thereby also with enterprises. Eldoret, Nakuru, 

Kisumu and its surroundings are known for a large agricultural market. As most pre-selected 

market sectors are within the agricultural sector, it was chosen to visit these cities. Nairobi 

was mainly used as a basis for the interviews with the RET suppliers and NGOs. A full overview 

of all interviewed enterprises, their size and location can be found in Appendix C. 

           

Figure 1: Locations of the interviewed enterprises 

After scheduling the interviews around these four cities, the semi-structured interviews were 

conducted to uncover the view of these enterprises. These 1h-long interviews were 

sometimes recorded and transcribed after the field study. In some cases, the recording would 

avoid the interviewee to feel comfortable and speak freely. In those cases, detailed notes 

were made during the interview. These notes were retouched within three days to enrich 

them with observations. 

To get enriching observations, the interviews were conducted at the location of the 

enterprises. Having the interview at the site gave the possibility to get tours through the 
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facilities and more elaborate information on their needs and uses. During the visits also 

folders of the interviewed enterprises were collected and pictures were made. 

At the end of the field study, the researcher could interview 4 RET suppliers, 5 NGOs, and 33 

enterprises. The last interviews that were conducted provided confirmation of the earlier 

interviews. This consistency of the empirical data indicates that the data was theoretically 

saturated. As Glaser and Strauss (1967) describe: “as he sees similar instances over and over 

again, the researcher becomes empirically confident that a category is saturated” (p.61). The 

following sections will explain how this empirically collected data was used in the analysis. 

2.3 Data analysis 
Qualitative methods are usually based on inductive reasoning, which means that within the 

collected empirical data categories, themes and patterns are uncovered which are used to 

theorize the data (Crang & Cook, 2007).  In this thesis, themes were identified by analyzing 

the transcripts and notes thoroughly. Identifying all themes was an iterative process, in which 

the codes evolved over time. As Creswell (2014, p. 186) explains “this iterative process 

illustrates going back and forth between the themes and databases until the researchers have 

established a comprehensive set of themes.” 

The iterative process of analyzing the data already starts during the collection of the data. As 

Creswell explained, in qualitative studies, the data collection and data analysis should be done 

parallel (Creswell, 2014. Halfway through the field study, a quick analysis of the data was 

performed to check if in collected data aspects could be identified which needed further 

research in the following interviews. This allowed to already identify some themes before the 

data collection ended.  The analysis did not lead to changes in the interview guide. It rather 

confirmed that the most important topics were included in the guide.  

After the returning from the field, the iterative analysis followed three steps. First, all 

transcripts and notes were read and coded to derive main themes. Two types of coding were 

used. The first type was open coding, where all transcripts and notes were coded by assigning 

certain themes to the relevant sections of the interviews. These sections of information were 

then divided per theme. From these bundles of information, the frequency of answers can be 

seen and the major themes can be derived (Smith & Leith, 2015). Then, relationships between 

the themes were identified using axial coding. 



 

13 
 

The second step was to compare these identified themes with existing literature. Comparing 

the empirical data with literature can triangulate the data if there are similarities. However, 

this comparison can also lead to contradictions between the new, empirical data and the 

existing literature, which provides new insights and can be used for the development of new 

theories. Through this in-depth analysis, the empirical stories are theorized and can be 

generalized (Yin, 2012). To find academic papers, the databases Google Scholar, Scopus, 

ScienceDirect and Web of Sciences were mainly used to search for data. As many empirical 

studies about the micro-sized enterprises have been described in non-peer reviewed 

documents, this grey literature was also included in the literature review. This literature was 

found via Google and the websites of relevant institutes, such as GIZ, IFC, and the World Bank. 

And last, the empirical data was analyzed again to see if all main themes were indeed 

identified, or if new categories should be added due to the insights from the literature study. 

This iterative process “can be a strength as it allows for theory development which is 

grounded in empirical evidence” (Hartley, 2004, p. 329). The results of this three-step, 

iterative analysis can be found in chapter 4 and 5. 

2.4 Summary 
Using a qualitative research design, data was collected from RET suppliers, NGOs, and Kenyan 

enterprises. Semi-structured interviews based on an interview guide allowed to collect 

comprehensive data on the potential role of renewable energy technologies in enhancing the 

energy access of enterprises. The iterative analysis process which combined the empirical 

data with literature helped to provide an answer to the research question. The results of the 

analysis can be found in the next chapters. 
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Chapter 3: Positioning in literature 
 

To stipulate the academic relevance and the embeddedness of this thesis in recent scholarly 

debates, this chapter will elaborate on the related bodies of literature. As this thesis revolves 

around the energy access for enterprises, first the concept of energy access and the current 

debate about its definition are explored. Within the field of energy access, there is a 

development towards focussing on the productive use of energy, this concept is explained 

next. The debate on energy access and the focus on productive energy use form the core of 

this thesis and, thereby, embed this study in the academic debates. Further, literature on 

micro-, small-, and medium-sized enterprises (MSMEs) is presented to explain their important 

role within developing countries and to elaborate on their characteristics. These aspects do 

not only show the embedding of this thesis in academic debates but will also help to 

understand the empirical findings that are presented in chapter 4 and 5. 

3.1 Access to energy 
This thesis aims to provide insights in renewable energy technologies (RETs) can enhance the 

energy access of micro-, small-, and medium-sized enterprises. In this section, the concept of 

energy access is explained and the debates on the concept over the last years. These 

developments allow more focus on the usability of energy access rather than the access in 

itself. As we will see later, this changed view of energy access suits the situation of the Kenyan 

enterprises, which is explained in chapter 4, best. Another development related to energy 

access is that scholars and practitioners concentrate less on consumptive energy use and 

more on productive energy use, due to the socio-economic impact. This development is also 

explained below.  

3.1.1 Binary to multi-level 
In literature, no universal definition of the concept energy access exists (Bhattacharyya, 

2012). Most projects and programs view energy access as a binary parameter in which an 

individual (or firm) either was access to energy or not. The availability of a connection is 

central to these programs (Bhatia & Angelou, 2015). 

The last two decades, this binary view on energy access has been heavily criticised. In a 

UNDP’s World Assessment Report, Reddy (2000) emphasized that the energy service itself 
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and not solely its provision. He emphasized that the energy service should be evaluated on 

safety, affordability, reliability, user adequateness and environmental considerations. These 

aspects often form the basis of other critics on the binary view (Bhanot & Jha, 2012; 

Bhattacharyya, 2012; Gonzalez-Equino, 2015; Pachauri, 2011; Sovacool, 2011). The debate 

broadens the definition of energy access from a binary concept (electrified and non-

electrified) to a concept with more levels that include the quality and quantity of energy 

supply (Craine, Mills, & Guay, 2014; IEA & World Bank, 2014).  

Reddy is also supported by Bhattacharyya (2012), who performed a critical review on the 

concept energy access. He found that despite the recognized importance of energy access 

and scholar’s attention for its influences, there is no universal definition of this concept. He 

describes the concept of energy access as a “minimum quantity of energy to meet the 

essential needs of a population”. It is stipulated that these needs are not consistent, but 

evolve over time. The needs also vary due to for example the geographical location, climatic 

conditions, and resources. 

This focus on the needs of the population is a central aspect of a report on energy access by 

the World Bank. In the Energy Sector Management Assistance Program (ESMAP) of the World 

Bank, several multi-tier models were designed for different energy uses (household, 

productive and community). Each model consists of five levels. These levels rank from ‘no 

access to modern energy’ to ‘uninterrupted access to large quantities of electricity supply’ 

(Bhatia & Angelou, 2015; Groh & Taylor, 2015). The level of the energy access links to certain 

attributes that can be measured. 

For each different energy use (household, productive and community) other attributes are 

selected. Take for example the model for productive energy uses. The World Bank identified 

nine attributed for the measurement: capacity, duration of daily supply, reliability, quality, 

affordability, legality, convenience, health and safety. In table 2, an explanation of these 

attributes is given. These attributes show that energy access is a very diverse concept and can 

be evaluated in a variety of ways. Insights in these attributes help to understand the empirical 

findings in chapter 4, as there the key problems of the Kenyan enterprises with their current 

energy access are analyzed. The attributes are related to these identified issues. 
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Attribute Explanation 

Capacity The capacity of the energy supply is defined as the ability of the energy system 

to provide a certain amount of energy per day in order to operate productive 

applications 

Duration of daily supply The availability or duration of the energy supply refers to the amount of time 

for which the energy is available, compared to the amount of time that the 

energy is required 

Reliability Reliability is defined in terms of unscheduled interruptions of supply, due to 

grid outages or breakdowns of the equipment delivering energy (such as a 

generator, a water mill, or an animal) 

Quality The quality of the energy supply refers to different characteristics based on 

the energy source. For electricity, quality is defined in terms of voltage. Most 

electricity applications cannot be operated properly below a minimum level 

of the supply voltage 

Affordability Affordability refers to the ability of the enterprise to pay for the energy 

required to run productive applications without unduly sacrificing market 

competitiveness 

Legality The legality of connection to the grid needs to be monitored, as illegal 

connections pose a significant safety risk, while also affecting the financial 

sustainability of the power utility 

Convenience Convenience refers to the time and effort spent in sourcing energy and 

maintaining the supply equipment, effectively acting as an additional cost to 

the enterprise 

Health Health is a function of the indoor air quality resulting from the use of fuels 

Safety The safety of the energy system refers to the risk of accident or damage 

Table 2: Attributes to measure the access to productive applications of energy (Bhatia & Angelou, 2015) 

This multi-level view on the concept energy access allows valuing the electricity supply on the 

usability for the customer needs (Bhatia & Angelou, 2015). As Sovacool (2011) emphasizes 

energy access is not an end in itself, but it is a tool to fulfill one's needs. These needs are 

related to the energy uses of the customers. 

Another development related to energy access is that scholars and practitioners advise 

concentrating less on consumptive energy use and more on productive energy use, due to 

the socio-economic impact. This development is explained in the following paragraphs.  
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3.1.2 Energy access for productive use 
In this section, the development of practitioners to direct their attention from energy access 

for household uses to access for productive uses is explained. By comparing multiple (grey) 

sources on energy access for productive use, three general characteristics of ‘energy access 

for productive uses’ programs are identified: (1) It is found that most practitioners mainly 

concentrate on households’ productive uses rather than those of enterprises. (2) Most 

programs are developed in rural areas. (3) And those practitioners mainly fixate on the 

traditional, binary definition. These findings show the relevance of this thesis, as this thesis 

will try to fill the literature gap by focussing on energy access for grid-connected enterprises 

in both rural as urban settings. Insights in these findings will further also help to understand 

the empirical data that is described in chapters (4 and 5).  

In the last decades, numerous energy access projects have been established in the Global 

South. This is due to the fact that it is widely accepted that energy plays a central role in 

addressing global challenges, such as poverty, education, food security and climate change  

(Chaurey et al., 2012; Sokona et al., 2012; Tait, 2017). This central role links energy to all three 

pillars of sustainable development: social, economic and environmental. Multiple scholars 

are, however, skeptical about the impact of these projects on the socio-economic 

development (Bhattacharyya, 2012; Chambwera & Folmer, 2007; Kirubi et al., 2009; Sebitosi 

& Pillay, 2005). These scholars explain the lack of impact of these programs on the focus on 

providing energy access for household uses. They suggest that energy access projects should 

direct their attention towards the productive use of energy, as this type of usage will most 

likely lead to economic growth. 

Equal to the concept of energy access, the concept of productive use of energy also does not 

have a universal definition. In an expert workshop by the Global Environment Facility (GEF) 

and the Food and Agricultural Organization (FAO), productive use of energy was defined as 

the following: “In the context of providing modern energy services in rural areas, a productive 

use of energy is one that involves the application of energy derived mainly from renewable 

resources to create goods and/or services either directly or indirectly for the production of 

income or value” (White, 2002). In this definition, the energy is generated by a renewable 

energy technology (RET), but that is not necessarily the case. The focus on income-generating 
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uses of energy is supported by multiple practitioners and scholars and is the core of the 

definition (Attigah et al., 2015; Kimemia & Annegarn, 2013; Lecoque & Wiemann, 2015). 

Within the academic and grey literature about productive energy uses, three general 

characteristics can be identified: an aim at productive use for households, a focus on a rural 

context and the concentration on the transition from non-electrified to electrified MSMEs 

rather than taking into account the broader concept of energy access as used by ESMAP 

(Bhatia & Angelou, 2015). These three characteristics will be explained further in the next 

paragraphs. 

The first characteristic is that (grey) literature on the productive use of energy is generally 

focused on the households used and needs (Attigah, et al., 2015; Lecoque & Wiemann, 2015). 

Take, for example, Kimemia and Annegarn (2013) who specifically directed their paper 

towards domestic commercial cooking rather than formal restaurants. Productive energy use, 

however, takes place on two level: household and enterprise. For existing enterprises, energy 

access can also create opportunities, so they can develop and diversity (Shrestha et al., 2005). 

Second, these articles are often directed towards households in a rural setting. In their article 

about increasing the impact of electrification through the promotion of productive uses, 

Attigah et al. (2015) refer to “the design of rural electrification programs”.  In 2010, Brew-

Hammond wrote an article about the challenges of Africa’s energy access in which he 

emphasizes the importance of productive energy uses and income generation. In this article, 

he often refers to the planning for mechanical power in a rural context where there is no 

electricity. Sokona et al. (2012) mention that there is a huge gap between modern energy 

access in the rural and urban areas. The limited modern energy access of the rural population 

and the fact that the majority of the poor live in rural areas could explain the focus of scholars 

and practitioners in these geographical locations. 

And third, most of the (grey) literature refers to the concept of energy access in the traditional 

way of non-electrified and electrified. All the cited articles in the two paragraphs above, 

revolved around the transition from a non-electrified productive household to an electrified 

household rather than using the multi-level concept of energy access as it suggested by the 

current scholarly debates. 
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Although the most literature is focused on mechanization of productive households in rural 

areas, the general view of the scholars is that the goal of productive energy uses is to generate 

income for the poor. In the last years, developing countries have experienced urbanization: 

(poor) people moving from rural to urban areas in the hope to improve their living situations. 

According to Karekezi, Kimani, and Onguru (2008), it is estimated that by the year 2020 half 

of the Kenyan population will be urban. The emerging urbanization suggests that the urban 

population should not be forgotten by scholars and practitioners, as they have energy needs 

which need to be satisfied. 

In these programs energy access for productive uses, renewable energy technologies (RETs) 

were often used to electrify the productive households. RETs are often thought of as a 

method to reach remote places that are too far away to be connected to the grid. This is also 

seen in the definition of White (2000) on productive energy uses: “a productive use of energy 

is one that involves the application of energy derived mainly from renewable resources to 

create goods and/or services either directly or indirectly for the production of income or 

value”. Productive energy use is also linked to RETs to ensure the environmental sustainability 

(Shrestha et al., 2005).  

Most scholars and practitioners have concentrated on the following three characteristics: 

productive energy use by households, the rural context and the binary view on energy access. 

This thesis aims to fill the literature gap on energy access for productive uses that differentiate 

from these three characteristics. This thesis will take a different focus by putting emphasizes 

on the productive energy uses by micro-, small-, and medium-sized enterprises. It will further 

take the broader concept of energy access into account by specifically focussing on grid-

connected enterprises. And last, this thesis will not solely include enterprises in a rural 

context, but also enterprises in a (peri)-urban context. As this thesis directs its attention to 

energy access for productive uses by micro-, small-, and medium-sized enterprises the 

following section will explain this concept into detail. 

3.2 Micro-, small-, and medium-sized enterprises in developing 

economies 
This thesis studies the perspective of micro-, small-, and medium-sized enterprises on energy 

access and how the access can be improved by RETs. As these MSMEs have a special role in 

the economies of developing countries, this section will provide insights that show the 
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relevance of this study. These insights will also help to better understand the view of the 

enterprises towards their current energy situation and the role of RETs in improving this 

situation. 

As Dababneh and Tukan (2007) described, there is no universal definition of MSMEs or a 

universal rule for the criteria used to define MSMEs. Some countries solely use the number 

of employees, while other also include criteria such as the annual sales and industry type. In 

general, most definitions are in line with the number of employees that the different sizes 

entail. Micro-sized enterprises have under 10 employees, small-sized enterprises between 10 

– 50 and medium-sized enterprises above 50 and under 250 employees (Dababneh and 

Tukan, 2007; Gibson and Van der Vaart, 2008; IFC, 2012). This definition is also used in this 

thesis. 

According to the World Bank (2015), MSMEs are often seen as the drivers of African 

economies. Excluding of the agricultural sector, over ninety percent of the firms in developing 

countries are micro, small or medium-sized (OECD, 2004). These MSMEs contribute to the 

economy in various ways. First of all, MSMEs provide a large number of employment 

opportunities (Ardic et al., 2011; Clark, Davis, Eberhard, Gratwick & Wamukonya, 2005; ILO 

Employment Strategy Department, 2005). For low-income countries, it is estimated that the 

formal and informal MSME sector contributes over seventy percent of the employment 

(Ayyagari, Dermirguc-Kunt & Maksimovic, 2011). Dababneh & Tuhan (2007) found that 

MSMEs increase the production and the number of import volumes. Next, innovations and 

entrepreneurial skills are often developed within MSMEs (KIPRA, 2008). ILO’s Employment 

Strategy Department (2005), further, found that MSMEs are geographically more spread than 

large enterprises. MSMEs thereby help to alleviate the poverty all over the country (Kooijman-

Van Dijk, 2008). 

Compared to large companies, MSMEs have a higher failure rate (Page & Söderbom, 2012). 

This vulnerability can cause the newly generated jobs to be of short-term. It is, therefore, 

needed to create a supporting and sustainable environment that enables SMEs to survive and 

grow. The corruption and complexity of regulation in the formal sector cause many SMEs to 

remain in the informal sector. For these informal enterprises, the access to bank loans, public 

services, and market opportunities is low (Fjose et al., 2010). At the same time, the lack of 
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rules for informal SMEs forms a constraint for the growth of formal SMEs (ILO, 2015; World 

Bank Group, 2014). The access to finance is also a major constraint for formal MSMEs as the 

investment is riskier than for larger enterprises (Fjose et al., 2010). Gibson and Van der Vaart 

(2008) mention how MSMEs lack the influential contacts within the politics and financial 

sector, resulting in less power to negotiate for MSME supporting policies and financial 

incentives. 

The previous paragraphs show that nurturing MSMEs and reducing their vulnerability is 

fundamental for the economic development of developing countries. According to Afraz, et 

al. (2014), Fjose, et al. (2010) and ILO (2015), one of the most important barriers to MSME 

growth is access to electricity. In the Enterprise Survey of the World Bank (Enterprise Survey, 

2013), firms were asked to select main business constraints they encounter. Electricity was 

selected by most firms as a major constraint (45.9%). These numbers show the relevance of 

this thesis, as it aims to provide more insights into the energy issues that Kenyan enterprises 

face and how RETs can help to solve these issues.  

3.3 Summary 
Two recent debates on the concept energy access show the academic embeddedness of this 

thesis. The first debate covers the awareness that energy access should not be defined as a 

binary concept (electrified, non-electrified) but rather as a multi-level concept, as this allows 

to focus more on the usability of the energy. This thesis further responds to the debate on 

the different uses of energy access, as (grey) literature recently directed their attention from 

household uses to productive uses. In the field of energy access for productive uses, most 

scholars and practitioners have concentrated on the following three characteristics: 

productive energy use by households, the rural context and the binary view on energy access. 

As literature only scarcely deals with energy access for productive uses that differentiates 

from the three above mentioned characteristics, this thesis concentrates on energy access for 

grid-connected enterprises in both an urban and rural context. This thesis provides empirical 

insights in the enterprises perceive their current energy supply and how RETs could improve 

their energy situation and thereby empower them. 
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Chapter 4: Key problems of current energy access 
 

This chapter will provide insights that help to answer the first sub-question: Which key 

problems with their current energy access do Kenyan micro-, small-, and medium-sized 

enterprises identify? These identified issues are related to the ability of the energy access to 

fulfill the enterprises’ needs (Sovacool, et al., 2012). For enterprises, this entails that the 

energy access should suit their income generating activities. This chapter will thus first study 

the energy needs of the Kenyan enterprises by analyzing their productive energy uses.  

Comparing these stories with literature shows that a contrast with findings of urban SMEs. 

This chapter will demonstrate that instead, the energy use of both urban and (peri-)urban 

enterprises is similar to the energy use of rural households.  

In the following sections of this chapter, the perspective of the Kenyan enterprises on the key 

problems with their current energy access is analyzed. These key problems are related to the 

above mentioned productive energy uses, as these problems hinder the enterprises to 

perform their income generating activities. The grid-connected enterprises identified two key 

problems: an inadequate energy access and the costs of the energy access. The following 

chapter will argue that these problems are not identified in literature on energy access, due 

to the binary definition (electrified, non-electrified) used in literature. These problems are 

however in line with literature on energy insecurity.  With regard to affordability, this chapter 

will further provide a contrast between the importance of this problem as identified in the 

field and by literature. In the following sections, the energy uses of the Kenyan enterprises 

will be explored. Next, the analysis of the key problems of adequacy and costs of the energy 

access is presented. 

4.1 Productive energy uses by enterprises 
Literature emphasizes that energy access is not a means on its own, it is rather a means 

enabler to achieve a goal. Productive households and enterprises need energy for a particular 

application (Kapadia and Hande; 2004; Sovacool, et al., 2012; Shove & Walker; 2014). Their 

energy supply should be suited for this income generating application, as that is the goal they 

want to achieve. So before going into the issues that the interviewed enterprises face with 

their energy access, this section will elaborate on the particular applications what the energy 
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is used for by the enterprises: the productive energy use. The term productive use of energy 

covers all uses to create a good or service which generates income or value (White, 2002). 

The following paragraphs will explain more on which energy uses were found during the field 

study and how these uses compare with literature. This will provide the basis for 

understanding the enterprises’ perspective on the key problems of their energy access, which 

will be explained further in this chapter. 

During the field study in Kenya, 9 types of enterprises were interviewed: cereal millers (human 

consumption), cereal millers (animal feeds), a coffee dry miller, dairy collection centers, dairy 

processors, tea factories, a sewing factory (textile) and hotels (tourism). These enterprises 

were based in both rural as (peri-)urban locations. 

In the limited literature on urban SMEs, it is argued that these enterprises use energy most 

for lighting purposes (Karekezi, et al., 2008). The stories that were heard during the fieldwork 

contrast with these findings of Karekezi, et al. (2008). The empirical data shows that (peri-

)urban SMEs use most energy for powering their production machinery. In the following 

quote, the owner of a peri-urban located cereal milling factory describes for which activities 

his enterprise uses energy: 

“My company is involved in crushing of materials, mixing and bagging. I have two 

crushers [hammer mills]. One has a motor of 50 horsepower, another has a motor of 

20 horsepower. Then I have a mixer that has a 7.5 horsepower motor. And I basically 

have a stitching machine that I use for stitching for the bags.” (Owner Cereal Miller 

Animal Feeds 3) 

The quote above shows a contrast with the literature on urban SMEs, as the cereal miller uses 

most energy for his productive activities. This quote is exemplary for the (peri-)urban stories 

in the field. The interviews with the (peri-)urban-based enterprises show similarities with the 

energy of the rural enterprises. This is surprising as in literature it is thought that the 

productive energy uses of (peri-)urban enterprises, mainly for lighting purposes, differs from 

the rural productive energy uses, mainly for powering productive machinery. In the 

paragraphs below, this empirical evidence is given for this statement. 

Stories from the field show that rural enterprises use energy similar as (peri-)urban 

enterprises, as both use most energy (electricity and thermal energy) for powering the 
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enterprises’ production machinery. When asked to explain for which activities his rural diary 

collection center uses energy, the manager mentioned the following: 

“We have two pasteurizers. We have two cooling tanks. And of course, the four pumps 

that pump from the reception to the bigger tank and also for when we are loading a 

tank. You are also pumping using motors. So we’ve got about three motors. And we 

also even have the motor for cleaning.” (Manager Dairy Collection Center 4) 

These energy uses are recognized in literature on productive energy uses by rural households. 

In general, most literature and development projects on energy access concentrates on the 

productive energy use of rural households and overlooks productive energy use by 

enterprises  (Kapadia and Hande, 2004; Lecoque and Wiemann, 2015; White, 2002). In these 

studies on rural productive energy use, a diversity of energy uses are described, including 

heating and cooling, processing, water-related, communication and lighting (2002). In 

contrary to the literature of urban SMEs, literature on rural households emphasizes that most 

electricity is used for powering their electric devices and not for lighting purposes (Lecoque 

& Wiemann, 2015). 

This differentiation between (peri-)urban enterprises and rural enterprises is not found in the 

field. The two previous quotes show the similarities between energy uses by rural enterprises 

and (peri-)urban enterprises. Similar as the interviewed enterprises of the quotes, the most 

energy-intensive activities of the other interviewed enterprises are running their productive 

machinery: milk chilling and processing (dairy collection centers and dairy processors), milling 

and mixing the cereals (cereal millers), the processing of the coffee beans (coffee dry miller), 

performing medical tests and procedures (health sector), processing tea (tea factories) and 

sowing (textile). These findings are similar to the findings in the literature on productive rural 

households (Kapadia and Hande, 2004; Lecoque and Wiemann, 2015; White, 2002). According 

to Lecoque and Wiemann (2015), productive use of electricity by rural households involves 

mainly the use of electronic devices, such as irrigation, grinding, milling, and refrigeration. 

An exemption to this is the tourism sector. Their energy uses are more similar to domestic 

energy uses, meaning that energy is mostly used for light, water heating, and cooking. An 

explanation for this differentiation is that the hotels are working in the service industry and 

do not require heavy machinery for their business. The health sector uses heavy machinery 
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to offer their services and all the other market sectors are (agro)processors and 

manufacturers. 

Most of the processes and machines that were mentioned until now are powered by 

electricity. The Kenyan energy grid supplies most of this electricity and some electricity is 

generated by diesel generators. Some enterprises also use thermal energy in their production 

process, but this energy source secondary to their demand for electricity. The interviewees 

explained that their three-phase production machines run constantly during the day, and in 

some sectors also during the night. As energy access is a means enabler, the enterprises 

require access to an energy supply that enables them to perform their income-generating 

activities. The stories from the field show that the enterprises are in need of energy access 

which enables their powerful machines (up to 875 kW) to run constantly for at least 10 hours 

a day. The energy access can be an issue if it does not suit this specific need of the Kenyan 

enterprises. In the following sections, this perspective of the Kenyan enterprises on the key 

problems of their energy access is analyzed. 

4.2 Key problems of energy access for enterprises 
In this section, the key issues of the enterprises’ energy access are analyzed. These key 

problems are related to the prior analyzed productive energy uses, as these problems hinder 

the enterprises to perform their income generating activities. Literature on energy access 

generally revolves around electrification of households and pays less attention to energy 

issues that are faced by connected users. Challenges of energy access are often linked to the 

approach by the practitioners and the government or the aspects that influence the users’ 

decision to invest in energy access (Bhattacharyya, 2012; Brew-Hammond, 2010; Chaurey, et 

al., 2012; Groh & Taylor, 2015; Rehman, Sreekumar, Gill & Worrell, 2017; Shukla, Sudhakar & 

Baredar, 2017; Sokona, et al., 2012; Van Gevelt, et al., 2018). As these articles often overlook 

the problems that users face if they already have energy access, the key problems that are 

identified in the field are novel for the energy access subject. 

The grid-connected enterprises identified two key problems: an inadequate energy access 

and the costs of energy access. Despite the lack of attention from energy access literature, 

these empirical findings show similarities with literature on energy security. However, while 

these articles find that the financial impact of these issues is limited, the stories from the 
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interviewees show that the costs of the energy access do significantly influence the success 

of their enterprise. Further, literature on energy access generally focuses on households and 

enterprises in a rural context and lacks information on the issues that (peri-)urban enterprises 

face. This chapter also argues that despite the strong focus of scholars on the rural energy 

access issues, the issues also play a big role in (peri-)urban enterprises. In the next sections, 

first, the key problem of inadequate energy access is covered. This is followed by an analysis 

of the costs of the energy access. And last, the relation between the geographical location of 

the enterprises and the identified key problems is analyzed. 

4.2.1 Key problem: Inadequate energy access 
As energy access should be seen as an enabler for the enterprises to run their productive 

machinery, the enterprises’ energy access should be suited for this income generating 

application. Stories from the field show that enterprises identify the energy access as 

inadequate for their productive energy uses. The energy access is seen as inadequate due to 

two reasons: the occurrence of blackouts and brownouts, and the fluctuations of the 

electricity grid. These two empirical stories are explained further in the next paragraphs. 

Both rural as (peri-)urban-based enterprises explained how their grid-connection caused 

problems due to the loss of power. When asked about these electricity issues, a manager 

from a dairy collection center said the following: 

“Normally we are given a notice by the Kenya Power that tomorrow there will be a 

black-out and that we have to prepare ourselves. But sometimes we can go ten 

minutes black-out and after ten minutes we’ll get the mains back.” (Manager Dairy 

Collection Center 5) 

The respondent explained that most of the so-called black-outs are actually brown-outs: 

announced black-outs. This is not an individual situation, most enterprises identified this 

problem. Announced or not announced, the inconvenience for the companies is perceived as 

high either way. 

Apart from the blackouts and brownouts, stories from the field also showed that the 

enterprises’ current energy access suffers from fluctuation in the voltage. When asked about 

any issues with their current energy access, the manager from a dairy collection center 

responded as follows: 
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“Sometimes there is no one phase. Because there is three phase supply, sometimes we 

find out there is no one phase. Then it might not run the bigger machines, like big 

motors, the boiler. It will not run.” (Manager Dairy Collection Center 4) 

This quote is exemplary for the stories from the field. Exempting the enterprises from the 

tourist sector, all enterprises used production machinery that runs on three phase energy. As 

the previous quote demonstrates, the grid regularly loses one of those phases with the result 

that voltage is too low to power the enterprises’ productive equipment. This quote also shows 

that the enterprises perceive the fluctuations as an issue as it hinders them to perform their 

income-generating activities. This perspective is in line with the idea in literature that energy 

access should not be seen as a goal, but as a means enabler (Kapadia and Hande; 2004; 

Sovacool, et al., 2012; Shove & Walker; 2014).  

The empirical findings suggest that for enterprises it is not only important to have access to 

energy, but more to have access to an energy supply which suits their productive energy uses. 

As literature on energy access is mainly focused on the binary definition of energy access 

(non-electrified, electrified), the identified issues of the adequateness of the energy access 

are not mentioned in these studies. However, scholars are currently debating on the concept 

of energy access. It is proposed that the concept of energy access is broadened to a multi-

level scale. These stories from the field show the relevance of this debate, which includes 

characteristics of the energy access, such as capacity, duration of daily supply and reliability 

(Bhatia & Angelou, 2015; Craine, Mils & Guay, 2014; International Energy Agency (IEA) & 

World Bank, 2014). Similarities are found between the stories from the field and the 

characteristics that the World Bank proposed to describe this multi-level concept of energy 

access. The World Bank defines the attribute reliability “in terms of unscheduled interruptions 

of supply, due to grid outages or breakdowns” (Bhatia & Angelou, 2015, p.142). This attribute 

reflects the key problem of the blackouts that was found in the field. Similar the empirical 

finding of fluctuation issues can be related to the World Bank’s attribute quality which “refers 

to different characteristics based on the energy source. For electricity, quality is defined in 

terms of voltage” (Bhatia & Angelou, 2015, p.142). These similarities show that the novel 

multi-level view on the energy access concept is useful when describing the situation of the 

Kenyan grid-connected enterprises, as it allows for reflecting upon the adequacy of the grid. 
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Although literature on energy access generally does not mention the energy issues faced by 

connected-enterprises, these issues are emphasized in other bodies of literature, such as 

literature on ‘energy security’. These articles confirm the stories from the field, as they 

recognize that an inadequate power supply is characterized by the occurrence of blackouts, 

fluctuating voltages or a combination of the two (Kooijman-Van Dijk, 2008; WHO & World 

Bank, 2014). In line with the empirical findings, these articles explain that the outages and 

fluctuations are perceived as issues as it hampers the enterprises to run their production 

machinery. 

Despite the directed attention of scholars to productive energy uses in rural settings (Attigah 

et al., 2015; Kimemia & Annegarn, 2013; Lecoque & Wiemann, 2015; Sokona et al., 2012; 

White, 2002), the stories from the field showed that enterprises located in a (peri-)urban 

setting also suffer from an inadequate energy supply. Multiple stories were heard of (peri-

)urban enterprises whose energy connection has outages due to an overloaded of demand or 

who also suffered from voltage fluctuations. The quotes above describe the situation of a 

rural located enterprise. This answer could, however, also be given by an interviewee who 

worked at a (peri-)urban enterprise. It should, however, be noted that although the 

interviewed (peri)-urban enterprises are indeed undergoing impactful issues with the quality 

of their energy supply, their issues do seem to be lighter than the issues of some rural-located 

enterprises. Of the interviewed rural enterprises mainly the situation of the tea factories and 

dairy collection centers seems to be more serious. In the rural areas, the dairy collection 

centers sometimes run their generator for 50% of the time. And the manager of a tea factory 

estimated that on average this factory uses the generator about 75h per month. This number 

is quite in line with the other tea factories. Both the dairy collection centers and the tea 

factories indicated to have a lot of issues with the fluctuation of the grid, so it is suspected 

that the quality regarding the voltage is lower towards the end of the distribution lines.  This 

is supported by literature, who mentions that even though governments are establishing 

policies on rural electrifications for the past decades, it has been neglected for too long. This 

neglect results in a low reliability of the rural electricity grid. 

In the interviews, the enterprises often identified the quality and reliability issues first. 

Therefore, one might think that the adequacy of the energy access is their main issue. This 

thought is in line with literature as scholars often identify the energy reliability and quality as 
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one of the main issues that enterprises in developing countries face (Afraz et al., 2014; Fjose 

et al., 2010; ILO, 2015, World Bank, 2013). However, the stories from the field showed that 

quality and reliability are not the problems necessarily, but rather the cause of their main 

energy problem. As the enterprises are not able to run their machinery due to the inadequate 

energy supply, they face unanticipated losses. These losses are central to the enterprises’ 

energy access problem. In the following sections, the analysis of this key problem is 

presented.  

4.2.2 Key problem: Costs of the energy access 
The previous sections showed that the Kenyan enterprises use their energy access to run their 

income generating activities and thereby generate profit. An inadequate energy access will 

hamper the enterprises in doing so. In literature on the impact of an inadequate energy 

access, generally, two different views are described. On the one hand, scholars emphasize 

that the unanticipated losses of an inadequate energy access have a negative impact on the 

enterprises (Forkuoh & Li, 2015; Foster & Briceño-Garmendia, 2010; Von Ketelhodt & Wöcke, 

2008). Other scholars challenge this argument. They claim that the losses have an insignificant 

influence on the competitiveness of the productive enterprises, as the energy costs are only 

a low percentage of the overall production costs (Hallward-Driemeier & Aterido, 2009; Scott, 

Darko, Lemma & Rub, 2014). 

The stories from the field contradict this latter statement. Apart from the tourist and health 

sector, all the interviewed enterprises were producing enterprises for which the main costs 

were the agricultural products (cereal, coffee, dairy, tea) or materials (textile). The analysis 

from their empirical stories shows that the Kenyan enterprises perceive the negative financial 

impact of their inadequate energy access as significant and thereby as the key problem of 

their energy access. The majority of the interviewees mentioned the financial losses due to 

the unreliable and low-quality energy access. From these stories, three main consequences 

were identified: damages to equipment, costs related to the backup generator, and costs due 

to unproductive labor. Next to these three consequences of the unreliable energy supply, the 

enterprises also identified the national grid prices as an issue. In the following sections, the 

analysis of these perspectives from the enterprises is presented. 
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Through the analysis of the empirical data, it became clear that the Kenyan enterprises’ 

energy access regularly defaults due to outages and fluctuations of the voltage. As the 

enterprises often use sensitive machinery in their production process, these machines are 

sometimes affected by the inadequate energy access. One interviewed manager of a dairy 

collection center told the following about these effects on his equipment: 

“We’ve lost up to ten compressors since we started, which is quite expensive. A  

compressor goes for 200.000 shillings1. About two compressors per year. And other 

small gadgets like overload relays. Those ones you have to replace now and then, also 

a cost.” (Manager Dairy Collection Center 5) 

The example of this dairy collection center shows that these deficiencies of the energy access 

do not only cause small machines to break down, but it can also damage heavier, more 

expensive equipment. Such an expensive situation is in line with more stories from the field. 

A manager of a different dairy collection center explained how his enterprise did not only lose 

2 pumps and 3 compressors over the last seven years but that the fluctuations even caused 

short-circuit which resulted in a fire. These destructions are cumulatively quite expensive. 

These stories are also mentioned in the literature. Scholars describe how machinery requires 

electricity supply of a minimum level of voltages (Kooijman-Van Dijk, 2008; WHO & World 

Bank, 2014). The fluctuations can cause damages to the equipment, which increases the costs 

of repair and maintenance. As the lifespan of the equipment can be shortened by the 

damages, the machine also has to be replaced quicker than when powered by a reliable 

energy supply (Foster & Briceño-Garmendia, 2010; Forkuoh & Li, 2015). 

To deal with the outages and fluctuations, the majority of the interviewed enterprises have 

invested in back-up (diesel) generators. Some enterprises have a generator that automatically 

starts to run when the grid is down, but most enterprises have to manually switch the energy 

supply from the grid electricity to the generator. The following quote by the manager of a 

dairy collection center illustrates the need for a backup generator: 

                                                      
1 200.000 shillings = 2000 USD 
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 “When you buy a cooler, you must buy a standby generator. Because when you have 

a black-out, you have to make sure that chilling goes on to avoid that milk from getting 

spoiled.” (Manager Dairy Collection Center 5) 

This need for a backup generator is not specific to the dairy sector. This need is seen in all the 

interviewed market sectors. In the other sectors, the main argument for the investment in 

the generator is the wish to keep production running, or to be able to offer their services 

(health and tourism). While some literature mentions that generators are often only used for 

lighting and communications and not for motive powers (Scott, et al., 2014), the majority of 

the interviewed enterprises specified that their generator is able to run all their production 

machinery. This accentuates the enterprises’ wish to sustain their regular operations. This 

finding is supported by other scholars, who describe how a backup generator enables the 

enterprises to continue their production process even if their energy access is insufficient 

(Attigah & Mayer-Tasch, 2013, Foster & Briceño-Garmendia, 2010; Karekezi & Kimani, 2002). 

The stories from the field allude that the main issue with the generator is the costs that are 

related to its use. During the interview with the manager from a dairy collection center, the 

interviewee mentioned the following: 

“So sometimes, you have to use the generator if there is that fluctuation in power. 

Which is expensive, as the generator is expensive.” (Manager Dairy Collection  

Center 5) 

This quote indicates an argument which is in line with the view of other interviewed 

enterprises. These enterprises describe that electricity which is generated by their backup 

generator costs more per kWh than the grid electricity which is supplied by Kenya Power. This 

is affirmed by findings in the literature. Foster and Steinbuks (2009) estimated that for Kenyan 

enterprises the costs for in-house generated electricity is three times higher than the grid 

electricity. 

It is notable on these empirical stories on generator use were only told by the small- and 

medium-sized enterprises. In general, the interviewed micro-sized enterprises did not use a 

generator to sustain their operations during outages and fluctuations. As the purchase and 

the costs of running a generator are remarkable expensive, smaller enterprises often lack the 

financial resources to be able to afford a generator (Scott, et al., 2012). 
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Due to the absence of a generator, these enterprises emphasized that during outages and 

fluctuations they make unanticipated losses due to additional labor costs. For these often 

micro-sized enterprises, an insufficient energy access results in the stopping of their 

operations. It was explained that these enterprises have to pay their employees for the day 

that they were hired, even if the machines are not running. In those frequent situations, the 

employees cannot perform their assigned tasks but still hold the right to receive their 

paycheck. This results in doubled labor expenses for the enterprises: once for the 

unproductive employees during the outage and once for the extra hours that are scheduled 

to make up for the missed hours of production. 

The previous paragraphs explained the stories of the interviewed Kenyan enterprises. From 

the perspective of the enterprises, they suffer significantly from their inadequate power 

supply due to the damage to their machinery, the high costs of their standby generator and/or 

the additional labor costs. Besides these additional costs due to the outages and fluctuations, 

the stories from the field also show a general critique towards the energy prices of the Kenyan 

grid. The enterprises condemn the high grid electricity prices as charged by Kenya Power. 

According to the official regulations, the costs for electricity from the Kenyan grid varies 

between 14 and 21KES per kWh (USD0.14- 0.21), depending on the type of connection 

(Regulusweb, 2017). According to the Kenyan newspaper Nation, these high energy costs 

create an unfair competition with their neighboring countries. The article describes how 

energy costs will hamper Kenyan economic growth as Ethiopian enterprises only have to pay 

USD0.03 -0.05 (Wahome, 2015).  

Some scholars question the impact of these energy costs on the competitiveness of the 

enterprises, as the energy costs are only a low percentage of the overall production costs 

(Hallward-Driemeier & Aterido, 2009; Scott, Darko, Lemma & Rub, 2014). Yet, stories from 

the field contradict this scholarly statement. Multiple interviewees mentioned that their 

market is very saturated with competition. In order for their enterprise to remain competitive, 

it is therefore important that their energy prices do not increase by unanticipated costs. 

However, although the enterprises identified the high energy prices and the inadequate 

energy access are influential factors for their competitive position, it was observed that the 

enterprises do not seem to be fully aware of the impact of the energy access on their finances. 
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During the interviews, the interviewees were asked to calculate the percentage of their 

energy costs compared to their total expenses (on average 10-12%). When calculating this 

number, the enterprises only included the costs for KPLC, diesel and thermal energy sources. 

Despite the fact that they mentioned the damaging of their equipment and/or the additional 

labor hours just minutes earlier, none of the respondents included these costs in the 

calculation. It seems that despite the identification of these issues, the enterprises did not 

fully realize the influence of these costs on their enterprise. 

4.3 Summary 
To summarize, energy access should not be seen as a goal on its own, it rather enables the 

enterprises to perform their income generating activities. Through the analysis of the 

empirical data, it became clear that the enterprises used most energy to run their productive 

machinery: milk chilling and processing (dairy collection centers and dairy processors), milling 

and mixing the cereals (cereal millers), the processing of the coffee beans (coffee dry miller), 

performing medical tests and procedures (health sector), processing tea (tea factories) and 

sowing (textile). The enterprises’ energy access should, therefore, be suited for these 

applications. 

The stories from the field show two key problems with their energy access. The first problem 

is the inadequateness of the energy access to fulfill their productive activities. The energy 

access of the enterprises regularly suffers from outages due to black-outs and brown-outs 

(unreliability) and fluctuations of the voltage (low-quality). Due to this inadequate energy 

supply, the enterprises are not able to run their machinery. This results in unanticipated 

losses: these losses are central to the enterprises’ second energy access problem. 

Through the analysis of the empirical data, three unanticipated losses due to the inadequate 

energy supply were identified. First, the enterprises have the risk that their machinery is 

damaged by the fluctuations. This may lead to extra repairs or even an early replacement of 

the equipment. Second, to deal with the fluctuations and outages, most enterprises own a 

backup diesel generator. This generator enables the enterprises to keep their regular 

operations running even when their grid connection does not supply adequate electricity. 

However, the costs of this in-house generated electricity are three times as high as the 

electricity from the grid. And third, the enterprises without a backup generator face higher 
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costs due to additional labor hours to make up for the unproductive hours in which the grid 

failed to supply adequate electricity. On top of these unanticipated losses due to an 

inadequate energy access, the enterprises also condemn the high grid electricity prices as 

charged by Kenya Power. In contrast with the literature, the Kenyan enterprises emphasize 

that these high energy prices should not increase by unanticipated costs, as their market 

competition is intense. 

These identified issues could provide an opportunity for renewable energy technologies to 

improve the energy situation of the micro-, small-, and medium-sized enterprises. In the 

following chapter, the empirical analysis of the view of the enterprises on this role for 

renewable energy technologies is described. 
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Chapter 5: The role of renewable energy 

technologies 
 

The previous chapter showed that the enterprises face issues with the inadequateness of 

their energy access and the related costs. These identified issues could provide an opportunity 

for renewable energy technologies to improve the energy access. In this chapter, this 

perspective of the enterprises is analyzed to answer the second research question: How do 

Kenyan micro-, small-, and medium-sized enterprises see the role of renewable energy 

technologies to address the key problems of their current energy access? 

While literature mentions that enterprises are not aware of the financial and environmental 

benefits of RETs, this chapter will argue that Kenyan enterprises have knowledge of these 

benefits and therefore show a positive attitude towards renewable energy technologies. 

Despite the positive attitude, the stories from the field show that this is not expressed in the 

enterprises’ actions. The analysis of this tension between their attitude and actions 

demonstrates that this is due to three main causes: a misconception of the investment costs, 

the lack of knowledge on the RETs and the priority of the investment. Literature on energy 

access do not mention these causes often. These causes are however often mentioned in 

other bodies of literature, such as environmental behavioural changes and energy efficiency. 

In the following sections, first, the attitude of the enterprises towards renewable energy 

technologies is analyzed. After which the tension between this attitude and the enterprises’ 

actions is discussed by exploring the three main causes of this tension. 

5.1 Attitude towards renewable energy technologies 
In this section, the attitude of the Kenyan micro-, small- and medium-sized enterprises 

towards renewable energy technologies is explored. The stories from the field indicate that 

the enterprises are aware of the financial and environmental benefits of renewable energy 

technologies. This is surprising as literature often emphasizes the lack the knowledge on these 

benefits. In a study on the environmental performance of SMEs, the OECD found that the 

enterprises “are often unaware of many financially attractive opportunities for environmental 

improvement” (OECD, 2016, p.18). The following quote represents the perspective of the 
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manager of a dairy collection center. When asked why his enterprise invested in solar water 

heaters, he responded as follows:  

“One is because it is cheaper. I know it only expensive, the capital when you install it. 

And two, most of the machines that we are running here can be run comfortably on 

solar, like pumps and heat up water. But most of it is the costs. We want to reduce the 

costs of the utilities that we are using.” (Manager Dairy Collection Center 4) 

This quote is in line with more stories from the field. The majority of the enterprises indicated 

that their main driver to invest in renewable energy solutions is to reduce their energy costs. 

This suggests that the enterprises realize that RETs offer financial benefits.  

Next to the awareness of the financial benefits, the stories from the field also indicate that 

the enterprises are conscious of the environmental benefits of renewable energy solutions. 

This is in contrary to the findings in the literature. These scholars and practitioners find that 

SMEs have low awareness of the impact of their activities on the environment (Allet, 2012; 

Hilson, Hilson & Pardie, 2007; OECD, 2016; Younis, 2015). The following quote reflects the 

contradicting point of view of many of the interviewed enterprises: 

“I believe in the green way of doing things. We are blessed to have sun, we can turn 

this sun into something useful.” (Owner Cereal Miller Animal Feeds 3) 

In many interviews that the positive impact of renewable energy on the planet compared with 

the grid electricity was mentioned as a reason to invest. It should be noted that only a small 

amount of these enterprises stated that this green mindset as a primary argument. In general, 

the argument of a sustainable mindset was always mentioned after the cost savings 

argument. However, the fact that the enterprises mention the positive effect of renewable 

energy investments on the environment shows their awareness of the impact of their 

activities.  

So, in contrary to the literature, the stories from the field show that the enterprises are aware 

of both the environmental impact and financial benefits of renewable energy solutions for 

their operations. Yet, despite the positive opinions on renewable energy technologies, only a 

limited amount of interviewed partly runs on RETS. Most of the enterprises did not even look 

into the variety of possibilities. Apparently, a positive attitude towards renewable energy 
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solutions does not necessarily mean that the enterprises will invest in RETs. The following 

sections will look into this tension between attitude and actions by analyzing the possible 

causes that were heard during the field work. 

5.2 Tension between attitude and action 
The previous section showed that in contrary to the findings in the literature, the stories from 

the field show that the Kenyan enterprises are aware of the environmental and financial 

benefits of RETs.  Through the analysis of the empirical data, it was observed that the 

enterprises showed a positive attitude towards the renewable energy technologies and were 

eager to expand their knowledge on RETs. This positive attitude towards RETs is however not 

shown in the actions of the enterprises. Indeed, the interviewees are interested during the 

interview, but only a limited amount of enterprises runs on RETs or has done research after 

the possibilities that RETs offer. This is in line with the article of Szabó (2016), who mentions 

that a positive attitude towards RETs does not always reflect in the actions of an enterprise. 

In literature specifically focused on energy access, a strong emphasis is put on the transition 

from a non-electrified enterprise to a mechanized enterprise. The mechanization of the 

enterprises’ processes often leads to an increase in the quality or quality of the enterprises’ 

output. The uptake of electricity also allows the enterprise to use lighting to extend the 

working hours. The effect of the electricity, thereby, enhances the productivity of the 

enterprise (Mayer-Tasch, Mukherjee & Reiche, 2013). As the productivity increases, many 

scholars accentuate that the uptake of RETs by enterprises is highly dependent on their access 

to a market where they can sell their additional products (Kooijman-Van Dijk, 2008; Mayer-

Tasch, Mukherjee & Reiche, 2013; Peters & Sievert, 2015). During the interviews with the 

enterprises, the interviewees, however, did not bring up the market for their products. 

Instead, these showed that the enterprises identified three different aspects as the main 

cause for not translating their attitude in actions: the lack of knowledge on the RETs, a 

misconception of the investment costs and the priority of the investment. 

These perspectives of enterprises can only limited be recognized in literature on energy 

access. In contrast to most literature on energy access, this thesis views energy access as a 

multi-level concept. This difference in view might explain why the empirical stories are only 

limited in line with literature on energy access. The analysis of the empirical data, however, 
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shows that the perspectives of the enterprises are more in line with other bodies of literature, 

such as energy efficiency and environmental behavioral changes. These similarities may be 

recognized as the empirical stories showed that the enterprises are partly interested in 

investing in a RET to have a less negative impact on the environment. So, the insights from 

these other bodies of literature are used to enrich the knowledge on the multi-level view on 

the concept of energy access. 

In literature, various barriers to environmental improvements of small-scale enterprises are 

described. Swim, et al. (2010) identified two categories within these barriers: structural and 

psychological barriers. Both these barriers cause the gap between the attitude and behaviour. 

Structural barriers are described as barriers that exceed an individual’s influence (Swim, et 

al., 2010). In a literature study by Allet (2012), it was identified that five structural barriers are 

mentioned most often: the access to information (Hillary, 2004; Lanjouw, 2006; Pimenova & 

Van der Vorst, 2004), access to finance (De Almeida, 1998; De Canio, 1998; Lanjouw, 2006; 

Pimenova & Van der Vorst, 2004; Swim et al., 2010), infrastructure limitations, (De Almeida, 

1998; Steg & Vlek, 2009), and regulations (De Almeida, 1998; Swim et al, 2010). Next to these 

structural barriers, Swim, et al. (2010) provides an elaborate overview of various 

psychological barriers, such as ignorance, uncertainty, denial, and habits. These psychological 

barriers are also supported by other scholars (Allet, 2012; Barnes, Gartland & Stack, 2004; 

Henrich et al, 2001; Jager, 2003; Maréchal, 2009; Steg & Vlek, 2009; Van den Bergh, Faber, 

Idenburg & Oosterhuis, 2006) 

Despite the scholarly agreement on the importance of both these barriers, literature is 

generally more centered on the structural barriers (Swim, et al., 2010). The stories from the 

field, however, indicate that the psychological barriers are more significant for the Kenyan 

enterprises. This argument will be substantiated in the following paragraphs by exploring the 

three main barriers that were identified in the stories from the field: the lack of knowledge 

on the RETs, a misconception of the investment costs and the priority of the investment. 

5.2.1 Knowledge of renewable energy technologies 
During the field study, many stories showed that the enterprises only had limited knowledge 

of the applications and characteristics of renewable energy technologies. With respect to the 

applications of RETs, most enterprises referred to the use of solar energy. The majority of the 
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interviewees explained that they were familiar with the use of solar energy for households, 

but not for productive energy uses. The following quote shows an exemplary response that 

was given when asked for the reason why the interviewee had not invested in renewable 

energy:  

 “The understanding I have on renewable energy is support of village lighting projects 

in Africa. I have not come to a point where I can get access to a renewable energy that 

can reduce my costs. So if you look at powering of machines, like motors and all that, 

which are the heavy consumers of electricity in most companies. Do you have solar 

equipment that can power these heavy machines?” (Owner Cereal Miller Animal  

Feeds 3) 

So the majority of the interviewees knew solar PV from household solutions (lighting). Most 

enterprises were also aware of the use of solar PV for large, industrial enterprises. However, 

most interviewees were unaware that renewable electricity is also able to power the activities 

of their micro-, small- or medium-sized company. This lack of awareness can be linked to the 

psychological barrier ignorance as described in the literature on environmental behavior 

changes. Swim, et al. (2010) explains how people can have a lack of knowledge about which 

actions they can undertake to improve their environmental impact. The ignorance of the 

applications hinders the enterprises to improve their situation. 

The fact that the interviewees were aware of the existence of household solutions shows that 

the enterprises do obtain knowledge on renewable energy technologies. This suggests that 

the enterprises have access to information on the RETs. The enterprises, however, do not 

undertake action to increase their knowledge. In a report by the Organisation for Economic 

Cooperation and Development (OECD) and the International Energy Agency (IEA) (2015) on 

energy efficiency, it was explained that even if information is available “SME managers may 

lack the time and motivation to obtain, process and act on it” (p. 19). 

The result of this unawareness of the applications is that the enterprises do not trust the 

technologies. The empirical data showed that as the enterprises have not seen the appliances 

work in their sector, they have doubt about the functioning of the technologies. Most 

enterprises are not certain whether the renewable energy system can provide the necessary 
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reliable supply that is necessary for their business. Their doubts were mainly expressed in 

questions that they asked the researcher: 

“How about its reliability? Is it something that can be relied upon? When it is cloudy 

does it work? Or you have to switch [to grid or backup system]?” (Manager Dairy 

Collection Center 5) 

Concerns about the reliability of the solar systems were also expressed by some enterprises 

who either had bad experiences with solar home systems themselves or had acquaintances 

with bad experiences. Jacobson and Kammen (2007) confirm that the Kenyan solar PV market 

indeed suffered from a persistent performance problem. They explain that due to a lack of 

long-term approaches to quality assurance, the Kenyan market repeatedly offered low-

quality products (Jacobson & Kammen, 2007). As these solar systems were not able to fulfill 

the limited household energy needs, the enterprises doubt whether a solar PV system can 

provide an adequate solution for their heavy machinery. As RETs are seen as high-risk 

investments (Fernandes, 2012), the doubts on their technical quality provide a barrier for RET 

investments. 

5.2.2 Misconception of the investment costs 
In literature, one of the most mentioned issues are the financial characteristics of RETs. 

Scholars identify access to finance as well as the ability to pay the monthly costs as important 

for the customers to invest in RETs. (Attigah & Mayer-Tasch, 2013; De Almeida, 1998; De 

Canio, 1998; Fjose et al., 2010; Lanjouw, 2006; Osok, 2010; Pimenova & Van der Vorst, 2004; 

Swim et al., 2010). As explained by Fernandes (2012), renewable energy technologies are seen 

as a high risk - high capital investments, which makes it unlikely for small enterprises are 

unlikely to invest in them. In line with the literature, the initial investment costs were also 

mentioned as an issue by the interviewed MSMEs. It was, however, striking that most of the 

enterprises had not looked into the prices of the renewable energy solutions. Most of the 

enterprises assume that the investment is (too) high, without looking into the options and the 

related costs. This unawareness of the energy prices is also mentioned in a Kenyan national 

newspaper. The article mentions that potential users are unaware of the declined costs of 

solar technology which stands in the way of the uptake of solar (Lawrence, 2015). 
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The stories from the field indicate that the enterprises pay limited attention towards the RET 

prices, due to the lack of knowledge on the applications of the RETS. The previous section 

described that the enterprises are unaware that RETs were suitable for their productive 

energy uses. Due to this unawareness, the enterprises have no motivation to look into the 

investment costs. According to literature, the lack of knowledge on the costs of a renewable 

energy solution can also be explained by the time-constraints of SME managers, which makes 

them unmotivated to the information. (OECD & IEA, 2015). 

So, the analysis of the empirical data showed that the Kenyan enterprises assume that the 

investment costs were (too) high. However, when these enterprises were asked to reflect on 

the actual prices that the interviewed technical service providers (TSP) used, their perception 

of the prices adjusted. The enterprises still had the opinion that the initial investment costs 

were high, but they also showed enthusiasm to invest in the renewable energy technology, 

as long as they could get financial support. This is backed by literature. Multiple scholars 

describe that MSMEs often lack the ability to save a large number of financial reserves which 

can be invested in renewable energy sources (Fernandes, 2012; Fjose, et al. 2010; Lecoque & 

Wiemann, 2015). 

Both the literature related the binary concept of energy access as literature about 

environmental behavioural changes identify that access to finance is crucial for the uptake of 

RETs (Kooijman-Van Dijk, 2008; Mayer-Tasch, Mukherjee & Reiche, 2013; De Almeida, 1998; 

De Canio, 1998; Lanjouw, 2006; Pimenova & Van der Vorst, 2004; Swim et al., 2010). The 

stories from the field, however, show a contrast with these scholarly findings. The majority of 

the interviewed enterprises is not doubtful they can get a financial loan if they would decide 

to invest in a renewable energy solution. Most of the enterprises clarified that they either 

took out a loan in the past, or they still have loans at financial institutions. This contradicts 

the arguments of the literature, as those articles often mention that most MSMEs have a lack 

of access to finance (Obokoh, 2008; Ngehnevu and Nembo, 2010; Sriram and Mersha, 2010). 

5.2.3 Priority of investments 
The stories from the field show that saving costs in one of the main reasons for enterprises to 

invest in renewable energy technologies. These stories also indicate that despite their 

complaints about the high electricity prices and their inadequate energy access, almost half 
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of the enterprises did not see an investment in a cheaper, reliable energy supply as a priority. 

These companies had different priorities, such as setting up their business properly (for new 

enterprises), expansion of their activities and renovating and maintaining their current assets: 

 “There are so many things you have to weigh. Because, first thing, we have only been 

in operation for two years. So we are still expanding. So you have some new machines 

to install because now we are processing fresh milk and now we have started yogurt, 

so. And we will start the cheese.” (Manager Dairy Producer 2) 

The priority was put on these activities as they prefer to create extra value. Many stories were 

found where the enterprises would rather invest in value-addition than in cost-saving 

measures. It seems that the Kenyan enterprises lack economical insights, as on a budget 

creating more income (value-addition) and saving costs have the same result: more profits. 

In the literature on environmental behavior changes, it is explained that people have multiple 

goals (Lindenberg & Steg, 2007; Schwartz, 1992). If these goals conflict with each other, then 

this can result in behavior that is not in line with one of these goals (Swim, et al., 2010). Due 

to the limited financial recourses of the MSMEs (Bouri, et al., 2011; Kooijman-Van Dijk, 2008; 

Wang, 2016), the enterprises need to set priorities when deciding on investments. According 

to literature, a barrier for enterprises to invest in energy improvements is the lack of in-house 

expertise in this technical field (OECD & IEA, 2015). It is therefore likely that the enterprises 

prefer to direct their investments to the field in which they have the expertise, such as value-

adding activities which are in line with their daily activities. 

The priority to concentrate on familiar activities is also reflected by one of the psychological 

barriers that Swim, et al. (2010) identified for environmental behavior changes. They 

explained that people often have “behavioral” momentum (p. 66). The stories from the field 

showed that most interviewees were used to think about ways to create additional value to 

their enterprises, but were less focus on saving costs. This habit makes the enterprises less 

prone to consider new information and act upon the opportunities that arise from this 

information (Van den Bergh, et al., 2006; Jager, 2003; Maréchal, 2009; Steg & Vlek, 2007). 

5.3 Summary 
To summarize, the analysis of the empirical data shows that the enterprises have a positive 

attitude towards renewable energy solutions, mainly due to the possibility to save costs. This 
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positive attitude is, however, not reflected by their actions. The analysis identified three 

causes for this tension between attitude and action: a lack of knowledge on the RET 

applications, a misconception of the investment costs and a priority issue. 

These causes are generally not mentioned in literature which uses the binary view on the 

concept of energy access (electrified, non-electrified). In contrast to most literature on energy 

access, this thesis views energy access as a multi-level concept. This difference in view might 

explain why the empirical stories are only limited in line with literature on energy access. The 

analysis of the empirical data, however, shows that the perspectives of the enterprises are 

more in line with other bodies of literature, such as energy efficiency and environmental 

behavioral changes. In these bodies of literature, various two categories of literature are 

identified: structural barriers and psychological barriers. Despite the scholarly agreement on 

the importance of both these barriers, literature is generally more centered on the structural 

barrier. 

The stories from the field, however, indicate that the psychological barriers are more 

significant for the Kenyan enterprises. The psychological barriers ignorance, multiple goals, 

and habits explain the tension between the positive attitude and the actions of the 

enterprises. The analysis of the stories from the field showed that the enterprises identified 

the lack of knowledge on applications as one of the main causes of the tension. This cause 

can be linked to the psychological barrier ignorance which explains that people are unaware 

of the actions that they could undertake to support their attitude and therefore do not change 

their behavior. As a result of this ignorance, the enterprises are not motivated to look into 

these possible actions and get familiar with them. The stories from the field showed that this 

caused the Kenyan enterprises to have a misconception of the investment costs of RETs. 

While they believed that the investment costs were too high without knowledge on these 

costs, the actual investment costs were seen as affordable. And last, the analysis also showed 

that the Kenyan enterprises prioritize value-adding activities above saving costs by RET 

investments due to the psychological barriers of conflicting goals and habits. Due to the 

limited financial resources of the enterprises, the MSMEs can only invest in either the value-

adding activities or the cost-saving activities (conflicting goals). As the habit barrier makes 

enterprises less prone to new information and opportunities, the enterprises are more likely 

to invest in value-adding activities that are in line with their daily operations.  
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Chapter 6: Conclusion and discussion 
 

In this last chapter, an overview will be given of the insights from all chapters. First, the 

analyses of the stories from the field are used to answer the sub research questions. The 

perspectives from the Kenyan enterprises will then be generalized to define the answer for 

the main research question. Then the answers will be translated into recommendations for 

further research and implications for practitioners and policy writers. 

6.1 Conclusion 
The motive for this thesis was that despite a large amount of literature emphasizing the 

significance of energy access for poverty alleviation, evidence from energy access projects 

disappoints in their contribution to the economic development. Scholars argue that in order 

to increase the economic drive practitioners should not focus on basic household needs, but 

rather on the productive uses of energy. This energy can be used productively by both 

households and enterprises. (Grey) literature on this productive use of energy shows that the 

focus lies strongly on the productive energy use of households in a rural location. Besides 

novel recommendation of scholars to focus productive energy use, scholars are also debating 

on the definition of the energy access concept. While traditionally, this concept is described 

as binary (non-electrified, electrified), scholars are suggesting that concept should be seen as 

multi-level. This broader spectrum allows valuing the energy access on the usability for the 

customer needs. This thesis contributes to these debates by studying the energy access of 

grid-connected enterprises. More specifically, this thesis answers the following research 

question: how can renewable energy technologies enhance the energy access of grid-

connected micro-, small-, and medium-sized enterprises in developing countries? 

From the experience of the rural development programs in developing countries, it is 

suggested that solutions for the energy access problems should be based on the users’ uses 

and needs as this increases the success rate of the development projects. It is therefore 

chosen to study the perspectives of the enterprises on the role of renewable energy 

technologies. In order to find out what these perspectives are, empirical insights were 

gathered in Kenya. Using an inductive, exploratory research method based on literature 

reviews and ethnographic inspired fieldwork, the view of the Kenyan enterprises is 
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researched. The findings from the Kenyan context provides insights into the perspectives of 

enterprises operating in the Global South. 

To answer the main research question, two sub-questions were defined. The next sections 

provide the answers to these sub-questions after which these answers will be generalized to 

form an answer to the main research question. 

Sub RQ 1: Which key problems with their current energy access do Kenyan micro-, small-, 

and medium-sized enterprises identify? 

The issues surrounding the energy situation are related to the suitability of the energy access 

to the enterprises’ productive energy use. In general, both the rural as (peri-)urban 

enterprises use most of the energy for running their heavy production machinery. In most 

market sectors, these activities constantly take place at least from 8 am to 8 pm, without any 

voluntary breaks. 

Two key problems were identified by the enterprises: an inadequate energy access and the 

financial impact of the inadequate energy access. The inadequate energy access is described 

by two deficiencies. First, the energy access suffers from outages due to blackouts and 

brownouts. Second, the voltage of the energy access fluctuates regularly. As literature on 

energy access is mainly focused on the binary definition of energy access (non-electrified, 

electrified), these identified issues of the inadequateness of the energy access are not 

mentioned in these studies. However, the scholarly debate on broadening the concept of 

energy access to a multi-level scale does highlight the importance of an adequate energy 

supply. Characteristics from these scholarly debates show similarities with the findings from 

the field. These similarities show that the novel multi-level view on the ‘energy access’ 

concept is useful when describing the situation of the Kenyan grid-connected enterprises, as 

it allows for reflecting upon the adequacy of the grid. 

Literature and development projects have often limited their scope to energy access issues in 

rural areas. Although the issues with energy adequateness are more serious in the rural 

context, the stories from the field show that also in (peri)-urban areas the quality of the grid 

does not suffice the standards that are needed to run all the desired productive activities. 
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As the enterprises often first shared their concerns on the inadequateness of the energy 

access, one might think this is their main issue. The analysis of their stories, however, showed 

that the inadequateness on itself is not the problem necessarily, but rather the cause of their 

main energy problem: the costs of their energy access. 

Due to this inadequate energy supply, the enterprises are not able to run their machinery. 

This results in unanticipated losses: these losses are central to the enterprises’ second energy 

access problem. Three unanticipated losses due to the inadequate energy supply are 

identified. First, the enterprises have the risk that their machines are damaged by the voltage 

fluctuations, which may need extra repairs. Second, to deal with these outages most 

enterprises own a backup generator. This generator enables the enterprises to keep their 

regular operations running even when their grid connection does not supply adequate 

electricity. However, the costs of this in-house generated electricity are three times as high 

as the electricity from the grid. And third, the enterprises without a backup generator face 

higher costs due to additional labor hours to make up for the unproductive hours in which 

the grid failed to supply adequate electricity. 

In literature, the impact of these unanticipated losses on the enterprise's competitiveness is 

questioned. The perspective from the Kenyan enterprises contrasts with these findings. They 

illustrate that on top of these unanticipated losses due to an inadequate energy access, they 

also suffer from the high grid electricity prices as charged by Kenya Power. As the market 

competition is intense, it is emphasized that these high energy prices do not increase by 

unanticipated costs. These issues provide an opportunity for renewable energy technologies 

to improve the energy access of the enterprises. This leads to the second subquestion: 

Sub RQ 2: How do Kenyan micro-, small-, and medium-sized enterprises see the role of 

renewable energy technologies to address the key problems of their current energy access? 

The empirical data shows that the enterprises have a positive attitude towards renewable 

energy solutions. This positive attitude comes largely due to the possibility to save costs and 

to a lesser extent due to the positive contributions to the environment. There is, however, a 

tension between their attitude and their actions. While the enterprises support the idea of 

renewable energy technologies, this does not show in their actions. The analysis identified 
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three main perspectives on the causes of this tension: a lack of knowledge on the RET 

applications, a misconception of the investment costs and a priority issue. 

These causes are generally not mentioned in literature which uses the binary view on the 

concept of energy access (electrified, non-electrified). In contrast to most literature on energy 

access, this thesis views energy access as a multi-level concept. This difference in view might 

explain why the empirical stories are only limited in line with literature on energy access. The 

analysis of the empirical data, however, shows that the perspectives of the enterprises are 

more in line with other bodies of literature, such as energy efficiency and environmental 

behavioral changes. In these bodies of literature, various two categories of literature are 

identified: structural barriers and psychological barriers. 

The stories from the field indicate that the psychological barriers are more significant for the 

Kenyan enterprises. The psychological barriers ignorance, multiple goals, and habits provide 

insights into the tension between the positive attitude and the actions of the enterprises. The 

analysis of the stories from the field showed that the enterprises identified the lack of 

knowledge on applications as one of the main causes of the tension. This cause can be linked 

to the psychological barrier ignorance which explains that people are unaware of the actions 

that they could undertake to support their attitude and therefore do not change their 

behavior. As a result of this ignorance, the enterprises are not motivated to look into these 

possible actions and get familiar with them. The stories from the field showed that this caused 

the Kenyan enterprises to have a misconception of the investment costs of RETs. While they 

believed that the investment costs were too high without knowledge on these costs, the 

actual investment costs were seen as affordable. And last, the analysis also showed that the 

Kenyan enterprises prioritize value-adding activities above saving costs by RET investments 

due to the psychological barriers of conflicting goals and habits. Due to the limited financial 

resources of the enterprises, the MSMEs can only invest in either the value-adding activities 

or the cost-saving activities (conflicting goals). As the habit barrier makes enterprises less 

prone to new information and opportunities, the enterprises are more likely to invest in value-

adding activities that are in line with their daily operations. 
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The findings from the Kenyan context provide insights in the perspective of enterprises. As 

the analysis combines these empirical insights with literature reviews, the empirical stories 

are theorized and can be generalized to answer the main research question. 

Main RQ: How can renewable energy technologies enhance the energy access of grid-

connected micro-, small-, and medium-sized enterprises in developing countries? 

Micro-, small-, and medium-sized enterprises are known for their vulnerable position within 

economies. At the same time, these enterprises play an important role within the economies 

of developing countries. One of the main barriers that the MSMEs face is the lack of a reliable 

energy supply. By analysis empirical data, this thesis indeed finds that the energy access of 

the MSMEs lacks to fulfill their needs. The main issues are the inadequacy of the grid and the 

costs of their energy access. 

Although these issues could be addressed by using renewable energy technologies, reality 

shows this is not often the case. Despite a positive attitude of the enterprises towards 

renewable energy technologies, there are certain reasons why this attitude is not translated 

into action. The three main reasons found in this thesis are a (1) a lack of knowledge on the 

RET applications, (2) a misconception of the investment costs and (3) a priority issue. These 

causes are generally not mentioned in literature which uses the binary view on the concept 

of energy access (electrified, non-electrified). In contrast to most literature on energy access, 

this thesis views energy access as a multi-level concept. This difference in view might explain 

why the empirical stories are only limited in line with literature on energy access. The analysis 

of the empirical data however shows that the perspectives of the enterprises are more in line 

with other bodies of literature, such as energy efficiency and environmental behavioural 

changes. The multi-level view on the concept energy access provides the possibility to link 

multiple bodies of literature. The combination of these different scholarly approaches lead to 

extra insights and stronger embedded empirical findings. 

The tension between the positive attitude of the enterprise and their action shows that 

enterprises in developing countries do not simply replace their inadequate energy access with 

a renewable energy technology. The perspective of the enterprises emphasizes that RETs are 

not (yet) a demand-pull, but rather a technology-push product. The analysis showed that 

actions of the enterprises are often subjected to an ignorance and a habits barrier. The 
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ignorance barrier explains that the enterprises can have a lack of knowledge about which 

actions they can undertake to improve their energy access. And the habits barrier describes 

that the enterprises are less open for new information and the opportunities it provides. This 

implies that for RETs to play a role in enhancing the energy access of enterprises in developing 

countries, while competing with familiar technologies such as a diesel generator, the 

enterprises first needs to become more aware of the suitability of the RETs to their productive 

energy use. This will help them to overcome the ignorance barrier and to become more 

familiar with the renewable energy technologies, which can result in overcoming the habits 

barrier. 

6.2 Implications 
It was noticed that despite the debate on broadening the definition of energy access so it 

includes multiple levels, scholars and literature only scarcely included this novel definition in 

their studies on empirical cases. This novel definition allows to valuing the energy access to 

the usability for the user’s needs. This thesis substantiates the importance of the valuing of 

the energy access, by identifying that electrified enterprises are not always have an adequate 

energy access. It would be interesting if more empirical research would be done to towards 

the broadened view on energy access to underpin the relevance. 

Second, literature about and development programs in energy access generally solely focus 

on the provision of energy to rural areas. In this thesis, both micro-, small-, and medium-sized 

enterprises in rural areas as (peri-)urban areas were included. The empirical findings show 

that not only enterprises in rural areas suffer from an inadequate energy supply, but also the 

enterprises in the (peri-)urban settings. These (peri-)urban located enterprises could be 

empowered if scholars and practitioners would also include them in their scope. 

Third, this thesis shows that despite the enterprises’ energy access issues, most enterprises 

do not undertake action to solve these issues. Although the micro-, small-, and medium-sized 

enterprises have a positive attitude towards renewable energy technologies to solve their 

energy situation, this does not translate into their actions. Despite the access to a better 

alternative for their energy supply and the access to finance, the enterprises are hampered 

due to several causes. It was identified that the enterprises were ignorant of the possible 

applications of RETs for their energy uses. In order to lift this barrier, practitioners and 
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governmental agencies should focus on increasing the knowledge on RETs applications 

amongst enterprises. Due to the ignorance, the enterprises will not actively be searching for 

information on the applications. So the knowledge should be distributed to them. It is 

therefore advised that practitioners and governmental agencies share this knowledge on for 

example business fair. The establishment of demonstration projects in a variety of enterprises 

with different energy uses will also help to create knowledge on RET applications. 

And last, this thesis found that the tension between the attitude of the enterprises and their 

actions is mainly explained by psychological barriers and not structural barriers. The 

enterprises that were interviewed for this thesis were all formal enterprises. The majority of 

the enterprises in developing countries is however informal. These enterprises often have 

more difficulties with obtaining financial support and are often disadvantages by policies, due 

to their informal state. It would, therefore, be interesting if future research would look into 

the perspectives of informal enterprises on the role of RETs to improve their energy access 

and compare these findings with the insights from this thesis. 
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Appendix A: Literature study sector selection 
Energy access is not a goal in itself, but it is a method to fulfill one's needs. The needs of 

enterprises with regards to energy are very sector-specific. It was, therefore, chosen to 

narrow this thesis on a limited number of sectors. Taking into account the mission of Enclude, 

it was decided to interview enterprises that worked in sectors that are energy-reliant and 

have a significant influence on the Kenyan economy. A literature study was done to narrow 

the focus to MSMEs that are most in need of a reliable energy supply. Alby, Dethier, and 

Straub (2012) found that the following sectors are most reliant on electricity: food, transport, 

chemicals and pharmaceutics, textiles, paper, retail and wholesale trade, real estate and 

rental services, and beverages. In 2009, the United States International Trade Commission 

(USITC) examined how the conditions of transport, maritime and electricity infrastructures 

affect the trade patterns of Sub-Saharan African countries. In this report, seven segments are 

identified in which the infrastructure conditions had the most influence: coffee, fruit, shea 

butter, natural rubber, leather, textile and apparels and tourism (Herfindahl, et al., 2009). 

As Enclude’s mission was to find which enterprises could be best targeted for a renewable 

energy product, it was important that sectors were selected that are more open to such a 

technology. For an enterprise to adopt an innovation it is important that there is a demand 

for their expansion of products and services. According to McKinsey, the clothing industry of 

East African countries is growing. Especially Ethiopia and Kenya are developing their domestic 

textile and garment industries (Berg, Hedrich & Russo, 2015). Next to this, the pharmaceutical 

market is growing at a rapid pace and the manufacturing sector has the potential to almost 

double its output (Holt, Lahrichi & Santos da Silva, 2015; Bughin, et al., 2016). This is 

supported by Harvard Business Review which mentions that the wholesale and retail, food 

and agro-processing, healthcare, financial services, light manufacturing, and construction are 

the six sectors that will grow increasingly (Leke, Jacobson & Lund, 2016). Combining these 

two findings of energy-dependence and growing markets in Kenya, the agricultural sector 

(incl. agro-processing), textile and apparel, tourism and health care are identified as the most 

suitable sectors for the ‘MSME activities’ study. With regard to the agricultural sector, the 

Kenyan agriculture (32.7% of GDP) is mostly producing tea, coffee, corn, wheat, sugarcane, 

fruit, vegetables, dairy products, beef, fish, pork, poultry and eggs (CIA, 2018). So it was 

chosen to focus on four of these products: tea, coffee, cereals, and dairy. 
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A.1 Agro-processing 
As the Kenyan agriculture produces a wide variety of products, it was decided to focus on four 

of the most produced products: coffee, tea, cereal, and dairy. When looking into the farming 

of coffee, tea, and cereals, it was mentioned that electricity could enhance the irrigation 

system (Best, 2014). Using electricity, water pumps could be installed which increased the 

productivity of the lands. The production process of these articles after the harvest, a diversity 

of energy-intensive applications could be found. These will be explained in the following 

paragraphs. 

Coffee 

In the coffee process, the most energy-intensive process is the wet production, which is a 

value-adding process (Herfindahl, et al., 2009). This production entails that the coffee beans 

are washed intensively before being dried. The energy in this process is mainly used for the 

pumping of water. Another method of processing the coffee beans is dry production, in which 

the washing activities are not included. In general, the coffee can be dried by electricity by 

laying in the sun for 3-4 weeks (Chanakya & De Alwis, 2004; Thomas, 2013). It is, however, 

not known how many processing companies use either the wet or dry production method, or 

use electrical or natural heat from the sun to dry the beans. 

Tea 

In the tea production, energy is mainly used during the drying process. In order to get good 

quality of tea, the amount of time between plucking and drying needs to be under 6 hours 

(IED, 2006). Despite relying more on thermal energy than electricity (85% - 15%), electricity 

does cover about 30% of all the production costs (Bwayo, 2017). This is probably mainly due 

to the high usage of backup generators, according to the IED (2006), tea producers use their 

generators about 7% of the time. 

Cereals 

Another energy intensive product is processed cereals. First, the chaff has to be separated 

from the grain after which the grain can be milled into flour. Using machinery for this process 

would lower the manual labor, but would demand a significant amount of electricity supply 

(Best, 2014). For milling factories bringing down the electricity costs might be interesting, but 
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for farmers, the availability of electricity could enable them to process the grains on the farm. 

And thereby increasing the value of their product.  

Dairy 

The cold storage chain is also a problem in the dairy industry, as chilling of the milk should be 

done within 2-4 hours of milking. Small-scale farmers often transport the milk to chilling 

centers who store the milk. However, in the evening and during bad weather conditions, the 

milk cannot get to these centers (Muriuki, 2003). Small cold storages could help the farmers 

to preserve the milk until transportation to the chilling centers is possible. Further, long 

electricity outages at the chilling centers could also damage the quality of a whole batch of 

milk. These centers also rely highly on a constant energy supply (Muriuki, 2011). Last, it is 

mentioned that processing companies are willing to pay higher prices for the guarantee of 

good quality milk (Muriuki, 2003). This enhances the financial viability of investing in a reliable 

energy supply for these MSMEs. 

A.2 Textile and apparels 
A research by Ikiara and Ndirangu (2003) found that 90% of the fabric manufacturers and 50% 

of the garment producers have problems with an unreliable electricity supply. Mainly in the 

dying and cutting process, whole bulks can be destroyed by the outages (Herfindahl, et al., 

2009). The exposure to the chemicals can have high consequences. Within this segment, most 

electricity is used for the textile creation, rather than in the sewing of textiles. As Kenya does 

not produce large quantities of cotton, the textile creation industry is quite small. 

A.3 Tourism 
In the tourism segment energy is mainly used for cooling (air conditioning) and water heating 

(Herfindahl, et al., 2009). For this segment, the aim to provide all their services 24/7 increases 

their demand for a reliable energy supply. Further, the interest for eco-tourism is increasing 

(Okech, 2011). Investing in renewable energy could, therefore, be interesting for resorts and 

hotels. However, it is mentioned when looking at the growth of the segments, energy supply 

is less of a problem for the tourism segment than for the others (Herfindahl, et al., 2009). 

A.4 Health 
In the Kenyan health segment, only 19% of all healthcare facilities have access to stable 

electricity. A reliable energy supply is mainly needed for the storage of vaccines, life-saving 
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operations, childbirth, day surgeries and laboratories (WHO & World Bank, 2014). It should, 

however, be noted that these activities are mainly done by hospitals and large health centers 

and not small clinics (Franco, Shaker, Kalubi & Hostettler, 2017). However, rural clinics due 

provide the services of vaccinating (World Bank. Independent Evaluation Group, 2008). 

Vaccinations should always be kept between 0 and 8 degrees. Once the vaccines have been 

exposed to higher or lower temperatures, the potency is lost. Unfortunately, to verify this 

loss, a laboratory test is needed for which electricity is needed (Jimenez & Olsen, 1998). A 

reliable energy supply has further also proven to improve the clean water supplies and 

sanitation in small-scale clinics (Jimenez & Olsen, 1998). It can, therefore, be said that a 

reliable energy supply would also have a significant positive effect on small clinics. 

A.5 Conclusion 
From the analysis above, it can be concluded that a reliable energy supply would improve the 

agricultural segment significantly, as it enables cold chain storage. This cold chain storage is 

mainly important for MSMEs in the dairy industry. Further, small-scale health clinics would 

be able to provide trustworthy vaccines and could improve their services for childbirth, small 

operations, and laboratory research. The (eco-) tourism segment is highly interested in a 

reliable, renewable energy supply as they would be guaranteed to be able to offer their 

services twenty-four hours a day. 

Energy supply, in general, could improve the productivity of the agricultural segment due to 

the opportunity to pump water and irrigate the lands. These activities, however, do not need 

a consistent energy supply. In the textile industry, the spinning and ginning of cotton are 

highly electricity intensive, but this is only a small sector in Kenya. Lowering the usage of the 

backup generator could lead to monetary savings and increase the MSMEs competitive 

advantage. This could be an advantage for the energy-intensive segments such as coffee and 

tea producers, milling factories, dairy processors, tailors, and hotels. So, it is chosen to focus 

on these energy-intensive segments as well as health clinics who could benefit from electricity 

access  
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Appendix B: Interview guide 
a. Current energy uses and costs 

- Activities / Uses  

- Energy sources (thermal, electrical) 

- Costs of the energy sources 

b. View on current energy access 

- Issues with current energy  

- Effect of these issues on enterprise 

c. View on renewable energy solutions 

- Reasons (not) to invest 

- Familiarity with technology 

- Policies and regulations 

- Costs (investment and monthly) 

- Urgency   
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Appendix C: Overview of interviewees 
 ENTERPRISES 

Interviewee Sector / type of company Size Location 
(urban/rural) 

Owner Cereal Miller (Human 

Consumption) 1 

Cereal milling (human 

consumption) 

Small Peri-urban 

Owner Cereal Miller (Human 

Consumption) 2 

Cereal milling (human 

consumption) 

Small Urban 

Assistant Manager Cereal Miller 

(Human Consumption) 3 

Cereal milling (human 

consumption) 

Small Peri-urban 

Owner Cereal Miller (Human 

Consumption) 4 

Cereal milling (human 

consumption) 

Micro Peri-urban 

Owner Cereal Miller (Human 

Consumption) 5 

Cereal milling (human 

consumption) 

Small Urban 

Owner Cereal Miller (Animal 

Feeds) 1 

Cereal milling (animal feeds) Micro Urban 

Assistant Manager Cereal Miller 

(Animal Feeds) 1 

Cereal milling (animal feeds) Medium Rural 

Owner Cereal Miller (Animal 

Feeds) 1 

Cereal milling (animal feeds) Micro Peri-urban 

Manager Coffee Dry Miller 1 Coffee Dry Miller Small Urban 

Manager Dairy Collection 

Center 1 

Dairy collection center Small Rural 

Manager Dairy Collection 

Center 2 

Dairy collection center Small Rural 

Manager Dairy Collection 

Center 3 

Dairy collection center Small Rural 

Manager Dairy Collection 

Center 4 

Dairy collection center Small Rural 

Manager Dairy Collection 

Center 5 

Dairy collection center Medium Rural 

Owner Dairy Processor 1 Dairy processor Medium Urban 

Manager Dairy Processor 2 Dairy processor Medium Peri-urban 
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Interviewee Sector / type of company Size Location 
(urban/rural) 

Owner Dairy Processor 3 Dairy processor Micro Rural 

Manager Health Center 1 Health center (private) Small Peri-urban 

Accountant Health Center 2 Health center (private) Medium Urban 

Owner Tea Factory 1 Tea factory Medium Rural 

Manager Tea Factory 2 Tea factory Medium Rural 

Manager Tea Factory 3 Tea factory Medium Rural 

Assistant Manager Tea Factory 

4 

Tea factory Medium Rural 

Owner Apparels Factory 1 Textile Medium Urban 

Owner Eco-Tourist Resort 1 Tourism Micro Rural 

Accountant Tourist Resort 2 Tourism Micro Urban 

Owner Tourist Resort 3 Tourism Micro Rural 

Assistant Manager Eco-Tourist 

Resort 4 

Tourism Small Rural 

Owner Tourist Resort 5 Tourism Micro Rural 

TECHNICAL SERVICE SUPPLIERS 

Interviewee Specialisation 

Technical Service Supplier 1 Biogas 

Technical Service Supplier 2 Specifically specialized in solar PV for industrial and 

commercial enterprises 

Technical Service Supplier 3 Solar PV 

Technical Service Supplier 4 Solar PV 

NON-GOVERNMENTAL ORGANISATIONS 

Interviewee Specialisation 

Employee NGO Dairy Related to the dairy sector 

Employee NGO Biogas Related to the empowering of the Kenyan biogas market 

Employee NGO MSMEs Related to MSMEs in general 

Employee NGO RE market Related to the empowerment of the Kenyan renewable 

energy market 

Employee NGO Health Related to the health sector 
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Appendix D: MSc. Theses in the Field of Technology 

for Global Development 

2018 

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 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 

2017 

17.08: Britte Bouchaut: Rural Sanitation Facilities and Quality of Life: A mixed methods 

analysis of the contribution of Safe Water Gardens to the Quality of Life in Bintan, Indonesia 

17.07: Benedicte van Houtert: Cultural differences hampering turning e-waste to gold in 

Africa: Intercultural cooperation for sustainable handling of e-waste in sub Saharan Africa 

17.06: Arturo Daniel Salinas Galvan: Drivers of Stove Stacking in the Cooking System: A case 

study on the Adoption of Advanced Clean Cookstoves in Northern Vietnam 

17.05:  Muhammad Husni Mubarok: Capacities and Accountabilities of Stakeholders in 

Indonesia’s Rural Electrification Program. A view from Responsible Innovation and Learning 

Approaches. 
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17.04: Laura Wong Sagel: Women interaction with biogas technologies in rural areas. A case 

study in Narino and Huila, Colombia 

17.03 Jiayi Zeng: When micro-grids meet the central grid: The emergence of grid 
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