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PREFACE 
The development of my thesis went beyond a compulsory requisite for my graduation and 
transformed into a life experience. It is definitely an exhausting and sometimes never-ending 
process. However, it has also helped me to take a step back and appreciate the reason why I left my 
country and decided to study Sustainable Energy Technologies in the first place. During my master, 
I had the chance to visit and interact with cultures I did not know and try to understand life through 
their own perspectives. 

During my visit to Ethiopia, every day was a new adventure, a new opportunity to meet interesting 
people (and have delicious food and coffee). My thesis became my excuse to interview a varied 
number of actors ranging from PhD experts to humble farmers in the countryside. I had to chance to 
discover Ethiopia through different lenses and become an informal detective trying to figure out what 
was actually happening with regard to domestic biogas.  

Many people asked me during my thesis, why is a Latin American is doing his thesis in Africa? 
Sometimes I found it hard to explain, even to myself. Nevertheless, what I found out is that 
technology is out there to solve many of the needs that affect the poorest inhabitants of our planet. 
However, the access and the means by which technological solutions are deployed often fail to 
serve their initial purpose. This became my main motivation to try to understand how a ‘simple’ 
technology like domestic biogas can be disseminated in a developing country like Ethiopia.  
Of course, the answer to this is not simple at all! The outcome of my thesis is only an approximation 
of what is actually happening. Nevertheless, I hope that the information that is presented would to 
contribute to steer the development of domestic biogas in Ethiopia. 

Finally, if you are a student and you are not sure if you want to go abroad for your thesis…  
I can only say: DO IT, it is one of the best experiences I have had in my life! 
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ABSTRACT 
Ethiopia is experiencing and energetic and environmental crisis due to the sustained reliance on 
woody biomass to satisfy their energy needs. The systematic depletion of forest coverage has 
incurred in the scarcity of fuel wood and has menaced soil fertility and aquifers protection.  
This situation becomes critical for the rural households since they rely almost entirely on firewood 
and base most of their income on their agricultural yield. 

In 2006, a feasibility study was conducted and in 2008 The National Domestic Biogas (NBPE) was 
launched with the aim to upscale the dissemination of domestic biogas at the household level in 
Ethiopia. To date, a first implementation phase culminated with the construction of 8,063 domestic 
biogas plants (less than 60% of what was initially intended) and currently a second phase is starting 
to be deployed with the target to construct 20,000 additional domestic biogas plants by 2017. Albeit 
the progress in the dissemination of domestic biogas technology in Ethiopia, no assessment of the 
performance has been conducted since the launch of the NBPE.  

Therefore, the main objective of the current thesis was to perform a thorough analysis to evaluate the 
current development of domestic biogas in Ethiopia in order to identify barriers and drivers that 
influence domestic biogas dissemination. Consequently, an Integrated Framework of Analysis (IFA) 
based on the complementary of Multi-Level Perspectives (MLP) and Strategic Niche Management 
(SNM) was elaborated to assess the technological transition. The MLP provided the core supporting 
structure to identify the main barriers and drivers that influence the technological transition at the 
different socio-technical levels (landscape, regime and niche). And SNM was employed to provide a 
thorough analysis of the niche level and its stage of formation. Complementary, the construction of 
the IFA was also fed with the insights from the analysis of the case studies of Nepal and Rwanda 
based on their own national biogas programmes. 

At the landscape level, the use of domestic biogas has been triggered by Ethiopia's energy crisis as 
well as the suitability of the technology with the physical geography. However, the dissemination has 
been affected by the political and economic instability as well as the lack of competitiveness of the 
Government. At the regime level, the inability of the traditional practices to solve the energy crisis 
has created a window of opportunity to provide alternative solutions that replace the use of firewood. 
Nevertheless, despite the intentions of the NBPE, many Ethiopian farmers are trapped in a lock-in, 
where due to their limited purchase power they cannot afford the niche technology; at least in the 
way it is being disseminated. At the niche level, the NBPE designated a diverse set of actors to 
contribute to the implementation of the niche technology; nevertheless, their alignment is poor. 
Moreover, the gradual upscaling has been accompanied by unsolved challenges that hinder the 
efficacy in the deployment of the technology. To be more specific, the feasibility study of the NBPE  
in 2006 identified factors that could poses a risk to domestic biogas dissemination  
(first order learning); however, it has not been possible to solve most of these issues since the initial 
identification (lack of first order learning). The two main challenges that remain unsolved are the 
inability of the biogas systems to satisfy a comprehensive share of the household energy needs as 
well as the incompetence to involve the private sector in the dissemination of biogas technology.  

The current research innovates in the fact that multiple regimes are analysed (energy and agriculture 
regime) and the landscape level is materialised with the incorporation Sachs’ Differential Diagnosis. 
Furthermore, it contributes to innovation studies by providing experience in the application of SNM 
and MLP in a developing country context.   
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 1 

1. INTRODUCTION 
“The Ethiopian rural development effort is challenged by deep-rooted poverty and food 

insecurity with deteriorating resource base exacerbated by downward spiralling relationship 

between agricultural production, energy use, and resource management including land, water, 

livestock, and forestry resources… Modern forms of energy are simply not available in rural 

areas while traditional sources are rapidly being depleted, thereby deepening the rural energy 

crisis.” 

(Boers & Esthete, 2008) 

 

The Federal Democratic Republic of Ethiopia is a landlocked country located in the Horn of Africa. 
The country has 91.73 million inhabitants with more than 80% of which living in the rural context  
(CSA, 2010). To date, less than a quarter of the Ethiopian population has access to electricity  
(World Bank, 2014). Hence, due to the lack of modern forms of energy, 75.4% of their primary 
energy comes from woody biomass and just 1.1% from electricity (IEA, 2014b). Furthermore, 
agriculture remains as one of the most important economical activities in Ethiopia  
(World Bank, 2014). Nevertheless, the extensive use of fuel wood for energy purposes has incurred 
in the accelerated depletion of forest coverage (Boers, Workneh, & Esthete, 2008) and menaced soil 
fertility because of the use of animal dung as a substitute for firewood when cooking (SNV, 2007). 

Biogas plants were introduced in Ethiopia more than 50 years ago for demonstration purposes 
(Teka, 2014). But due to the lack of follow-up procedures most of the biogas plants within this 
generation are not working anymore (Josefsson, 2009). In order to address the current energy crisis, 
the Ethiopian Government with help of international actors has pursued the goal to upscale the use 
of alternative energy sources to decrease the use of firewood in rural households (MoFED, 2010). 
Consequently, since 2006, efforts have been conducted to leverage domestic biogas technology 
dissemination in Ethiopia through the launch of the National Biogas Programme (NBPE)  
(Esthete, Sonder, & ter Heegde, 2006). The NBPE set ambitious goals for the dissemination of 
domestic biogas technology through a multi-stakeholder approach. The programme identified a 
technical potential to deploy between 1.1 and 3.5 million biogas plants and decided to start with the 
dissemination of 14,000 biodigesters between 2008 and 2014 (Boers et al., 2008). To date, the 
NBPE is starting a second phase of implementation despite the fact that the outcome of the previous 
phase was not able to deliver what was initially intended. 

For example, by the end of the first phase of the NBPE in December 31st, 2013, just 58% of the 
14,000 initially targeted biogas plants were actually built (Alemayehu, 2014). Currently, a second 
phase of implementation for the NBPE has been launched and it is expected to deploy 20,000 
additional biogas plants between early 2014 until the end of the year 2017. However, to date, no 
systematic analysis of the current state of development of domestic biogas in Ethiopia has been 
conducted. Furthermore, documentation about the actual performance of the NBPE has been scarce 
and closed to actors outside Ethiopia. And even though it has been decided to give continuity to the 
current dissemination practices, it becomes well timed to conduct an assessment of the current 
deployment and find insights to help steer the upscaling of domestic biogas in Ethiopia. 
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1.1 Main objective 
The main goal of this research is twofold. First it aims to perform a thorough analysis to evaluate the 
current development of domestic biogas in Ethiopia. And secondly, with the insights gained from the 
aforementioned analysis it is expected to identify barriers and drivers that are influencing domestic 
biogas dissemination. An Integrated Framework of Analysis will be constructed and employed to 
perform the current research. This will require the selection of appropriate methodologies and 
theories, tailored to offer a solid and comprehensive structure for the analysis, as it will be detailed in 
in the next sections. 

1.2 Research questions 
Main question: Based on the current state of development of domestic biogas in Ethiopia,  
what are the barriers and drivers for its dissemination? 

Complementary, additional sub-questions will contribute to answer the main question: 

1. Which framework of analysis could be employed in order to understand the evolution in the 
development of domestic biogas in Ethiopia as a technological transition? 

2. Who are the relevant stakeholders and what is their role within the dissemination of domestic 
biogas in Ethiopia? 

3. What is the current state of development of domestic biogas in Ethiopia since the launch of the 
National Biogas Programme (NBPE)? 

4. Which factors hinder or boost the deployment of domestic biogas plants in rural areas of 
Ethiopia?  

1.3 Research methodology 
The research methodology employed in the current research was constructed to answer the 
research sub-questions presented above in section 1.2. Furthermore, a reiterative process of data 
collection was performed in order to nurture the current research; this consisted on the exploration 
and compilation of relevant sources related to the subject, such as: scientific papers and journals, 
books, national reports, laws, etc. Complementary, due to the lack of up-to-date information it 
became necessary to conduct interviews with actors in The Netherlands and Ethiopia in order to find 
first hand information.  

For each research sub-question it will be explained the research methodology that was conducted to 
answer it: 

Sub-question 1: 

Which framework of analysis could be employed in order to understand the evolution in the 
development of domestic biogas in Ethiopia as a technological transition? 

 
Before being able to assess the development of domestic biogas in Ethiopia, it was necessary to 
elaborate an appropriate framework of analysis. First, it was necessary to define the research 
criterion. This meant identifying which elements where desirable to be present within the Integrated 
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Framework of Analysis (IFA). Then, several framework of analysis for innovation studies where 
studied and their suitability was determined based on their fulfilment of the research criterion.  

Furthermore, the implementation cases of domestic biogas in Nepal and Rwanda were overviewed 
in order to identify relevant insights that would help to improve the accuracy of the IFA. The reason to 
introduce the case study of Nepal and Rwanda is based on the fact that both countries provide 
extensive information to analyse the development of domestic biogas programmes in developing 
countries (Ghimire, 2013). In most of the cases (including Ethiopia), the development of such 
programmes was promoted by SNV Development Organisations and followed a similar 
implementation structure. Therefore, by analysing the case study of Nepal and Rwanda it was 
possible to draw insights on the deployment structure for domestic biogas and complement the 
Integrated Framework of Analysis with a pragmatic soundness and hence strength. 

For each of the analytical frameworks that were chosen, potential barriers and drivers for the 
deployment of domestic biogas in developing countries were identified. Then, after the presentation 
of the case studies of Nepal and Rwanda, the suitability of the identified barriers and drivers was 
probed and additional insights were drawn to complement the identification of relevant stakeholders 
(which is covered in sub-question 2). The Integrated Framework of Analysis was elaborated based 
on the inputs from the analytical frameworks and the case studies and a list of antagonist statements 
was constructed to describe the potential barriers and drivers that could influence the deployment of 
domestic biogas in a developing country. The information necessary to answer this research sub-
question is presented in greater detail in chapter 2. 

Sub-question 2: 

Who are the relevant stakeholders and what is their role  
within the dissemination of domestic biogas in Ethiopia? 

 
In parallel to the elaboration of the Integrated Framework of Analysis (IFA), it became necessary to 
map the different actors that were involved in the dissemination of domestic biogas in Ethiopia and 
their respective roles. It is important to note that earlier identifications of relevant biogas stakeholders 
were conducted in Ethiopia (Boers et al., 2008; Esthete et al., 2006). However, it was also found that 
those identifications did not reflect anymore the actual composition of the current arrangement of 
stakeholders. Therefore, based on these earlier stakeholder identifications it was revised which 
actors remained active within the Ethiopian biogas sector and if there were additional actors that 
were not contemplated before. Moreover, the stakeholders were categorized depending on their role 
and responsibilities with regard to domestic biogas in Ethiopia, namely:  

1. NGOs 
2. Private sector 
3. Financing 
4. Ethiopian National Biogas Programme 

(NBPE) 
5. Technical Assistance 

6. Networks 
7. Training and Research 
8. Biogas Users 
9. Other 

 

The identification of the relevant stakeholders was made possible by two means: 1.) consulting 
recent information sources, especially via Internet; and 2.) conducting interviews with the already 
identified stakeholders. As mentioned before, the lack of up-to-date information forced to incur on 
the development of the interviews. Appendix 1 shows a list of the relevant stakeholders that were 
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contacted from which 34 experts in Africa and Europe were contacted and 17 were actually 
interviewed. Complementary, the identification of relevant stakeholders in Ethiopia was supported by 
the insights drawn form the analysis of the cases of implementation of domestic biogas in Nepal and 
Rwanda. Since both, Nepal and Rwanda, present a similar structure of implementation than Ethiopia, 
it served to highlight which actors could be relevant for the implementation of domestic biogas in 
Ethiopia. 

The interviews served not just to identify actors and their roles; they also helped to find relevant 
information to answer the other research sub-questions. These interviews were based on customised 
questionnaires for each category of stakeholders including key elements to guide the conversation. 
Moreover, the interviews were held in person or via Skype in English, starting with the introduction 
and purpose of the research and followed by the use of the semi-structured questionnaires. It is 
important to note that the conversations were recorded with the consent of the interviewees and the 
questions were not strictly restrained to a script in order to explore organic dimensions unconsidered 
earlier. Later, the conversation were precisely transcribed and submitted to each interviewee. Each 
person had the chance to review the content of the conversation, modify it, or even choose not to be 
quoted. Finally, each transcription was added as an Appendix to the current document. The 
abovementioned methodology has been used in research projects in other similar African countries 
to study domestic biogas (Landi, Sovacool, & Eidsness, 2013; Tigabu, Berkhout, & van Beukering, 
2013a, 2013b). 

Specifically for this research sub-question, during each interview a draft of the stakeholder map that 
was been constructed was presented to the interviewees and then based on their feedback it was 
improved until no further changes were proposed. The final stakeholder map for domestic biogas in 
Ethiopia is presented in Figure 20. 

Sub-question 3: 

What is the current state of development of domestic biogas  
in Ethiopia since the launch of the National Biogas Programme (NBPE)? 

 
Once the Integrated Framework of Analysis (IFA) was constructed and the relevant stakeholders 
were identified it became possible to apply the IFA to assess the current development of domestic 
biogas in Ethiopia. It is important to note that the last most comprehensive assessment before the 
current research was done before the launch of the Ethiopian National Biogas Programme (NBPE) 
between 2006 and 2008 (Boers et al., 2008). However, since then, only fragmented pieces of 
information were available. Therefore, the conduction of interviews using the methodology described 
above for sub-question 2 helped to compare the products of the application of the IFA with the 
insights gained through the development of the interviews.  

The analysis of the development of domestic biogas in Ethiopia was divided in its socio-technical 
levels based on the Multi-level Perspectives (MLP) theory (refer to section 2.2). Hence, the 
landscape level and the regime where assessed as external socio-technical levels that influence the 
development in the niche. Meanwhile Strategic Niche Management (MLP) was applied to give a 
systematic overview of the niche level where domestic biogas technology is being deployed. The 
landscape, regime and niche provided specific insights that allowed reconstructing the current 
development of domestic biogas, which are presented as concluding remarks by the end of the 
analysis of each level (refer to sub-sections 3.1.7, 3.2.3 and 3.3.4).  
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It is also important to note that a more thorough analysis of the landscape and the regime is 
presented in Appendix 5. The reason to present it as an Appendix is because it contains a 
significant amount of data which could be overwhelming for just explaining the case of domestic 
biogas in Ethiopia. Sections 3.1 and 3.2 provide a more concise analysis of the landscape and the 
relevant regimes. However, if the reader is interested in a more comprehensive analysis, it is 
recommended to refer to Appendix 5. 

Sub-question 4: 

Which factors hinder or boost the deployment of domestic biogas plants in rural areas of Ethiopia? 

 
As explained for sub-question 1, the potential barriers and drivers for the dissemination of domestic 
biogas in developing countries were identified as part of the elaboration of the Integrated Framework 
of Analysis (IFA). Therefore, the application of the IFA to assess the case of implementation of 
Ethiopia to answer sub-question 3 served as the main input to determine which of the potential 
barriers and drivers that were previously identified actually affected the development of domestic 
biogas in Ethiopia. 

Complementary, during the interviews it was also asked to the stakeholders about their own 
perception on the main barriers and driver for the dissemination of domestic biogas in Ethiopia. Their 
opinions were compared with the outcomes of the IFA to determine whether the analytical framework 
that was chosen actually drew similar conclusions to the ones perceived by the relevant actors. This 
sub-question is presented in greater detail in section 3.4. 

1.4 What is domestic biogas? 
Before continuing, it becomes relevant to define what is understood as domestic biogas in order to 
explain to the reader how the technology works and which benefits can it offer when deployed in a 
developing country context. The aim of this sub-section is to offer a brief technical overview to 
equalize knowledge about domestic biogas technology. However if more detailed information is 
needed, it is recommended to refer to work of Tumwesige (2011) and Tumwesige, et al. (2014) about 
domestic biogas in Sub-Saharan Africa and biogas appliances, respectively. 

First of all, domestic biogas can be obtained from domestic biogas plants, which are also known as 
domestic biogas digesters (DBD) or biodigesters. They consist on a microbially-controlled 
environment to produce biogas. Often, the biogas mix is composed by 50 to 70% methane (CH4) 
and 40 to 30% carbon dioxide (CO2) – among other gases. It is combustible and has a calorific value 
between 5.8 and 6.7 KWh per cubic meter (enough to feed the basic daily energy needs of a 
household). Domestic biogas plants can provide energy for household applications like cooking or 
lighting and requires small-sized semi-batch reactors of 2 to 10 cubic meters to supply the 
aforementioned needs. (Bond & Templeton, 2011) 

Biodigesters are fed with biomass and water, usually on a 1:1 mix (Dekelver & Ruzigana, 2006). The 
biomass can come from organic domestic waste, animal manure or even human waste and the 
required water does not have to be clean, although it should not have chemicals that may inhibit the 
microbial activity. Hence, in cases where water is scarce it can be substituted by animal or human 
urine, grey water or the design of the biodigester can be modified in order to reduce the water to 
biomass ratio.  
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There are different biogas plants models that vary depending on the size of the reactor, the 
constructing materials, and building technique, among other factors. In Asia and Africa, the most 
common topology is the fixed-dome biodigester (Boers et al., 2008); Figure 1 depicts a basic 
schematic of such model.  The manure and water mix is fed through an inlet to feed the digester 
which consists in an airtight underground semi-batch reactor where anaerobic digestion occurs 
(meaning that the reaction occurs in the absence of oxygen). Inside the digester, a synergy of 
microorganisms coexists to produce methane (CH4). This process undergoes four main stages 
(Smith, 2011; Tauseef et al, 2013): 

1. Hydrolysis, where the complex organic molecules (from the biomass fed) are converted 
into simpler monomers 

2. Acidogenesis, where the monomers are converted into shorter chain ‘volatile fatty acids’ 
(VFAs) 

3. Acetogenesis, where the VFAs are converted by homoacetogenic microorganisms into 
acetic acid, carbon dioxide and hydrogen; and finally 

4. Methanogensis, where methanogen bacteria convert the acetic acid and the hydrogen 
and part of the carbon dioxide into methane (CH4). 

The resulting biogas rises to the upper section of the digester chamber (or dome) where it is stored 
and extracted through the gas outlet pipe. A valve that is connected to the outlet pipe can control 
the biogas flow and a pressure meter can also be connected, both of them are not depicted in 
Figure 1. It is important to note that the ambient temperature should be above 18 to 20 ºC for ideal 
operation of the biogas digester and low temperatures actually hinder bacterial activity inside the 
digester (Kellner, 2002; Landi et al., 2013). 

Furthermore, the outlet of the biogas plant pushes out the resulting bio-slurry through a difference in 
hydrostatic pressure between the inlet and the outlet. The bio-slurry can be collected in pits or 
channelled by a funnel to fertilize surrounding crops or used for compost (Gurung & Oh, 2013). The 
biogas digester depicted in Figure 1 can have a latrine connection to add human waste to the 
fermentation process, hence facilitating a basic sanitation alternative for users. However, pathogens 
in human excretes can remain latent in the bio-slurry if no additional considerations are taken into 
account. A technical solution can be to extend the residence time inside the digester or  
post-treatment of the slurry through dehydration and composting (Josefsson, 2009). 

After the digestion, around 25 to 30% of the total dry matter that is fed to the biodigester is converted 
into biogas, while the remaining 70 to 75% comes out through the outlet as bio-slurry  
(Warnars & Oppenoorth, 2014). The biogas combustion can achieve up to 55% of conversion 
efficiency to heat, meanwhile dung cakes (sun-dried cow manure) can only achieve 8% efficiency 
(Tauseef et al., 2013). 
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Figure 1. Schematic of a sample fixed-dome biogas plant 

Based on: (Boers et al., 2008; Tauseef et al., 2013) 

Furthermore, the daily manure production from four cattle heads can replace the consumption of five 
kilograms of firewood, 1.5 kilograms of charcoal or 0.6 litres of kerosene per day (Boers et al., 2008; 
Warnars & Oppenoorth, 2014). The biogas that is produced is mainly used for cooking; however it 
can also be used in biogas lamps. Biogas can also be used to power internal combustion engines, 
refrigerators or radiant heaters; yet their application is even less developed as lighting or cooking. 
(Tumwesige, 2011) 

The fixed-dome digester consists on a stationary underground structure made out of cement, bricks 
or stones, sand and aggregates (for the digester chamber, inlet pit and outlet). The biogas piping 
system can be constructed with PVC pipes, flexible hosepipes or metal pipes. Variations of the  
fixed-dome digester do exist. For example, the solid-state digester is used in areas where water is 
scarce since it employs a ratio of 1:4 for the water-biomass mix instead of 1:1. However, it incurs in a 
20 to 30% higher investment cost than the traditional fixed-dome topology (SNV, 2013b).  

The most developed domestic biogas technology in Africa and Asia for the moment is the  
fixed-dome digester (Boers et al., 2008). However, there are other biogas plant models such as the  
floating-drum digester, which differs from the fixed-dome in the fact that the gas chamber can move 
vertically depending on the amount of gas that is produced. Furthermore, the bag digester employs 
a tubular polyethylene container for the digester chamber. Moreover, the Tanzanian Centre for 
Agricultural Mechanisation and Rural Technology in collaboration with GIZ developed the 
CAMARTEC model. This model has a semi aspheric shaped digester with a flat bottom and an 
additional expansion chamber (also semi spherical) for the outlet. The CAMARTEC model can treat 
household waste in addition to livestock manure (Tauseef et al, 2013). 

In addition, in Tanzania and Kenya, a pre-fabricated biodigester model has been developed and 
commercialised by SIMGAS, a small company run by Dutch entrepreneurs. There are two main 
models: a residential version that uses domestic organic waste (e.g. vegetables, grass, fruit peels, 
etc.) and a farm version that is modular and consists on a modified tubular digester. (M. Castro, 
2013) 

Domestic biogas can offer diverse co-benefits for its users and the environment, for example: 

• Contribute to climate change mitigation: net carbon emissions from land-use change account 
(mostly from deforestation) account for around 10% of the global anthropogenic greenhouse 
emissions (Mountain, 2014), as mentioned above, biogas can avoid or reduce the use of 
firewood for these applications. In addition, the combustion of the methane contained in biogas 

bio-slurry pit

biogas

inlet

digester

dome
outlet

bio-slurry

manure + water
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produces water and carbon dioxide. The latter, has a global warming potential twenty-five times 
smaller than methane (Solomon et al., 2007); therefore, reducing the associated greenhouse 
gas emissions. 

• Time saving, especially for women and children, who are predominately in charge of firewood 
collection in developing countries. This task is time-consuming and exhaustive, and can as a 
result often replace activities that boost socio-economic status and dignity of such individuals, 
such as education. (Mulugetta, 2007) 

• Improved sanitation: if toilets are connected to the biogas plant, they can avoid the leakage of 
human wastes into the surrounding environment or even the pollution of ground water sources.  

• Smokeless cooking: indoor air pollution due to the inefficient combustion of firewood (when 
cooking) can cause severe respiratory problems. Biogas stoves avoid this issue, therefore 
improving the quality of life of its users (Surendra, Takara, Hashimoto, & Khanal, 2014). 

One of the most significant co-benefits from domestic biogas is its by-product. The bio-slurry can be 
used as a direct organic fertiliser or added to other composting materials. According to Warnars 
(2012) through Warnars and Oppenoorth (2014), bio-slurry can increase a household’s farm crop 
productivity by an average of 25 percent. The application of the bio-slurry avoids the purchase of 
synthetic fertilisers, saving money to the farmer while avoiding and representing a more sustainable 
alternative for the agricultural activities. 

 

1.5 Relevance 

1.5.1 Practical relevance 
Rural areas in Ethiopia face an energy crisis due to the overexploitation of traditional energy sources 
such as firewood, undermining the quality of life of the population and seriously threatening the 
ecosystem that they inhabit. This has forced the Ethiopian inhabitants to find alternative energy 
sources in order to solve this situation. Domestic biogas plants have the potential to contribute to this 
solution in Ethiopia. Albeit the impact of each small biodigester is trifling, it has the potential to sum a 
larger impact if a programmatic approach is employed. Hence, domestic biogas plants can raise the 
use of cleaner energy sources in Ethiopia and in parallel offer valuable co-benefits to their users. For 
example: increased agricultural productivity from the use of bio-slurry as fertilizer, reduced workload 
and time savings through the avoidance of firewood collection, reduced indoor air pollution, etc.   

Inspired by the initiative Biogas for a Better Life created in 2007, The Ethiopian Government with the 
help of SNV Development Organization launched the National Biogas Programme (NBPE) in 2008 
with the aim to up-scale domestic biogas technology in the country. The NBPE started with a first 
implementation phase that concluded by the end of the year 2013 (Boers et al., 2008). Currently, a 
second phase of implementation has begun since the beginning of 2014 and will extend until the 
end of year 2017 (Alemayehu, 2014). Despite the fact that comprehensive information resources 
were developed prior to the launch of the NBPE (Boers et al., 2008; Esthete et al., 2006). Currently, 
no research or official statements have been published to analyse the current state of development 
of domestic biogas or the obstacles to deploy it.  

In addition, it is important to note that similar biogas programmes have been promoted by SNV 
Development Organization in Asia, Africa and recently in Latin America (SNV, 2013a).  
Ghimire (2013) offers a general overview on the implementation of these national biogas 
programmes in Asia and Africa and reveals the role SNV Development Organisation has played to 
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deploy them. Nevertheless, the aforementioned research is too broad to draw specific conclusions 
about domestic biogas in Ethiopia.  

The current research aims to offer valuable and updated insights on the development of domestic 
biogas to the relevant stakeholders involved in Ethiopia. Furthermore, the elaboration and validation 
of the Integrated Framework of Analysis that is used to conduct the research could also contribute to 
similar research in other countries where biogas programmes have been implemented. 

Moreover, in the recent years, Ecofys Consultancy and CDKN have collaborated with the Ethiopian 
Ministry of Environment Protection and Forestry. This joint cooperation has resulted in the 
development of several workshops with stakeholders in order to up-scale biogas applications 
through climate funding and eventually formulate a Nationally Appropriate Mitigation Action (NAMA) 
for the biogas sector (CDKN, 2013). 

Consequently, it is evident that a comprehensive analysis of the domestic biogas in Ethiopia after the 
culmination of the first stage of development of the National Biogas Programme is missing. The 
current thesis could contribute to perform such an examination and offer an Integrated Framework of 
Analysis for the biogas sub-sector in developing countries, implemented and tested for Ethiopia, but 
hopefully applicable to other latitudes. 

1.5.2 Scientific relevance 
The proposed research identifies new insights on the dynamics and elements that hinder and boost 
the deployment of domestic biogas plants as an innovative system in Ethiopia and map the 
stakeholders involved in this process through the application of an Integrated Framework of 
Analysis. These discoveries have the potential to complement previous research efforts and serve as 
an input for decision-making stakeholders within the relevant regime as well as the scientific 
community through the use of technological transitions theory. The scientific contribution of the 
current research can be divided into two main components, as it will be explained below: 

1.5.2.1 Domestic biogas in Ethiopia 

Different research efforts have been conducted in Ethiopia with regard to domestic biogas.  
For example, Gwavuya et al. (2012) performed a cost-benefit analysis of domestic biogas focused 
on rural households in Ethiopia. Their research concluded that it is the female household members 
between the ages of 18 and 59 that are in charge of firewood collection and agricultural labours.  
However, according to their research, introduction costs to deploy household digesters are 
overshadowed by low agricultural productivity and require high subsidies in order to make domestic 
biogas plants competitive in comparison to unsustainable practices of extensive firewood collection 
or use of cow dung for cooking. Similarly, Amigun and von Blottnitz (2010) looked into capacity and 
location costing of biogas plants in Africa. In 2012, Guta (2012) developed a theoretical framework 
to map and optimize biomass resources with the aim to produce biofuels (e.g. biogas, bioethanol 
and biodiesel). The motivation behind this effort resided on the fact that no systematic studies had 
been performed to developed “strategies for efficient use of biomass resources in Ethiopia”. 

Moreover, Dr. J.U. Smith from the University of Aberdeen led a multi-disciplinary research between 
2010 and 2013 to evaluate the benefits and risks related to domestic biogas implementation for 
poverty reduction in Sub-Saharan Africa (UKAID, 2014). The final report of this research was 
published in 2013, where technical potential for feedstock availability as well as water resource and 
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biogas yield was identified (J. U. Smith, 2013). Furthermore, previous publications under this same 
research initiative were conducted by Ethiopian experts to characterise the state of development of 
the NBPE during its first years of implementation (J. U. Smith, 2011). 

Complementary, previous thesis projects have been developed related to domestic biogas before. 
Woldearegay (2010) assessed the challenges that Microfinance Institutions (MIF’s) in Ethiopia faced 
to steer the development of the National Biogas Programme in Ethiopia. In addition,  
Josefsson (2009) looked into biogas users’ perspectives of the integration of sanitation to domestic 
biogas plants in Ethiopia since 50% of the units under NBP include a toilet connection to feed the 
biodigesters with human excretes. Josefsson (2009) also presents barriers and drivers for such type 
of integration.  

From the abovementioned research projects, it can be seen that although they have looked into 
different aspects of domestic biogas implementation in Ethiopia, none of them address the entire 
scope that is presented in the current thesis. Therefore, the scientific contribution of the current 
thesis project would be to provide an up-to-date assessment of the domestic biogas sector in 
Ethiopia in order to ease the development of further research related to this field. 

1.5.2.2 Innovation studies 

The current research is also relevant in the sense that the theoretical frameworks  
(e.g. MLP and SNM) that are employed have been widely applied to assess technological transitions 
in developed countries (Geels, 2005a; Rotmans, Kemp, & van Asselt, 2001; Verhees, et al., 2013), 
however their application in developing countries is still limited (van Eijck & Romijn, 2008) and 
therefore insights on their suitability could be valuable for the scientific community.  

The latter can be confirmed in Appendix 2 and Appendix 3, where a compendium of research 
projects for MLP and SNM, respectively, is presented. From Appendix 2, three out of the 17 papers 
that are presented are employ MLP in developing countries. Meanwhile, from Appendix 3, five out 
the 20 scientific papers that are presented make use of SNM to analyse a case in a developing 
country. There, it can be derived from both Appendixes that the majority of these research projects 
take place in a developed country context. 

1.6 Document outline 
The structure of the document in the following sections will begin from theoretical research of the 
relevant literature and theory in order to propose the Integrated Framework of Analysis to be used in 
the current research (section 2). Later, section 3 employs the Multi-level Perspectives (MLP) to 
characterise the landscape, the relevant regimes and the niche level for domestic biogas in Ethiopia. 
It is important to note that the characterisation of the socio-technical niche is described by applying 
the Strategic Niche Management framework and a more thorough description of the landscape and 
the regime is presented in Appendix 4. 

Once the socio-technical levels have been described, section 3.4 analyses the main barriers and 
drivers of domestic biogas dissemination in Ethiopia. Finally in section 4, conclusions, reflections 
and general recommendations are presented. In addition, it is important to mention that given the 
substantial amount of information and considering the lack of information regarding domestic biogas 
in Ethiopia, it was decided to add noteworthy information in the Appendix section. Interested readers 
are reminded not to forget reading this last section. 
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2 LITERATURE RESEARCH AND THEORY 
In the current section, an overview of theories and frameworks for the analysis of technological 
transitions in emerging countries will be presented and tailored to the case of domestic biogas in 
Ethiopia through an Integrated Framework of Analysis (IFA). Each of the components of the IFA will 
be presented in the following sub-sections, as well as their applicability and limitations. 
Complementary, an overview of the implementation of national biogas programmes in Rwanda and 
Nepal is presented with the aim to find insights and parallelisms that could be applied to feed the 
elaboration of the IFA. 

The introduction and dissemination of sustainable technologies, such as domestic biogas in 
Ethiopia, have to face an often-adverse environment in order to penetrate and expand through 
existing markets. Rotmans et al. (2001) have defined technological transitions, as gradual processes 
of change where the structural character of society transforms, involving a variety of conceivable 
development paths characterised by different directions, speed and scale. Technological transitions 
theory is rooted in biology and population dynamics and it is evident that it holds a significant 
resemblance with the Darwinian theory of evolution (Rotmans et al., 2001).  

By looking into some key Darwinian concepts like variation, selection and retention, a parallelism 
with technological transitions becomes clear. Variation, for example, can be treated, as the 
equivalent to biological mutations where technology is created on the basis of trial and error. 
Furthermore, selection is determined when users repeatedly choose to use a certain technology, 
which is similar to ‘survival of the fittest’ in biological terms (Geels, 2002). Meanwhile, retention 
consists on the mechanism by which “variations selected on a selection environment” are 
successfully kept. (Raven, 2005) 

In order to address this fierce competition, Strategic Niche Management (SNM) states that radical 
innovations need to be provided with a protected temporal environment from harsh selection  
(van der Laak, Raven, & Verbong, 2007). The aforementioned is known as a socio-technical niche, 
where new technologies can be incubated while co-evolving with user preferences and existing 
markets (Geels, 2002). Furthermore, given the fact that dynamics within the niche are not solely 
determined by internal factors, it becomes necessary to take into consideration the multi-dimensional 
dynamics of socio-technical change. The Multi-Level Perspective (MLP) focuses on  
technology-in-context and introduces two additional coexisting layers which are external to the niche 
level: 1.) the socio-technical regime, composed by the set of rules embedded within the prevailing 
technology and social network; and 2.) the socio-technical landscape which refers to aspects of the 
wider exogenous environment affecting development. (Geels, 2005b; Vanheule, 2012) 

Therefore, the Integrated Framework of Analysis that will be constructed in the current chapter will 
make use of the different theoretical backgrounds and case studies that are mentioned above. In 
section 2.1, the research criterion to elaborate the IFA is presented. Then, the Multi-Level 
Perspective (MLP) framework is presented as the core supporting structure to study socio-technical 
transitions in section 2.2. Moreover, section 2.3 focuses on the dynamics inside the socio-technical 
niche through the application of Strategic Niche Management (SNM). Complementary, the 
implementation cases of domestic biogas in Nepal and Rwanda are presented in section 2.4. It is 
important to note that for each one of the aforementioned sections (2.2, 2.3 and 2.4) an intermediate 
conclusion will be provided which will be used as an input for the definition of the Integrated 
Framework of Analysis in section 2.5.  
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2.1 Research criterion 
Before defining the theoretical background that would give support to the Integrated Framework of 
Analysis (IFA) it became necessary to ask which elements would be desirable to be considered in 
order make sure that the main goal of the current research could be answered. Therefore, the 
following questions were asked as part of the research criterion: 

 

Table 1. Research criterion for the construction of the Integrated Framework of Analysis 

RESEARCH CRITERION 
Has it  been applied in developing countr ies? 

The Integrated Framework of Analysis has to be applicable in a developing country context, since 
the current thesis focuses on the development of domestic biogas in Ethiopia.  

Can it  be applied to assess early stages of technological transit ions? 
The dissemination of domestic biogas in Ethiopia is still young (Teka, 2014) and therefore t becomes 
relevant to employ an Integrated Framework of Analysis that is suitable for that certain stage of the 
technological transition. 

Can it  offer insights to identify relevant stakeholders? 

It is necessary for the Integrated Framework of Analysis to provide insights on the composition of the 
network of actors that are related to domestic biogas deployment as well as the interactions among 
them. 

Can it  offer insights to internal factors that  
inf luence the development of domestic biogas? 

It is necessary for the Integrated Framework of Analysis to be able to identify and discern the internal 
factors that hinder or boost the dissemination of domestic biogas in Ethiopia at the socio-technical 
level where the radical innovation is emerging 

Can it  offer insights to external factors that  
inf luence the development of domestic biogas? 

It is also necessary for the Integrated Framework of Analysis to be able to embed the technological 
transition into its context in order to identify which external factors hinder or boost the dissemination 
of domestic biogas in Ethiopia 

 

 

It is important to note that each one of the following theoretical frameworks and study cases will not 
be able to fulfil entirely with the research criterion presented above. However, as it will be presented 
in section 2.5, the complementary among each one of these components will be the basis to 
construct the Integrated Framework of Analysis that will be used to assess the development of 
domestic biogas in Ethiopia. 
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2.2 Multi-Level Perspective (MLP) 
The deployment of a technical innovation – such as domestic biogas – takes places at different 
levels that interact and influence each other. Hence, the technology that is introduced has to emerge 
through a harsh environment, characterized by deeply rooted trends and practices.  
The Multi-Level Perspective (MLP) analyses technological transitions as non-linear processes that 
result from the interaction between three analytical levels: landscape, regime and niche.  Each level 
is integrated by a heterogeneous set of elements and is characterised by a decreasing degree of 
stability and alignment (Geels, 2011). 

For Raven, the most valuable insight from MLP – when analysing technological transitions – is that 
the direction and outcome of change don’t occur at a specific level, but instead occur through the 
interactions among the different levels (Raven, 2005). The MLP was introduced in 2001  
(Rotmans et al., 2001) and since then, it has been applied and validated in a significant amount of 
cases (e.g. transportation, electricity systems, biomass, shipping, eco-housing, animal welfare, etc.). 
Although several criticisms have arisen over time, MLP promoters have aimed to improve its 
suitability to assess technological transitions. Therefore, through out this section, both sides of the 
story will be presented. 

Appendix 2, exemplifies a heterogeneous list of scientific research papers that apply MLP in their 
analysis. It is important to note that the list was elaborated based on a review done by Geels (2011) 
and expanded based on the literature consulted for the current research. However, the amount of 
research initiatives that employ MLP could consequently be larger. Moreover, by the end of the 
current section, in sub-section 2.2.5, it will be demonstrated why MLP was chosen to be part of the 
Integrated Framework of analysis based on the research criterion presented in section 2.1. 

2.2.1 Socio-technical landscape 
The landscape consists on a set of deep and heterogeneous structural trends that are not directly 
part of the regime or the niches, but do influence them (Geels, 2002; Vanheule, 2012). This level 
contains factors which are exogenous to the regime or the niches, such as: material infrastructure,  
oil prices, economic growth, demography, political culture and coalitions, wars, world views and 
paradigms, cultural and social values, the natural environment, etc. (Geels, 2002;  
Rotmans et al., 2001). 

From the perspective of the socio-technical niche, the landscape is unalterable. However, it can 
change through long-term and aggregated trends due to its high level of stability and alignment 
(Raven, 2005). It is important to mention that in special situations, the landscape can experience 
more dynamic changes because of political revolutions, wars, environmental disasters, sudden 
fluctuation in oil prices, etc. (Caniëls & Romijn, 2008). 

The landscape has been criticised for being a residual analytical level. In response, Geels proposes 
to deviate from initial concepts and see the landscape as a more dynamic level (Geels, 2011) and 
refers to Van Driel and Schot (2005) description about macro-level factors. The latter consists on 
categorisation of the landscape dynamics into three different types (Van Driel & Schot, 2005): 

• rapid external shocks (e.g. wars, or sudden fluctuation in oil prices) 
• long-term transformations (e.g. demographical changes) 
• factors that do not change, or that change slowly (e.g. physical climate) 
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2.2.2 Socio-technical regime 
Raven (2005) defines the socio-technical regime as follows: 

“A socio-technical regime should be understood as a dynamic concept: rules (regulative, normative, 
cognitive), embedded in human actors and technical systems and artefacts, provide structure and stability 
to technological development, but do not determine it.” 

Regimes are intermediaries between the niche and the landscape level (Rip & Kemp, 1997). 
Furthermore, it is important to mention that technological change can be induced by interaction 
between multiple regimes (Geels, 2011). Thus, analysing a single regime could obviate dynamics 
that might arise from the influence of other regimes. According to Geels (2005a, 2005b), the stability 
and alignment of the regime is oftenly strong, but not as rigid as in the landscape level.  
Moreover, this dynamic stability of the regime is characterised by the occurrence of incremental 
innovations, therefore improving and consolidating the existing prevailing practices. Within the  
socio-technical regime, (unsustainable) incumbent systems may exist and tend to endure due to 
lock-in mechanisms that secure their permanence. As it will be presented in further sections,  
radical innovations have to confront this lock-in in order to emerge. Opposite to incremental 
innovations, radical innovations create a disruption from the dominating technological system.  
(Van Driel & Schot, 2005) 

2.2.2.1 The role of stability within the regime 

Early MLP literature presumed that stability was intrinsic to the socio-technical regime and therefore 
radical innovations required to create a disruption within the dominant regime or make use of 
‘windows of opportunity’ to emerge. For example, Kemp Schot and Hoogma (1998) claim that 
unsolved problems experienced by the dominant regime may lead to the creation of spaces for the 
development of radical innovations. 

On the other hand, Caniëls and Romijn (2008) state that regime instability is not a determining factor 
for niche development. Moreover, Verbong et al. (2010), when referring to the case of biomass 
gasification in India, claim that a certain level of stability within the regime is needed to promote 
niche technologies to emerge and a high level of instability could actually hinder niche development 
(Verbong, Christiaens, Raven, & Balkema, 2010). 

2.2.3 Socio-technical niche 
The niche level is the locus for radical innovation and it is crucial for technological transitions since it 
provides seeds for change (Geels, 2002). The socio-technical niche consist on a temporarily 
protected ‘incubation space in which new (sustainable) technologies can develop until they become 
viable, this process is done by gradual experimentation and cumulative learning processes by its 
networks of actors (van Eijck & Romijn, 2008). Furthermore, because of its low structuration, which 
translates into low stability and high uncertainty, the regime and landscape can easily influence the 
niche level (Geels & Schot, 2007).  
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2.2.3.1 Niche formation 

At the socio-technical niche, a certain technology can experience a set of phases before it actually 
breaks into the regime level and transforms it. The first phase is characterised by the gradual 
materialization of radical innovations and a scarce structuration (learning process might aim to 
reduce uncertainty to secure the future of the niche). Moreover, the technology tends to occur as 
isolated experiments and actors tend to improvise with the aim to improve the technology and match 
it with user preferences. At this stage the technology does not posses a threat to the socio-technical 
regime and actually has to be protected from its selection pressures. (van Eijck & Romijn, 2008) 

According to Caniëls and Romijn (2008) the abovementioned experiments can create  
‘proto-markets’ and thus connect with market parties, despite the technology remaining in incubation 
phase. After the completion of the first stage the socio-technical niche is created (van Eijck & 
Romijn, 2008). 

During the second phase, isolated experiments tend to converge and the technology is deployed 
through small ‘niche markets’, thus providing resources for technical development. The radical 
innovation starts to emerge, however it still does not posses a major threat to the dominant regime 
and still has to be protected from it. The applications tend to occur in specialised markets (e.g. filling 
the gaps where the prevailing regime is not present). The second phase is also called  
co-construction of technologies and markets. (Caniëls & Romijn, 2008) 

If the incubation is successful, the third phase occurs and the niche emerges as an actual market 
niche; this stage is followed by stabilization and new forms of structuring (Geels & Kemp, 2007).  
At this point, the technologies can start a wider commercialization and diffusion processes. 
Furthermore, an increasing competition with the dominant regime may occur which can culminate in 
a transformation of the regime itself (van Eijck & Romijn, 2008). The aforementioned phases of niche 
formation are represented in Figure 2 below: 

 

Figure 2. Phases of niche formation 

Based on: (Caniëls & Romijn, 2008) 

2.2.4 Multi-level interactions 
Now that each one of the analytical levels has been described, it becomes evident that the 
contribution of MLP comes into play by analysing the interactions between the levels in different 
phases (Geels & Kemp, 2007). Geels (2011) highlights that there is no singular cause or drive for 
technological transitions and instead, it is due to the intervention of the set of processes at the 
different levels which interconnect and reinforce each other. 

Even though the landscape is exogenous to the regime and niche levels, the dynamics that may 
occur (within the landscape) tend to exert pressure on the regimes, and hence provoke changes 
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(Raven, 2005). On the contrary, according to Geels (2002) regime and niche actors’ influence on the 
landscape may only occur over long periods of time. However, the aforementioned contradicts the 
Van Driel and Schot characterisation of landscape dynamics (refer to section 2.2.1) where rapid 
external shocks may as well modify the landscape (e.g. civil wars, natural disasters) (Van Driel & 
Schot, 2005). 

Even though, socio-technical regimes are oftenly characterised by lock-in, emerging niche 
technologies may gradually infiltrate or influence its structure and ultimately substitute them. On the 
other hand, socio-technical niches have to overcome the friction exerted by incumbent firms and 
practices within the regime in order to develop.  

 

 

Figure 3. Dynamic multi-level perspective on technological transition (Geels, 2002) 

Figure 3 shows a graphical representation of technological transitions through the different analytical 
levels as well as the interactions between them. It can be seen how the cumulative set of radical 
innovations at the niche level may converge into a technological path that can break into the regime. 
Meanwhile, failed innovations that may not emerge, may not be able to escape from the niche level. 
Moreover, the different socio-technical regimes perpetuate through incremental innovations but can 
also be disrupted by the successful radical innovations that come from the regime and even 
transcend and transform on the long run the landscape level.  

Early developments of MLP visualised the analytical levels (landscape, regime and niche) as a 
nested hierarchy (Geels, 2002), where the niche was embedded into the regime and both were part 
of the landscape. Nevertheless, in more recent publications Geels (2011) proposes to deviate from 
this hierarchical approach and visualize the analytical levels as co-existing. His argument is based 
on the fact that niches tend to emerge outside the regime and not within it. Similarly, the landscape 
develops on an external context to the regime and the niche. Hence, the aforementioned does not 
necessarily happen on a hierarchical structure (Geels, 2011). 
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2.2.5 Concluding remarks from MLP 
Multi-Level Perspectives (MLP) fits with the research criterion proposed in section 2.1 since it can 
provide insights on the socio-technical levels that are external to the niche where the radical 
innovation is developed. Moreover, there is proof that MLP has been successfully used in previous 
research projects to analyse technological transitions in developing countries (van Eijck & Romijn, 
2008; Vanheule, 2012; Verbong et al., 2010). However, MLP is not specifically designed to assess 
the internal dynamics of the niche level. Therefore, accurate analysis of neither the early stages of 
the technological transition nor identification of relevant stakeholders will be able to be pursued 
through the sole application of MLP. Consequently, it becomes necessary to integrate MLP with an 
additional framework of analysis in order to comply with the complete research criterion that is 
proposed. 

On the other hand, potential barriers and drivers from the Multi-level Perspectives could be extracted 
that may influence the development of the domestic biogas in a developing country. It is important to 
note that this identification is focused on the external socio-technical levels (regime and landscape) 
and based on the theoretical characterisation of MLP that has been provided. The internal barriers 
and drivers at the niche level will be presented in the end of the section 2.3. Furthermore, the 
elaboration of the potential barriers and drivers has been elaborated based on antagonist 
statements, which means that depending on the case of implementation of domestic biogas one of 
these statements could either be a barrier, a driver or both. 

At the landscape level, four potential barriers and drivers have been identified.  

1.  Polit ical and economic stabil i ty 
The political and economic stability are usually shaped over long periods of time. However they 
can be distorted by rapid external shocks, such as wars, fluctuations in the price of oil or relevant 
commodities (Van Driel & Schot, 2005). Therefore, the level of political and economic stability can 
become a barrier or a driver for the development of technological transitions since it influences 
the environment where they are deployed. 
 

2.  Competit iveness 
Complementary to the previous statement, the competitiveness is reflected as the ability of the 
institutions, policies and factors to foster productivity (World Economic Forum, 2014). Thus, the 
success in the emergence of a technological transition may be influenced by the ability to 
effectively develop it and steer it based on the competitiveness of its promoters. 
 

3.  Physical geography and human ecology 
There are physical factors that do no change or change steadily over time  
(Van Driel & Schot, 2005). For example, the physical climate or the topography of a location may 
almost be considered as steady. Of course there could be sudden changes as natural disasters 
or telluric activity that may suddenly change them, however their inertia is so strong that the 
human activities that are developed within that specific region are obliged to adapt to them in 
order to survive. Therefore, if domestic biogas technology is deployed in a certain country, it must 
be able to comply with the physical characteristics of the location. 
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4.  Availabil i ty of natural resources 
The availability of natural resources in a specific location shapes the behaviour of its inhabitants. 
For example, the depletion of forest coverage may incur in the scarcity of fuel wood, which forces 
the surrounding communities, the look for alternative sources of biomass. The aforementioned 
turns into a driver for the development of domestic biogas as a replacement for fuel wood  
(Pütz, 2014). However, on the contrary, if that certain location has excess in the availability of 
firewood then it becomes a perverse incentive for potential users not to switch to domestic biogas 
irrespective of the co-benefits it could provide for their health or the environment. 
Moreover, this component is also related to the availability of biomass and water to feed the 
biogas plants. If such components were not present it would be a limiting factor for the 
development of domestic biogas. 

Furthermore, at the regime level three potential barriers and drivers have been identified: 

1.  Completeness of the regime 
The inability of the relevant regimes to satisfy the needs of the incumbent actors may shape their 
motivation to look for alternative means to solve their challenges (Kemp, Schot, & Hoogma, 1998). 
On the contrary, if those incumbent actors are satisfied with the solutions that the regime provides 
them, their receptivity to radical innovations will be less likely. 
 

2.  Openness of the regime 
In addition to the previous statement, irrespective of the completeness of the regime, a  
lock-in of the traditional practices may occur (Vanheule, 2012). This behaviour may be reinforced 
by the incremental improvements of the incumbent practices to secure their permanence  
(Van Driel & Schot, 2005). On the contrary, perhaps due to the instability of the regime, windows 
of opportunity may appear to leverage the emergence of technological transitions  
(Kemp et al., 1998). 
 

3.  Suitabil i ty of the sectorial pol icy 
Complementary, the development of a niche technology may also be influenced by the accuracy 
and suitability of the sectorial policy to enable its dissemination (Roelse, 2012). Although it could 
not be a determining factor, the successful implementation of appropriate policies can definitely 
help to potentiate the dissemination of the niche technology. 
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2.3 Strategic Niche Management 
Strategic Niche Management (SNM) is based on the premise of creating temporary protected 
environments or niches to foster the development of radical innovations (Tack, 2010).  
SNM originated in the early nineties (Romijn, Raven, & de Visser, 2010) and emerged from the 
application of evolutionary theories on technological transitions and Constructive Technology 
Assessment (CTA) (van der Laak et al., 2007). The concepts technological variation and selection, 
as well as the notion of socio-technical niches and regimes were introduced by the evolutionary 
theories. Meanwhile, CTA provided insight into the management of evolutionary processes of 
technological transition (Raven, 2005). 

According to Kemp, Schot and Hoogma (1998), SNM can be defined as:   

“The creation, development and controlled phase-out of protected spaces for the development and use of 
promising technologies by means of experimentation, with the aim of (1) learning about the desirability of 
the new technology and (2) enhancing the further development and the rate of application of the new 
technology.”  

(Kemp et al., 1998) 

Appendix 3, exemplifies a heterogeneous list of scientific research papers that apply SNM in their 
analysis. It is important to note that the list was elaborated based on a review done by  
Van der Laak et al. (2007) and expanded based on the literature consulted for the present research. 
However, the amount of research initiatives that employ SNM could clearly be larger. Nonetheless, 
before SNM is thoroughly explained, it is important to justify the decision to employ this tool instead 
of others: 

2.3.1 Why SNM and not FIS or ANIS? 
The author finds it relevant to justify the decision for choosing Strategic Niche Management (SNM) 
and not Functions of Innovation Systems (FIS) or other similar frameworks of analysis that could be 
applied at the niche level based on the research criterion. 

Nill and Kemp (2009) state that SNM is mostly focused on the early development stages of niche 
formation (refer to section 2.2.3.1). Furthermore, they define two desirable conditions that a 
technology should meet in order for SNM to be suitable. First, it should have a substantial 
development potential as well as synergy with the dominant regime. Second, (when applied at a 
specific niche) the disadvantages of the technology should be overcompensated by its advantages. 
(Nill & Kemp, 2009) 

When analysing technological transitions, numerous concepts and approaches arise to conduct this 
task. The Functions of Innovation Systems (FIS) looks into the processes that are essential for the 
development and emergence of a radical innovation. Hekkert, Suurs, Negro, Kuhlmann and Smits 
(2007) proposed a list of seven essential functions that were modified by van Alphen, van Sark and 
Hekkert (2007) for the analysis of innovation systems in developing countries. The FIS functions for 
developing countries are (van Alphen et al., 2007): 

1. Creating adaptive capacity 
2. Knowledge diffusion trough networks 
3. Demand articulation 
4. Creation of legitimacy 

5. Resource mobilization 
6. Market formation 
7. Entrepreneurial activities 
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The application of FIS looks into the abovementioned functions and provides insight on the dynamics 
of the technological transition, improving over traditional methods that just focus on the structural 
composition of the innovation system (Hekkert et al., 2007). Moreover, FIS analysis is compatible 
with Multi-Level Perspectives (MLP) (refer to the previous section 2.2) since they are rooted in a 
similar theoretical background, based on evolutionary theory, and as they both examine the 
emergence of development empirical radical innovations (Markard & Truffer, 2008). 

Even though Functions of Innovation Systems has been used to analyse different cases of 
technological transitions, it was revealed that the majority of these cases tended to occur in a 
developed country context. On the other hand, as presented in Appendix 3,  
Strategic Niche Management offers greater experiences of application in developing countries (e.g. 
Tanzania, India, Southeast Asia, etc.). Nevertheless, it has to be recognised that recent publications 
by Tigabu et al. (2013a, 2013b) analysing the implementation of domestic biogas plans in Rwanda 
and Kenya through the use of innovation systems contradict the aforementioned.  

Furthermore, other approaches and concepts that also analyse technological transition were 
examined. It is recommended to look into the scheme of analysis proposed by Bergek, Jacobsson, 
Carlsson, Lindmark and Rickne (2008) which offers a systematic approach for the analysis of  
socio-technical innovation systems and presents a brief, yet comprehensive sample of approaches 
their corresponding promoters. Moreover, Seidel, Müller, Meier zu Köcker, and Araújo Filho (2013) 
offer an indicator-based methodology for the analysis of National Innovation Systems (ANIS) that 
looks into the strengths and weaknesses of an innovation system in a given geographical area and 
focuses on a developing country context. However, by the time it was consulted, the methodology 
had been applied in a scarce number of cases (e.g. Tunisia and Brazil), which again gave an 
advantage for SNM for its more developed applicability in the analysis of emerging economies.  

Therefore, the main reasons to choose SNM over FIS or ANIS were twofold. First the increased 
experience in the application of SNM in developing countries, although FIS also present relevant 
cases of application in such countries. But most importantly because SNM is specially suitable for 
the analysis of radical innovations during early stages of niche formation (Nill & Kemp, 2009). 
Table 2 presents a graphical summary with the evaluation of the suitability of the aforementioned 
framework of analysis for radical innovations and agrees with the decision to choose SNM based on 
the research criterion. 

Table 2. Comparison of SNM, FIS and NIS based on research criterion 

Research criterion SNM FIS ANIS 

Has it been applied in developing countries? ✓! ✓! ✓!

Can it be applied to assess early stages of technological transitions? ✓! ✓! ✓!

Can it offer insights to identify relevant stakeholders? ✓! ✓! ✓!
Can it offer insights to identify internal factors that influence the development of 
domestic biogas? ✓! ✓! ✓!

Can it offer insights to identify external factors that influence the development of 
domestic biogas? – – ✓!
 

SYMBOLOGY 

✓ Very likely 
! ✓ Moderately likely ✓! Slightly likely 

!
– Not likely 
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2.3.2 The role of experiments 
Experiments offer the means to stimulate articulation processes that are crucial for radical 
innovations to become socially embedded (Kemp et al., 1998). According to Raven (2005), 
experiments are crucial to SNM since they fill the gap between technological variation and selection. 
However, – as it has been explained before– experiments are vulnerable to the harshness of the 
socio-technical regime and therefore need to be protected. The aforementioned enables the 
possibility to deploy experiments with limited structuration and a high level of uncertainty, especially 
in the early stages of formation of the niche. As it was presented in section 2.2.3.1, as the niche 
develops, these activities tend to converge and reinforce each other with the aim to satisfy user’s 
needs and ultimately offer a viable solution. Consequently, experiments are often used as a unit of 
analysis when investigating the development of a niche. (Raven, 2005) 

2.3.3 Processes 
Schot, Slob and Hoogma (1996) through Raven (2005) identify three processes that are relevant to 
niche formation: 1.) Voicing and shaping expectations; 2.) Network formation; and  
3.) Learning processes. A description of each process will be presented below. 

2.3.3.1 Voicing and shaping expectations 

The development of a radical innovation should match societal needs with the promises held by the 
technology and the stakeholders’ expectations about it (Kemp et al., 1998). During the early stages 
of niche formation, expectations can create legitimacy among stakeholders and incentivise them to 
invest their time and effort into the new technology which may not yet offer a market value  
(Raven, 2005). 

According to Van der Laak et al. (2007), this specific process should aim to promote the 
convergence of expectations among an increasing number of stakeholders while offering concrete 
results based on experimentation. Articulating expectations can attract attention and resources to 
sustain the new technology as well as new actors to support it. (van der Laak et al., 2007) 

Expectations can be influenced by experiments, Hoogma (2000) mention three characteristics of 
expectations than can be shaped by experiments: 

• Expectations can become more robust if a larger and more diverse number of 
stakeholders share the same expectations. 

• The quali ty of expectations can r ise when a cumulative number of experiments support 
the expectations held by relevant actors 

• Expectations can become more real ist ic through the continuous aim of experiments to 
match users’ needs. Thus, offering a clearer perspective of which steps should be conducted in 
order to achieve this goal. 

2.3.3.2 Network formation 

Actors are key to niche formation since they conduct the development of radical innovations, hold 
expectations and articulate new demands. The social network should integrate users, producers, 
suppliers and regulators, among other societal groups (Raven, 2005). Hoogma (2000) states that  
non-users should also be considered within social networks because even though they do not use 
the technology they can be affected by it (Hoogma, 2000). 



 22 

In the early stages of niche formation, actors’ involvement may be limited and unclear. However, as 
the niche develops experience and resources increase, thus roles among stakeholders tend to 
become clearer (Raven, 2005).  

The composition of the network is also important, according to Hoogma (2000) if stakeholders linked 
to the regime are involved in radical innovation’s network, the chances for it to emerge may increase. 
Meanwhile, Raven (2005) supports a proper mix of ‘large’ and ‘small’ firms in order to improve 
diversity among the network.  

Furthermore, the alignment among stakeholders is also relevant since it dictates the degree to which 
actors’ strategies and expectations may flow in the same direction. Network alignment does not tend 
to occur naturally and may need the aid of macro-actors (e.g. public authorities or platforms) to 
potentiate it. The alignment among stakeholders reflects niche development, in other words: the 
higher the alignment, the higher the scope of development of the niche. (van der Laak et al., 2007) 

2.3.3.3 Learning processes 

The learning processes are crucial to the emergence of radical innovations, since it enables the 
technology and its social embedding to adjust in order to increases the chances for a successful 
dissemination (van der Laak et al., 2007). 

According to Raven (2005) an effective learning process should be broad and reflexive. It should be 
broad to transcend the techno-economic optimisation between the technical and the social., as well 
as reflexive, in order to be able to question the underlying assumptions of the radical innovation and 
re-direct it if does not meet this assumption. 

Hoogma (2000) offers a distinction between first order and second order learning. First order 
learning refers to the effectiveness of a certain technology to achieve a certain goal. Whereas 
second order learning addresses learning processes related to underlying norms and assumptions 
and reflects on their applicability. 

2.3.3.4 Dynamics between processes 

The interaction between the three aforementioned processes represents the basis within SNM to 
analyse the success or failure about the emergence of radical innovations (van der Laak et al., 
2007). Experimentation can produce results which nurture learning processes. Furthermore, 
temporary outcomes from the learning processes can shape expectations. Network formation can be 
modified by changes in expectations, resulting in the addition and/or loss of actors. Experiments can 
be modified by changes in expectations or network formation. 

According to Tack (2010), the interactions between the SNM processes do not occur linearly, 
whereas in a continuous and dynamic manner. Meanwhile, Geels (2011) adds that expectations can 
be reinforced by improvement in the alignment of learning processes and the expansion of networks. 
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2.3.4 Conditional factors 
Caniëls and Romijn (2008) distinguish between two types of conditional factors (strong and weak) 
that can hinder or boost the niche formation based on their level of influence. The strong conditional 
factors are related to the intrinsic characteristic of the technology and are considered to be 
indispensable for the emergence of radical innovations (Caniëls & Romijn, 2008).  

For example, Kemp et al. (1998) emphasize – with regard to strong conditional factors – the 
importance of protected spaces for niche incubation as well as the possibility to conduct a 
continuous evaluation so as to determine if ‘temporal increasing returns’ to the involved actors occur. 
Furthermore, they coincide on the importance of modularity, allowing the technology to change its 
direction in order to meet societal needs. Lastly, they add that even though it is not an indispensable 
factor, ‘cross-fertilization across niches’ can contribute to enhance learning processes. 

The weaker conditional factors influence on a lesser extent and they do not represent an obligatory 
requisite for niche formation. They can be sub-divided in two types. The first one consists on 
conditions that occur on the short-term, namely regime instability (refer to section 2.2.2.1) or general 
support for experiments. And the second type entails appropriate interventions that can assist niche 
formation. In other words, interventions conducted by the involved stakeholders on an appropriate 
time and extent to potentiate the emergence of the technology. (Caniëls & Romijn, 2008). 

2.3.5 SNM in developing countries 
Given the fact that the current research will be held in a developing country, it is of special interest to 
understand the constrains and considerations that should be held when conducting an SNM 
analysis. According to several actors, SNM has proven to be a valuable framework to analyse the 
development of sustainable energy technologies in emerging countries (Rehman et al., 2010; Romijn 
et al., 2010; van Eijck & Romijn, 2008; Verbong et al., 2010). Nevertheless, technological transitions 
in developing countries are influenced by complex dynamics that may not be as critical in a 
developed country context. Thus, components of SNM considered to be key in a developed context 
may not be essential when occurring in a developing country (Romijn et al., 2010).  

Verbong et al. (2010) – when analysing the case of biomass gasification in India – recognise how 
regime instability can actually hinder niche formation. The latter can become contradictory with SNM 
theory if special considerations are not taken into account. Traditional SNM analysis presumes the 
existence of dynamic stability in the dominant regime and actually promotes its destabilization to 
allow the emergence of radical innovations coming from the niche level. However, as demonstrated 
in section 2.2.2.1, regime instability should occur within certain limits otherwise it may hinder 
emergence of the niche (Raven, 2005).  

Furthermore, the inability of the niche markets to completely substitute the regime, as traditional SNM 
theories would suggest is considered by Verbong et al. (2010) not as a failure, but instead proposes 
an alternative path for niche development in which the niche markets and the regime could co-exist 
due to the fact that the niche markets focuses on areas where the dominant regime is unable to 
supply the needs of the involved users. For example, in developing countries where electricity grid 
coverage can be scarce, the niche markets could potentially expand and focus on segments of the 
population that do not have access to the grid, offering sustainable energy alternatives. Meanwhile, 
the regime dominates the practices and rules of the users that are covered by the grid.  
(Verbong et al., 2010) 
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2.3.6 Concluding remarks from SNM 
As explained in sub-section 2.3.1, SNM complies better with the current research criterion than other 
frameworks of analysis, namely FIS or ANIS. Moreover, SNM complements the limitations of MLP to 
offer insights on the internal dynamics that influence the development of the niche technology and 
provides relevant insights for the identification of stakeholders. However, the latter  
(identification of relevant stakeholders) could be improved by looking at other cases of 
implementation of domestic. The reason to do so is because SNM provides general guidelines on 
the composition and alignment of the network formation – as explained in section 2.3.3.2 –, however 
it does not specifically determines which actors might play a critical role in the implementation of 
domestic biogas in developing countries. 

Similarly to the case of MLP in section 2.2.5, potential barriers and drivers from the  
Strategic Niche Management framework could be extracted that may influence the development of 
the domestic biogas in a developing country. In this case the identification is focused within the 
niche level and it is based on the theoretical characterisation of SNM. Furthermore, the elaboration of 
the potential barriers and drivers has been elaborated based on antagonist statements, which 
means that depending on the case of implementation of domestic biogas one of these statements 
could either be a barrier, a driver or both. At the niche level, five potential barriers and drivers have 
been identified: 

1.  Completeness of the network of actors 
As explained in section 2.3.3.2, according to Hoogma (2000) and Raven (2005), the composition  
and the diversity of the network of actors is relevant for the development of the niche technology. 
Therefore, the completeness in which both (composition and diversity) is fulfilled within the 
network of actors will hinder or boost the development of the niche technology. 
 

2.  Articulat ion of the network of actors 
Moreover, as mentioned in section 2.2.3.1, it is expected through out the niche formation for 
actors to converge in order to enable the radical innovation to evolve (Caniëls & Romijn, 2008). 
Therefore, regardless of the composition and diversity it is also critical for the network of actors to 
be well aligned and articulated (van der Laak et al., 2007). If not, it may become an inhibiting 
factor for the development of the niche technology. 
 

3.  Occurrence of f irst order learning 
In order to steer the technological transition, it is necessary for the relevant stakeholders to 
acquire knowledge from the development of the niche technology (Smith, Kern, Raven, & 
Verhees, 2014). On the contrary, the development processes may be hindered by the lack of 
knowledge.  
 

4.  Occurrence of second order learning 
The next step after first order learning is for the users to actually apprehend from their knowledge 
and transform their practices for the sake of improvement of the development of the niche 
technology (Hoogma, 2000). However, the occurrence of second learning may not happen 
although first learning actually occurs. For example, it might be identified that a certain practice 
could poses a risk for the implementation of the niche technology, which means that first order 
learning occurs. But although it is known that such practice can hinder the deployment, no further 
actions are effectively conducted, therefore second order learning is not achieved. 
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5.  Match between expectations and actual development 
As explained in sub-section 2.3.3.1, the technological transition should match societal needs with 
the promises held by the technology and the stakeholders’ expectations about it  
(Kemp et al., 1998). Furthermore, during the early stages of niche formation, expectations can 
help to create legitimacy among actors and convince them to take part of the innovation process 
(Raven, 2005). However, the inability of the actual development to meet expectations can have a 
discouraging effect and actually act in detriment of the technological transition. 

 

2.4 The case of Nepal and Rwanda 
The reason to introduce the case study of Nepal and Rwanda is based on the fact that both 
countries were pioneers in their regions (South East Asia and Sub-Saharan Africa, respectively) in 
the development of national domestic programmes thanks to the technical assistance of  
SNV Development Organisation. Moreover, a similar structure for implementation was used among 
all of the countries where SNV intervened: a feasibility assessment was followed by an 
implementation study that culminated in the launch of national biogas programmes.  
Ethiopia is no exception to this process (Boers, 2014). Therefore, by analysing the cases of 
implementation of Nepal and Rwanda, valuable insights could be identified in order to complement 
the analytical tools (SNM and MLP) with a pragmatic soundness and hence strength the accuracy of 
the Integrated Framework of Analysis. 

Furthermore, an additional factor that influenced the decision to analyse Nepal and Rwanda was the 
extensive amount of available information that assessed the development of domestic biogas in 
each country, perhaps coincidentally because of the longer track record when compared to other 
countries that followed a similar implementation structure. Nevertheless, the development of national 
domestic biogas programmes is not isolated to the case of Nepal, Rwanda or even Ethiopia. 
Actually, since the nineties SNV Development Organisation has been promoting the development of 
programmatic implementation frameworks to up-scale the dissemination of domestic biogas in 
developing countries. Figure 4 shows the countries where SNV has promoted the development of 
domestic biogas programmes to date. It can be seen that it is entirely countries in the Southern 
hemisphere from South East Asia, Africa and Latin America. 

 
Figure 4. Countries where SNV has promoted the development of national biogas programmes 

Based on: (SNV, 2013a) 
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The following sub-sections will provide a historical overview of the implementation of domestic 
biogas in Nepal and Rwanda in sub-sections 2.4.1 and 2.4.2, respectively. And in sub-section 2.4.3, 
it will be revised how the selection of both cases was in accordance with the research criterion. 
Furthermore, in sub-section 2.4.3, identified insights from the case studies will be presented to be 
used as an input in the elaboration of the Integrated Framework of Analysis in section 2.5. 

2.4.1 Nepal’s Biogas Support Programme (BSP) 
The Federal Democratic Republic of Nepal is a landlocked country located in South Asia. By 2012, 
Nepal had a population of 27.4 million inhabitants, 82.7% of which lived in rural areas dedicating 
most of their economical activities to agriculture (World Bank, 2013c). The main primary source of 
energy in Nepal comes from traditional biomass: firewood supplies 78% of the total consumption 
(Khatiwada, Seabra, Silveira, & Walter, 2012). The residential sector is the major energy-consuming 
sector, demanding 89% of the total energy supply (BSP-Nepal, 2012). 

By 1990, the development of the biogas sub-sector in Nepal was scarce and the subsidies that were 
offered were not sustained regularly. After 1990, the transition from an absolute monarchy to 
democracy occurred and the Government increased its support to the biogas sub-sector. In this 
same year, the government of Nepal, through the Agricultural Development Bank of Nepal (ADBN), 
asked for support to SNV Netherlands Development Organization. SNV performed a one-year 
feasibility study about the status of biogas in Nepal. An important fact about this study is that it 
identified a technical potential to deploy 1.5 million biogas plants from the cattle and buffalos 
manure and it recommended to increase support to the private sector through a consistent subsidy 
scheme. (Silwal, 1999) 

In 1992, the Biogas Support Programme (BSP) was established. The BSP consolidated a 
differentiated subsidy scheme based on the remoteness of the location, providing an additional 
support to users located in the most isolated areas. Moreover, the subsidy was only given once per 
family and it could only be used to compensate the investment cost small-scale biogas digesters 
between from two and up to eight cubic meters. (BSP-Nepal, 2012) 

During the first stage of the programme, between 1992 and 1994, 6,824 biodigesters were installed 
(Katuwal & Bohara, 2009). During the first phase, the external funding was provided by the 
Directorate General for International Cooperation (DGIS) of the Netherlands through SNV-Nepal 
(BSP-Nepal, 2012). 

During the second phase of the Biogas Support Programme, between 1994 and March 1997, 13,375 
biodigesters were installed (Katuwal & Bohara, 2009). In 1997, the Alternative Energy Promotion 
Centre (AEPC) was established. The AEPC’s mission is to increase access to renewable energies as 
well as creating capacities to support its implementation (AEPC, 2013b). By 1999, 60,321 
biodigesters were installed in 64 districts and 50 companies were engaged in the installation of 
biogas plants across the country (Silwal, 1999). Furthermore, in the third stage of the BSP, between 
March 1997 and June 2003, 91,196 biodigesters were installed. During this stage, funding was 
provided by the Government of Nepal through AEPC and the Kreditanstalt für Wiederaufbau (KfW) of 
Germany (BSP-Nepal, 2012).  

During the early stages of implementation, biogas deployment in Nepal was characterised by the 
enforcement of certain practices and regulations that were uncommon in other countries conducting 
the same process. For example, in order to have access to the subsidies provided by the BSP, 
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installers could only use the fixed-dome GGC-2047 design for the biogas plants. By promoting the 
use of one predominant design, authorities were able to enforce strict standardisation methodologies 
for the materials and construction. As well as quality control practices after the installation of the 
biogas plants. However, the single-design approach was criticized because other biodigester 
models promised lower investment costs or were able to solve technological challenges that the 
GGC-2047 was not able not able to solve (e.g. high transportation costs of construction materials or 
decrease in performance during winter). (BSP-Nepal, 2013b; Silwal, 1999) 

In 2003, the Biogas Sector Partnership–Nepal (BSP-Nepal) was created. BSP-Nepal was in charge 
of the implementation of the fourth phase of the Biogas Support Programme; during this stage, 
between June 2003 and June 2009, 63,196 biodigesters were deployed. During this phase, the 
trade of carbon credits was introduced (BSP-Nepal, 2012). 

By 2010, the biogas technology reached the 75 districts that conform Nepal and 2,769 (out of 2,915) 
Village Development Committees (VDC) installed biogas plants. According to Gurung and Oh, more 
than 93% of the biogas plants are still operational and 63 to 69% of the biodigesters that were built 
at the moment had a toilet connection (Gurung & Oh, 2013).  

Between January 2011 and July 2012 an interim phase was conducted, in which AEPC was the 
executing agency and BSP-Nepal and Nepal Biogas Promotion Association (NBPA) were the 
implementing agencies (BSP-Nepal, 2012).  

According to the latest report of BSP-Nepal, 277,878 biogas plants have been installed so far  
(BSP-Nepal, 2013a) under the Biogas Support Programme, plus 11,835 that were installed before 
the BSP. In addition, 107 private companies related to the biogas sub-sector have been created 
(Katuwal & Bohara, 2009). Current developments since July 2012 have been developed under the 
direction of the National Rural and Renewable Energy Programme (NRREP) (AEPC, 2013a). 
According to the latest National Survey to biogas users in Nepal, 97.8% of the participants reported 
satisfaction in the use of domestic biogas plants. The reasons for this satisfaction were time saving 
(by avoiding firewood collection), smokeless cooking and increase in crop productivity due to the 
use of the bio-slurry from the biodigesters (91.6% of the surveyed participants confirmed using bio-
slurry and reported more than 10% increase in productivity) (AEPC, 2011). 

Table 3 summarizes the number of biogas plants installed in Nepal through the different stages of 
development of BSP (as mentioned above). Moreover, a comparison between the technical potential 
and the cumulative installed capacity by the end of the fiscal year 2011–2012 is presented, showing 
that by then, more than a quarter of total technical potential was reached. 
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Table 3. Biogas plants installed through the Biogas Support Programme in Nepal 1955 – 2012 

!! 1955–1992 1992–1994  1994–1997   1997–2003   2003–2010   2010–2011   2011–2012   Total  

Development 
phase Pre-BSP BSP  

Phase I 
 BSP  

Phase II  
BSP  

Phase III 
 BSP  

Phase IV  
 Interim 
Phase   NRREP    

Biogas plants 
installed  
per phase 

11,835  6,824   13,375   91,196   113,962   33,542   18,979  289,713 

Technical potential 1,023,370 

 

Furthermore, currently, local innovation efforts promoted by the Nepal Biogas Promotion Association 
(NBPA) have allowed overcoming the single-design approach present in the early stages of 
implementation of the BSP and now other biogas plants are being introduced. For example, the  
‘bag digester’ solves the high transportation costs of materials in the GGC-2047 by using a plastic 
bag instead of cement, stone and sand. This design is especially suitable for households situated in 
mountainous and remote areas. The implementation of this technology has been supported by the 
GIZ from Germany. (NBPA, 2013a) 

The ‘CCEP biogas plant’ is especially appropriate for household kitchen waste instead of animal 
dung. It employs a PVC container and it can be built in a centralized factory and transported to the 
locations where it will be used. The latter simplifies quality control logistics. The CCEP biogas plant is 
still under research and development by the NBPA, if results are promising, the design will be 
included under the Biogas Support Programme. (NBPA, 2013c) 

On the other hand, even though the biogas market has evolved over the years of implementation of 
the BSP in Nepal, a persistent dependence on the subsidy scheme contradicts the aim of the 
programme to actually be market-driven and questions whether the biogas market can sustain itself 
if such subsidies are eventually cut or reduced (Kellner, 2014).  

In the last years, BSP-Nepal has transitioned into carbon-crediting in order to complement its 
funding. BSP-Nepal registered four Clean Development Mechanism (CDM) projects and in 2010, the 
AEPC registered a Programmatic CDM (PoA) project to deploy 20,000 domestic biogas plants 
(UNEP Risø Centre, 2014a, 2014b). Nonetheless, according to Buysman and Mol (2013), Nepal 
abandoned the CDM route because of the “unclear methodological guidance of the CDM executive 
board on emission claims from non-renewable biomass” and opted to go for the voluntary markets 
through the Voluntary Gold Standard (VGS). The economical returns from the carbon crediting was 
able to cover 9% of the non-commercial costs and it is expected for this to increase to 66% in the 
year 2016 (Buysman & Mol, 2013). By 2012, 7,500 biogas plants issued carbon credits under VGS 
which represents 2.7% of the total capacity (BSP-Nepal, 2012).  

Therefore, domestic biogas has positively integrated within Nepalese farmers agricultural activities. 
The Nepalese Government has conducted a remarkable labour to up-scale the technology and 
provide the required institutions to sustain it while offering space for the private sector to grow and 
profit from the development of the biogas sub-sector. Significant efforts on local technological 
innovation have expanded the feasibility of domestic biogas in very remote areas (NBPA, 2013b) 
and the emission of carbon credits have complemented the funding of the subsidy scheme, a 
challenge that has not been accomplished by other countries deploying similar biogas programmes 
(UNEP Risø Centre, 2014a). 
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2.4.2 Rwanda’s National Domestic Biogas Programme (NDBP) 
The Republic of Rwanda is a landlocked country located in East Africa. By 2012, Rwanda had a 
population of 11.5 million inhabitants, 80.6% of which lived in rural areas dedicating most of their 
economical activities to agriculture (World Bank, 2013d). The electrification rate accounts for only 
6%, far below the average electrification rate in Sub-Saharan Africa, which accounts for 30.5% 
(59.9% in urban areas and 14.2% in rural areas) (IEA, 2011). 

The main primary source of energy in Rwanda comes from traditional biomass: firewood supplies 
80% of the total consumption (National Institute of Statistics of Rwanda, 2008). The residential sector 
is the major energy-consuming sector, demanding 91% of the total energy supply (Munyehirwe, 
2008). It is important to keep in mind that in 1994, Rwanda experienced a civil war due to clashes 
between the main tribal groups (the Hutus and the Tutsis), which incurred in a systematic genocide 
of 800,000 Tutsi Rwandans by the Hutus (Hintjens, 2001). Although the war is now over, its impacts 
still affect the recovery of the country. 

The Centre for Innovation and Technology Transfer (CITT) introduced biogas in Rwanda at an 
institutional level during the civil war and genocide in the late nineties with the aim to improve the 
sanitation conditions in overcrowded prisons. Later, CITT trained and sub-contracted medium-sized 
private enterprises for the construction of large-scale biogas digesters in schools in order to promote 
biogas technology in the country. The unprecedented economic and population growth after the war 
incurred in an energy and environmental crisis due to a fast growing demand for solid biomass such 
as firewood and charcoal. Several policies like ‘zero grazing law’ as well as the ‘strict tree cutting 
monitoring law’ aimed to control deforestation and soil depletion while indirectly promoting biogas. 
Moreover, the ‘Poverty Reduction Strategy Paper’, in 2002, prioritised biogas promotion and the 
‘Vision 2020’ target, launched in 2003, aimed to reduce firewood consumption in the country by 
almost half in 20 years time. (Landi et al., 2013; Tigabu et al., 2013a) 

By 2004, 35 institutional digesters had been installed in prisons and schools. The initial milestones in 
the biogas sector led the Rwandan government to plead for international aid for the dissemination of 
large-scale biogas plants at the ‘Energy for Development Conference’ in Noordwijck, The 
Netherlands. The aforementioned lead the development of a market feasibility study conducted by 
SNV Development Organisation in collaboration with the Ministry of Infrastructure (MININFRA) in 
2005.  

During this time two technical training sessions were held in Kigali, capital of Rwanda, with an 
outcome of 34 trainees and the construction of two biogas plants (Tigabu et al., 2013a).  The initial 
milestones in the biogas sector led the Rwandan government to plead for international aid for the 
dissemination of large-scale biogas plants at the ‘Energy for Development Conference’ in 
Noordwijck, The Netherlands. The aforementioned lead the development of a market feasibility study 
conducted by SNV Development Organisation in collaboration with the Ministry of Infrastructure 
(MININFRA) in 2005. This assessment focused on domestic biogas plants rather than large-scale 
digesters – as initially requested by the Rwandan Government – and resulted in the identification of a 
technical potential of 110,000 households that could adopt the technology. (Tigabu et al., 2013b) 

In 2005, triggered by the feasibility assessment, a Memorandum of Understating (MoU) between the 
Government of Rwanda (through MININFRA) and SNV was signed. In 2006, the National Domestic 
Biogas Programme (NDBP) was launched and an implementation plan for the technology was 
deployed, hence becoming the first African country to deploy such programme. SNV determined 
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that a production target of 15,000 biogas plants over a period by the end of 2010 was “ambitious, 
but not impossible”. MININFRA allocated 272,277 USD for the construction of 150 demonstration 
biogas digesters and local masons were trained by a group of experts from BSP-Nepal and SNV 
(Dekelver & Ruzigana, 2006; Tigabu et al., 2013a). 

By the beginning of 2008, the Dutch Directorate-General for International Cooperation (DGIS) 
through the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ, formerly GTZ) as the 
fund manager provided MININFRA the funding for the administrative costs as well as the provision of 
subsidies to run the programme. The NDBP commenced with a budget of 14.1 million USD and a 
National Domestic Biogas Programme Office was created under the jurisdiction of the Ministry of 
Infrastructure (MININFRA), meanwhile SNV offered technical support and assistance.  
(Tigabu et al., 2013b; van Nes, 2007) 

Analogous to Nepal, in Rwanda an initial 300USD subsidy was offered to compensate the initial 
costs of the biogas plant. It could only be given once per household if the requirements set by the 
NDBP were complied by the installer. In addition, a minimum amount of livestock had to be present 
in the farm in order to assure the operation of the biodigester (e.g. 4 pigs, 4 semi-intensive or 2 stall-
fed cattle) (Dekelver & Ruzigana, 2006). 

From a technological perspective, the NDBP based its technology on the fixed-dome GGC-2047 
biogas plant model with sizes ranging between four and eight cubic meters inspired from the 
experiences in the early stages of development of the BSP in Nepal (Dekelver & Ruzigana, 2006). 
However, something that is interesting is that, according to Landi et al. (2013), the NDBP 
complements the biogas systems with the provision of “small and relatively inexpensive photovoltaic 
lights”.  

Before the launch of the NDBP, Dekelver and Ruzigana (2006) identified a number of risks that 
threatened the progress of the programme: 

• High construction material costs and transportation costs 
• Limited financing and uncertainty if farmers were willing to pay high interest rates 
• Lack of data to precisely estimate demand 
• Lack of data about companies or masons suitable to deploy the technology and the need for 

capacity building of all the parties involved  

Albeit the abovementioned risks, public campaigns through media and workshops were held to 
promote domestic biogas during the initial years of implementation of the NDBP. These activities 
triggered the incursion of new masons who were trained by SNV and local technical and vocational 
institutions. By the end of 2008, the NDBP had installed 390 domestic biogas plants in Rwanda 
(Tigabu et al., 2013a). In 2009, a forum of biogas companies was formed to advocate for common 
barriers for implementation. An important achievement of this effort was a 20% reduction in the price 
of biogas accessories (Tigabu et al., 2013b). 

The MoU expired in February 2011, after the completion of the first stage of the NDBP, with a 
cumulative capacity of 1,200 domestic biogas plants as well as 10 out of 14 prisons and 25 schools 
equipped with large-scale digesters. The funding was cut after the expiration of the MoU and the 
Government of Rwanda took complete control of the NDBP with an approximate budget of 14.9 
million USD (Tigabu et al., 2013a, 2013b). According to Landi et al. (2013), the Government of 
Rwanda has consistently demonstrated its support and commitment to implement the NDBP. 
However, poor institutional capacity, low education level (mainly affected by the numerous deaths of 
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skilled labour during the genocide), as well as the low purchase capacity of Rwandan peasants 
exacerbates domestic biogas diffusion. The latest information suggest that 2,600 biogas plants have 
been installed by the NDBP and the initial goal to construct 15,000 domestic biodigesters has been 
modified to 5,000 plants (Landi et al., 2013). Table 4 summarises the cumulative installed capacity 
for domestic biogas plants in Rwanda: 

Table 4. Cumulative domestic biogas plant capacity in Rwanda between 1990’s and the present 

 90’s – 2006 2006 – 2011 2011 – Present 
Development phase Pre-NDBP NDBP1 NDBP2 

Biogas plants installed  
per phase 152 1,200 2,600 

Target per phase – 15,000 reduced to 5,000 

Technical potential 110,000 

 

Moreover, according to Landi et al. (2013) a total cost for the biogas plant of 1,155 USD  
(855 USD including the subsidy) is still out of the reach of many Rwandan families. Consequently, in 
2009, NDBP and SNV partnered with the local Bank Populaire du Rwanda to provide micro-credit to 
eligible households to purchase a biogas plant. This partnership allocated four million USD in a 
three-year period. (Landi et al., 2013) 

To date, no carbon trade mechanism has been integrated into the programme, even though other 
African countries, member of the African Biogas Partnership Programme (ABPP) are issuing carbon 
credits from their domestic biogas plants (UNEP Risø Centre, 2014a). 

2.4.3 Concluding remarks from the analysis of the cases  
of Nepal and Rwanda 

The current section will be divided into two main sub-sections in order to draw specific conclusions 
that could serve as an input for elaboration of the Integrated Framework of Analysis (IFA).  
Section 2.4.3.1 looks into the barriers and drivers for domestic biogas dissemination in Nepal and 
Rwanda, meanwhile section 2.4.3.2 draws additional conclusions on how the characterisation of the 
case studies can complement SNM and MLP for the elaboration of the IFA. 

2.4.3.1 Barriers and drivers for domestic biogas development in Nepal and Rwanda 

After the characterisation of the cases of implementation of domestic biogas in Nepal and Rwanda it 
became relevant to question whether the barriers and drivers that were identified for the different 
socio-technical levels actually described the factors that hindered or boosted the upscaling of 
domestic biogas in both countries. Therefore, using the list of barriers and drivers presented in 
section 2.2.5 for the landscape and the regime level and section 2.3.6 for the niche level it was 
identified if they fitted or not with the specific case of Nepal and Rwanda. The results of such 
exercise are presented in greater detail in Appendix 4. 

It is important to note that previous assessment studies have been conducted for both cases  
– Nepal and Rwanda –, which allowed comparing the proposed barriers and drivers that are based 
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on the insights of MLP and SNM with barriers and drivers that have been identified by other authors  
using other frameworks of analysis. The goal behind this exercise was to determine whether or not 
the barriers and drivers that are proposed, actually describe the factors that influence the 
technological transition.  

2.4.3.1.A Barriers and drivers in Nepal 

In the early stages of implementation of the Biogas Support Programme (BSP) in Nepal, the main 
barriers occurred at the landscape level due to the political instability (Upreti, 2008) and the lack of 
competitiveness of the Government of Nepal (World Economic Forum, 2014). Furthermore, 
according to Silwal (1999) one of the main conundrums during the early stages of implementation of 
the BSP was the dilemma between maintaining a ‘single-model approach’ for the sake of quality 
assurance and diversifying the models of biodigesters in order to reduce the construction materials 
and transportation costs. This latter type of obstacle can be understood as the lack of presence of 
second degree learning to actually address the dilemma for technology diversification. 

Albeit these barriers, Nepal benefited from the occurrence of several drivers and it is actually 
considered by several authors as a success case in domestic biogas dissemination; reason why the 
implementation framework was replicated in other countries were SNV intervened  
(Buysman & Mol, 2013). For example, the scarcity of firewood forced the Nepalese Government to 
potentiate other alternative energy sources to reduce or replace the use of traditional biomass 
(Pokharel, 2007). Hence, the inability of the energy regime to provide an alternative led to the launch 
of the BSP which provided an institutional framework for the implementation of domestic biogas. The 
BSP also defined the set of actors that should be part of the implementation of domestic biogas in 
Nepal and assigned them with specific responsibilities, hence enabling the articulation of the 
network of stakeholders. 

With regard to the learning processes, it is interesting to note that (except from the ‘single-model’ 
dilemma) the Nepalese Government had a resilient behaviour towards the obstacles in domestic 
biogas upscaling. For example, the limited purchase power of several Nepalese farmers forbids 
them to afford a biogas plant; this was exacerbated by the mountainous terrain which increased the 
transportation costs. Therefore, in order to increase the affordability of domestic biogas plants to this 
type of users a differentiated subsidy scheme was introduced which provided an additional benefit 
based on the remoteness of the location (BSP-Nepal, 2012). 

2.4.3.1.B Barriers and drivers in Rwanda 

The scars from the civil war constituted the main barrier in Rwanda for domestic biogas 
dissemination; during the genocide a significant number of economically active inhabitants were 
killed (Verwimp, 2003). Furthermore, what is interesting to analyse is that albeit domestic biogas was 
introduced by SNV based on the success implementation in Nepal, learnt lessons from Nepal were 
not well apprehended nor deployed in Rwanda (Dekelver & Ruzigana, 2006). For example, the 
utilisation of the fixed-dome digester through a ‘single-model approach’ presented in Rwanda the 
same problems as in Nepal: high construction material and transportation costs. In the case of 
Rwanda, this situation was worsened by the deteriorated infrastructure that was significantly 
damaged during the civil war. Again this latter barrier is a clear example of the lack of second order 
learning from SNV. 
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Moreover, the continuity of the National Domestic Biogas Programme (NDBP) in Rwanda was 
threated by the inability of the programme to comply with the expectations that it initially set  
(Landi et al., 2013). The limited outcomes of the NDBP were the reason for GIZ to cut the funding 
which forced the Rwandan Government to take complete control of the implementation of domestic 
biogas. In addition, the unmet expectations of the private companies in charge of the construction of 
the biogas plants also incurred in a gradual dropout from the NDBP. 

Nevertheless, Rwanda also presented significant drivers for the development of domestic biogas. 
Firstly, after the civil war a fast recovering period caused an unexpected sudden rise in the demand 
for energy. At the moment the traditional practices of using fuel wood to supply the household sector 
lead to the systematic depletion of the forest coverage that turned into an environmental and 
energetic crisis. Therefore, the inability of the energy regime to solve this solution created a window 
of opportunity for alternative energy technologies like domestic biogas to reduce or replace the use 
of firewood (Tigabu et al., 2013a). Furthermore, a valuable practice replicated from Nepal was the 
identification of relevant stakeholders and the designation of specific roles and responsibilities to 
each one of them through the launch of the NDBP (Dekelver & Ruzigana, 2006). 

2.4.3.1.C Insights from the identified barriers and drivers in Nepal and Rwanda 

Although previous assessments of the development of domestic biogas in Nepal and Rwanda did 
not employ the same framework of analysis they reached to similar conclusions to the ones that can 
be drawn from the application of potential barriers and drivers that are proposed based on the 
backgrounds from MLP and SNM.  

It has to be recognised that the statements that are presented in sections 2.2.5 and 2.3.6 may be 
more general than the barriers and drivers that are drawn by the previous assessments, however it 
possesses the ability to fit those statements in a broader context and from there draw specific 
conclusions. 

2.4.3.2 Additional insights from the case studies of Nepal and Rwanda 

The study of the case studies of Nepal and Rwanda can help to complement the insights that are 
provided by SNM and MLP to comply with research criterion that was defined in section 2.1. As 
mentioned before, in all the countries where SNV intervened to upscale domestic biogas technology, 
a similar implementation structure was followed. For example, a multi-stakeholder approach was 
proposed were actors were identified and assigned with specific roles and responsibilities to 
contribute in the deployment of domestic biogas in each country. The aforementioned constitutes a 
valuable input for the elaboration of the Integrated Framework of Analysis since it provide insights on 
the relevant actors that should be present for the deployment of domestic biogas in developing 
countries.  

Furthermore, as explained in section 2.3.6, SNM provides certain insights about the desirability of 
the network of actors to be diverse and well aligned. However, SNM is unable to identify which 
specific type of actors should be present for the dissemination of domestic biogas in a developing 
country like Ethiopia. Nevertheless, from the current case studies of Nepal and Rwanda, it can be 
concluded that for both cases: 

• The national biogas programmes are leaded and centralized through a governmental 
organization (AEPC and MININFRA in Nepal and Rwanda, respectively) and a local 
representation of SNV is present to provided to technical assistance. 
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• The private sector plays a significant role in the implementation of the programme at the 
local level, since small-scale companies are in charge of the construction of biogas plants. 
Therefore, they are one of the closest links between the national biogas programme and the 
users. 

• Supporting organizations help to advocate for the interests of the biogas sector.  
For example, the NBPA in Nepal has conducted efforts to diversify the type of biogas plant 
models and a Forum of Biogas Companies in Rwanda lobbied for the reduction of 
construction material prices. 

• In the case of Rwanda, Micro-Finance Institutions and local banks were integrated with the 
national programme to finance the investment cost of the biogas plants. 

2.5 Integrated Framework of Analysis (IFA) 
An Integrated Framework of Analysis (IFA) will be proposed to analyse the development of domestic 
biogas in Ethiopia based on the theoretical background of MLP and SNM presented in sections 2.2 
and 2.3, respectively; as well as the insights provided by the implementation experiences of 
domestic biogas in Nepal and Rwanda presented in section 2.4. 

The reason why it is called an ‘Integrated’ Framework of Analysis is because it combines two 
different analytical tools to be able to comply with the research criterion that was defined for the 
current research (see section 2.1). In addition, Table 5 presents a comparison of SNM, MLP, FIS and 
ANIS based on their compliance with the research criterion. It can be seen that the combination of 
SNM with MLP creates a better grouping than the other analytical tools (FIS or ANIS). As it was 
explained in 2.2, MLP provides insights about the socio-technical levels outside the niche and it has 
proven to be suitable in the analysis of technological transitions in developing countries. 
Complementary, SNM focuses on the internal dynamics of the niche level and also provides insights 
on the identification of relevant stakeholders. But most importantly about SNM is that it focuses on 
the early stages of niche formation (Nill & Kemp, 2009), which is the case for domestic biogas in 
Ethiopia. Moreover, SNM has proven to be suitable for the analysis of sustainable energy 
technologies in developing countries (van Eijck & Romijn, 2008; Vanheule, 2012). 

Table 5. Comparison SNM, MLP, FIS and ANIS based on their compliance with research criterion 

Research criteria SNM MLP FIS ANIS 

Has it been applied in developing countries? ✓! ✓! ✓! ✓!

Can it be applied to assess early stages of technological transitions? ✓! – ✓! ✓!

Can it offer insights to identify relevant stakeholders? ✓! – ✓! ✓!
Can it offer insights to identify internal factors that influence the 
development of domestic biogas? ✓! ✓! ✓! ✓!

Can it offer insights to identify external factors that influence the 
development of domestic biogas? – ✓! – ✓!
 

SYMBOLOGY 

✓ Very likely 
! ✓ Moderately likely ✓! Slightly likely 

!
– Not likely 

 

Hence, based on the complementarity between MLP and SNM to analyse domestic biogas 
deployment in Ethiopia as a technological transition could offer a systematic overview of the 
dynamics and forces that drive each socio-technical level through the application of MLP. Meanwhile 
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SNM can help to tune and focus the analysis to assess the emergence of the radical innovation at 
the niche level. Previous research projects have also combined MLP and SNM to assess radical 
innovations. For example, Vanheule (2012) performed both an MLP and a SNM analysis to study the 
development of small-scale wind turbines in Kenya; her study also gave recommendations to 
relevant actors. Furthermore, although a complete MLP was not conducted, Verbong et al. (2010) 
analysed the case of biomass gasification in India through SNM and related the development of the 
radical innovation with its interactions with an unstable energy regime. 

Furthermore, as explained in section 2.2.4, what is also valuable about the application of MLP is not 
just the characterisation of each socio-technical level but also looking at the interactions that may 
occur among them. As explained by Geels and Kemp (2007), these interactions depend on the 
rigidity and vulnerability of the socio-technical level but they definitely influence the development and 
emergence of the radical innovation. 

Therefore, a systematic characterisation of each socio-technical level was conducted making use of 
different indicators for the landscape, the regime and the niche. The reason to do so is because 
different dynamics and forces play a role at each socio-technical level and therefore it becomes 
relevant to tailor the indicators in accordance to this behaviour. The aforementioned is reflected in 
Figure 5 below: 

 

Figure 5. Integrated Framework of Analysis 
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Figure 5 shows that SNM will be used as the main tool to understand the dynamics within the  
socio-technical niche. The processes of voicing and shaping expectations, network formation and 
learning processes (presented in section 2.3.3) and their interactions will consist of the main 
indicators analysed in this level. Figure 6 consists on a graphical summary by Raven (2005) based 
on Geel and Kemp (2000) about SNM processes and their respective indicators.  

 

Figure 6. Dynamics between SNM’s processes and their respective indicators (Raven, 2005) 

 

Based on the case studies of Nepal and Rwanda and as reflected in section 2.4.3, it is evident that 
domestic biogas in developing countries considers as a starting point a close interdependence 
between the local energy regime and the agriculture regime. The aforementioned is supported by 
further literature on other similar cases (Silwal, 1999; van Eijck & Romijn, 2008; Verbong et al., 2010). 
Consequently, it was decided to analyse both Ethiopian regimes – energy and agriculture – 
separately in order to offer a thorough overview.  

At the landscape level, with the aim to avoid previous criticisms to MLP framework about the 
landscape being left as a residual category (Geels, 2011), it was decided to materialise the topics 
that would be analysed based on the theories of Sachs (2011). It is important to note that these 
topics appear to be compatible with the potential barriers and drivers for the development of 
domestic biogas that are proposed in 2.2.5. Furthermore, what Sachs (2011) presents is a 
systematic approach to analyse the development status of an emerging economy based on a 
‘Differential Diagnosis’. This analysis is based on the parallelism between development economics 
and clinical medicine and looks into the underlying factors that drive socio-technical development in 
emerging economies. The aforementioned also fits well with Geels (2011) analogy of the landscape 
as a longue durée – when studying historical development priority is given to long-term historical 
structures rather than events –. Figure 7 presents the list of indicators that will be used to analyse the 
landscape level which are in accordance with the recommendations presented in Appendix 6. 

 

Figure 7. Topics to be analyzed at the socio-technical landscape 
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Nevertheless, it has to be recognised that the application of a thorough analysis of the  
socio-technical levels incurred in an extensive collection of data. Therefore, it was decided to 
provided a detailed characterisation for the landscape and the regime level in Appendix 5 and a 
briefer overview in sections 3.1 and 3.2, respectively. The main intention to do this is to maintain 
continuity in the main text and not distract the reader from the main goal of the current research. On 
the other hand, the characterisation of the niche level through SNM is presented in section 3.3. 

Furthermore, the outcome of the Integrated Framework of Analysis will serve as the basis to 
understand whether the barriers and drivers for domestic biogas dissemination identified in the 
current chapter are actually able to address the case of domestic biogas in Ethiopia. Table 6 
presents a summary of the identified potential barriers and drivers for each socio-technical level 
based on the theories of SNM and MLP. A precise description of each barrier is presented in  
sub-sections 2.2.5 and 2.3.6. Moreover, it is important to remind that the barriers and drivers are 
presented as antagonist statements. Hence, the comparison of the barriers and drivers listed in 
Table 6 with the actual events that happened in Ethiopia will determine whether each statement 
occurred as barrier, a driver or if it actually did not affected the development of domestic biogas in 
Ethiopia. 

 

Table 6. Summary of potential barriers and drivers that could influence the development of 
domestic biogas in a developing country 

Socio 
technical level BARRIERS DRIVERS 

LANDSCAPE 

Political and economic instability Political and economic stability 
Lack of competitiveness Competitiveness 
Disabling physical geography and human ecology Enabling physical geography and human ecology 
Abundance of natural resources Unavailability of natural resources 

REGIME 
Complete regime Incomplete regime 
Unsuitable sectorial policy Suitable sectorial policy 
Regime lock-in Open regime 

NICHE 

Incomplete network of actors Complete network of actors 
Disarticulated network of actors Articulated network of actors 
First order learning not present First order learning present 
Second order learning not present Second order learning present 

Mismatch between expectations and actual 
development 

Match between expectations and actual 
development 
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3 DOMESTIC BIOGAS IN ETHIOPIA 
Before trying to analyse the development of domestic biogas in Ethiopia it is necessary to describe 
the context where this radical innovation takes place. The aim of this section is to offer to the reader 
a glimpse of “how things work in Ethiopia”. Furthermore, sections 3.1 and 3.2 provided an overview 
of the landscape and the relevant regimes, respectively. However, a more detailed characterisation 
of both socio-technical levels is provided in Appendix 5. 

On the other hand, a thorough description of the socio-technical niche through the eyes of  
Strategic Niche Management is presented in section 3.3. It has to be reminded that the complete 
examination of domestic biogas is based on the application of the Integrated Framework of Analysis 
which is described in the previous section 2.5. 

3.1 Analysis of socio-technical landscape 
The development of domestic biogas in Ethiopia is influenced by deep-rooted underlying factors and 
trends outside of its scope of control that are located in the landscape level. The socio-technical 
landscape is characterised by its stiffness to change, however gradual transformations tend to occur 
over long periods of time. In this section, a characterisation of the socio-technical landscape will be 
presented based on Sachs’ Differential Diagnosis as explained in section 2.5. 

3.1.1 Extent of poverty 
The Federal Democratic Republic of Ethiopia is categorised as one of the poorest countries in the 
world. Poverty goes beyond per capita income; it affects people’s quality of life and their ability to 
overcome their misery, poverty itself becomes a trap (Jeffrey Sachs, 2011b). Ethiopia is ranked as 
one of the 48 least developed countries (LDC) in the world. Even though the Ethiopian government 
has embarked on remarkable investments in social services and physical infrastructure, there are 
still significant challenges to overcome its LDC status. (UNCTAD, 2012) 

Ethiopia has the second largest population in Africa after Nigeria. Moreover its population has 
followed an almost continuous trend of growth of 2.2% per year over the last 10 years.  
By 2011, 83.2% of the Ethiopian inhabitants resided in rural areas and scattered over a 1.1 million 
square kilometre territory (CSA, 2010). The aforementioned is visualized in Figure 8, where the 
distribution between rural and urban Ethiopian population over the last 10 years is presented.

 

Figure 8. Total population of Ethiopia (rural or urban) per year 

Based on: (CSA, 2010) 
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According to the United Nations, in 2010 48% of the Sub-Saharan African population lived with less 
than 1.25 USD per day (United Nations, 2013). Meanwhile in Ethiopia, (in 2011) 30.7% of the total 
population lived with less than 1.25 USD per day and 66% lived with less than 2 USD per day  
(World Bank, 2014).  

The lack of infrastructure is a significant burden for development, especially for the poorest people. 
According to Stevenson et al (2012), 884 million people drink water unsafe sources around the world 
that incurs in deteriorating health conditions. In Ethiopia, 77.3% of the Ethiopian population lacks 
access to clean water (Stevenson et al., 2012). Moreover, only 1% of the Ethiopian households have 
a tap inside the house, meanwhile 54.5% of the households get their water from unprotected wells or 
springs or directly from rivers or lakes. Furthermore, by 2007, 75.8% of the rural households did not 
have a toilet facility and just 10.4% of the rural households had a flush-toilet; pit latrines represent the 
most widespread alternative. (CSA, 2010)  

One of the most worrying environmental trends in Ethiopia is the depletion of the forest coverage due 
to the extensive use of fuel wood. In 2008, forest coverage accounted for 2.7% of the total area of 
Ethiopia, being 40% more less than 35 years ago (Boers et al., 2008). Figure 9 displays the forest 
coverage for the Horn of Africa in 2008, with the largest amount of forest concentrated in the west of 
Ethiopia. However, most of the remaining forest has already been intervened and the percentage of 
untouched forest is residual. 

 
Figure 9. Map of forest coverage in the Horn of Africa (Greenpeace, 2006) 

3.1.2 Physical geography and human ecology 
Ethiopia is situated in Eastern Africa above the Equator, between the third and the fifteenth parallel. 
The country is landlocked and limits with Kenya in the South, South Sudan in the West, Sudan and 
Eritrea in the North and Djibouti, Somaliland and Somalia in the East. 

The predominant climate in Ethiopia is tropical monsoon, but it varies widely based on topographical 
variations. Figure 10 displays monthly averaged values for normal solar insolation, with air 
temperature at 10 meters above the surface and precipitation. 
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Figure 10. Monthly averaged insolation, air temperature and precipitation  
in Amhara, Oromia, SNNPR and Tigray 

Based on: (Atmospheric Science Data Center, 2014) 

Ethiopia has twelve river basins with an annual volume of 122 trillion litres of water, with Lake Tana 
being the main tributary to the Blue Nile River. The country also has 2.6 to 6.5 trillion litres of 
underground water reservoir potential. However, due the lack of storage infrastructure and water 
management systems several areas of the country suffer the effects of water scarcity; hence, 
exacerbating crop productivity and food security (Awulachew et al., 2007).  

Hulme et al. (2001) characterize Africa’s climate as varied and varying due to the diversity of 
climate-zones and microclimates and varying due to the effects of climate change, especially with 
regard to rainfall (Hulme, Doherty, Ngara, New, & Lister, 2001). Consequently, because of climate 
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change, it is expected for rainfall variability and average temperatures to increase over the following 
years in West and East Africa (Van Oldenborgh et al., 2013). Even though Africa’s contribution to 
global greenhouse gas emissions is the smallest (United Nations, 2013), the negative effects of 
climate change are expected to be amongst the worst.  

3.1.3 Economic and fiscal framework 
“The current big push of public investment-led development has delivered very positive results. 

However, the development of a strong and vibrant private sector would eventually be needed to 

sustain high growth, as the experience of other high performing countries (including those in 

East Asia) demonstrates. A gradual phasing-in of the private sector in Ethiopia, therefore, 

offers improved prospects for achieving the country’s middle-income aspirations.” 

(World Bank, 2013b) 

 

Ethiopia has experienced a sustained economical growth over the last years. As a matter of fact, the 
gross national income (GNI) per capita has more than doubled over the last 20 years. Furthermore, 
according to the Growth and Transformation Plan 2010/11–2014/15, the efforts of the Ethiopian 
Government have been focused on poverty eradication and sustained economic growth (MoFED, 
2010). However, as shown in Figure 11, Ethiopia’s GNI per capita is still far below the benchmark in  
Sub-Saharan Africa.  

 

Figure 11. GNI per capita (constant 2005 USD) over the last 20 years (World Bank, 2014) 

 

According to the Global Competitiveness Report 2013 – 2014 performed by the World Economic 
Forum, Ethiopia ranked in the 127th position out of 148 countries. The diagnosis of such assessment 
highlights the need to improve efforts in infrastructure, higher education and training and 
technological innovation in Ethiopia. Nevertheless, it recognizes the relative security as well as the 
net primary education enrolment of the country when compared to other Sub-Saharan peers. (World 
Economic Forum, 2014) 
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In order to improve economic and social performance, the Ethiopian Government has launched a set 
of periodical national programmes to set the guidelines to steer its development. Figure 12 shows a 
graphical summary of the last three development programmes. Each programme sets specific 
targets and revises progress in multiple areas (e.g. macroeconomics, national productivity, 
infrastructure and social development). Currently, Ethiopia is implementing a five-year plan titled 
Growth and Transformation Plan 2010/11 – 2014/15 (GTP), which pretends to sustain economic 
growth in order to overcome poverty and become a “middle-income economy by 2020–2023” 
(MoFED, 2010). In Appendix 7, a summary of the baseline accomplishments of the  
PASDEP 2005/06 – 2009/10 and the planned targets of the current GTP 2010/11 – 2014/15 is 
presented. 

 
Figure 12. Chronological order of Ethiopian development programmes 

 

Complementary to the abovementioned development programmes, in 2011, the Ethiopian 
Government launched the Climate-Resilient Green Economy (CRGE) with the aim to protect the 
country from the effects of climate change while developing a green economy (Federal Democratic 
Republic of Ethiopia, 2011). 

3.1.3.1 Revenues, expenditures and deficit in Ethiopia 

Ethiopia’s economy is mainly based in agriculture and services, which contributed to 48.8% and 
41.1% of the Gross Domestic Product (GDP), respectively by 2012 (World Bank, 2014). Figure 13 
shows the aforementioned values. More than two decades ago, agriculture was the dominant 
economical activity (with a 68.9% contribution to the GDP in 1992). Nonetheless, the service sector 
has been gaining terrain over this time, thus becoming the second main economic activity of 
Ethiopia. Meanwhile, the manufacturing sector has remained as a residual activity, with an average 
contribution to the GDP of 4.8% over this period. 
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Figure 13. Contribution to GDP (%) based on economic activity (World Bank, 2014) 

According to the World Bank (2013c), in 2012, Ethiopia was the twelfth fastest growing economy in 
the world. Projections indicate that if this behaviour is maintained, the country will be able to 
accomplish its goal of becoming a middle-income country by the year 2025. However, the current 
enormous public intervention has overshadowed private interventions. Consequently, the World 
Bank urges the Ethiopian Government for an eventual reinforcement of vigorous private sector in 
order to sustain economic growth. (World Bank, 2013b) 

3.1.3.2 Education in Ethiopia 

In the last decade the Ethiopian Government has promoted significant efforts to improve the 
education level for both genders. Table 7 shows the enrolment level of the relevant group of the 
population for each level of education (primary, secondary and tertiary) for the last decade. It is 
evident that remarkable progress has been accomplished, especially in primary education, with a 
gross enrolment of more than 90%. Both, secondary and tertiary education, have a lower percentage 
of enrolment but still an improvement trend is notorious in all of the education levels.  

Table 7. School enrolment per education level in Ethiopia (World Bank, 2014) 

School enrolment per education level (% gross) 1992 2002 2012 

Primary education 25.3% 63.8% 95.4% 
    Female 21.3% 53.2% 91.8% 

    Male 29.3% 74.2% 98.9% 

Secondary education 12.2% 18.8% 37.2% 
    Female 11.1% 14.4% 35.4% 

    Male 13.2% 23.2% 38.9% 

Tertiary education – 1.7% 8.2% 
    Female – 0.9% 5.2% 

    Male – 2.5% 11.2% 
 

In 2005, the literacy rate of the population above five years of age was 39.8% of the population 
(46.2% for male and 33.3% female Ethiopians) (CSA, 2010). Moreover, gender equality has 
significantly improved as well: over the last 40 years the ratio of female to male students increased 
from 45.8% to 92.8% in primary education, from 33.2% to 91.0% in secondary and from 8.6% to 
46.4% in tertiary level of education. (World Bank, 2014) 
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3.1.4 Patterns of governance 
“Highly centralized authority, poverty, civil conflict, and unfamiliarity with democratic 

concepts combine to complicate the implementation of federalism. The federal Government's 

ability to protect constitutional rights at the local level is limited and uneven. Local 

administrative, police, and judicial systems remain weak throughout the country.” 

(US Department of State, 2002) 

 

The Federal Democratic Republic of Ethiopia is composed by nine Regional States (locally known as 
killil): Tigray, Afar, Amhara, Oromia, Somali, Benishangul-Gumuz, Southern Nations Nationalities and 
People’s Region (SNNPR), Gambella and Harari Regional States. The Regional States are further 
divided into 800 districts (locally known as woredas) and more than 15,000 kebeles, or towns, which 
are the lowest elected administration. 

Since 1995, Ethiopia enjoys a multi-party democracy ruled by the elected House of Representatives 
and leaded by the Executive Prime Minister; the latter is chosen by the party in power. Elections are 
held every five years and parties can be registered at national or federal level. The House of 
Representatives is also in charge of electing the President. (MoFA, 2011) 

The country transitioned from the reign of Emperor Haile Selassie I to a Marxist–Leninist regime in 
1974 ruled by a military junta, known as Derg. After the deposition of the Derg by the Ethiopian’s 
People Democratic Revolutionary Democratic Front (EPRDF) in 1991, a transitional Government was 
introduced and a new Constitution was written, culminating in the formation of the present Federal 
Democratic Republic of Ethiopia. Since 1995, multi-party democratic general elections have been 
held in Ethiopia. However, several international observers and NGOs have denounced the 
occurrence of oppressive actions by the Government to perpetuate its dominion  
(Amnesty International, 2013; Carter Center, 2009; Reporters Without Borders, 2013). 

3.1.5 Geopolitics 
Ethiopia has the highest number of neighbouring countries in the Horn of Africa  
(Attilio-Vadala, 2003). Ethiopia is a landlocked country surrounded by Kenya in the South, South 
Sudan in the West, Sudan and Eritrea in the North, and Djibouti, Somaliland and Somalia in the East. 
Diverse political and military conflicts have occurred between Ethiopia and its neighbouring 
countries, many of which are still latent.  

Throughout Ethiopia’s history, access to the sea has been a continuous burden. In order to address 
it, a rail line was constructed between the capital Addis Ababa and the Port of Djibouti in the 
beginning of the 20th Century (Killion, 1992). However, to date, the railway has not met its purpose, 
despite new efforts promoted by the Ethiopian Government to construct a new rail line (Tekle, 2010). 
Albeit this constrain, Ethiopia’s imports and exports represent the majority of Djibouti Port’s traffic 
(Bansal, 2013). 

Territorial disputes between Eritrea and Ethiopia led to a war from 1988 to 2000. Although the war 
has ceased, the dispute remains active and a constant political friction between the two countries 
prevails (Lyons, 2009). Moreover, Ethiopia’s neighbouring countries have also been afflicted by war. 
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For example, Somalia has not been able to solve the conflicts with the Islamist insurgency since the 
1980s (Menkhaus, 2007). Furthermore, a recent conflict has burst between Sudan and South Sudan 
(The Economist, 2013). 

These ongoing conflicts make Ethiopia an asylum hub for war refugees from Somalia, South Sudan, 
Sudan and even Eritrea. In 2013, Ethiopia received more than 40,000 new arrivals leading to a total 
of 400,000 refugees. It expected for this number to continue increasing in the present and following 
year, and to reaching an estimate of 520,000 refugees by the end of 2015 (UNHCR, 2014). 

3.1.6 Cultural barriers 
Ethiopia is characterised by a poly-cultural population. According to the last national census 
conducted Ethiopian Central Statistical Agency in 2007, the country accounted for more than eighty 
different mother tongues. Furthermore, the major tribes were the Oromo, Amhara, Somali, Tigrean 
and Sidama (CSA, 2010).  

The majority of the population is Christian, with: 43.5% Ethiopian Orthodox and 19.3% from other 
Christian denominations form the total population. The second largest religious group is conformed 
by Muslims (accounting for 33.9% of the population); other religious faiths are followed, including 
Ethiopian Jews, called Beta Israel, but most of their population has migrated to Israel in the last 
several decades. In addition, Ethiopia is the spiritual homeland of the Rastafarian movement. (MoFA, 
2011). 

Gender equality with regard to access to education has remarkably improved in the last four 
decades. Nevertheless, the role of women in household activities limits their access to education. 
Goldemberg (1999) through EREDPC and SNV (2008) highlights that rural women play a central role 
in domestic energy supply through firewood collection, a time demanding activity aggravated by the 
scarcity of firewood due to systematic deforestation.  

3.1.7 Concluding remarks from landscape in Ethiopia 
Albeit ambitious goals have been set to become a middle-income economy by the 2020–2023, 
Ethiopia still faces significant challenges to effectively address poverty reduction. One of the main 
barriers is the lack of basic infrastructure, which is evidenced in the low rates of access to clean 
water, household sanitation or modern types of energy. Furthermore, the continuous growth of 
Ethiopian population as well as it significant size – being the second most populous in Africa –
aggravate the infrastructure challenge. The aforementioned is evidenced by a lagging overall 
competitiveness, which restrains development efforts. Moreover, the low competitiveness 
performance of Ethiopia is also caused by the low literacy rate (39.8% in 2005). Nevertheless, 
significant efforts have been conducted over the last 40 years to improve school enrolment and 
gender equality in the access of education. 

Moreover, political instability constitutes another bottleneck both internally and externally. From the 
internal perspective, according to Oppenoorth (2014) when referring to Ethiopia: “everything is 
State-driven, hierarchical, authoritarian and bureaucratic”. Although the country deposed the 
communist by the early nineties and instituted a multi-party democracy there are still shadows from 
the authoritarianism which very present until now. From the external perspective, Ethiopia faces 
significant geopolitical issues since either there are latent border conflicts with Eritrea and Somalia or 
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wars in its neighbouring countries (e.g. Sudan and South Sudan or Somalia) that possess a threat to 
the political and economical stability. 

On the other hand, specifically to the introduction of domestic biogas in Ethiopia, the country 
presents an appropriate climate for the implementation of the technology. However, the seasonal or 
geographical scarcity of water may threaten the operability of the biogas plants, since they consume 
significant amounts of water on a daily basis (refer to section 1.4). Albeit there are significant water 
reservoirs across Ethiopia the lack of infrastructure to store and distribute this resource undermines 
the access of water. Furthermore, another motivation for the implementation of domestic biogas in 
Ethiopia is the systematic depletion of the forest coverage over the last 35 years. Despite the 
availability of firewood has diminished this period of time, the sustained population growth causes for 
an increase in the energy demand. Therefore, providing an alternative energy solution to alleviate for 
the scarcity of fuel wood may present a driver for domestic biogas implementation. 

Consequently, based on the abovementioned concluding remarks and the statements presented in 
Table 6 it can be concluded that the main barriers and drivers at the Ethiopian landscape level for 
domestic biogas dissemination are: 

Table 8. Main barriers and drivers for domestic biogas dissemination in Ethiopia’s landscape level 

BARRIERS DRIVERS 
Political and economic instability Enabling physical geography and human ecology 

Lack of competitiveness Unavailability of natural resources 
 

3.2 Analysis of relevant socio-technical regimes 
When analysing domestic biogas, it becomes evident that it possesses a duality within its nature. 
The anaerobic fermentation of the organic matter inside the digester produces two main products: 
biogas and bio-slurry. Hence, the digester can provide energy through biogas but it also can help to 
enrich the soil and crop’s productivity with the nutrients from the bio-slurry (Tauseef et al., 2013). 

Therefore, in order to better understand the dynamics of domestic biogas as a radical innovation at 
the niche level, it becomes relevant to take a step back and determine which are the relevant 
regimes and then analyse their composition and dynamics. In the current section, a characterisation 
of the Energy regime (sub-section 3.2.1) and Agricultural regime (sub-section 3.2.2) is presented. 
The author recognises that other regimes also take place and influence the technological transition 
(e.g. Financial regime). However, the analysis of the Energy regime and Agriculture regime may offer 
a comprehensive overview to understand the development and dynamics with the niche level. 

3.2.1 Energy regime 
The Energy Regime in Ethiopia is mainly based on biomass. According to IEA (2014a), 92.9% of the 
primary energy consumption comes from biofuels and waste; 81.2% of which is supplied by woody 
biomass (Wolde-Ghiorgis, 2002). Furthermore, 93.5% of the primary energy consumption holds 
place at the household level and, as it was presented in section 3.1.1, 83.2% of the Ethiopian 
population reside in rural environments (CSA, 2010). Therefore, when looking at the Ethiopian energy 
balance, it is valid to assume that the majority of the energy is supplied by fuel wood and that it is 
predominately consumed by rural households. 
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3.2.1.1 Energy balance of Ethiopia 

A good way to understand the Ethiopian Energy Regime is by looking at the Sankey Diagram of its 
energy balance, as presented in Figure 14: 

 

Figure 14. Energy balance of Ethiopia in 2011 (IEA, 2014c) 

 

Figure 14 offers a snapshot on how energy flows and distributes from its energy sources to the 
sectors where it is consumed. It can be seen that three different types of energy sources appear on 
the left side of the graph: imported oil, electricity and biofuels and waste, which represent 6.0%, 
1.1% and 92.9%, respectively. Furthermore, hydroelectric plants, mostly supply the electricity that is 
required in Ethiopia. As a matter of fact, 93.9% of the electricity comes from hydro and the remaining 
is supplied by geothermal and fossil fuel-based power plants. According to World Bank (2014), 
electricity access reached only 23% of the Ethiopian population by 2010. Specifically for biomass, 
81.2% of the biomass that is consumed comes from woody biomass (especially firewood), followed 
by dung cakes and crop residue with a contribution of 9.1 and 8.1%, respectively. Other types of 
biomass are charcoal, bagasse and bio-briquettes. (Wolde-Ghiorgis, 2002) 

On the other hand, when looking at the demand side on the right side of Figure 14, the residential 
sector consumes 93.5% of the energy that is supplied, followed by road transportation with 2.9% of 
the consumption. The rest of the sectors have a negligible contribution to the energy demand, 
including industry with 1.8% and commercial sector with 1.1%. (IEA, 2014c) 

At the household level, 98.6% of the energy is supplied by biomass (IEA, 2014c). But, how is it 
consumed? According to Gebreegziabher (2007, 2014), between 50 and 60% of household energy 
demand is used to bake injera; a traditional fermented flatbread with a sour taste. Injera is baked on 
large batches using a clay plat covered with a lid made out of straw and dried cow manure (Simons, 
2012). The baking process is highly inefficient and it predominantly uses a significant amount of 
firewood (Esthete et al., 2006). The rest of the energy is used for cooking other foods and for lighting.  

5/27/2014 IEA Sankey Diagram
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Figure 15. Distribution of types of fuels used for lighting (left) and cooking (right) 

Based on: (Wolde-Ghiorgis, 2002) this is a great visual representation! 

Figure 15 shows the types of energy used for lighting (left) and cooking (right). It can be seen that 
Kerosene is mostly used for lighting and fuel wood for cooking. But, what is more interesting is that 
according to a survey conducted by Gebreegziabher (2007), rural households in Ethiopia tend to 
use a combination of energy sources. When asked to a group of 199 interviewees which types of 
energy sources were used at the household levels, 82.7% used firewood, 9.5% dung, 93% kerosene 
and 8.1% charcoal. Gebreegziabher confirms that the fact that firewood is less common than dung 
can be due to the scarcity of firewood in the area where the survey was conducted. Likewise, 
Appendix 10 confirms the abovementioned behaviour, where in a rural household a variety of energy 
sources coexist. 

3.2.2 Agriculture regime 
Agriculture represents the main economical activity in Ethiopia, accounting for 48.8% of the GDP by 
2012 (World Bank, 2014). The country is believed to have one of the largest livestock populations in 
Africa (CSA, 2012) and it is globally recognised as the cradle for coffee, a drink deeply rooted in its 
culture. The majority of the agricultural production in Ethiopia is performed at a household level, 
where most of the peasants’ responsibilities are the combination of the harvesting of crops and 
livestock breeding. Moreover, Ethiopia’s diet is highly based on cereals, meanwhile most of the 
livestock plays an important role as draught animals as well as a “near cash” capital stock (CSA, 
2012) that can be exchanged when the farm faces a bad economical situation. 

Therefore, it is safe to assume that most of the agricultural activities in Ethiopia are conducted at a 
household level and in a rural context. Furthermore, these agricultural households are characterised 
by limitedly small land tenure and it is common for all the household members to contribute to the 
farm’s activities. Table 9 summarises the distribution of the Ethiopian households based on their 
main agricultural activity. It can be confirmed that the rural holdings account for 96.8% of the total 
agricultural holdings and the vast majority (75.1% of the rural households) mixed their activities 
between crops and livestock. 
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Table 9. Distribution of (rural and urban) Ethiopian households by type of agricultural activity  
(CSA, 2013e) 

Place of 
Residence 

Total population 
living in Agricultural 

Households 

Total holders Holders by type of holding 

Number (%) 
Crop only Livestock only Crop and 

livestock 
(%) (%) (%) 

Rural+Urban  54,548,079   11,507,383  100% 17.7% 8.2% 74.1% 

Rural  52,660,922   11,138,932  100% 17.8% 7.0% 75.1% 

Urban  1,887,157   368,451  100% 13.3% 44.3% 42.3% 
 

3.2.2.1 Agricultural crops in Ethiopia 

The agricultural activity in Ethiopia is divided in two main seasons. The meher season, which relies 
on the precipitations from June to September and it is when most of the crops are harvested. And 
the belg season, which offers a second opportunity to a harvest a smaller batch of crops thanks to 
rainfall between March and April (Megersa, 2014). Furthermore, by far, the vast majority of Ethiopia’s 
agricultural land is utilised for temporary crops, mainly to grow cereals. The base of the Ethiopian 
diet is called injera and it consists on a fermented flatbread made out of teff flour. In simple words, 
injera for Ethiopians’ diet is analogous to tortillas for Mexicans and Central Americans.  

But where exactly are most of the Ethiopian crops been produced? Figure 16 shows that most the 
production takes place in the regions of Amhara, Oromia, SNNPR and Tigray, which account 97.4% 
of the total annual crop production. It is important to take into note that due to the considerable 
difference of production between the aforementioned regions and the rest of the country, a 
logarithmic scale is used in the vertical axis in Figure 16. As it will later be explained, it is no 
coincidence that the Ethiopian National Biogas Programme (NBPE) takes places in these 4 regions 
(Amhara, Oromia, SNNPR and Tigray), since most of the crop and livestock production happens in 
these regions.  

 

Figure 16. Ethiopian annual agricultural productivity based on region 

Based on: (CSA, 2013a) 
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Ethiopian farmers employ different practices in order to improve their crops’ productivity. The most 
commonly used practice is to apply fertilizers, mainly during the meher season (second half of the 
year). These synthetic fertilizers are applied to almost half of the cropland area, meanwhile natural 
fertilizers are only applied to 10.2% of this land. Moreover, irrigation alleviates for water scarcity 
during the dry seasons between October and March. However, just 1.8% of the total cropland area 
employs irrigation practices. (CSA, 2013c) 

The crop’s productivity also is affected by the use of traditional unimproved implements for farming 
as well as the deteriorated condition of draught animals. The most common farming tool by Ethiopian 
peasants is the axe, followed by the ‘gejera’ – similar to a chopper – and the shovel. Meanwhile, the 
animals used for draught purposes are oxen, donkeys, horses, mules and camels; with oxen being 
the most commonly used animal for ploughing (57.6% of the holders) and cattle or donkeys for 
transportation (59.1% and 22.5% of the holders, respectively). Moreover, crop productivity could 
also be improved by the use of post-harvest storage facilities, however these are considered to be 
an uncommon practice among peasants; hence, unprotecting the agricultural goods from damaging 
factors such as humidity or pests. (CSA, 2013b) 

3.2.2.2 Animal husbandry 

Livestock activity plays a number of roles in Ethiopia’s economy by providing food, force, soil fertility 
and a distinctive mean of savings at the farm level (Solomon et al, 2003). The latter, represents a 
“near cash” capital stock for the peasants that can be that can be exchanged when the agricultural 
households face a economical struggles (CSA, 2012). Moreover, the manure is utilised as a natural 
fertiliser, as presented in the previous section, it is utilised in more than 10% of the Ethiopian 
croplands (CSA, 2013c). However, due to the scarcity of firewood in the country, many peasants 
have been forced to use manure as an alternative energy source through dung cakes (sun-dried 
manure). Hence, causing soil depletion in exchange for an un-efficient source of energy  
(Subedi et al., 2014; Tauseef et al., 2013). 

Ethiopia’s livestock is a considerable contributor to Ethiopia’s economy and its alleged to be one of 
the largest populations in Africa. Many of the cattle heads – 32.7% to be precise – are used for 
breeding (CSA, 2012), which coincides with the abovementioned behaviour where livestock is used 
as an exchangeable commodity at the farm’s level. Nevertheless, the most significant use for cattle 
and other large species (e.g. donkeys, horses, camels, mules or oxen) is to provide force in the farm 
tasks as draught animals. Other uses of cattle are for dairy and beef. 

Similarly to the crop’s production, most of the livestock is concentrated in the regions of Amhara, 
Oromia, SNNPR and Tigray, as it is shown in Figure 17. Oromia is the region with the highest cattle 
population with almost 22.5 million cattle heads. Camels are usually found in the Eastern and 
Northern regions of Ethiopia (e.g. Amhara, Tigray and Oromia), and are mostly used for dairy and 
transportation (CSA, 2012). Other livestock present in Ethiopia are poultry and beehives. The total 
poultry population in Ethiopia accounted for 44.9 million by 201, most of which were chicks (40%) 
and laying hens (33%). Meanwhile, apiculture represents a diversifying income for smallholder 
farmers and it represents an annual production of 39.7 million tonnes of honey and 3.8 million tonnes 
of beeswax. To put this in perspective, Ethiopia is the tenth largest producer of honey and the fourth 
largest producer of beeswax worldwide (Gebremichael & Gebremedhin, 2014). 
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Figure 17. Livestock population by region in Ethiopia 

Based on: (CSA, 2012) 

3.2.3 Concluding remarks from the relevant regimes in Ethiopia 
As explained before, there is a strong interrelationship between the energy and agriculture regime in 
Ethiopia (which was also present in the case studies of Nepal and Rwanda). This interdependence 
can be summarised as follows: the largest segment of the population is located in the rural context 
and their main source of income comes from agriculture. Furthermore, this same population 
represents the main energy consumer in Ethiopia and they satisfy most of their energy needs with 
woody biomass. The extensive demand for firewood has caused an energetic and environmental 
crisis since most of the forest coverage has been depleted over the last 35 years, hence 
undermining firewood availability, soil fertility as well as the preservation of aquifers. Ultimately, what 
happens is that Ethiopian farmers have to spend more time or money to have access to fuel wood 
and at the same time their agricultural yield is reduced due to the lack of nutrients in the soil and the 
shortage of water. 

Therefore, the inability of the predominant regimes to solve this situation creates a window of 
opportunity for the deployment of alternative means to revert this behaviour. As mentioned before, 
domestic biogas upscale the use of animal dung since it has the potential to provide biogas to 
supply the energy demand and bio-slurry to be applied as an organic fertiliser. Furthermore, 
motivated to solve the energetic and environmental crisis, the Government of Ethiopia has embarked 
on the deployment of initiatives to counteract this crisis. In Appendix 5, in sub-section A5.2.1.3, a list 
of ambitious projects that are being implemented within the energy regime is presented. It can be 
highlighted the construction of large-scale electricity production projects such as the hydropower 
project GERD or Corbetti Geothermal power plant, both of them rank among the largest projects of 
its kind in the African continent. Moreover, the deployment of such projects is embedded into 
ambitious national development programmes such as the ones presented in Figure 12. Currently, 
most of the Ethiopian Development Projects are framed in accordance with the Growth and 
Transformational Plan (GTP) 2010/11 –2014/15. Therefore, it can concluded that a suitable sectorial 
policy also helps to steer the development of projects such as domestic biogas dissemination. 

However, what remains as significant barrier is the lock-in of the current energy consumption 
practices albeit the energy crisis that is happening. According to Oppenoorth (2014), Ethiopian 
peasants, specially the women, can spend even days gathering firewood for their weekly energy 
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needs due to the scarcity of firewood. However, factors such as their limited purchase power forbid 
them to invest on alternatives to solve this situation. According to Gurung and Oh (2013) firewood 
collection becomes a very time demanding activity that forbids the farmers to use that same time 
increasing their agricultural yield or attending to school. 

Based on the aforementioned remarks and the statements presented in Table 6, Table 10 presents a 
summary of the barriers and drivers that may affect domestic biogas dissemination in Ethiopia at the 
regime level.  

Table 10. Main barriers and drivers for domestic biogas dissemination in Ethiopia’s interrelated 
energy and agriculture regime 

BARRIERS DRIVERS 

Regime lock-in 
Incomplete regime 

Suitable sectorial policy 
 

 

3.3 Socio-technical niche 
The development of modern and cleaner types of energy in Ethiopia is not solely based on domestic 
biogas. Current research reveals that other radical innovations are beginning to appear in the 
country, all of them aiming to contribute to solve the energy crisis that the country is experiencing. 
Furthermore, as explained in section 3.2.1, most of the energy consumption in Ethiopia happens at 
the rural household level and it is mainly used for cooking. Therefore, significant efforts have been 
made to improve the energy efficiency at the household level (Asfaw, 2014; Tsegaye, 2014).  
For example, a large variety of improved cook stoves are being commercialised with the help of local 
actors such as HOA-REC&N and GIZ-Ethiopia (refer to Appendix 14).  

Moreover, other renewables, especially pico-solar is starting to spread in the country and even 
private enterprises are beginning to appear for the installation and commercialisation of the 
technology (Sishuh, 2014). Furthermore, large-scale power plants, like the Grand Ethiopian 
Renaissance hydro project or Corbetti Geothermal (described in Appendix 5) also stand out as new 
innovations that cross-fertilise with other sectors such as industrial or economic development  
(Pusch, 2014). Nonetheless, the author would like to remind its readers that when going through the 
next sub-sections it is vital to keep in mind that the development of domestic biogas is not an 
isolated effort. And, aside from being influenced by the dynamics with the regime and landscape 
levels, it also coexists and competes with other niche technologies that are starting to emerge in 
Ethiopia.  

Furthermore, paraphrasing Geels (2002), the socio-technical niche is the locus for radical innovation 
and it is crucial for technological transitions since it provides seeds for change. Therefore, by 
focusing the analysis at the niche we will be able to understand how domestic biogas technology is 
being deployed in Ethiopia and from there be able to derive insights to identify the barriers and 
drivers that influence its dissemination. Furthermore, an additional relevance of this analysis is that to 
date, no similar assessment has been conducted in Ethiopia since the launch of the National Biogas 
Programme in 2008. Therefore, the current research aims to fill in the gaps of information and 
provide inputs that could be relevant for the stakeholders involved in order to steer the development 
of domestic biogas in Ethiopia. 
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In the following sub-sections, a description of the development of domestic biogas at niche level will 
be provided. Sub-section 3.3.1 starts by presenting the historical development of domestic biogas in 
Ethiopia. This is followed by an identification of the stakeholder map in sub-section 3.3.2. Then, an 
analysis based on Strategic Niche Management is conducted in sub-section 3.3.3. Finally, 
concluding remarks based on the niche level are provided in sub-section 3.3.4. 

3.3.1 History of domestic biogas in Ethiopia 
Biogas was introduced in Ethiopia around 1957 by Ambo Agricultural College. Since then, small and 
isolated efforts to promote the technology were carried. However, none of these efforts were able to 
up-scale biogas technology (J. U. Smith, 2011). In 2006, EREDPC and SNV carried a feasibility 
assessment to identify the technical potential for domestic biogas in Ethiopia (Esthete et al., 2006). 
The study was followed by an implementation report that culminated in the launch of the  
Ethiopian National Biogas Programme (NBPE) in 2008. The NBPE started with a first phase of 
implementation between 2008 and 2013 aiming to deploy 14,000 biogas plants over this period 
(Boers & Esthete, 2008). Nevertheless the goal was not achieved and the target had to be reduced 
to 10,000 biogas plants by the end of the first phase (Alemayehu, 2014; Pütz, 2014; Teka, 2014; 
Tsegaye, 2014). Nowadays, the second phase of the NBPE is being implemented until 2017 with the 
aim to construct 20,000 additional biogas plants (Alemayehu, 2014).  

3.3.1.1 Introduction and early developments of domestic biogas 

This initial period of implementation of biogas in Ethiopia was not solely focused on domestic biogas; 
also institutional and large-scale digesters were deployed. Nevertheless, a common characteristic 
was that the experiments were conducted on isolated manner without proper means to up-scale the 
technology. 

Biogas was first introduced in Ethiopia by Ambo Agricultural College around 1957 to supply the 
energy for welding agricultural tools. During the 1970’s, two biogas plants were introduced by FAO 
as pilot projects to promote the technology (J. U. Smith, 2011). During the last two decades, around 
1,000 biogas plants were deployed in Ethiopia with sizes ranging between 2.5 and 200 cubic meters 
for households, communities and institutions (Boers & Esthete, 2008). During this period, different 
models were used (e.g. fixed-dome, Indian floating-drum and bag digesters). However, according to 
multiple actors there was no local capacity to either up-scale the technology nor sustain, hence just 
40% of the aforementioned biodigesters are still operational (Esthete et al., 2006). 

Between 1999 and 2002, Christopher Kellner, a German biogas expert, built 60 fixed-dome biogas 
plants through a bottom-up implementation approach he titled “From the Point to the Area”. This 
deployment was partly done based on an Ethiopian-German development project named  
“Land Use Planning and Resource Management, Oromia” (LUPO). His implementation method 
consisted of the construction of an initial biogas plant and the sub-sequent promotion within the 
close surroundings. This triggered local demand from neighbours and allowed the building of 
additional biogas plants. However, the rate of implementation was slow due to the limited trained 
labour force (basically, Mr. Kellner and a technician he hired). In 2002, Mr. Kellner departed from 
Ethiopia and wrote a manual for the construction of LUPO digesters, which was adapted to the 
Ethiopian context. (Kellner, 2002, 2014)  
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Furthermore, since 2000, LEM-Ethiopia (a local NGO) started an awareness and promotion 
programme with latrine-fed biogas digester in schools and households in regions like Amhara, 
Oromia and SNNPR (Worku, 2014). To date, 22 and 25 of these digesters have been installed in 
schools and households, respectively. However, no data was found to determine whether those 
plants are still operational. 

In 2006, a technical team integrated by experts from the Ethiopian Rural Development and 
Promotion Centre (EREDPC) and SNV conducted a feasibility study to determine biogas potential in 
four Regions of Ethiopia which accounted for the largest number of inhabitants and livestock 
(Amhara, Oromia, SNNPR and Tigray). In Table 11, a summary of the technical potential for domestic 
biogas in Ethiopia based on the aforementioned feasibility assessment. It is important to note that 
two scenarios (low and high) were calculated based on the availability and access to water 
resources in each region. It was estimated that between 1.1 and 3.5 million households could benefit 
from the technology. Consequently, a 5-year pilot domestic biogas programme was proposed with 
an estimated cost of 11 million EU aiming to deploy 10,000 biogas plants over this period.  
(Esthete et al., 2006) 

Table 11. Technical potential for domestic biogas in Ethiopia 

Based on: (Esthete et al., 2006) 

Technical Potential Amhara Oromia SNNPR Tigray TOTAL 

Low scenario  255,361   641,033   159,340   75,591   1,131,325  
High scenario  788,287   1,978,840   538,720   206,420   3,512,267  
 

On the other hand, by 2007, Dutch experts had conducted similar studies related to domestic 
biogas technical potential in several African countries, including Ethiopia. The rising interest on the 
technology led to the launch of “Biogas for Better Life, An African Initiative” in Nairobi in May 2007. 
Together with the launch of the initiative a business plan was developed with the aim to construct 
two million biogas plants by 2020, create 800 private biogas companies and 200 biogas  
appliance-manufacturing companies. (van Nes & Tinashe, 2007) 

3.3.1.2 Deployment of the NBPE 

Inspired from the positive environment with regard to domestic biogas in Africa and with the aim to 
up-scale domestic biogas in Ethiopia, the Ethiopian National Biogas Programme (NBPE) was 
developed and launched for a first stage of implementation between 2008 and 2013. From February 
to July 2007, a team from SNV and EREDPC conducted an extensive consultation process with 
relevant stakeholders in order to develop a Project Implementation Document or PID  
(Boers et al., 2008). On June 16th, 2007 the draft of the PID was presented and approved. Even 
though the assessment report suggested constructing 10,000 domestic biogas plants over a 5-year 
programme, the Ethiopian Government aimed to increase this target to a higher number. In the end, 
the consensus was set to build 14,000 family-sized biogas plants between 2008 and 2013 and the 
NBPE was launched. (Boers, 2014) 

Furthermore, it has to be noted that similarly to Rwanda and Nepal, a subsidy is provided to biogas 
users to compensate for the initial cost and hence improve the affordability of the biogas plants 
(Alemayehu, 2014). The provision of the subsidy depends on the compliance of the technical criteria 
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set by the NBPE that basically determines that a single biodigester model is allowed to be 
constructed: the SINIDU model which is an adaptation of the Nepalese GGC-2047 fixed-dome 
digester (Boers et al., 2008). A thorough analysis of the role of subsidies as well as an overview of 
the domestic biogas technologies employed by the NBPE is presented in Appendix 9. 

The first years of implementation of the NBPE faced several obstacles in deploying the programme. 
Between 2008 and 2009, SNV decided to go beyond its scope and set up the NBPE (Teka, 2014).  
It is important to understand that by then, biogas was considered as new technology in the rural 
context and the response of the demand was slower than expected. In this period, SNV installed 98 
biodigesters in the four regions for demonstration purposes and decided to expand the number of 
woredas where the NBPE could be implemented aiming to catalyse biogas dissemination  
(Teka, 2014). 

The slow development of the NBPE was reflected in the small amount of biogas plants that were 
built. Moreover, the situation was exacerbated by a cement crisis faced by Ethiopia between 2010 
and 2011 (Alemayehu, 2014; Boers, 2014). Consequently, in 2010, during an intermediate revision of 
the NBPE, the African Biogas Partnership Programme (ABPP) decided to reduce the initial target 
from 14,000 to 10,000 biogas plants by end of the first phase in 2013 (Alemayehu, 2014; Pütz, 2014; 
Teka, 2014; Tsegaye, 2014). However the decision was taken silently and no official document was 
found stating the reasons for the change. 

The first phase of the NBPE culminated on December 31st, 2013. Official sources have stated that 
8,063 biogas plants were built during this phase and distributed as follow: 2,480 biogas plants in 
Oromia, 1,992 in Tigray, 1892 in Amhara and 1,699 in SNNPR (Alemayehu, 2014). Nevertheless, 
anonymous sources have stated that this number is inaccurate and could be significantly lower, 
mostly because many of the biogas plants that have been constructed are not operational 
nowadays. 

3.3.1.3 Second phase of the NBPE  

The second phase of the NBPE will be developed between 2014 and 2017 and aims to construct 
20,000 additional biogas plants. In 2014 alone, the government expects to build 3,600 biodigesters 
in the four regions of implementation (Alemayehu, 2014). A significant goal for this second phase is 
to enable private sector involvement, a goal that was unaccomplished in the first stage of the NBPE 
(Asfaw, 2014; Oppenoorth, 2014; Teka, 2014). By the time the current research was conducted, no 
official verification or validation of the first stage of the NBPE was performed. Consequently, most of 
the data was based on interviews of relevant stakeholders during the author’s visit to Ethiopia. 

 

Figure 18. Number of domestic biogas plants constructed or targeted by the NBPE 
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Figure 18 presents a graphical summary of the number of domestic biogas plants constructed in 
Ethiopia since their introduction in 1957 (the first and second phase of the NBPE are name NBPE1 
and NBPE2 in the graph, respectively). It can also be seen the change in target in the initial phase 
from 14,000 to 10,000 biogas plants as well as the new target to build 20,000 additional biogas 
plants. 

3.3.2 Stakeholder map for domestic biogas in Ethiopia 
After five years of implementation of the NBPE in Ethiopia, the structure and dynamics for the 
development of domestic biogas has been shaped by constant institutional changes as well as the 
appearance of new actors, many of which work outside the NBPE framework. The lack of official and 
up-to-date information resources forced the author to conduct a reiterative process to map the 
current stakeholders related to domestic biogas in Ethiopia. 

This mapping process started by studying previous identifications of the relevant stakeholders 
conducted by Esthete et al. (2006) and Boers et al. (2008) before the launch of the NBPE and was 
complemented by the insights gained from the case studies of Nepal and Rwanda presented in 
section 2.4.3.2. Later, the presence of the previously identified actors was revised based on the 
discoveries found in the literature. Then, a reiterative process of improvement was conducted 
through the gradual elaboration of the stakeholder map based on the inputs of the stakeholders that 
were interviewed in The Netherlands and Ethiopia; the iterations were conducted until the 
interviewees suggested no further changes. Nonetheless, the author recognises that this stakeholder 
map could be missing actors and initiatives since the field research was constrained by a limited 
number of interviews with key actors in The Netherlands, and Addis Ababa and SNNPR in Ethiopia. 

Sub-section 3.3.2.1 looks into the structure of the NBPE which represents the core for the 
implementation of domestic biogas in Ethiopia; then, by the end of this sub-section the identified 
stakeholder map is presented in Figure 20. Based on the stakeholder map of Figure 20, initiatives 
that conducted outside or in collaboration with the NBPE are reviewed in sub-section 3.3.2.2.  

3.3.2.1 Structure of the NBPE 

The NBPE consists of the main implementation framework for the dissemination of domestic biogas 
in Ethiopia, as its initial structure was developed in 2008 where multiple actors were assigned with 
specific roles and responsibilities (Boers et al., 2008). However, since then, the implementation 
structure of the NBPE has changed. 

Figure 19 depicts the main stakeholders for domestic biogas under the NBPE based on the 
programme’s PID (Boers et al., 2008). It can be seen that the NBPE was led at a Federal level by the 
EREDPC which was part of the former Ministry of Mines and Energy. A National Biogas Coordination 
Office (NBPCO) was created under the supervision of the EREDPC. Furthermore, in each one of the 
four implementing regions (Amhara, Oromia, SNNPR and Tigray) the respective Mines and Energy 
Bureaus (MEA) were appointed as leading institutions, which also supervised the work of the 
Regional Biogas Coordination Offices (RBPCO). Moreover, the implementation of the NBPE is done 
at local level in coordination with the Woreda Administration and in collaboration with the private 
sector, consisting of individual masons that are trained by the NBPE. (Alemayehu, 2014; Boers et al., 
2008; Oppenoorth, 2014; Teka, 2014) 
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However, although the EREDPC was appointed as lead implementation organisation at the federal 
level, a ministerial restructuration at a Federal level incurred in the closure of the EREDPC and the 
transference of the NBPE from the former Ministry of Mines and Energy (nowadays Ministry of Mines) 
to the Ministry of Water, Irrigation and Energy. Despite this change, at a regional level, the Mines and 
Energy Bureaus (MEA) is still the leading institution of the NBPE though in some regions they might 
also be known as Water and Energy Bureau or Energy Bureau. (Alemayehu, 2014) 

To date, the NBPCO and the four RBPCOs are operational, nevertheless the National Biogas 
Coordinator resigned in 2013 (Oppenoorth, 2014) and by the time the current research was 
conducted no official substitute had been appointed. Therefore, one of the two Chief Engineers,  
Mr. Tesfaye Alemayehu of the NBPCO was appointed as Acting National Biogas Coordinator 
(Alemayehu, 2014). 

 

Figure 19. Stakeholder map of the NBPE according to the programme’s PID 

Based on: (Boers et al., 2008) 
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The RBPCOs are in charge of ensuring that the constructed biogas plants comply with the NBPE 
standard. Therefore each RBPCO has between one and three Biogas Technicians in charge of the 
supervision and training of the masons (which are called Energy Experts and operate at a local level) 
(Alemayehu, 2014). The RBPCO is also in charge of the approval and allocation of the subsidy for 
each biogas plant. Meanwhile, the NBPCO provides some specific parts of the biogas plants (e.g. 
biogas valves) as well as the biogas lamps (Jijawo, 2014).  

Other government institutions at the federal and regional level were appointed by the NBPE, however 
their interaction is through the National Biogas Programme Sector Steering Committee (NBPSSC) 
and the four Regional Biogas Programme Sector Steering Committees (RBPSSC). For example, 
members of the Ministry of Agriculture  (MoA) and the Ministry of Finance and Economic 
Development (MoFED) are present in the NBPSSC, however they do no take active part in the 
implementation of the NBPE. 

The role of SNV has been to provide technical assistance at a federal and regional level on topics 
such as the training of technicians, bio-slurry promotion and extension and private sector 
development but not implementation (Oppenoorth, 2014; Teka, 2014). In addition, the NGOs are also 
part of the NBPE and their main tasks are: promoting and creating awareness about domestic 
biogas as well as providing user training (Araya, 2014; Worku, 2014). During the author’s field trip to 
Ethiopia, two local NGOs were identified and interviewed: 1.) LEM-Ethiopia, who has worked on the 
promotion of the technology through demonstration latrine-fed biogas plants in schools and 
households (Worku, 2014); and 2.) Institute for Sustainable Development (ISD) who focuses on user 
training for bio-slurry utilisation (Araya, 2014). 

The Universities and the Technical and Vocational Education Training (TVET) Institutions are in 
charge of providing training, especially to the biogas technicians. As it will be explained in section 
3.3.3.3, the training is offered by SNV in collaboration with the NBPCO and the biogas technicians 
from the RBPCO. Furthermore, both Universities and TVETs conduct local research and 
development efforts, however in most of the cases these efforts are done outside the NBPE (as it will 
be explained in section 3.3.2.2). 

Figure 20 depicts the revised and updated stakeholder map of domestic biogas in Ethiopia. As it 
can be seen, the NBPE is situated in the centre of the diagram. Nonetheless, a significant number of 
efforts are being implemented outside, or in collaboration, with the NBPE. In the next section 3.3.2.2, 
a general overview of the main efforts that were identified will be presented. 
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Figure 20. Stakeholder map of domestic biogas in Ethiopia 
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3.3.2.2 Efforts being done outside or in collaboration with the NBPE 

Although the NBPE is the main implementation framework for domestic biogas dissemination in 
Ethiopia, there are complementing efforts to the programme as well as isolated initiatives that aim to 
fulfil the gaps left by the NBPE. In this section, a general overview of the initiatives and actors found 
will be presented. 

3.3.2.2.A Biogas-fed “injera mitad” 

As earlier discussed, Ethiopian households represent the major energy-consuming sector. Moreover, 
although it is undergone through a highly inefficient process, injera baking represents around 50 to 
60% of the households’ energy consumption (Gebreegziabher, 2014). Despite the aforementioned 
information being identified in the NBPE’s feasibility assessment (Esthete et al., 2006), to date, there 
are no commercial applications that enables users to cook their injera with biogas. 

Nevertheless, it was revealed that isolated local research efforts have been conducted to integrate 
biogas with improved injera mitads (or “injera ovens”). For example, Leon Simons, a Dutch 
Entrepreneur and owner of SunnySimons, has developed an improved injera mitad in collaboration 
with an Ethiopian company titled Et-Solar Tech PLC, which is commercialised as “Magic Mitad” 
(SunnySimons, 2014). The Magic Mitad substitutes the clay material that is used by traditional mitads 
with glass (which has a significantly better thermal conductivity), hence reducing the energy 
consumption during the cooking. Mr. Simons has been collaborating with (B) Energy, another biogas 
related micro-enterprise, in the integration of the Magic Mitad with biogas. Moreover, (B) Energy has 
developed a funnel system in order to improve the distribution of heat provided by the biogas 
burners, which also promises to achieve the required amount of energy to successfully cook injera 
(Pütz, 2014). By the time the current research was conducted, initial experiments were carried out by 
SunnySimons and (B) Energy, demonstrating promising results (Simons, 2014). 

Furthermore, given the fact that injera baking is highly demanded by biogas users (Jijawo, 2014; 
Teka, 2014), it was reported by several interviewees that other innovation efforts around the country 
were being held with the aim to develop a biogas-fed injera mitad. For example, it was mentioned 
that a graduate from Bahir Dar University in Tigray had successfully developed a biogas-fed injera 
mitad. But, even though there was an explicit willingness to support this innovation, interviewees 
revealed that the bureaucratic procedures within the Ministry of Water, Irrigation and Energy 
constrained the effort. Moreover, it was also expressed that in order for any new appliance to be 
commercialised with support of the biogas programme, it first had to be certified and approved by 
the NBPE. (Alemayehu, 2014) 

3.3.2.2.B Local modifications of the fixed-dome digester 

As explained in section 3.3.1, the NBPE standardised the biogas plant technology to the fixed-dome 
SINIDU model that mainly employs a mix of sand, cement and stones for the digester chamber and 
the same mix with finer stones (or gravel) for the dome (Jijawo, 2014). The use of stones instead of 
fired bricks – commonly used in other African countries – is based on the fact that stones are widely 
available in Ethiopia and hence, cheaper than fired bricks (Boers, 2014). 

However, other African countries have gradually started to experiment with Interlocking Stabilised 
Soil Blocks (ISSBs), which are an alternative for fired bricks and concrete blocks. ISSBs have better 
physical properties than fired bricks and consist of a mix of soil, water and stabilisers (e.g. cement, 
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lime, sand). The amount of stabilisers used represents a small fraction of the block and the 
composition of the mix varies with characteristics of the soil. Moreover, – different to fired bricks – 
ISSBs do not required to be heated, a practice that is commonly performed using significant 
amounts of firewood. Nevertheless, ISSBs need to be pressed in order to increased the 
compressibility strength; this can be don’t through manual press or a hydraulic, both of which are 
widely available across Africa. (Lewis, 2009; White & Feltham, 2013) 

More recently, ISSBs have been used as a substitute for fired bricks in Uganda and Tanzania 
(Oppenoorth, 2014; Veen, 2013). Through the present study’s interviews conducted with key 
stakeholders, it was discovered that a group of Ethiopian technicians were trained based on the 
experiences from Uganda on ISSB use, which led to the construction of experimental ISSB fixed-
dome plants. However, the unsuccessful results due to the low performance of the experiments 
culminated into feelings of failure, thus causing the discontinuation of the experiment without further 
improvement (Teka, 2014). It was also recognised that the lack of institutional capacity and the 
limited funding constraints the NBPE to conduct these kinds of experiments (Alemayehu, 2014). 
Nevertheless, many actors showed interest in reintroducing the technology to Ethiopia (Alemayehu, 
2014; Asfaw, 2014). 

3.3.2.2.C Biogas as a social business 

“…the installation of biogas plants at household level, each one big enough to theoretically 

supply one family with sufficient gas, is fraught with difficulties, especially regarding 

attainment of the poorest and sustainability of the subsidy driven activity.” 

(Pütz, Asfaw, Leta, & Müller, 2011) 

Katrin Pütz, a German Agricultural Engineer and MSc. graduate from Hohenheim University 
conducted her MSc. thesis, in 2010, on the development of an alternative biogas-transporting 
device, which culminated in the current development of a business model for domestic biogas 
dissemination (Pütz, 2014). Mrs. Pütz, was motivated by the constraints of programmes like the 
NBPE and decided to develop a low-technology and low-cost biogas transporting device which 
consists of a flexible (non-elastic) container made of polypropylene and polyethylene with straps that 
can be carried as a backpack (Pütz et al., 2011), hence the nickname of the invention as “biogas 
backpack”. The container measures a bit more the 1 cubic meter, which according to its promoters 
is enough to supply the basic energy needs of a rural household (Tsegaye, 2014).  

Presently, Mrs. Pütz co-owns (B) Energy, a private enterprise currently hosted by the Horn of Africa 
Regional Environment Centre and Network (HOA-REC&N), based in Addis Ababa, Ethiopia (Pütz, 
2014). Currently, (B) Energy and HOA-REC&N are working on a 6-month pilot project to test a 
business model for the commercialization of the biogas backpacks through a social business 
approach. The business model consists of the empowerment of a local businessperson hired by (B) 
Energy to run a facility able to supply the biogas needs of its neighbours. Hence, instead of installing 
one biodigester per household (as intended by the NBPE) a larger facility is deployed in (B) Energy’s 
facility. Furthermore, the local representative is trained to operate the biogas plant, conduct basic 
maintenance, and commercialize the biogas backpacks and the bio-slurry (Asfaw, 2014; Pütz, 2014; 
Tsegaye, 2014). Also, it is interesting to note that the biogas plants used consist of bag digesters 
instead of the fixed-dome model. The described business model is depicted in Figure 21 below: 
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Figure 21. (B) Energy’s social business model for biogas commercialization ((B) Energy, 2014) 

 

The local representative of (B) Energy has the responsibility and the motivation to reach clients in 
order to run the business and gain profit, hence creating an incentive to disseminate the technology. 
Each branch would centrally supervised by (B) Energy which also conducts research and innovation 
efforts to improve the biogas value chain. For example, when consulted, the company was 
conducting experiments to integrate biogas in injera baking (refer to section 3.3.2.2.B) as well as the 
distillation of arake (a strong alcohol mostly present in SNNPR). Furthermore, it is important to note 
that a significant design criterion of the company is to deploy their technology using locally available 
materials and without the help of international aid cooperation. After the competition of the pilot 
project, if successful, the business model will be promoted by (B) Energy, concentrated in remote 
and rural regions. (Pütz, 2014) 

3.3.2.2.D Compressed biogas cylinders 

LEM-Ethiopia and 4R Energy PLC, an Ethiopian based private enterprise have signed a Public 
Private Partnership to install a methane compression facility fed from the effluents of Kaliti 
Municipality’s Sewage Plant, located in the outskirts of Addis Ababa. The aim of this initiative is to 
capture the methane effluent, purify the gas and compress it in order to produce compressed 
biogas (CBG). The CBG would be commercialised as cleaner alternative for liquated petrol gas 
(LPG) or natural gas, both of which are imported to Ethiopia. The target customers for this private 
initiative would be large residential complexes, hotels and eventually transportation. (LEM-Ethiopia & 
4R Energy, 2014; Sishuh, 2014). 

The Kaliti project aims to generate more than 11 thousand tonnes of raw biogas per year and will 
require an investment of around 2.275 million USD of which 60% will be funded by debt and 40% by 
equity (Sishuh, 2014). LEM-Ethiopia is in charge of the promotion and lobbying of the project as well 
as providing technical support. Moreover, eventually the project is expected to commercialise the 
slurry effluent as fertiliser (Worku, 2014)..  
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A fair question arose while interviewing Mr. Bejamin Sishuh, Executive Director of 4R Energy, 
concerning the energy cost of purifying and compressing the methane, which is known to be ‘very 
expensive’ in energy terms. Although Mr. Sishuh could not specify the technical viability of this 
process, his arguments were based on the fact that the initial consideration was to flare the methane 
and economically speaking, due to the low electricity tariffs in Ethiopia, it was not viable to install a 
power plant using the methane effluent. Furthermore, LEM-Ethiopia and 4R Energy are also working 
to deploy a similar project in a smaller sewage plant in Akaki-Chafe. For the moment, as it was 
recognised by Mr. Sishuh, the efforts are being focused on raising the equity to fund the first project. 
(Sishuh, 2014). 

3.3.2.2.E Renewable Energy and Energy Efficient Technology Centres (RETCs) 

With the support from the European Union Energy Facility, HOA-REC&N in collaboration with other 
partners like GIZ and SNV, have been able to establish 20 Renewable Energy and Energy Efficient 
Technology Centres (RETCs) in 6 selected woredas in 3 Regions of Ethiopia (Oromia, Amhara and 
Tigray). The aim of these facilities is to be managed by small and medium-scale enterprises in order 
to create awareness and local capacity on different topics related to renewable energy and energy 
efficiency. The project was launched in 2011 and to date, the construction of the buildings has been 
finalized and it is expected for the Centres to start operating by the summer of 2014. According to its 
promoters, the Energy Technology Centres will provide special attention to household energy 
technologies and offer solutions related to lighting and cooking – one of the topics to be covered will 
be biogas. (Asfaw, 2014; Tsegaye, 2014) 

3.3.2.2.F Networks related to domestic biogas 

As depicted in Figure 20, there are several networks related to domestic biogas in Ethiopia. As 
explained in Appendix 5, the African Biogas Partnership Programme (ABPP) serves as the channel 
to allocate funds for the biogas programmes supported by DGIS fro The Netherlands. The member 
countries of the ABPP are Burkina Faso, Ethiopia, Tanzania, Kenya and Uganda. The ABPP is in 
charge of supervising the annual progress on the implementation of each national biogas 
programme (Oppenoorth, 2014). Moreover, the ABPP publishes monthly updates with thorough data 
on biogas implementation in its member countries (ABPP, 2013). The ABPP is based in Nairobi, 
Kenya, and Hivos International supervises it. The ABPP has hosted annual thematic workshops for 
knowledge sharing among its members, however many of the interviewees complained that 
technology transfer through the ABPP was limited and pleaded for larger support. A good example 
is the case of ISSBs for fixed-dome digester presented in section 3.3.2.2.B. 

The Horn of Africa Regional Environment Centre and Network (HOA-REC&N) is based in Ethiopia 
and represented through satellite offices in Djibouti, Kenya, Somalia, South Sudan and Sudan. HOA-
REC&N is an autonomous institution hosted by Addis Ababa University and serves as linkage point 
between civil society and research institutions (HOA-REC&N, 2014). As presented in the current 
research, HOA-REC&N is present in several research initiatives such as the biogas backpacks or the 
Energy Centre. Moreover, according to Dr. Araya Asfaw, Executive Director of HOA-REC&N, the 
institution has the capacity to leverage knowledge transfer among its member countries.  

Furthermore, Talk Energy Ahead (TEA), a new informal network in Ethiopia, has started to 
incorporate group actors from different sectors such as private sector, Universities, NGOs and aid 
cooperation. During the field trip to Ethiopia it was possible to attend the 43rd informal discussion 
presented by the Climate Innovation Centre (CIC), an initiative from the World Bank to promote 
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private sector involvement in topics related to climate change; the CIC is currently hosted by  
HOA-REC&N. Each one of the informal discussions had a different topic and attendees were able to 
participate in a very dynamic way. Moreover, most of the activity of this network is conducted 
through social media (more specifically, through a Facebook Group) where users can post technical 
material, promote events or discuss energy related topics. Figure 22 shows a photograph during 43rd 
informal discussion on April 25th, 2014:  

 

Figure 22. Photograph of the 43rd informal discussion of  
Talk Energy Ahead in Addis Ababa, Ethiopia 

3.3.2.2.G Biogas for Co’op members 

When visiting SNNPR’s Regional Biogas Coordination Office, it was reported that a new 
standardised credit scheme had been implemented in Cooperation with Sidama Coffee Cooperative 
since 2013. Although the average price of the biogas plants built through this scheme was higher 
than the benchmark (17,000 Birr instead of 14,000 Birr), the biodigesters included additional 
features like latrine connection, bio-slurry pit and a manure mixer for the inlet. Moreover, the Co’op 
offered a 6,000 Birr micro-loan; this means that from the initial 8,200 Birr that the users would have to 
contribute 6,000 Birr would be covered by the micro-loan. To date, 191 biodigesters have been 
constructed through this scheme (132 digesters in 2013 and 59 digesters by May, 2014). (Jijawo, 
2014) 

3.3.2.2.H Other initiatives 

It is worth mentioning that other biogas initiatives were present in Ethiopia, however due to the 
unavailability of complete information it was not possible within the scope of this study to accurately 
document and asses their contributions. Future studies may want to examine a recent effort to 
introduce fibre glass biogas plants in Ethiopia (Pütz, 2014) as well as a failed attempt to disseminate 
bag digesters (Boers, 2014; Teka, 2014) as well as biogas-fed vehicle (Sishuh, 2014). 

It has to be recognised the it is very probable that more research and innovation efforts are being 
held in Ethiopia related to domestic biogas however due to time and economical constrains it was 
not possible to extend more on this topic. Although, the abovementioned examples provide a 
glimpse into the different initiatives that are being held to fulfil the gaps of the NBPE, and in some 
cases to work independently of the programme. In the next section, the alignment of the actor will be 
analysed. 
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3.3.3 Application of SNM at the niche level 
After the presentation of the historical deployment of domestic biogas in Ethiopia as well as the 
identification of the relevant stakeholders it becomes appropriate to assess the development based 
on the theoretical background offer by Strategic Niche Management (SNM). To be more specific, 
what will be presented in this section is the analysis of the processes that are relevant for SNM, 
namely: network formation, dynamics of expectations and learning processes.  

3.3.3.1 Network formation 

The network formation looks into the composition and alignment of the actors in order to assess their 
influence on the development of the niche (Hoogma, 2000; Raven, 2005). In the case of Ethiopia, as 
mentioned before, the NBPE defined the actors that should be present in the development of the 
programme and assigned specific roles to each one of them (Boers et al., 2008). As presented in 
Figure 19, actors were divided based on the different jurisdictional domains – federal, regional and 
local – and their respective backgrounds: government, NGOS, Micro-Finance Institutions, private 
sector, biogas users, etc. 

Although the network of actors is diverse, the alignment among the stakeholders that are directly or 
indirectly involved with the Ethiopian biogas sector is inhomogeneous and difficult to categorise. The 
NBPE consists of the main framework of implementation, however complementing efforts as well as 
independent initiatives aim to fulfil the gaps left by the NBPE. Although cooperation linkages occur 
among actors, as it can be appreciated in the stakeholder map in Figure 20, in many cases 
cooperation is weak or inexistent. Below, the alignment among stakeholders is revised at three 
different layers of implementation: 1.) national and international, 2.) regional and 3.) local.  

3.3.3.1.A National and International level 

At the federal level, the NBPE is leaded by the National Biogas Programme Coordination Office 
(NBPCO), which is hosted by the Ministry of Water, Irrigation and Energy (MoWE). The National 
Biogas Sector Steering Committee (NBSSC) was proposed since the implementation of the NBPE 
and allows integration of actors from the Ministry of Agriculture (MoA), Ministry of Finance and 
Economic Development (MoFED), Ministry of Environmental Protection and Forestry, as well a 
representatives from the private sector and NGOs (Alemayehu, 2014; Boers et al., 2008). However, 
weak linkages between MoWE and the Ministry of Agriculture undermines inter-ministerial 
cooperation (Araya, 2014).  

The Ministry of Agriculture manages a thorough database of farmers, as well as characteristics 
about the number and type of livestock they own (Araya, 2014), a resource that would be of high 
value to identify potential customers. Furthermore, the Ministry of Agriculture has a direct line of 
command to its extension officers who work at a local level and have direct contact with farmers. 
Meanwhile, the complex structure of the NBPE incurs in redundant hierarchies and bureaucracy 
(Oppenoorth, 2014). The fact that the Ministry of Agriculture does not play an active role in the 
implementation of the NBPE creates an institutional schism for the dissemination of domestic biogas. 

On the other hand, it has been reported that the abovementioned is not the case for the Ministry of 
Finance and Economic Development (MoWE), mostly because of the proactive approach of the 
current Minister, hence providing a positive contribution to the NBPE (Oppenoorth, 2014). 



 66 

At an international level, most of the stakeholders provide technical assistance and funding to the 
NBPE or other domestic biogas initiatives in Ethiopia. There is a strong consensus in the fact that the 
Government of Ethiopia is determined to play a strong role in domestic biogas dissemination  
– as well as other sustainable energy technologies – (Boers, 2014; Oppenoorth, 2014; Sishuh, 2014). 
However, this strong presence of the Government hinders private entrepreneurship and lack 
institutional capacity incurs in an inefficient rate of implementation of the technology  
(Oppenoorth, 2014). Furthermore, even though efforts have been made by international actors to 
ease decision-making or planning, the actual implementation of those improved mechanisms does 
not happen. A good example is presented in Appendix 12 (question 2) about the unsuccessful 
implementation of the improved administrative manuals that were developed by Hivos International. 

3.3.3.1.B Regional level 

Although implementation is carried out at a local level, most of the activities are managed and 
supervised at a regional level. Coincidentally, most of the stakeholders are grouped at this level  
(as it can be seen in the stakeholder map in Figure 20). The majority of the Universities operate at a 
regional level, however it was revealed the collaboration between different Universities is almost  
non-existent. Nevertheless, many of the successful research efforts are connected with international 
academic and implementation networks. A well-explained case in this research is the case of  
HOA-REC&N. However, another good example is the case of the Ethiopian Development Research 
Initiative (EDRI) and the Environmental Economics Policy Forum for Ethiopia (EEPFE), which 
specifically focused on policy and socio-economical research related to energy and environment 
(Gebreegziabher, 2014). The integration of research efforts with the NBPE is weak and most of these 
initiatives are held independently but in cooperation with the programme. 

The private sector as related to domestic biogas is almost non-existent. Most of the implementation 
is held by individual masons trained by the NBPE at the local level. The few small and medium-scale 
enterprises that operate at a regional level tend to work on an isolated manner and  
cross-cooperation is scarce. Nonetheless, an explicit example of collaboration between 
SunnySimons and (B) Energy is presented in section 3.3.2.2.A. Except from SELAM Group (main 
biogas stove manufacturer and provider for the NBPE), the existing private enterprises tend to work 
outside framework of implementation of the NBPE. 

It was surprising to discover only a couple of NGOs working with domestic biogas in Ethiopia.  
LEM-Ethiopia and ISD work in promotion and awareness, and user training on bio-slurry utilisation, 
respectively. Both NGOs were mapped and integrated by the NBPE (Boers & Esthete, 2008). 
However, both NGOs complained about the limited resources that are allocated by the NBPE and 
suggested that if more resources were available their boosted contribution could help to leverage 
the dissemination of domestic biogas (Araya, 2014; Worku, 2014). 

The case of SNV is special, as it is commonly mistaken that the NBPE is SNV’s programme, although 
SNV just plays a role as technical advisor in the implementation. Moreover, it was reported that 
during the first phase of implementation of the NBPE, SNV had clashes with staff of the NBPE and 
measures had to be taken (Oppenoorth, 2014). Despite earlier difficulties, the field trip in Ethiopia 
revealed that NBPE and SNV actors have developed a positive alignment and although there are 
challenges, the staff is optimistic to continue with the development of the NBPE (Alemayehu, 2014; 
Jijawo, 2014; Teka, 2014). 
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3.3.3.1.C Local level 

The implementation of domestic biogas happens at the local level and is usually managed and 
promoted at a woreda level. The NBPE appoints Energy Experts at each of the active Woredas who 
are in charge for the training and supervision of the masons (Alemayehu, 2014). Nevertheless, a 
redundant hierarchy between the Regional Biogas Programme Coordination Offices (RBPCO) and 
the Woreda Administration undermines the availability of the Energy Experts. The Woreda 
Administration selects the tasks to be completed by the Energy Experts, which are not exclusive to 
biogas (Oppenoorth, 2014). The aforementioned causes a constant negotiation between the RBPCO 
and the Woreda Administration and contributes to instability. 

The masons are rarely grouped as local micro-enterprises, however there is consensus at the 
regional and federal level to leverage entrepreneurship. Furthermore, it was reported that it is difficult 
to maintain trained masons within the NBPE, due to the fact that they do not work exclusively in 
biodigester construction and are usually attracted to other construction activities where they can find 
larger margins of profit (Jijawo, 2014; Teka, 2014). 

Furthermore, even though extension workers from the Ministry of the Agriculture are present at the 
local level and work directly with the farmers, there is no linkage at this level between the NBPE and 
the extension workers (Oppenoorth, 2014). Consequently, the masons or Energy Experts usually 
trains biogas users on bio-slurry utilisation even though the focus and expertise of this human 
resource is not agriculturally related (Araya, 2014).   

3.3.3.2 Dynamics of expectations 

“The overall goal of the NBPE is to improve the livelihood and quality of life of rural 

households in Ethiopia through the exploitation of market and non-market benefits of 

domestic biogas such as replacement of unsustainable utilization of wood and charcoal for 

cooking and lighting; use of the high value organic fertilizer from the bio-slurry; and 

improvement of health and development conditions for rural households.  The main objective 

of the first phase of the Programme is to develop a commercially viable domestic biogas 

sector in Ethiopia.” 

(Boers, 2014) 

The launch of the National Biogas Programme in Ethiopia (NBPE) was a catalyser for the 
development of domestic biogas in the country. Prior to the NBPE, the development was scarce and 
limited to isolated efforts (J. U. Smith, 2011). The introduction of a systematic approach to 
disseminate the technology allowed the integration of several stakeholders and to brake with the 
inertia imposed by dominant regime. Nevertheless, the ambitiousness of the NBPE had to face and 
adjust to the constraints and challenges of the local context. Now, five years after the culmination of 
the first phase of implementation of the NBPE and at the beginning of the second phase it is possible 
to compare and analyse how expectations have been shaped over this period. 

Table 12 summarises some of the main targets set in the project implementation document of the 
NBPE before the start of the first phase and it is compared to attain results after its completion. Given 
the nature of the NBPE, a strong interest has been focused on the number of biogas plants that can 
be deployed by the programme (Kellner, 2014). Albeit the recommendation of the feasibility 
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assessment to deploy 10,000 biogas plants during the first phase of implementation (Esthete et al., 
2006), the strong enthusiasm and commitment by the Ethiopian Government forced to raise the 
target to 14,000 constructed biogas digesters (Boers et al., 2008; Boers, 2014).  

Table 12. Targets and accomplishments of the 1st phase of the NBPE 

Based on: (Alemayehu, 2014; Boers, 2014) 

 Initial target Actual implementation 

Number of constructed biogas plants 14,000 8,063 
Number of active woredas (districts) 28 130 
Number of Biogas Construction Enterprises ≥ 20 - 
Average cost of biodigester (6 m3)  7,519 Birr 14,000 Birr 
Percentage of cost covered by subsidy 57% 43% 
 

Despite the initial enthusiasm, the NBPE promoters had to go from the promises and words written in 
the PID to real implementation structures, which meant: hiring staff, setting offices, training 
technicians and (most importantly) introducing a technology that was relatively new for the country. 
At the same time, it was expected for the NBPE to start generating concrete results. Figure 23 shows 
the number of biogas plants that were built each year during the first phase of the NBPE. It becomes 
evident that the first years of the NBPE could not deliver visible results. The poor deployment was 
exacerbated by the slow response from the demand and the pressure set by the donors and the 
Government of Ethiopia started to threaten the continuity of the programme. (Teka, 2014) 

 

Figure 23. Number of installed biogas plants (per year) by the NBPE  
during the first phase of implementation, actual vs. target 

Based on: (ABPP, 2013; BIOGAS4ALL, 2014; Oppenoorth, 2014) 

Although the NBPE faced a harsh environment, it was decided to extend the number of active 
woredas with the aim to increase the coverage of the programme and hence, reach more potential 
clients (Teka, 2014). By 2010, the NBPE gradually started to take off but it encountered another 
barrier; between 2010 and 2011, Ethiopia faced a cement crisis (Alemayehu, 2014). According to 
Oppenoorth (2014) the target for 2010 was reduced from 1,200 to 900 biogas plants and as it can 
be seen in Figure 23. 
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From an outside perspective, it was difficult to appreciate the local efforts of the main promoters of 
the NBPE. Therefore, in 2010 (halfway through the development of the first phase), a silent decision 
was taken by the ABPP to reduce the initial target to 10,000 biogas digesters (Alemayehu, 2014; 
Teka, 2014). This decision evidences how the expectations about the programme were reduced.  

From 2011 onwards, the NBPE started to deliver higher results (as shown in Figure 23); however, it 
has not being possible to reach the yearly targets. After the completion of the first phase of the 
NBPE, the programme was able to deploy 58% of its initial target (8,063 biogas plants out of 14,000). 
Despite the low performance, the NBPE significantly increased its area of coverage to 102 more 
woredas than the 28 woredas that were initially targeted (ABPP, 2013).  

To date, an unaccomplished target has been the empowerment of local Biogas Construction 
Enterprises (BCEs) (Alemayehu, 2014). Several factors have influenced a poor private sector 
involvement but what is worrying is that so far, the NBPE has not been able to find a solution for this 
issue (Teka, 2014). Nowadays and especially for the implementation of the second phase of the 
NBPE, there is a general consensus among stakeholders that private sector involvement should 
actually happen over this period. But interviews demonstrated neither a concrete understanding why 
this happens nor a plan on how to approach it (Alemayehu, 2014; Boers, 2014; Oppenoorth, 2014; 
Teka, 2014). One expectation is the case of HOA-REC&N in collaboration with (B) Energy that have 
evolved from the elaboration of an alternative domestic biogas technology – biogas backpacks fed 
by bag digesters – to the development of a business plan to disseminate their technology  
(Asfaw, 2014; Pütz, 2014; Tsegaye, 2014).  
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3.3.3.3 Learning processes 

After the development of the feasibility assessment, it was revealed that most of the existing biogas 
plants were not operational and the majority of them had been dismantled. Hence, a set of issues 
was identified and discussed so it could be taken into consideration in the design of implementation 
of the NBPE. (Esthete et al., 2006) 

Table 13 presents a set of lessons learned based upon the aforementioned issues. They are divided 
into four categories: technical, operational, economic and dissemination. If the same snapshot would 
be taken now, eight years after the development of the feasibility study of the NBPE, it becomes 
relevant to assess whether there have been advances addressing this issues with regard to 
domestic biogas dissemination. Before continuing reading it is suggested to the reader to refer to 
Appendix 10, where a chronic of a visit to a biogas plant in the countryside of Ethiopia is narrated.  

Table 13. Lessons learned from biogas in Ethiopia during feasibility assessment of NBPE 

Based on: (Esthete et al., 2006) 

TYPE ISSUE 

TECHNICAL 

Domestic biogas installations cannot supply the full domestic energy demand 

Non-local materials increase investment costs and maintenance problems 

In relation with the available dung, most installations are over-sized 

Without proper technical back-up, any plant will fail sooner or later 

  

OPERATIONAL 

Farmers need proper instruction to maximize the benefits from their investment 

Biogas installations as a “stand-alone” application are likely to fail 

The plant’s water requirement shall not be underestimated 

  

ECONOMIC 
“Single actor construction” weakens local technical back-up facility 

Standardization will improve quality 

  

DISSEMINATION 

EREDPC seems the best placed lead agency for a federal domestic biogas programme 

The Bureaus of Energy would seem the best placed coordinating, supervising and integrating 
agencies at regional level 

The extension network of the Bureaus of Agriculture would be an asset for a large scale dissemination 
programme 

The regional micro-finance institutions can play an important role in a large scale domestic biogas 
programme 

 

3.3.3.3.A Technical issues 

Appendix 10 makes it evident that (from a technical point of view) that domestic biogas still cannot 
supply all the energy needs of a household and the available technology forbids modern means of 
energy like electricity. But even if electricity is omitted from this analysis, the design of the domestic 
biogas system, to-date, still cannot be used for most energy-demanding activities of the household, 
especially injera baking (Boers, 2014; Gebreegziabher, 2014; Pütz, 2014). Although, as presented in 
section 3.3.2.2.A, recent innovations have been conducted to address injera baking using biogas 
they are yet to reach the commercial stage (Alemayehu, 2014; Pütz, 2014). 
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Furthermore, although the cement crisis from 2010/11 has been overcome (Alemayehu, 2014; Teka, 
2014), other components of the biogas plants are still difficult to find in the local markets or (as 
mentioned before) are prone to malfunction. This issue is exacerbated by the fact that these 
problematic components, specifically the biogas valves and the biogas lamp, are imported and have 
a poor quality (Jijawo, 2014; Pütz, 2014). Moreover, biogas stoves are manufactured locally by 
SELAM Group, their availability is scarce and their price significantly fluctuates between the two 
locations where they are commercialised (Pütz, 2014). 

Moreover, (B) Energy (refer to section 3.3.2.2.C) is starting to deploy bag digesters and biogas 
backpacks made out of polypropylene and polyethylene. These materials are widely available in 
Ethiopia and can even make use of old publicity banners. Hence, cost of construction materials of 
the biogas plants is significantly reduced. Nevertheless, the incursion of this private enterprise is still 
new and its adoption by the NBPE is yet to be official. (Asfaw, 2014; Pütz, 2014) 

On the other hand, the role of after-sales service is key to assure the operability of the plants over 
their lifetimes. However, the only mechanism for quality assurance after the construction of the 
biogas plants is done through a sampling process by the Regional Biogas Technicians. When asked 
about the percentage of biodigesters deployed that are still operational, the answer was that the 
NBPE have not pursued a biogas inventory yet and there was no definite numbers on this topic. 
(Jijawo, 2014) 

3.3.3.3.B Operational issues 

According to Kellner (2014), it is common that due to lack of knowledge and awareness, many of the 
biogas users do not exploit the full potential of biogas plants. For example, bad habits such as not 
feeding the biodigester daily or supplying an insufficient amount of manure significantly hinders 
biogas production. Or, as reported by Araya (2014), the bio-slurry is poorly taught to biogas users 
by masons and although Extension Officers from the Ministry of Agriculture could perform this task, it 
is not done due to inter-ministerial misalignments with the Ministry of Water, Irrigation and Energy.  

A significant challenge in many areas of Ethiopia is water scarcity and drought during certain times 
of the year. It has to be reminded that under the traditional fixed-dome model an equal amount of 
manure and water has to be provided daily (Bond & Templeton, 2011). In order to remediate this 
issue, it has been reported that around 50% of the biodigester that are being deploy include a toilet 
connection, which enables the use of urine to compensate for the lack of water (Jijawo, 2014). 
However this contribution is negligible in comparison to the daily amount of manure that is needed 
(Tauseef et al., 2013). Moreover, it was reported that some member countries of the ABPP are 
experimenting with Solid-State Digesters (SSD) (Veen, 2013). The SSD is a modification of the 
conventional fixed-dome model and allows to use a 1:4 manure/water mix instead of 1:1, hence 
significantly reducing the water demand of the biodigester (SNV, 2013b). Nonetheless, SSD has not 
yet been introduced to Ethiopia (Alemayehu, 2014; Oppenoorth, 2014; Teka, 2014). 

3.3.3.3.C Economic issues 

According to the NBPE promoters and especially SNV worldwide, one of the main drivers for biogas 
dissemination is the systematic approach which is the base for the biogas programmes 
implementation (Boers, 2014). Figure 18 demonstrates that after the launch of the NBPE in 2008, the 
number of constructed biogas plants have significantly increased – especially if compared to the 
period before the launch of the NBPE. The NBPE was able to transition from a “single actor” 



 72 

approach to disseminate biogas technology to a multi-stakeholder approach (Boers & Esthete, 
2008). Unfortunately, as it has been presented, the NBPE has still not been able to reach its targets 
(BIOGAS4ALL, 2014) and the rate of operability of the biogas plants that are already installed is 
questionable. 

Furthermore, the standardisation of the SINIDU fixed-dome model has eased the quality assurance 
procedures. Nevertheless, similarly to what happen in Nepal during its initial phases of 
implementation, at some point it became compulsory to diversify the technologies for domestic 
biogas (Silwal, 1999). Isolated efforts outside the NBPE have started to appear trying to address the 
gaps or burdens of this single-technology approach by diversifying the models and business plans 
to disseminate domestic biogas (Asfaw, 2014; Pütz, 2014; Sishuh, 2014). However, it is still uncertain 
if these complementing initiatives will be integrated by the NBPE; which was eventually the case of 
Nepal, who decided to diversify their technological alternatives for domestic biogas (NBPA, 2013b). 

3.3.3.3.D Dissemination issues 

Although the Ethiopian Rural Development and Promotion Centre (EREDPC) was appointed as the 
leading organisation at the national level, as explained in section 3.3.2.1, this organisation ceased to 
exist due to a ministerial restructuration at the federal level (Alemayehu, 2014; Boers et al., 2008). No 
official data was found specifying the details of the transition of the NBPE from the former Ministry of 
Mines and Energy to the Ministry of Water, Irrigation and Energy (MoWE). Therefore, it remains 
uncertain if factors like institutional capacity, human resource or allocated budget improved or 
worsened due to this transition. On the other hand, the abovementioned institutional transformation 
did not affect the regional level, and the Bureaus of Water, Energy and Mines remained unaltered 
during this ministerial restructuration (Alemayehu, 2014; Jijawo, 2014). 

Based on Table 13, it is interesting to see that prior to launch of the NBPE it was recommended to 
incorporate the Extension Officers from the Ministry of Agriculture to provide support in the 
implementation of the programme (Esthete et al., 2006). However, as explained before, the 
incorporation of the Extension Officers has not happen yet due to inter ministerial misalignments 
between the Ministry of Agriculture and MoWE (Araya, 2014). On the bright side, micro-finance 
institutions have been gradually integrated within the NBPE and around 57% of the biogas plants 
that were constructed by the NBPE used micro-loans as a mean to fund the initial investment. 
Moreover, the World Bank has allocated economical resources to improve micro-credit access for 
renewables, including biogas. These funds are being channelled by the Development Bank of 
Ethiopia and distributed to the regional and local micro-finance institutions. (Alemayehu, 2014) 
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3.3.4 Concluding remarks from the niche level in Ethiopia 
In the current section 3.3, the analysis focused on the niche level. Moreover, the SNM analysis was 
fed by the inputs from the historical overview of the development of domestic biogas in Ethiopia as 
well as the elaboration of the stakeholder map. By looking at the network formation it was possible to 
infer three main conclusions. First, the NBPE defined since the beginning a diverse set of actors from 
different backgrounds and at different jurisdictional domains in the four regions where it was 
implemented (Amhara, Oromia, SNNPR and Tigray). This means that the NBPE is not deployed at a 
national level. However, from the characterisation provided at the landscape and at the regime level, 
the four development regions were the NBPE has been implemented represent the most populous of 
Ethiopia and it is were most of the husbandry and the agricultural activities take place. 

Secondly, although the institutional framework for development was defined by the NBPE, several 
structural changes occurred since the launch of the programme in 2008 and the current days.  
A simple way to reflect these changes is by comparing the stakeholder map presented in Figure 19 
with the one in Figure 20. Although the stakeholder map that is presented in Figure 20 is more 
detailed, it becomes evident that even the institutions that lead the NBPE have changed over the last 
five years (sub-section 3.3.2.1 looks into these changes in more detail). 

Thirdly, although the network of actors is diverse, their alignment could be better. This behaviour is 
reflected at the different jurisdictional domains where for example actors are not connected with the 
NBPE and if they are, their contribution is weak. Moreover, as presented in sub-section 3.3.3.1, 
several initiatives related to biogas were spotted to be outside the NBPE or that aimed to 
complement the gaps left by the programme. However, during the interviews it was reflected that the 
lack of appropriation from the relevant actors with regards the implementation of the NBPE 
undermined their sense of ownership of the programme and hence incurred in a weak alignment of 
these actors. In simple words, although the NBPE offers an institutional framework for the 
implementation of domestic biogas, many actors feel like they can do better without following its 
guidelines. 

Furthermore, similarly to the case studies of Nepal and Rwanda, in Ethiopia a vast technical potential 
for domestic biogas dissemination was identified which was followed by the set of ambitious targets 
for its implementation. However, since the early years of development of the NBPE it became evident 
that the actual performance of the programme did not match with expectations that were set at the 
beginning. Especially during the first years of the first phase of implementation of the NBPE, its 
promoters had to face the fact they had to actually create a market for domestic biogas. Moreover, 
the lack of familiarity with the technology also hindered the dissemination of domestic biogas since 
the response of the Ethiopian farmers was slower than expected; the lack of interest from the 
demand could have been mostly because they did not understand how the technology works nor the 
benefits it could provide to them. 

The weakening of the expectations was also evidenced by the inability of the NBPE to involve the 
private sector and even more worrying to retain the masons that were trained by the programme; 
according to Jijawo (2014), the retention rate of trained masons is of less than 30%. Furthermore, 
several interviewees argued that perhaps the reason why it is difficult for the NBPE to involve the 
private sector is because the private sector does not perceive a sufficient margin of profit or finds it 
easier in order activities different than biogas plants construction (Sishuh, 2014; Teka, 2014).  
Pütz (2014) debated that perhaps there are other ways to implement domestic biogas in which the 
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users and the private sector could perceive a bigger incentive to invest in the technology  
(see example in sub-section 3.3.2.2.C). 

On the other hand, with regard to learning processes, as summarised in Table 13, the NBPE was 
able to identify several factors that could hinder the dissemination of domestic biogas in Ethiopia 
before the programme was implemented. This identification of learnt lessons represents first order 
learning, since the incumbent actors gained knowledge that could aid in the execution of the NBPE. 
However, when contrasting such discoveries with the actual implementation, it becomes evident that 
the programme did not effectively address many of these factors. 

For example, one of the main challenges for the NBPE is the inability to satisfy a comprehensive 
share of the household energy needs with biomass. As explained for the energy regime in section 
3.2.1, the base of Ethiopians diet is injera (a fermented flatbread made out of cereals). The traditional 
way to bake injera was found to be highly inefficient and hence it consumes a significant amount of 
firewood (Esthete et al., 2006). Furthermore, according to Gebreegziabher (2014), injera baking 
consumes between 50 and 60% of the household energy consumption. However, to date,  
no commercially viable solution has been deployed to offer an alternative for injera baking using 
biogas. Therefore, it means that probably many of the households were a biogas plant has been 
installed by the NBPE still consume fuel wood to be able to cook injera (as described in the chronic 
presented in Appendix 10). Table 14 provides a summary of the barriers and drivers that have been 
discussed in these concluding remarks about the niche level in Ethiopia: 

Table 14. Main barriers and drivers for domestic biogas dissemination in Ethiopia’s niche level 

Niche processes BARRIERS DRIVERS 
Network formation Disarticulated network of actors Complete network of actors 

Dynamics of expectations Mismatch between expectations and actual 
development ––– 

Learning processes Second order learning not present First order learning present 
 

Furthermore, based on the characterisation provided by Caniëls and Romijn (2008) in section 2.2.3.1 
for niche formation and based on the actual development of domestic biogas in Ethiopia, it is 
possible to determine in which phase is the niche technology located. The aforementioned is 
represented in Figure 24 below:   

 
Figure 24. Current state of development of the niche level 
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Domestic biogas in Ethiopia is located in between the first and the second phase of development of 
the niche formation. According to Caniëls and Romijn (2008) the first stage is characterised by a 
gradual materialization of the radical innovation which is reflected by the occurrence of isolated 
experiments. The previous description fits with the early developments of domestic biogas before 
the launch of the NBPE where isolated initiatives unsuccessfully aimed to deploy domestic biogas. 
Nevertheless, with the launch of the NBPE this experiments started to converge. Although the 
articulation of initiatives still has a long way for improvement, domestic biogas could start to see a 
gradual emergence as a niche market. This last behaviour is defined by Caniëls and Romijn (2008) 
as the second phase of niche formation, which is called co-construction of technologies and market.  

Although the niche technology is emerging slowly and materialising it still does not poses a threat 
nor a substitute for the relevant regimes (Geels & Schot, 2007). Furthermore, because of low 
structuration domestic biogas still needs to be protected, otherwise the sustainability of the 
technological transition could be threatened. The aforementioned is evidenced by the fact that 
several experiments were initiated in Ethiopia with regard to domestic biogas but the inability to give 
continuity to these experiments or derive lessons to improve their dissemination culminated in the 
failure of such experiences; a good example is the case of ISSB in sub-section 3.3.2.2.B. This does 
not mean that the unsuccessful experiments that have been conducted are inappropriate to leverage 
domestic biogas technology in Ethiopia. What it means is that following the analogy of the niche level 
as the ‘locus for seeds of radical innovation to emerge’, the experiments within this same niche 
require to be treated as seedling that need dedicated care in order to allow them to grow. 
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3.4 Barriers and drivers for the dissemination of domestic 
biogas in Ethiopia 

The multi-level perspective analysis has allowed to better understanding the dynamics and forces 
that drive the development of domestic biogas in Ethiopia. After the characterisation of each  
socio-technical level a preliminary identification of barriers and drivers was provided based on the 
potential barriers and drivers for the development of domestic biogas in a developing country that 
were elaborated from the Integrated Framework of Analysis. Therefore, the aim of this last section is 
to compile the barriers and drivers that occur in Ethiopia and derive further insights from their 
occurrence. Table 15 provides a summary of the barriers and drivers that were identified by 
employing the IFA: 

Table 15. Identified barriers and drivers for domestic biogas dissemination in Ethiopia using IFA 

Socio 
technical level BARRIERS DRIVERS 

LANDSCAPE 
Political and economic instability Enabling physical geography and human ecology 

Lack of competitiveness Unavailability of natural resources 

REGIME Regime lock-in 
Incomplete regime 

Suitable sectorial policy 

NICHE 

Disarticulated network of actors Complete network of actors 
Second order learning not present 

First order learning present Mismatch between expectations and actual 
development 

 

3.4.1 Barriers and drivers present at the landscape level 
At the landscape level, the most relevant barriers are constituted by the political and economic 
instability, which also influence a low overall level of competitiveness of the country. Although 
Ethiopia has set ambitious goals for the social and economic development in order to become a 
middle-income economy by 2020–2023, the inability of the country to effectively attain its targets 
undermines the continuous progress it has accomplished in the recent years (MoFED, 2010). 
Nevertheless, it has to be recognised the ambitiousness and commitment of the Ethiopian 
Government to provide solutions for poverty eradication (World Bank, 2013b). 

On the other hand, at the landscape level, there are also drivers that motivate the development of 
domestic biogas in Ethiopia. For example, the physical geography of Ethiopia complies with 
technical criteria for the biogas plants that are being deployed to operate in terms of temperature 
and availability of waste organic matter. Actually, according to Pütz (2014) this suitability of the 
Ethiopian climate is not being fully exploited since the main model for the biogas plants is situated 
underground where there is a lower temperature than in the surface. Hence, the microbial activity 
inside the biodigester could rise with a rise in the temperature of the digester chamber if it would be 
located above the surface (Kellner, 2002). This could mean an increase of the biogas yield. 

However, although the temperature is appropriate for domestic biogas plants, the availability and 
access to water can represent a factor that limits or allow the deployment of the technology. This 
situation rises due to the fact the biodigesters consume a significant a mount of water on a daily 
basis (Dekelver & Ruzigana, 2006). Hence, if there is water available this does not posses a threat. 
However, there can be shortages of water due drought, seasonal lack of water or simple because 
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there are areas of Ethiopia (especially in the North) where the water resource is scarce because the 
predominant climate is very dry. Nevertheless, according to Holm-Nielsen et al. (2009),  the shortage 
of water can be complemented with the use of animal or human urine. 

Also connected to the availability of natural resources, a significant driver for the dissemination of 
domestic biogas is caused by the scarcity of firewood. As mentioned in section 3.1.1, the systematic 
depletion of the forest coverage to satisfy the energy needs has conducted to the shortage of 
traditional biomass resources. Although, woody biomass is often substituted by dung cakes  
(sun dried manure), the efficiency of its combustion is even lower than the firewood and it threatens 
the fertility of the agricultural soils since otherwise it would be used to provide nutrients as an organic 
fertiliser (Tauseef et al., 2013). Meanwhile, domestic biodigesters can provide biogas for cooking or 
lighting and bio-slurry as an organic fertiliser by using the same livestock manure  
(Bond & Templeton, 2011). 

3.4.2 Barriers and drivers present at the regime level 
Complementary to what was mentioned for the landscape level, the inability of the traditional 
practices to provide a solution for the current energy and environmental crisis also constitute a driver 
for domestic biogas dissemination. As presented in section 3.2 the energy and agriculture regime 
are well tied in Ethiopia and hence interrelate with each other. Moreover, this behaviour is reinforced 
by the fact that the largest share of the energy consumption and most of the agricultural activities are 
conducted at the household level in the rural context (CSA, 2010, 2013d; IEA, 2014b).  

Based on this motivation, the Ethiopian Government has focused on deploying actions to alleviate for 
the energy crisis by providing national frameworks of implementation to embedded the 
implementation of alternative energy sources such as domestic biogas (MoFED, 2010). The creation 
of such frameworks has also promoted the creation of a suitable sectorial policy which also 
contributes to the development of alternative energies (Tsegaye, 2014). 

However, albeit the unsustainability of the trends in the current dominant regimes it has also been 
identified that a lock-in occurs to perpetuate the development of the traditional practices.  
Differently to other technological transitions where there are vested interests from incumbent actors 
to perpetuate their activities inside the regime (Van Driel & Schot, 2005). In the case of Ethiopia, the 
constraints in the dissemination of domestic biogas are derived from other type of deeply rooted 
factors.  

For example, the low purchase power of Ethiopians (especially in the rural context) limits them to 
make the investment in order to have a biogas plant in their house. According to Oppenoorth (2014), 
an Ethiopian farmer faces the dilemma between investing in a biogas plant or increasing the number 
of cattle heads he or she poses. For the case of Ethiopia, a biogas digester costs the equivalent of 
four cows, whereas in Tanzania and Kenya it costs two and 1.5 cows, respectively  
(in Appendix 12, question 16, this topic is discussed in greater detail). Since the main income for 
Ethiopian farmers comes from their agricultural and husbandry activities, the aforementioned 
decision becomes critical. Furthermore, although domestic biogas has been implemented in 
Ethiopia for more than 60 years, the way it operates or the benefits it could provide are still unfamiliar 
to many Ethiopians (Worku, 2014).  
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3.4.3 Barriers and drivers present at the niche level 
The emergence of domestic biogas occurs as a niche technology and the technological transition is 
moulded by factors that hinder and boost the deployment. The NBPE set a triggering institutional 
framework for the dissemination of domestic biogas in Ethiopia. Moreover, the programme identified 
and assigned roles and responsibilities to a diverse group of actors at the different jurisdictional 
domains. According to Raven (2005), the diversification of actors at the niche level is desirable to 
promote the development of the niche. Furthermore according to Hoogma (2000) it is important for 
the network of actors to integrate stakeholders from the dominant regimes in order to increase the 
chances for the radical innovation to emerge. In the case of domestic biogas in Ethiopia, the NBPE 
set structures where actors from other governmental agencies could interact with the development of 
the programme. For example the National Biogas Sector Steering Committee described in  
section 3.3.2.1, integrates members from the Ministry of Agriculture, the Ministry of Finance and 
Economic Development, NGOs, among others. However, although these structures are set, 
institutional misalignments with other governmental actors have forbidden for the NBPE to integrate 
their cooperation. For example, according to (Araya, 2014), the NBPE should be coordinated 
through an inter-ministerial cooperation between the Ministry of Agriculture and the Ministry of 
Energy, Irrigation and Water (who is currently in charge of the NBPE). Nevertheless, the 
misalignment with the Ministry of Agriculture secludes the entity from the implementation process for 
domestic biogas dissemination. 

Furthermore, although the composition of the network of actors is diverse the alignment between the 
stakeholders involved is scarce (as it is reflected in the abovementioned example).  
The misalignments does not only occurs at the federal level, they also occur due to the fact that 
external actors do not find an incentive to contribute since the implementation structure is so 
centralized and hierarchical. In order to demonstrate this, an example will be provided. When 
interviewing several stakeholders it was asked a hypothetical question: “if I were an Ethiopian farmer, 
how would I get a biogas plant?”. Although the question may sound naive, the common answer was 
complex. In a few steps, the farmer would have to consult with the Regional Biogas Programme 
Coordination Office (RBPCO) so that it would designate which masons would be in charge of the 
constructing the plant. The technical officials from the RBPCO would accompany the masons to 
supervise the construction and if the technical requirements were met the subsidy from the NBPE 
would be provided to the user. Furthermore, the subsidy is not given as cash, instead it is given in a 
way that forces the biogas users to spend it entirely in the required construction materials and 
biogas appliances and pays for the entire share for the masons. (Alemayehu, 2014; Jijawo, 2014) 

What is interesting about this example is that the entire implementation is highly controlled by the 
governmental institutions which limits the contributions from private enterprise since I also have to be 
designated and supervised by the government (Alemayehu, 2014). This highly centralised 
implementation scheme is also hinder by the fact that the presence of the NBPE at the regional and 
local scale is restrained by a limited number of staff. 

Moreover, the NBPE periodically measures its performance based on the number of biogas plants 
that are constructed. Furthermore, based on this performance, the international donors allocate a 
corresponding share for the funding of the programme (Oppenoorth, 2014). Therefore, there is a 
strong a pressure for the NBPE to deploy as many biogas plants as possible in order to continue 
receiving funding. During the first years of implementation of the NBPE, its promoters had to face the 
fact that the targets that were set by the programme were not able to be met by the actual the actual 
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deployment. This mismatch deteriorated the overall expectations of the stakeholders involved and 
incurred in a silent reduction of the initial targets from 14,000 biogas plants to 10,000 biogas for the 
first phase of implementation (Alemayehu, 2014; Teka, 2014).  

According to Hoogma (2000), expectations can change in strength, quality or realism. In the case of 
Ethiopia the inability for the NBPE to deliver what it was initially intended forced the actors to reduce 
their expectations but also the adjust them to the actual implementation in order for them to become 
more realistic. Nevertheless, what becomes paradoxical is that although this change was done for 
the first phase of the NBPE, the new second phase of implementation has an even more ambitious 
goal to deploy 20,000 additional biogas plants in the next four years. From Figure 18 it can be seen 
that the deployment during the last years of implementation of the first phase increased significantly. 
However, it becomes questionable whether the new expectations will be able to meet the actual 
implementation or will fail again in their realism. 

Moreover, an important factor is that, analysing the performance solely based on the number of 
biogas plants may distract from an important fact that is whether the biogas plants that are being 
deployed actually meet the needs of its users or if they remain operational after they are deployed. 
This connects to an additional barrier for the implementation of domestic biogas at the niche level 
that is that although the NBPE was able to determine several factors that could poses a risk for the 
implementation of the programme (hence creating first degree learning). The NBPE was unable to 
effectively address the main barriers it initially identified. 

To be more specific, one of the main barriers for the dissemination of domestic biogas is its inability 
to supply a significant share of the household energy needs (Alemayehu, 2014; Pütz, 2014). Despite 
the fact it that it was initially identified that domestic biogas had to address a way in which it could 
provide a solution for the Ethiopian families to cook their traditional food, the actual implementation 
could not meet this requirement. Hence, to date, the main base of the households’ diet, named 
injera, cannot be cooked using biogas. Therefore, although the NBPE accounts for the construction 
of the biogas plant, it does not analyses whether or not the technology actually fulfilled the needs of 
its users.  

Furthermore, also related to the learning processes is the fact that Ethiopia has committed the same 
mistake as Nepal and Rwanda in its early stages of domestic biogas dissemination. This is because 
although a ‘single-model approach’ (only fixed-dome digesters are allowed to be built) can ease the 
processes of quality assurance and standardization, the tactic proved to be a limiting factor for 
dissemination since there are other biodigester models that can provide a lower cost or an increased 
performance (Silwal, 1999). In Ethiopia, the Horn of Africa Environment Centre and Network  
(HOA-REC&N) has decided to complement the ‘single-model approach’ with not just a different type 
of technology but also with a different business model aiming to increase the affordability of 
domestic biogas and the benefits it could provide. Basically, their concept defies whether it makes 
to deploy larger size biogas plants to supply a neighbourhood instead of constructing a biogas plant 
for each holding. Their business model is presented in sub-section 3.3.2.2.C. 
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4 CONCLUSIONS, REFLECTIONS AND RECOMMENDATIONS 
The last section of the current research aims to summarise the concluding remarks and offer 
reflections and recommendations on the development of domestic biogas in Ethiopia as well as the 
methodological framework that was applied to conduct the current analysis. 

4.1 Conclusions 
In the current thesis, four complementing sub-questions were elaborated in order to be able to 
accomplish the main goal of the research, which was to analyse the current development of 
domestic biogas in order to identify the barriers and drivers that influence its deployment.  
The answer to each one of these research sub-questions is presented below: 

 

Sub-question 1: 

Which framework of analysis could be employed in order to understand the evolution in the 
development of domestic biogas in Ethiopia as a technological transition? 

 

The elaboration of an Integrated Framework of Analysis (IFA) proved to be suitable for the 
assessment of the different socio-technical levels that influence the development of domestic biogas 
in Ethiopia. The construction of such IFA was based on the theoretical background provided by 
technological transitions and aimed to comply with a set of research criterion in order to tailor it for 
the specific analysis of domestic biogas dissemination in developing countries. Furthermore, the 
elaboration of the IFA was complemented with the insights from the analysis of the case studies of 
implementation of domestic biogas in Nepal and Rwanda. The reason to choose both countries was 
due to the fact that they presented a longer track record in domestic biogas development as well as 
possessing a similar structure of implementation than the one that is being deployed in Ethiopia.  

Moreover, different analytical frameworks were evaluated and based on their compliance with the 
research criterion it was decided to combine Multi-level Perspectives (MLP) with Strategic Niche 
Management (SNM) to construct the IFA. MLP set the structure to analyse each socio-technical level 
meanwhile SNM offered insights to look thoroughly into the niche level. It is important to note that for 
each socio-technical level, different indicators were analysed in accordance with the dynamics and 
forces that occur in each one of them. This resulted in a significant amount information, however it 
allowed having a comprehensive understanding of what is actually happening in Ethiopia; which in 
the end happened to be the main purpose of this research question. 

The IFA contributed to the innovation studies by addressing the lack of specificity of the landscape 
level by incorporating the Differential Diagnosis provided by (Sachs, 2008) and looked into the 
multiple regimes that influence the niche technology. Furthermore, the combination of SNM and MLP 
through the IFA allowed gaining more experience in the understanding of technological transitions in 
a developing country context. 
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Sub-question 2: 

Who are the relevant stakeholders and what is their role within 
 the dissemination of domestic biogas in Ethiopia? 

 

Parallel to the application of the Integrated Framework of Analysis, an updated identification of the 
relevant stakeholders was conducted. This identification was nurtured from the case studies of 
Nepal and Rwanda that employed a similar implementation structure and was based on earlier 
identifications of stakeholders before the launch of the Ethiopian National Domestic Biogas 
Programme (NBPE) in 2008. Soon it was found, that significant changes have occurred since the 
preliminary identifications, hence the conduction of this step acquire more value since it elaborated 
an updated version of the current stakeholder map.  

However, the lack of up-to-date information forced to incur in an iterative process to verify which 
stakeholders are actually present in the development of domestic biogas in Ethiopia and how are 
they related between each other. Several draft stakeholder maps were elaborated and presented to 
relevant actors through the conduction of interviews in order to culminate with a final stakeholder 
map which was validated by the same actors that integrate it. The iteration process stopped, when 
the relevant actors provided no further corrections. The up-to-date stakeholder map for domestic 
biogas development in Ethiopia is presented in Figure 20. 

 

Sub-question 3: 

What is the current state of development of domestic biogas in Ethiopia  
since the launch of the National Biogas Programme (NBPE)? 

 

In order to address this question, a thorough analysis of the socio-technical levels was conducted 
through the application of Integrated Framework of Analysis. The characterisation of the landscape 
and the regime levels allowed to understand the external factors that influence the niche technology. 
Furthermore, at the niche level, it was analysed how the domestic biogas has been deployed to 
date. 

Even though domestic biogas has existed in Ethiopia since 1957, its up-scaling started to occur with 
the launch of the National Biogas Programme (NBPE) in 2008. The NBPE set a centralized 
institutional framework on the basis of multi-actor collaboration and market-based strategies inspired 
by successful dissemination in other countries from Southeast Asia, such as Nepal. The early years 
of implementation of the first phase of the NBPE encountered a difficult environment for the 
deployment of domestic biogas than initially expected, which was exacerbated by the lack of 
appropriation from external actors, as well as poor institutional capacity from governmental actors.  

The development of domestic biogas started to expand gradually but underlying barriers remained 
unsolved. After the culmination of the first phase of implementation of the NBPE in 2013,  
8,063 biogas plants were constructed (57.5% of the initial target) in the following four development 
regions: Amhara, Oromia, SNNPR and Tigray. Furthermore, the initial phase of the NBPE was unable 
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to promote the creation of Biogas Construction Enterprises (BCEs) that would empower the private 
sector participation in the implementation of the programme. 

Currently, the second phase of implementation of the NBPE started on January 2014 and it is 
expected to extend over the next four years, ending in 2017. This second phase aims to deploy 
20,000 additional biogas plants over the next 4 years in the same regions of implementation. 
Furthermore, there is a consensus to involve the private sector in the deployment of domestic 
biogas, despite the fact that there are no solid strategies in line to pursue this target.  

 

Sub-question 4: 

Which factors hinder or boost the deployment 
 of domestic biogas plants in rural areas of Ethiopia? 

 

The barriers and drivers that influence domestic biogas development proved to be present in the 
different socio-technical levels where the technology is being deployed. At the landscape level, the 
political and economical instability and the low levels of competitiveness in Ethiopia constituted the 
main barriers. The political instability was mainly caused by the geopolitical conflicts as well as the 
shadows from the authoritarian regime that ruled the country in the past. Moreover, albeit the recent 
economic growth, Ethiopia still faces significant challenges in infrastructure and poverty eradication. 
The previous is reflected in a limited overall competitiveness which restrains the country to effectively 
accomplish the ambitious goals it sets for itself. 

On the other hand, one of the main motivations for the development of domestic biogas is triggered 
by the energetic and environmental crisis that Ethiopia is experiencing due to the systematic 
depletion of its main source of energy: firewood. Furthermore, the inability of the relevant regimes to 
counteract the current crisis also create a window of opportunity to deploy technologies that provide 
an alternative to reduce the dependence on traditional biomass, like domestic biogas. 

Nevertheless, despite the benefits domestic biogas could provide, a persistent lock-in from the 
regime hinders the development of the niche technology. The occurrence of this lock-in can be 
explained due to the limited purchase power of the Ethiopian farmers that inhibits them to invest in 
solutions that could improve their quality of life and the revenues from their agricultural yields. 
Moreover, the relative novelty of domestic biogas technology among the general population 
reinforces this lock-in, since many potential users are unable to appreciate the benefits they could 
enjoy from the use of domestic biogas just because they are not familiar with the niche technology. 

Facing this energetic crisis, the Ethiopian Government has focused on deploying development plans 
to eradicate poverty and improve the quality of life of its inhabitants. This has incurred in the 
proposal of ambitious goals, which have benefited the creation of a suitable sectorial policy 
framework. Hence, the instauration of the National Biogas Programme (NBPE) has been no 
exception to these ambitious targets. 

At the niche level, the NBPE has appointed a diverse group of actors for the implementation of 
domestic biogas in the different jurisdictional domains. However, although this is a comprehensive 
network of stakeholders, their lack of alignment represents a lagging factor for the implementation of 
the programme. This misalignment is caused by several factors but a significant one resides on the 
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fact that the NBPE is characterised by a highly centralised scheme with a complex structure for 
deployment. This causes for external actors not to find an incentive to be part of the programme and 
therefore act by their own. The relevance of this behaviour resides on the fact that in order for the 
niche technology to emerge, it is vital for the efforts to converge and reinforce each other in order to 
actually constitute a niche market. 

Furthermore, with regard to the learning processes, although the NBPE has identified most of the 
factors that could hinder the dissemination of domestic biogas in Ethiopia. The programme has not 
been able to come up with viable solutions to actually address these factors. Hence, albeit the fact 
that upscaling of the technology is starting to take off, the dissemination is accompanied by 
unsolved problems that undermine the legitimacy of domestic biogas but most worrying do not 
provide a comprehensive solution for the farmers that invest in the technology. Finally, the mismatch 
between the expectations and the actual development also undermine the development of the niche 
technology. The instauration of ambitious targets proved to be unrealistic after the early years of 
implementation of the NBPE. This led to a reduction of the expectations during the first phase of 
implementation in order to adjust them to the actual development. Paradoxically, the new second 
phase of implementation of the NBPE instead of maintaining conservative goals for the deployment 
of the niche technology has set even more ambitious goals which makes it questionable whether 
they will actually be accomplished. 

 

4.2 Recommendations for the stakeholders involved 
The aim of this section is to provide potential strategies to the relevant stakeholders to address the 
identified barriers and drivers that hinder or boost the development of domestic biogas in Ethiopia. 
These recommendations are divided into three main topics: 

4.2.1 Technical improvements 
The main bottleneck to be addressed in order to improve domestic biogas dissemination in Ethiopia 
is to offer a commercial solution to bake injera with biogas. Apparently in the last years promising 
solutions have appeared, however they need the support from the NBPE in order to actually be taken 
into account by the programme. Moreover, even if biogas-fed ‘injera mitads’ (injera ovens) are 
offered, there is still a share of the household applications that have to be supplied by other types of 
energy sources. It is important to note that this situation is not isolated to Ethiopia and actually, other 
countries have tried to address these through integrated approaches. These integrated approaches 
aim to combine a set of sustainable technologies in accordance to the budget and needs of its 
users. For example, according to Landi et al. (2013) the Rwandan National Domestic Biogas 
Programme (NDBP) commercializes “small and relatively inexpensive photovoltaic lamps” as 
complement to the domestic biogas plants. 

Cross-fertilization with other niche technologies at the household level could help to improve the 
dissemination of domestic biogas and offer a more comprehensive solution to its users. Nonetheless, 
there are obstacles that have to be addressed. According to Oppenoorth (2014), the difficulty in the 
implementation of an integrated approach between a biogas system and complementary alternative 
like a photovoltaic lamp is the limited funding to subsidize such technology as well as the low 
purchasing power of rural farmers. However, according to Tsegaye, (2014) initial efforts have been 
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made with the help of the World Bank to deploy an integrated approach in Ethiopia. Nevertheless, no 
details or additional information were available to confirm this initiative. 

4.2.2 Private sector involvement and local innovation 
Although it was identified before the launch of the NBPE by Esthete et al. (2006). The active 
involvement of the private sector and the creation of small and medium enterprises related to 
domestic biogas has been an unsolved target (Gebreegziabher, 2014; Oppenoorth, 2014;  
Teka, 2014). Even though the NBPE states its interest is to empower the private sector, to date, there 
are no Biogas Construction Enterprises (BCEs) working in Ethiopia  

According to Pütz (2014) and Asfaw (2014) the poor private sector involvement occurs due to the 
fact that there is no demand for domestic technology in the way that it is being disseminated. 
Consequently they propose to take a step back and try to understand how to supply the energy 
needs of the users while creating a profitable and socially righteous venture (Pütz et al., 2011). 
Currently, their approach is being tested and optimized. However, it will gain more traction if other 
actors follow the same example and instead of focusing on the construction of new biogas plants, 
they focus on actually addressing the needs of the biogas users. 

The abovementioned also implies that gradual technological diversification of the biogas plants have 
to occur. Despite the negative experiences from failed experiments (e.g. ISSB, bag digesters, etc.); 
in most of the cases, the failure was due to the inability to sustain and improve the experiments but 
not about the technology itself. Many actors expressed their interest in exploring new biogas models 
that could better adapt to their specific needs. For example, the solid-state digester for dry areas, 
bag digesters for pastoralist settlements, and ISSB to reduce the cost of the fixed-dome construction 
materials. According to Silwal (1999), in the early stages of implementation, the Nepalese Biogas 
Support Programme (BSP) decided to use only one model for their biogas plants (the GGC-2047 
fixed-dome biodigester). This helped to promote standardization of construction practices and 
improve quality assurance. Nonetheless, the high prices and the difficulty to transport the 
construction materials to isolated areas forced the BSP to diversify the technological alternatives for 
the biogas plants. It seems that Ethiopia is following the same steps as Nepal by focusing on a 
single – and almost identical model – for the type of biodigester that is being deployed by the NBPE 
(Boers et al., 2008). However, it is starting to become urgent to empower the initiatives that aim to 
explore new biodigester models and business strategies. This technological diversification could 
also help to attract new private ventures in the commercialisation of domestic biogas (Asfaw, 2014). 

4.2.3 Financial improvements 
A considerable barrier for domestic biogas dissemination is the limited purchase power of Ethiopian 
farmers. To put it in perspective, the per capita gross national income (GNI) in Ethiopia is  
5,979.9 Birr (World Bank, 2014) and the average price of biogas plant commercialised by the NBPE 
is 14,200 Birr, 8,200 Birr of which have to be supplied by the users (refer to Appendix 9). This means 
that the users contribution is 1.37 times higher than the per capita GNI. Furthermore, if no micro-
credit is provided, this amount has to be disbursed immediately. Therefore, offering strategies to 
tackle this financial barrier has significant potential to improve the dissemination in favour of the 
biogas users. 
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On one hand, it is relevant to continue enhancing the role of micro-credit institutions at the local 
level. As mentioned by Alemayehu (2014), a recent cooperation between the World Bank and the 
Development Bank of Ethiopia has allowed the increase of the allocation of resources for  
micro-finance institutions to finance sustainable energy technologies. But, what if this funding could 
be used to enable the integrated approach? Perhaps, instead of offering an isolated solution, the 
micro-finance institutions could advise the farmers about the appropriate technology to solve their 
energy needs based on predetermined set of parameters. For example, Grameen Shakti (GS), a 
social initiative that finances different types of renewable energies (including domestic biogas) for 
rural villagers of Bangladesh, has a group of ‘Social Engineers’ that train women technicians and 
provide after-sales services. To date, GS has deployed millions of renewable solutions for rural 
villagers and is considered to be a successful model for renewable energies dissemination. (Barua, 
2001; Grameen Shakti, 2009) 

On the other hand, it is also valid to question whether the dissemination approach for domestic 
biogas in Ethiopia is valid for all the regions where the NBPE is targeting to be implemented.  
As mentioned in section 3.3.2.2.C, HOA-REC&N is exploring the deployment of an alternative 
business model where it is not necessary for each biogas user to own and operate a biogas plant. 
Moreover, Castro (2009) conducted a multi-criteria assessment to determine whether it would be 
convenient to expand the implementation structure for biogas in Africa by incorporating large-scale 
installations to the conventional small-scale domestic biogas digesters under the national biogas 
programme’s structure. In Castro (2009)’s analysis, it was found that for the case of Ghana, it could 
be advisable to incursion in the deployment of larger size biogas plants for institutional sanitation as 
well as agro-processing systems. And in the case of Tanzania, it was advisable just to incursion for 
the case of agro-processing systems. Although such analysis has not been conducted in Ethiopia, it 
shows that alternative dissemination practices for biogas could expand the applicability of biogas 
production and hence enhance the dissemination of the technology. When asked about the main 
recommendation to improve domestic biogas dissemination in Ethiopia the Executive Director of 
HOA-REC&N, Dr. Araya Asfaw, replied:  

“We have to use different options, don’t put all your eggs in one basket…  

Do not use just one model for biogas plants or the way in which you disseminate it.” 

(Asfaw, 2014) 

Complementary, another strategy to improve the financial viability of domestic biogas dissemination 
is to allow the issuance of carbon credits due to reduction in emissions from avoided methane 
emissions. As explained in section 2.4.1, Nepal has supplemented its funding scheme with the 
issuance of carbon credits under the Voluntary Gold Standard (VGS) (BSP-Nepal, 2012) and Kenya 
is about to join this type venture as well (Oppenoorth, 2014). Although the registration process can 
be complex and the price of the carbon credits is not at its best moment, it can be a leveraging 
source to improve the sustainability of the NBPE if, eventually, donors support is withdrawn. 
According to Oppenoorth (2014), the World Bank, through the Carbon Initiative for Development  
(Ci-Dev), is working on the registration of a programmatic CDM (PoA) with the help of the 
Development Bank of Ethiopia. Furthermore, CDKN, in collaboration with the Ethiopian Ministry of 
Environmental Protection and Forestry, have been conducting early efforts to design a  
Nationally Appropriate Mitigation Action (NAMA) based on the NBPE. 
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4.3 Reflections from the research methodology 
After the presentation of the conclusions based on the research sub-questions, it also becomes 
relevant to reflect on the research methodology that was elaborated and applied for the current 
research.  

4.3.1 Data Compilation 
Although bibliographical sources helped to nurture the theoretical background and acquire an initial 
impression on the development of domestic biogas in Ethiopia it soon became notorious that 
additional data sources would have to be explored in order to provide an up-to-date overview of the 
current situation. Therefore, the identification of relevant stakeholders and the conduction of 
interviews became one of the main data sources in Ethiopia. Complementary, the use of social 
networks (e.g. Facebook, Twitter or LinkedIn) allowed identifying and contacting relevant 
stakeholders, finding recently published documents and even participating in informal networks. 

Moreover, the elaboration of semi-structured questionnaires reduced the stiffness of the meetings 
and helped to steer the conversations. Nevertheless, in some case, it has to be recognised that it did 
not work as expected. This was mainly because sometimes depending on the interviewee the 
conversation could take a different direction which could be not relevant for the research scope.  
This incurred in a long duration of the meetings in order to answer the main points that were aimed to 
be accomplished with each interview. The undesirability for this to happen was because the session 
could become tedious for the interviewee which could alter the information he or she provided and it 
turned the subsequent transcription into a very time consuming process. 

Furthermore, regarding the interviews, the language also became a limiting factor since all of them 
had to be conducted in English. Although, most of the interviewees possessed a good level of 
English, sometimes it restrained them to express their thoughts which could also alter the validity of 
their statements. This language barrier became more critical when interviewing masons or biogas 
users in the countryside, since it was compulsory to have a translator to ease the process. Gladly, 
during the few visits that were made to the countryside, an Ethiopian bachelor student from  
Hawassa University helped as a voluntary translator. Nevertheless, the limited economical and time 
resources that were available during the visit to Ethiopia also restrained to be more thorough in the 
interviews with non-English speaking interviewees. Nevertheless, despite the aforementioned 
limitations, it was possible to collect sufficient information to nurture the research and provide an  
up-to-date overview of the current development on domestic biogas in Ethiopia. 

4.3.2 Integrated Framework of Analysis 
The Integrated Framework of Analysis that was built in the current thesis proved to be suitable for the 
analysis of domestic biogas in Ethiopia and it was designed in a way that it could be applicable for 
the analysis of other developing countries that follow a similar implementation structure. Although the 
IFA was suitable it also incurred in an extensive amount of information that could add complexity to 
the data compilation and analysis process. On one hand it served to understand in detail the 
underlying dynamics that influence the development of the niche technology. However, this process 
could become a limiting factor if not enough information or time is available to nurture the analysis.  
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Moreover, it is important to mention that based the research criterion (refer to section 2.1),  
Strategic Niche Management (SNM) became the best alternative to analyse domestic biogas in 
Ethiopia since it was more suitable for the early stages of development of the technological transition 
but also because it was found that there was more experience in the application of SNM in 
developing countries than other similar frameworks of analysis at the niche level. Nevertheless, 
regarding the latter factor, during the conduction of the current research, it was found that recent 
publications by Tigabu et al. (2013a, 2013b) also assessed the case of domestic biogas 
development in Rwanda and Kenya applying Functions of Innovation Systems (FIS). Although 
Tigabu et al. (2013a, 2013b) reach to different conclusions, since the context and scope of their 
research was different, it has to be recognised that they proved the applicability of FIS in other 
developing countries that are deploying domestic biogas.  

Furthermore, when constructing the IFA, it was difficult to decide which indicators would be 
appropriate for each socio-technical level since there were only general guidelines provided by the 
literature and there were no previous assessments that employed the same analytical tools for the 
case of domestic biogas in Ethiopia. For example, at the landscape it was decided to apply the  
‘Differential Diagnosis’ proposed by Sachs (2011b) which turned out to provide a thorough list of 
indicators (as presented in Appendix 6) that according to its author are critical when intervening a 
developing country. Nevertheless, it has to be recognised that for the sake of conciseness in the 
analysis it could have been better to customise this set of indicators so that they would only provide 
information that is directly related to the technological transition. A similar situation occurred at the 
regime level, where due to the lack of precise indicators, the characterisation of the relevant regimes 
turned out to be extensive. This is why, based on the aforementioned, it was decided to provide a 
summarised overview of the landscape and regime level in the main text and leave the more 
thorough analysis for Appendix 5. 
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4.4 Reflections on the value of work 
In the following sub-sections, reflections will be provided about the contributions of the current 
research to the scientific community: 

4.4.1 Innovation studies in developing countries 
The combined application of Strategic Niche Management (SNM) and Multi-level Perspectives (MLP) 
strengthens the suitability of innovation studies in a developing country context. As suggested by 
van Eijck and Romijn (2008), it is necessary to gain experience through the application of such 
frameworks in order to enrich them so they can better adjust to the realities of the developing world. 
Furthermore, Appendix 2 and Appendix 3 demonstrate how the experience in the analysis of 
technological transitions with of MLP and SNM (respectively) in developing countries is still limited. 
Therefore, the experiences gained in the current research add a contribution to the scientific 
community to expand the knowledge in the developing world. 

4.4.2 Landscape as a residual analytical level 
Based on Geels (2011) response to the critiques about the socio-technical landscape being left as a 
residual analytical level, the current research aimed to enrich the analysis of the landscape by 
conducting a ‘Differential Diagnosis’ as proposed by Sachs (2008). The application of such analysis 
was found to be in accordance with the description from van Driel and Schot (2005) about  
macro-level factors that characterise the socio-technical landscape. However, as mentioned in 
previous sections, it also incurred in an extensive amount of data that surpassed the scope of the 
current thesis. Perhaps, it is suggested to tailor Sachs’ ‘Differential Diagnosis’ even more in order to 
make the landscape analysis more concise to explain the influence of this socio-technical level with 
regard to the technological transition. 

4.4.3 Case studies as a mean to complement the analysis of  
radical innovations 

Based on Table 5, the constraints from SNM and MLP to provide concise insights on stakeholder 
mapping were complemented by the case studies in the development of domestic biogas in Nepal 
and Rwanda. The importance to conduct a stakeholder was due to the fact that no up-to-date 
identification was available; and hence, since the main goal of the current research was based on 
the current state of development of domestic biogas in Ethiopia it became compulsory to identify the 
relevant stakeholders that are present nowadays. Furthermore, the insights gained from the case 
studies from Nepal and Rwanda was made possible due to fact that both countries presented a 
similar implementation structure for the dissemination of the niche technology as Ethiopia. Therefore, 
although it was found that the analytical frameworks (SNM and MLP) were restrained to comply with 
research sub-question 2, the analysis of the case studies proved to fulfill the aforementioned 
limitations. 
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4.4.4 Analysis of multiple regimes 
As suggested by Geels (2011), Raven (2005) and van Eijck (2008) the analysis of multiple relevant 
socio-technical regimes allowed the possibility to better understand their influence on the niche 
formation. The current research focused on the analysis of the energy and agriculture regimes in 
Ethiopia, which provided a distinctive interrelationship between both socio-technical levels  
(as explained in section 3.2.3). However, if on the contrary, just one of both regimes had been 
analysed, an incomplete perspective would have been drawn from the socio-technical regime. 
Therefore, the current research validates the importance to conduct a multiple regime analysis.  

4.4.5 Regime instability versus Regime incompleteness 
According to Verbong et al. (2010) and as discussed in section 2.2.2.1, previous interpretations of 
the MLP advocated for a destabilization of the dominant regime in order to create  
‘windows of opportunity’ to allow the emergence of the niche technology. However,  
Verbong et al. (2010) disagrees with such assumption by stating that a certain level of stability is 
required, otherwise it could actually hinder the niche development. Nonetheless, in the current 
research, it was found that regardless of the stability of the relevant regime what actually influenced 
the technological transition was the inability of this regime to provide a solution to its users based on 
the traditional practices. The latter coincides with Kemp Schot and Hoogma (1998), who claim that 
unsolved problems experienced by the dominant regime may lead to the creation of spaces  
(or ‘windows of opportunity’) for the development of radical innovations.  

4.4.6 The role of subsidies with regard to niche protection 
One of the main premises about SNM is the creation of a protected environment to propitiate the 
development of the niche (van Eijck & Romijn, 2008). However, Roelse (2012) when referring to 
subsidies calls the attention that SNM should also consider the eventual situation where these 
protection mechanisms have to be gradually withdrawn. From the case studies analysed in the 
current thesis – Nepal, Rwanda and Ethiopia – it became clear that a strong dependence between 
the allocated subsidies and the dissemination of the technology occurred. However, instead of 
gradually reducing the dependence of the subsidies, in all of the cases the scheme had to be 
maintained to avoid a potential disruption of the niche formation. Moreover, the strategies to alleviate 
for this situation consisted on complementing the funding with the issuance of carbon credits  
(in Nepal since 2007 and in Ethiopia is was recently being considered). This heavy dependence on 
the subsidy scheme raises the question if complementary to the protection of the niche is it also 
necessary to contemplate strategies to promote a transition once this protection is withdrawn? 
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4.5 Recommendations for further research 
The current analysis is a mere approximation of the state of development of domestic biogas in 
Ethiopia. It is not intended for this research to be inquisitive on the insights that are presented but 
actually to promote the debate and be proactive about the improvement of the dissemination of the 
niche technology. In the end, the enhancement in the performance of the domestic biogas sector will 
only be acquired if its stakeholders internalise the challenges and act towards finding feasible 
solutions. On the other hand, as present in the previous section 4.4.1, the current research provides 
a contribution to strengthen the application of innovation studies in developing countries. In the 
following sub-sections, recommendations for further research will be presented: 

4.5.1 Application of the IFA in other developing countries 
The Integrated Framework of Analysis that was elaborated to assess the deployment of domestic 
biogas in Ethiopia was constructed so that it would be suitable for the analysis of other developing 
countries where the same niche technology is being developed. Therefore, further research could 
focus on employing the IFA in order to legitimate its suitability. So far, for the case of Ethiopia, it 
proved to be convenient for the analysis of the development of domestic biogas. 

Furthermore, if different cases are analysed it could also be convenient to compare the development 
of domestic biogas between different developing countries and determine whether or not there are 
parallelisms in the occurrence of barriers and drivers. However, based on Caniëls and Romijn (2008) 
description about the niche formation, such comparison will have to be cautious that the countries 
are being assessed at the same phase of niche formation. In simple, it would not be fair to compare 
the current state od development domestic biogas of Nepal with Ethiopia or Rwanda, since Nepal as 
significantly larger track record. Instead, the comparison would have to take place at the early 
stages of implementation Nepal. 

4.5.2 Inclusion of quantitative indicators in the evaluation of 
barriers and drivers 

Complementary to the previous recommendation, a valuable technique that could not be conducted 
in the current research was the inclusion of quantitative indicators when evaluating barriers and 
drivers that influenced the development of the niche technology. As explained in section 1.3,  
semi-structured questionnaires were employed when interviewing the relevant stakeholders. 
Moreover, in most of the cases, it was asked to the interviewees about their own perspective on the 
main factors that hinder or boost the development of domestic biogas in Ethiopia.  

However, it could have been more convenient to present to the interviewees a predefined set of 
barriers and drivers (based on the one that is presented in Table 6) so they could have answer 
based on their own perspective about the level of influence each barrier or driver could have on the 
development of domestic biogas in Ethiopia. The addition of quantitative indicators could 
compensate for the language barriers during the interviews if simple questions were asked.  
For example, employing a simple ranking system, such as binomial questions  
(‘yes-no’ or ‘agree-disagree’ questions). Or perhaps accompanying the statements with supporting 
images that can help reinforce the understanding of interviewee about the situations that are being 
asked. 
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The analysis of such prioritization process could have helped to draw further conclusions by allowing 
to compare among the answers from the interviews whether if the perspectives from the interviewees 
actually matched with the barriers and drivers identified based on theoretical background of 
innovation studies. Furthermore, such analysis could also helped to identify if the incumbent actors 
are actually aware of the occurrence of certain factors that may influence the development of the 
niche technology.  

The aforementioned is in accordance with the recommendations given by van Eijck and Romijn 
(2008) when analysing biofuels in Tanzania, since it is stated that a quantitative approach based on 
the SNM analysis could help to select and focus the activities that stimulate the development of the 
niche technology. Furthermore, as mentioned by Vanheule (2012), the heavy reliance on interviews 
when analysing developing countries can sometimes incur in dubious or contradicting answers due 
to a diverse number of factors such as language barriers or lack of factual information.  

4.5.3 SNM as a policy tool 
The application of SNM as a policy tool, as suggested by Caniëls and Romijn (2008), was not 
possible to be conducted for the case of domestic biogas in Ethiopia since it was outside the scope 
of the current research. However, with the inputs of the current thesis it could be possible to take a 
step forward in the analysis of the technological transition and employ SNM as a policy tool in order 
to draw insights that could be helpful for the improvement of the sectorial policy framework.  Similar 
efforts have been done for domestic biogas before. For example, although Landi et al. (2013) 
employs a different analytical framework, diverse barriers are identified for the case of domestic 
biogas in Rwanda in order to propose policy lessons that could improve the dissemination of the 
niche technology. 

4.5.4 The role of culture in niche formation 
In the current thesis, it was not possible to analyse thoroughly the role of the cultural dimension on 
the niche formation since it surpassed the research scope. However, it was found that although the 
analytical frameworks related to innovation studies employed in the current research (MLP and SNM) 
consider the role of culture on the technological transition, they are not specific enough to suggest 
which indicators to look for or how to assess their level of influence on the niche technology.  

In order to address this situation, Tack (2010) conducted an analysis on the role of culture in the 
development of the niche technology by assessing its influence on network formation for the case of 
solar energy in Kenya. It has to be reminded that network formation is one of the three main 
processes that are relevant to niche formation according to SNM (as explained in section 2.3.3). 
However he recognised that further research could complement his discoveries by analysing the 
rest of the niche processes that are covered by SNM (learning processes and  
dynamics of expectations).  

In the current IFA, the analysis of the cultural component was addressed through the inclusion of 
Sachs’ ‘Differential Diagnosis’ at the socio-technical landscape (refer to section 3.1.6 and  
Appendix 5). However, a much deeper assessment of the influence culture exerts on domestic 
biogas dissemination would be suggested. 
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APPENDIX 
Appendix 1. List of identified relevant stakeholders 

Name of contact Position Institution Country Type 

Amare Gessesse, Dr. Biotechnology Program Addis Ababa University Ethiopia Training & 
Research 

Araya Asfaw, Dr. Dean of the Faculty of 
Science HOA-REC&N Ethiopia Training & 

Research 

Belete Desta UNFCCC Focal Point Ministry of Environment 
and Forestry Ethiopia Training & 

Research 

Benjamin G. Sishuh Founder 4R Energy Ethiopia Private Sector 

Christopher Kellner Regional Technical Advisor BORDA Germany Technical 
Assistance 

Dawit Dagnew Energy Coordination Office 
Knowledge Mgmt. Officer GIZ-Ethiopia Ethiopia Technical 

Assistance 

Dereje A. Senshaw Intern ECOFYS Germany Technical 
Assistance 

Fitsumbrhan Tsegaye Sustainable Energy 
Programme Coordinator HOA-REC&N Ethiopia Training & 

Research 

Getachew Eshete, Dr. Senior Advisor 
Biogas/Renewable Energy SNV Ethiopia Technical 

Assistance 

Hailu Araya Team Leader/Ecological 
Agriculture Team ISD Ethiopia NGO 

Harrie Oppenoorth Senior Advisor Renewable 
Energy Hivos Netherlands Technical 

Assistance 

Isabel Hagbrink Senior Communications 
Officer Ci-Dev World Bank   Funding 

Jan Vloet  Country Director SNV Ethiopia Technical 
Assistance 

Katrin Puetz  Co-Founder (B) Energy Ethiopia Private Sector 

Leon Simons  Founder Sunny Simons Ethiopia 
Netherlands Private Sector 

Markus Hagemann  Consultant ECOFYS Germany Technical 
Assistance 

Melis Teka Renewable Energy Advisor SNV Ethiopia Technical 
Assistance 

Mogues Worku Executive Director LEM-Ethiopia Ethiopia NGO 

Nadew Tadele Director, Biofuel development 
coordination directorate MoWE Ethiopia NBPE 

Sara Groenendijk Environmental Outreach 
Specialist 

Ethiopia Climate 
Innovation Center  Ethiopia Technical 

Assistance 

Shannon N. Cazeau Country Team Leader USAID Power Africa United States Technical 
Assistance 

Sue Edwards Co-Founder ISD Ethiopia NGO 

Tesfaye Alemayehu, Dr. Acting-Programme 
Coordinator, Ethiopia NBPE Ethiopia Network 

Yodit Balcha   (B) Energy Ethiopia Private Sector 

Willem Boers Former Renewable Energy 
Advisor SNV Netherlands Technical 

Assistance 

Zachary Pusch Regional Environment 
Assistant US Embassy in Ethiopia Ethiopia Technical 

Assistance 

Zenebe Gebreegziabher, Dr. Assistant Professor Mekelle University Ethiopia Training & 
Research 
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Appendix 2. Application of MLP per sector 

YEAR AUTHOR TITLE SECTOR 

2013 Hansen & Nygaard Transnational linkages and sustainable transitions in emerging countries: Exploring the role of 
donor interventions in niche development Renewable Energies in Southeast Asia 

2011 Hofman & Elzen Exploring system innovation in the electricity system through sociotechnical scenarios Electricity systems 

2011 Elzen et al. Normative contestation in transitions ‘in the making’: animal welfare concerns and system 
innovation in pig husbandry (1970–2008) Animal welfare 

2010 Verbong & Geels Exploring sustainability transitions in the electricity sector with socio-technical pathways Electricity system in The Netherlands 
2010 van Bree et al. A multi-level perspective on the introduction of hydrogen and battery-electric vehicles Green' mobility 

2010 Verbong et al. Strategic Niche Management in an unstable regime: Biomass gasification in India Biomass gasification in India 

2008 van Eijck & 
Romijn Prospects for Jatropha biofuels in Tanzania: An analysis with Strategic Niche Management Jatropha biofuels in Tanzania 

2008 Nykvist & Whitmarsh A multi-level analysis of sustainable mobility transitions: niche developments in the UK and 
Sweden Mobility transition in UK and Sweden 

2007 Geels & Kemp Dynamics in socio-technical systems: Typology of change processes and contrasting case 
studies 

Hygienic transition and waste management in The 
Netherlands 

2007 Verbong & Geels The ongoing energy transition: lessons from a socio-technical, multi-level analysis of the 
Dutch electricity system (1960–2004) Electricity system in The Netherlands 

2007 Raven Co-evolution of waste and electricity regimes: multi-regime dynamics in the Netherlands 
(1969–2003) Biomass in The Netherlands 

2007 Smith Translating sustainabilities between green niches and socio-technical regimes Eco-housing and Organic food in UK 

2005 Geels, F. The dynamics of transitions in socio-technical systems: a multi-level analysis of the transition 
pathway from horse-drawn carriages to automobiles (1860–1930) Land transportation in The United States 

2005 vand Driel & Schot Radical innovation as a multi-level process: introducing floating grain elevators in the port of 
Rotterdam Cargo handling in The Netherlands 

2004 Raven Implementation of manure digestion and co-combustion in the Dutch electricity regime: a 
multi-level analysis of market implementation in the Netherlands Biomass in The Netherlands 

2002 Geels Technological transitions as evolutionary reconfiguration processes: a multi-level perspective 
and a case-study Transition from sailing boats to steamships 

2001 Rotmans et al. More evolution than revolution: transition management in public policy Low emission energy supply in The Netherlands 
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Appendix 3. Application of SNM per sector 

YEAR AUTHOR TITLE SECTOR 
2014 Smith et al. Spaces for sustainable innovation: Solar photovoltaic electricity in the UK PV systems in UK 

2013 Verhees et al. The development of solar PV in The Netherlands: A case of survival in unfriendly contexts PV systems in The Netherlands 

2013 Hansen & Nygaard Transnational linkages and sustainable transitions in emerging countries: Exploring the role of donor 
interventions in niche development Renewable Energies in Southeast Asia 

2012 Kwon Strategic niche management of alternative fuel vehicles: A system dynamics model of the policy 
effect Alternative fuel vehicles 

2012 Quitzau et al. Local niche planning and its strategic implications for implementation of energy-efficient technology Energy Efficiency in Denmark 

2010 Rehman et al. Rural energy transitions in developing countries: a case of the Uttam Urja initiative in India PV lighting in India 

2010 Romijn et al. Biomass energy experiments in rural India: Insights from learning-based development approaches 
and lessons for Strategic Niche Management Biomass in India 

2010 Verbong et al. Strategic Niche Management in an unstable regime: Biomass gasification in India Biomass gasification in India 

2009 Ulmanen et al. Biofuel developments in Sweden and the Netherlands: Protection and socio-technical change in a 
long-term perspective Biofuels in Sweden 

2008 van Eijck & Romijn Prospects for Jatropha biofuels in Tanzania: An analysis with Strategic Niche Management Jatropha biofuels in Tanzania 

2007 van der Laak, W. et al. Strategic niche management for biofuels: Analysing past experiments for developing Biofuels 

2006 Geels & Raven Non-linearity and expectations in niche-development trajectories: ups and downs in Dutch biogas 
plant development (1973–2003) Biogas plants in The Netherlands 

2006 Raven Towards alternative trajectories? Reconfigurations in the Dutch electricity regime Electricity system in The Netherlands 

2004 Ieromonachou et al. Adapting Strategic Niche Management for evaluating radical transport policies – The case of the 
Durham Road Access Charging Scheme Travel demand management in UK 

2002 Hoogma et al. Experimenting for Sustainable Transport: The Approach of Strategic Niche Management Battery powered vehicles 

2002 Truffer et al. The coupling of viewing and doing: strategic niche management and the electrification of transport. Battery powered vehicles 

2002 Lane Implementation Strategies for Fuel-cell Powered Road Transport Systems in the United Kingdom Fuel cell vehicles in UK 

2002 Van Mierlo Maatschappelijke Verandering: Verspreiding van Zonnecelsystemen in de Woningbouw met Behulp 
van Pilotprojecten PV systems in The Netherlands 

2001 Kemp et al. Constructing transition paths through the management of niches Wind turbines in US and Denmark 

1998 Kemp et al. Regime shifts to sustainability through processes of niche formation: The approach of strategic 
niche management Battery powered vehicles 
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Appendix 4. 
Identification of barriers and drivers in the development of domestic biogas  

in Nepal and Rwanda 

In the current Appendix, it will be identified which barriers and drivers have affected the 
development of domestic biogas in Nepal and Rwanda based on the potential barriers that were 
identified in sections 2.2.5 and 2.3.6, for SNM and MLP, respectively. The aim of this section is to 
test the applicability of the proposed barriers and drivers for domestic biogas deployment in 
developing countries.  

A4.1. The case of Nepal 

Due to the longer track record in the dissemination of domestic biogas in Nepal than Rwanda or 
Ethiopia, it is important to note that the identification of barriers and drivers will be focused on the 
earlier stages of implementation. Hence, being able to draw insights from Nepal that could be 
applicable for the current state of implementation in Rwanda or Ethiopia. 

Based on Table 6, there are two main barriers in Nepal and they are present at the landscape level. 
First, the political instability due to recurrent conflicts between Maoist extremists and the Government 
hinder the development of domestic biogas in Nepal since they poses a threat for national security 
and have even incurred in geopolitical conflicts with India and China (which are the main economical 
allies of Nepal) (Upreti, 2008). Secondly, another barrier that is related to the political instability is the 
poor competitiveness of the Nepalese Government which is mostly affected by the high levels of 
corruption and bureaucracy (World Economic Forum, 2014). 

On the other hand, Table A4.1 presents the main drivers for domestic biogas development in 
Ethiopia at the different socio-technical levels: 

Table A4.1. Drivers for the development of domestic biogas in Nepal 

Socio 
technical level DRIVERS Explanation 

LANDSCAPE 

Enabling physical geography and 
human ecology 

The climate and the availability of water allowed deploying domestic 
biogas plants. However, the mountainous landscape forced them 
looking for strategies to reduce or compensate for the transportation 
costs. (Silwal, 1999) 

Unavailability of natural resources 
The traditional use of firewood for energy purposes incurred in the 
depletion of forest coverage which forced the Nepalese population to 
look for alternative energy sources, like domestic biogas.  
(Mainali & Silveira, 2012) 

REGIME 

Incomplete regime 

Traditional practices of using firewood to supply the household energy 
needs, especially for cooking, became unsustainable due to the 
extensive demand for the resource. The inability for the traditional 
practices to solve this situation created an incentive for alternative 
energy sources to emerge (Pokharel, 2007). 

Suitable sectorial policy 
The establishment of the BSP set an institutional framework for biogas 
dissemination (BSP-Nepal, 2012), which was complemented by the 
creation of supporting organizations such as NBPA and BSP-Nepal. 

Open regime 
Biogas technology was able to successfully fit in the daily life of the 
Nepalese peasants. Hence providing a cleaner source of energy and 
providing bio-slurry to increase crop productivity (AEPC, 2011). 

NICHE Complete network of actors 

BSP specified the actors that should be present in the dissemination of 
domestic biogas. An important fact is that private companies were 
successfully integrated in this deployment since the early stages of 
implementation (Silwal, 1999) and supporting organizations were 
created to steer the upscaling (NBPA, 2013b). 
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NICHE 

Articulated network of actors 

Similarly, the BSP also defined the roles and responsibilities of the 
relevant actors (Silwal, 1999). For example, the AEPC veiled for the 
quality assurance of the biogas plants that were deployed and leaded 
the implementation. Meanwhile supporting organizations helped to 
steer the development of the niche technology by providing additional 
technical support and conducting local innovation (BSP-Nepal, 2012). 

First order learning present 
Since the beginning of the BSP it was identified that the main biogas 
users were rich farmers in the Terai region, meanwhile farmers in 
mountainous regions were unable to afford biogas plants  
(Silwal, 1999). 

Second order learning present 

In order to improve the affordability of the biogas plants, a subsidy 
scheme was enforced based on the remoteness of the location where 
the biodigesters would be deployed; over the time, the allocated 
subsidy was adjusted to increase the number of potential clients 
(Kellner, 2014). 

Match between expectations and 
actual development 

One of the main drivers for success of the BSP in Nepal was the ability 
of the programme to meet the targets that were set and hence 
strengthen the expectations. The aforementioned was reflected in the 
number of biogas plants that were deployed as well as the number of 
private companies involved with the programme (BSP-Nepal, 2012). 

 

A4.1. The case of Rwanda 

Similarly, for the case of Rwanda, barriers and drivers are identified following the structure proposed 
in Table 6. Hence, Table A4.2 and Table A4.3 look into the barriers and drivers (respectively) for 
domestic biogas development in Rwanda: 

Table A4.2. Barriers for the development of domestic biogas in Rwanda 

Socio 
technical level BARRIERS Description 

LANDSCAPE Political and economic instability 
The civil war caused deep scars in the economic performance of 
Rwanda (Verpoorten & Berlage, 2006). Moreover, the genocide killed a 
significant portion of the population that was economically active or 
possessed an advanced level of education (Verwimp, 2003).   

REGIME Regime lock-in 

According to Landi et al. (2013), the lack of familiarity with biogas 
technology incurred in a hindering factor since there was a strong 
resistance from potential users to adopt the technology even though it 
offered a better alternative than the traditional practices of using 
firewood.  

NICHE 

Second order learning not present 
Albeit the feasibility study of the NDBP identified relevant risks that 
could hinder domestic biogas dissemination (refer to section 2.4.2), it 
was not possible to effectively reduce the cost of the biogas plants 
due to high construction material and transportation costs. 

Mismatch between expectations 
and actual development 

According to Tigabu et al. (2013a), when the expectations of the 
actors (specially biogas construction companies) did not meet the 
promises announced by NDBP it provoked a gradual resentment 
which incur in a significant loss of implementing partners. 
Furthermore, although an ambitious goal was set by the NDBP to 
deploy 15,000 biogas plants by the end of the first phase of 
implementation, only around 2,6000 were actually deployed. This 
caused a weakening of the expectations which was evidenced by the 
cut in the support given by GIZ (Landi et al., 2013). 
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Table A4.3. Drivers for the development of domestic biogas in Rwanda 

Socio 
technical level DRIVERS Explanation 

LANDSCAPE 

Competitiveness 

Albeit the effects from the civil war, Rwanda ranks as the third most 
competitive in Sub-Saharan African country due to the strength of its 
institutions and the low levels of corruption. Nevertheless, the 
deteriorated infrastructure and the low levels of education remain as 
a latent challenge. (World Economic Forum, 2013) 

Enabling physical geography and 
human ecology 

The climate and the availability of water allowed deploying domestic 
biogas plants. However, the deteriorated of the roads affected the 
transportation costs of building materials.  
(Dekelver & Ruzigana, 2006) 

Unavailability of natural resources 
The accelerated population growth after the civil war contributed in 
the rise of fuel wood demand, which incurred in high rates of 
deforestation. Hence, causing a demand for alternative biomass 
energy sources like domestic biogas. (Tigabu et al., 2013a) 

REGIME 

Incomplete regime 

Traditional practices of using firewood to supply the household 
energy needs, especially for cooking, became unsustainable due to 
the extensive demand for the resource. This behavior was 
exacerbated by the sudden rise in energy demand after the war. 
Therefore the inability for the traditional practices to solve this 
situation created an incentive for alternative energy sources to 
emerge (Tigabu et al., 2013a). 

Suitable sectorial policy 
Several supporting laws such as ‘zero grazing law’ or the ‘strict tree 
cutting monitoring law’ or the ‘Poverty Reduction Strategy’ in 2002 
enabled a proper environment for the introduction of domestic 
biogas technology (Landi et al., 2013). 

NICHE 

Complete network of actors 

The NDBP specified the actors that should be present in the 
dissemination of domestic biogas based on public consultations 
conducted by SNV. Although the private sector was involved, it 
gradually left the NDBP due to unmet expectations; due to similar 
reasons, GIZ also cut its support to the NDBP. 
(Dekelver & Ruzigana, 2006) 

Articulated network of actors 
The NDBP also defined the roles and responsibilities of the relevant 
actors. Furthermore, a forum of biogas companies was formed to 
advocate for the interests of the biogas sector (Tigabu et al., 2013b).  

First order learning present 
The development of a feasibility study in 2005 identified potential 
risks for domestic biogas dissemination and public consultations 
help the NDBP promoters to gain insights from the relevant actors.  
(Dekelver & Ruzigana, 2006) 
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Appendix 5.   
Application of the Integrated Framework of Analysis to characterize the landscape and regime level 

for domestic biogas development in Ethiopia 

As explained in section 2.5 due to the extensive amount of information that was found to characterize 
the landscape and regime level for domestic biogas development in Ethiopia, it was decided to 
provide an thorough characterization and leave it outside the main text. This does not mean that the 
information provided in the current Appendix is not relevant. On the contrary, it provides a 
systematic overview that can be applicable to understand the influence that the landscape and the 
regime level may exert on other niche technologies that are being developed in Ethiopia. 

A5.1 Socio-technical landscape 

The development of domestic biogas in Ethiopia is influenced by deep-rooted underlying factors and 
trends outside of its scope of control and which are located in the landscape level. The socio-
technical landscape is characterised by its stiffness to change, however gradual transformations 
tend to occur over long periods of time. In this section, a characterisation of the socio-technical 
landscape will be presented based on Sachs’ Differential Diagnosis as explained in section 2.5. 

Several sources were consulted to obtain data for Ethiopia on demographics, economics, social 
progress, competitiveness, etc. However, it was found that significant variations occurred between 
different sources of information for the same indicator. Therefore, it was decided to use the World 
Bank Data Bank and the Ethiopian Central Statistical Agency (CSA) as the main data sources for the 
current sections. However, other sources were also consulted in order to complement or defy this 
data. 

A5.1.1 Extent of poverty 

The Federal Democratic Republic of Ethiopia is categorised as one of the poorest countries in the 
world. Poverty goes beyond per capita income; it affects people’s quality of life and their ability to 
overcome their misery, poverty itself becomes a trap (Jeffrey Sachs, 2011b). Ethiopia is ranked as 
one of the 48 least developed countries (LDC) in the world. Even though the Ethiopian government 
has embarked on remarkable investments in social services and physical infrastructure, there are 
still significant challenges to overcome its LDC status. Until date, only three countries have 
graduated from LDC status: Botswana, Cape Verde and Maldives. (UNCTAD, 2012) 

Ethiopia has the second largest population in Africa after Nigeria. Moreover its population has 
followed an almost continuous trend of growth of 2.2% per year over the last 10 years. By 2011, 
83.2% of the Ethiopian inhabitants resided in rural areas and scattered over a 1.1 million square 
kilometre territory (CSA, 2010). The aforementioned is visualized in Figure A5.1, where the 
distribution between rural and urban Ethiopian population over the last 10 years is presented. 
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Figure A5.1. Total population of Ethiopia (rural or urban) per year 

Based on: (CSA, 2010) 

Ethiopia is divided into 9 autonomous regional states: Addis Ababa (where the capital is located), 
Affar, Amhara, Benishangul-Gumuz, Dire Dawa, Gambella, Harari, Oromia, Somali, Southern 
Nations, Nationalities and People’s Region (SNNPR) and Tigray. Most of the population is located in 
Oromia, Amhara, which cover 60% of the total population. 

Even though the fertility rate has decayed over the last 20 years from to 7.1 births per woman to 4.8 
in 2011 (World Bank, 2014) the composition of Ethiopia’s population is dominated by its youngest 
inhabitants. In 2007, 57.3% of Ethiopia’s total population had an age between 0 and 9 years old, 
94.6% of which – between 7 and 14 years old – were worked employed in agricultural activities 
(World Bank, 2014). Conversely, older generations – 60 years or older – represent just 2.4% of the 
population (CSA, 2010). Figure A5.2 and Figure A5.3 look into the age and gender distribution of 
Ethiopian population in urban and rural areas, respectively. A distinct pyramidal shape is notorious in 
both graphics, especially for rural areas. 

 

Figure A5.2. Age distribution of urban Ethiopian population in 2007 per gender 
Based on: (CSA, 2010) 

 

 - !
 20 !
 40 !
 60 !
 80 !

 100 !

2002! 2003! 2004! 2005! 2006! 2007! 2008! 2009! 2010! 2011!

 T
ot

al
 P

op
ul

at
io

n 
(M

illi
on

s)
!

Rural! Urban!

95+

90 - 94

95+

90 - 94

85 - 89

80 - 84

75 - 79

70 - 74

65 - 69

60 - 64

55 - 59

50 - 54

45 - 49

40 - 44

35 - 39

30 - 34

25 - 29

20 - 24

15 - 19

10 - 14

5 - 9

0 - 4

–– 1 2 3 4 512345 66

Female

Male

Age

Inhabitants (millions)



 111 

 

Figure A5.3. Age distribution of rural Ethiopian population in 2007 per gender 

Based on: (CSA, 2010) 

According to the United Nations, in 2010 48% of the Sub-Saharan African population lived with less 
than 1.25 USD per day (United Nations, 2013). Meanwhile in Ethiopia, (in 2011) 30.7% of the total 
population lived with less than 1.25 USD per day and 66% lived with less than 2 USD per day (World 
Bank, 2014).  

The lack of infrastructure is a significant burden for development, especially for the poorest people. 
According to Stevenson et al (2012), 884 million people drink water unsafe sources around the world 
that incurs in deteriorating health conditions. In Ethiopia, 77.3% of the Ethiopian population lacks 
access to clean water (Stevenson et al., 2012). Moreover, only 1% of the Ethiopian households have 
a tap inside the house, meanwhile 54.5% of the households get their water from unprotected wells or 
springs or directly from rivers or lakes (CSA, 2010).  

One of the most worrying environmental trends in Ethiopia is the depletion of the forest coverage due 
to the extensive use of fuel wood. In 2008, forest coverage accounted for 2.7% of the total area of 
Ethiopia, being 40% more less than 35 years ago (Boers et al., 2008). Figure A5.4 displays the forest 
coverage for the Horn of Africa in 2008, with the largest amount of forest concentrated in the west of 
Ethiopia. However, most of the remaining forest has already been intervened and the percentage of 
untouched forest is residual. 

 

Figure A5.4. Map of forest coverage in the Horn of Africa (Greenpeace, 2006) 
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A5.1.2 Physical geography and human ecology 

Ethiopia is situated in Eastern Africa above the Equator, between the third and the fifteenth parallel. 
The country is landlocked and limits with Kenya in the South, South Sudan in the West, Sudan and 
Eritrea in the North and Djibouti, Somaliland and Somalia in the East. 

The predominant climate in Ethiopia is tropical monsoon, but it varies widely based on topographical 
variations. The country is crossed by the Great Rift Valley with altitudes ranging between 1,000 and 
3,000 metres above sea level which give Ethiopia a lower temperature than its neighbouring 
countries. Figure A5.5 displays monthly averaged values for normal solar insolation, with air 
temperature at 10 meters above the surface and precipitation. Four development regions are shown 
in Figure A5.5 based on their high population density, Amhara, Oromia, SNNPR and Tigray. Ethiopia 
receives an almost constant solar insolation between 4.8 and 6.8 KWh per square meter per day in 
the aforementioned regions and the reduction of insolation coincides with the rainy season between 
May and October (with a peak of occurrence between July and August). The average temperature 
widely varies across the country; however – based on Figure A5.5 – it reaches a minimum during the 
rainy season (except in Tigray) and is higher between the months of December and March. 
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Figure A5.5. Monthly averaged insolation, air temperature and precipitation  
in Amhara, Oromia, SNNPR and Tigray 

Based on: (Atmospheric Science Data Center, 2014) 

 

Ethiopia has twelve river basins with an annual volume of 122 trillion litres of water, with Lake Tana 
being the main tributary to the Blue Nile River. The country also has 2.6 to 6.5 trillion litres of 
underground water reservoir potential. However, due the lack of storage infrastructure and water 
management systems several areas of the country suffer the effects of water scarcity; hence, 
exacerbating crop productivity and food security (Awulachew et al., 2007).  
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Hulme et al. (2001) characterize Africa’s climate as varied and varying due to the diversity of 
climate-zones and microclimates and varying due to the effects of climate change, especially with 
regard to rainfall (Hulme et al., 2001). Consequently, because of climate change, it is expected for 
rainfall variability and average temperatures to increase over the following years in West and East 
Africa (Van Oldenborgh et al., 2013). Even though Africa’s contribution to global greenhouse gas 
emissions is the smallest (United Nations, 2013), the negative effects of climate change are 
expected to be amongst the worst. In 2008, the United Nations Development Programme (UNDP) – 
amongst other development organisations – launched the African Adaptation Programme to assist 
20 countries across the continent to integrate climate change risk as part of their development 
agenda. Furthermore, in 2007 the Ethiopian Ministry of Water Resources (MWR) and the National 
Meteorological Agency (NMA) released the Climate Change National Adaptation Programme of 
Action (NAPA) of Ethiopia. Multiple governmental, academic and civil society actors developed the 
Ethiopian NAPA with the aim to offer a hosting framework to identify and prioritise adaptation related 
projects in the country. 

A5.1.3 Economic and fiscal framework 

Ethiopia has experienced a sustained economical growth over the last years. As a matter of fact, the 
gross national income (GNI) per capita has more than doubled over the last 20 years. Furthermore, 
according to the Growth and Transformation Plan 2010/11–2014/15, the efforts of the Ethiopian 
Government have been focused on poverty eradication and sustained economic growth (MoFED, 
2010). However, as shown in Figure A5.6, Ethiopia’s GNI per capita is still far below the benchmark 
in Sub-Saharan Africa.  

 

Figure A5.6. GNI per capita (constant 2005 USD) over the last 20 years (World Bank, 2014) 

 

According to the Global Competitiveness Report 2013 – 2014 performed by the World Economic 
Forum, Ethiopia ranked in the 127th position out of 148 countries. The diagnosis of such assessment 
highlights the need to improve efforts in infrastructure, higher education and training and 
technological innovation in Ethiopia. Nevertheless, it recognizes the relative security as well as the 
net primary education enrolment of the country when compared to other Sub-Saharan peers.  
(World Economic Forum, 2014) 

0!

200!

400!

600!

800!

1,000!

1990! 1995! 2000! 2005! 2010! 2015!

(C
on

st
an

t 2
00

5 
US

D)
!

Ethiopia! Sub-Saharan Africa !



 115 

Similarly, the Ease of Doing Business Report 2013 performed by the World Bank and the 
International Finance Corporation positioned Ethiopia in the 125th out of 189 countries. Figure A5.7 
shows a comparison of Ethiopia’s position in the aforementioned ranking when compared to other 
African countries. Sub-Saharan Africa as a whole is ranked in the 142nd position, meaning that 
Ethiopia is performing higher than the benchmark However, there are other Sub-Saharan countries 
which account for a remarkably better environment for doing business than Ethiopia, such as South 
Africa, Rwanda and Mauritius. Again, for this ranking several factors are evaluated and the diagnosis 
assesses the difficulty to start a business in Ethiopia, mostly due to the complex procedures as well 
as the high minimum capital (which is significantly higher than the Sub-Saharan benchmark) to 
accomplish such task. Even though the country has improved in providing grid connections to new 
business –despite low electricity coverage – it still lacks a secure environment to protect investors. 
(World Bank & IFC, 2014) 

 

Figure A5.7. Comparison of Ethiopia’s ranking on “Ease of Doing Business Index” by World Bank 

Based on: (World Bank & IFC, 2014) 

 

In order to improve economic and social performance, the Ethiopian Government has launched a set 
of periodical national programmes to set the guidelines to steer its development. Figure A5.8 shows 
a graphical summary of the last three development programmes. Each programme sets specific 
targets and revises progress in multiple areas (e.g. macroeconomics, national productivity, 
infrastructure and social development). Currently, Ethiopia is implementing a five-year plan titled 
Growth and Transformation Plan 2010/11 – 2014/15 (GTP), which pretends to sustain economic 
growth in order to overcome poverty and become a “middle-income economy by 2020–2023” 
(MoFED, 2010). In Appendix 7, a summary of the baseline accomplishments of the  
PASDEP 2005/06 – 2009/10 and the planned targets of the current GTP 2010/11 – 2014/15 is 
presented. 
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Figure A5.8. Chronological order of Ethiopian development programmes 

 

Complementary to the abovementioned development programmes, in 2011, the Ethiopian 
Government launched the Climate-Resilient Green Economy (CRGE) with the aim to protect the 
country from the effects of climate change while developing a green economy (Federal Democratic 
Republic of Ethiopia, 2011). 

A5.1.1.1 Revenues, expenditures and deficit in Ethiopia 

Ethiopia’s economy is mainly based in agriculture and services, which contributed to 48.8% and 
41.1% of the Gross Domestic Product (GDP), respectively by 2012 (World Bank, 2014). Figure A5.9 
shows the aforementioned values. More than two decades ago, agriculture was the dominant 
economical activity (with a 68.9% contribution to the GDP in 1992). Nonetheless, the service sector 
has been gaining terrain over this time, thus becoming the second main economic activity of 
Ethiopia. Meanwhile, the manufacturing sector has remained as a residual activity, with an average 
contribution to the GDP of 4.8% over this period. 

 

Figure A5.9. Contribution to GDP (%) based on economic activity (World Bank, 2014) 

The projected trends for GDP contributions from each main economic activity are presented in 
Table and are based on the targets set by the GTP 2010/11 – 2014/15. Obviating the mismatch 
between the values presented in Figure A5.9 and Table A5.1 for the fiscal years 2009/2010, 2010/11 
it can be deduced that the intentions of the Ethiopian Government are to increase the revenues from 
the manufacturing sector while maintaining agriculture as the main source of income. Raising the 
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revenues from the manufacturing sector was an unaccomplished target of the previous development 
programme, PASDEP 2005/06 – 2009/10. According to the World Bank (2013d), the inability of 
Ethiopia to attract private investors has being the main factor for the residual contribution of industry 
to the national economy.  

Table A5.1. Projected trends in contributions to GDP (%) based on economic activity (MoFED, 2010) 

Sector 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 

Agriculture &  
allied activities 41.6% 39.9% 39.5% 39.8% 40.3% 41.0% 

Manufacturing 12.9% 13.1% 13.7% 14.3% 15.4% 16.9% 
Services 45.6% 47.0% 46.8% 45.8% 44.3% 42.1% 
 

Table A5.2 looks into the macroeconomic performance of Ethiopia since the 2004/2005 fiscal year. 
Even though the capacity for tax collection was strengthened, it is not reflected in Table A5.2 and 
conversely total revenues tended to deplete during the 2004/05 and 2009/10 fiscal years. 
Furthermore, total expenditure decreased over the same period of time, unfortunately also 
decreasing the poverty-oriented expenditure. The current development programme,  
GTP 2010/11 – 2014/15, aims to increase revenue through a further strengthening of tax recollection 
while reducing the contribution of external grants. It is also intended to gradually increase the pro-
poor expenditure to 17.3% by the 2014/15 fiscal year. On the other hand, deficit has been reduced 
and it is intended to stabilize it at an average of 2% in order to maintain macroeconomic stability 
(MoFED, 2010). 

Table A5.2. Revenues, expenditure and deficit as share (%) of GDP (MoFED, 2010) 

Items PASDEP 2005/06 – 2009/10  GTP 2010/11 – 2014/15 
Fiscal Year 04/05 05/06 06/07 07/08 08/09 09/10  10/11 11/12 12/13 13/14 14/15 

Total revenues  
including grants 18.9 17.7 17.1 16.0 16.2 17.3  17.8 18.5 19.2 20.4 20.4 

   Domestic revenue 14.6 14.9 12.7 12.0 11.9 14.1  14.1 14.2 15.3 16.8 17.1 

       Tax revenue 11.6 10.8 10.1 9.6 8.6 11.3  11.7 12.1 13.2 14.7 15.0 

      Non-tax revenue 3.0 4.1 2.6 2.4 3.3 2.8  2.4 2.1 2.1 2.1 2.1 

   Grants 4.3 2.8 4.4 4.0 4.3 3.2  3.7 4.3 3.9 3.6 3.3 

Total expenditure 23.5 22.3 20.7 18.9 17.2 18.7  20.5 20.2 21.1 22.4 23.7 

   Recurrent expenditure 12.6 11.6 10.0 9.2 8.1 8.4  8.9 8.6 8.8 9.1 9.3 

   Capital expenditure 10.9 10.7 10.7 9.7 9.1 10.3  11.6 11.6 12.3 13.3 14.4 
Poverty oriented 
expenditure 13.2 13.4 13.0 12.1 10.8 12.4  13.5 13.7 14.8 16.1 17.3 

Expenditure deficit  
including grants (4.4) (4.7) (3.6) (2.9) (0.9) (1.3)  (2.7) (1.7) (1.9) (1.9) (3.3) 

Deficit financing 4.2 4.7 3.6 2.9 0.9 1.3  2.7 1.7 1.9 1.9 3.3 

External net 2.2 1.1 1.1 1.0 0.9 1.1  1.0 0.8 0.8 0.8 0.6 

Domestic net 3.3 2.1 3.6 2.6 (0.1) 0.5  1.6 0.9 1.1 1.2 2.7 
 

Moreover, Table A5.3 presents a significant imbalance in Ethiopian between imports and exports. 
Even though it has been targeted to increase exports, an even higher amount of imports to sustain 
economic growth have made it impossible to accomplish this goal (MoFED, 2010). It has been 
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pointed out the lack of clarity in regulations, the numerous actors involved and the need for multi-
model transport make trade deficit a complex challenge. Currently, the Ethiopian Government is 
working on a National Trade Logistics Strategy with the aim to overcome this barrier.  
(World Bank, 2013b) 

Table A5.3. Export and import trade as share (%) of GDP (MoFED, 2010) 

 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 Average 
Export 6.9 6.6 6.1 5.5 4.5 4.0 5.4 
Import 29.5 30.3 26.3 25.5 23.8 23.3 26.1 
Trade balance (22.6) (23.7) (20.2) (20.0) (19.3) (19.3) (20.7) 
 

According to the World Bank (2013c), in 2012, Ethiopia was the twelfth fastest growing economy in 
the world. Projections indicate that if this behaviour is maintained, the country will be able to 
accomplish its goal of becoming a middle-income country by the year 2025. However, the current 
enormous public intervention has overshadowed private interventions. Consequently, the World 
Bank urges the Ethiopian Government for an eventual reinforcement of vigorous private sector in 
order to sustain economic growth. (World Bank, 2013b) 

A5.1.1.2 Education in Ethiopia 

In the last decade the Ethiopian Government has promoted significant efforts to improve the 
education level for both genders. Table A5.4 shows the enrolment level of the relevant group of the 
population for each level of education (primary, secondary and tertiary) for the last decade. It is 
evident that remarkable progress has been accomplished, especially in primary education, with a 
gross enrolment of more than 90%. Both, secondary and tertiary education, have a lower percentage 
of enrolment but still an improvement trend is notorious in all of the education levels.  

Table A5.4. School enrolment per education level in Ethiopia (World Bank, 2014) 

School enrolment per education level (% gross) 1992 2002 2012 

Primary education 25.3% 63.8% 95.4% 
    Female 21.3% 53.2% 91.8% 

    Male 29.3% 74.2% 98.9% 

Secondary education 12.2% 18.8% 37.2% 
    Female 11.1% 14.4% 35.4% 

    Male 13.2% 23.2% 38.9% 

Tertiary education – 1.7% 8.2% 
    Female – 0.9% 5.2% 

    Male – 2.5% 11.2% 
 

In 2005, the literacy rate of the population above five years of age was 39.8% of the population 
(46.2% for male and 33.3% female Ethiopians) (CSA, 2010). Furthermore, between 2002 and 2012, 
school completion raised from 22.9% to 50.9% in primary, 40.7% to 50.5% in secondary and 31.7% 
to 50.7% in tertiary level. Moreover, gender equality has significantly improved as well: over the last 
40 years the ratio of female to male students increased from 45.8% to 92.8% in primary education, 
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from 33.2% to 91.0% in secondary and from 8.6% to 46.4% in tertiary level of education.  
(World Bank, 2014) 

It is important to note that most of the Ethiopian population is economically active. Table A5.5 is 
based on data from the last National Census conducted in 2005 and it shows that 69.3% of the total 
population above 10 years old is economically active. This share tends to be even higher in rural 
areas (72.6% total, 78.1% for males and 67.0% for females). Therefore, despite school enrolment 
having increased, the majority of the attendees still have to perform work-related activities in addition 
to their studies. 

Table A5.5. Economically active Ethiopians above 10 years old in 2005 (CSA, 2010) 

 Total Urban Rural 

Both gender 69.3% 54.9% 72.6% 
Male 75.1% 61.8% 78.1% 
Female 63.4% 48.1% 67.0% 

 

A5.1.1.2 The role of diaspora in Ethiopia 

Even though school enrolment levels have remarkably increased in the last two decades the 
percentage of highly skilled people that remain in Ethiopia is very low.  For example, the number of 
PhD-holding professors and researchers in Ethiopia is lower than Ethiopian members of the diaspora 
residing in Canada or the United States, even though there is a stronger need for highly skilled 
professionals in Ethiopia. Furthermore, in 2009, 1,000 Ethiopian doctors lived in the United States 
meanwhile 2,154 remained in Ethiopia, which means almost half of the Ethiopian medical doctors 
work abroad. (United Nations, 2013) 

By 2010, Ethiopia accounted for more 620,000 emigrants, most of which are established in Sudan, 
United States and Israel. By 2010, remittances from the diaspora (Ethiopians living abroad) 
accounted for 1.28% of the GDP. Moreover, the Growth and Transformation Plan 2010/11 – 2014/15 
sets a  
non-traditional revenue stream with the diaspora through the sale of bonds to complement resource 
mobilisation for the funding of major development initiatives. For example, the Grand Renaissance 
Dam started in the year 2011 is estimated to cost 4.8 billion USD, most of which will be financed by 
Ethiopian capital living within the country and abroad (MoFED, 2010; UNCTAD, 2012). 

Furthermore, in 2008, the Ethiopian Government with the help of Swedish and French aid agencies 
financed a programme to attract the collaboration of highly skilled Ethiopians living abroad. The 
programme has propitiated the launch of seminars, cooperation between Addis Ababa University 
laboratories and research institutions abroad as well as book donations (UNCTAD, 2012). 
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A5.1.4 Patterns of governance 

The Federal Democratic Republic of Ethiopia is composed by nine Regional States  
(locally known as killil): Tigray, Afar, Amhara, Oromia, Somali, Benishangul-Gumuz, Southern Nations 
Nationalities and People’s Region (SNNPR), Gambella and Harari Regional States. The Regional 
States are further divided into 800 districts (locally known as woredas) and more than 15,000 
kebeles, or towns, which are the lowest elected administration. 

Since 1995, Ethiopia enjoys a multi-party democracy ruled by the elected House of Representatives 
and leaded by the Executive Prime Minister; the latter is chosen by the party in power. Elections are 
held every five years and parties can be registered at national or federal level. The House of 
Representatives is also in charge of electing the President. (MoFA, 2011) 

The country transitioned from the reign of Emperor Haile Selassie I to a Marxist–Leninist regime in 
1974 ruled by a military junta, known as Derg and led by Mengistu Haile Mariam. After the deposition 
of the Derg by the Ethiopian’s People Democratic Revolutionary Democratic Front (EPRDF) in 1991, 
a transitional Government was introduced and a new Constitution was written, culminating in the 
formation of the present Federal Democratic Republic of Ethiopia. Figure A5.10 shows the different 
Prime Ministers Ethiopia has had since 1974 and summarizes the abovementioned political phases.  

 

Figure A5.10. Heads of Government in Ethiopia 1974 – present 

In 1995, the first multi-party democratic general elections were held in Ethiopia, where Meles Zenawi 
was elected as Prime Minister. The elections were peaceful and with a high participation 
countrywide and local and international observers were present to safeguard the transparency of the 
process, albeit several opposition parties tried to boycott the process (UNDP, 1995). Moreover, 
according to international and local observers, the general elections of 2000 were “free and fair in 
most areas; however, serious election irregularities occurred in the Southern Region, particularly in 
Hadiya zone” (US Department of State, 2002) including candidates who were forced to quit, election 
officials instructing voters whom to vote for, and even the harassment of opposition supporters 
following elections.  

Sadly, transparency and peace during the general elections in 2005 did not improve. According to 
the Carter Center (2009), the evolving competitive multi-party campaign and the orderly voting 
process were overshadowed by flawed counting in many areas, as well as several violent incidents 
after the elections, culminating with the death of dozens of protesters. In the same report, the Carter 
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Center concluded that the 2005 electoral process “did not fulfill Ethiopia’s obligations to ensure the 
exercise of political rights and freedoms necessary for genuinely democratic elections”. (Carter 
Center, 2009) 

The general elections of 2010 also reported irregularities and violent incidents (Amnesty 
International, 2013). Following the death of Meles Zenawi in 2012, the former Deputy Primer Minister 
and Minister of Foreign Affairs, Mr. Hailemariam Desalegn was elected as Prime Minister. The 
general elections are expected to occur in 2015.  

According to the Global Competitiveness Report 2013 – 2014 performed by the World Economic 
Forum (2013), the three most problematic factors for Ethiopia are: 1.) foreign currency regulation,  
2.) inefficient government bureaucracy, and 3.) corruption. Furthermore, Transparency International 
(2013), ranked Ethiopia in the 111th position (out of 177) in their Corruption Perception Index 
conducted in 2013. 

The replacement of Prime Minister Meles Zenawi after almost two decades in power by Hailemariam 
Desalegn raised international hopes for social and political reforms. However, freedom of expression 
and freedom of information were severely deteriorated. A significant number of reporters and 
opposition members were sentenced to prison on terrorism charges and severe irregularities 
occurred during their trial, including omission of torture allegations, restriction to legal counsel, etc. 
Moreover, peaceful protests were supressed; for example, in 2013 hundreds of Muslim 
demonstrators were arrested during a series of demonstrations countrywide, allegedly for 
government restrictions on freedom of religion. Legal instruments like the Anti-Terrorism Law in 2009 
and the Telecom Fraud Offences Proclamation in 2013 have been accused of obstruction of access 
to several news, politics and human rights websites, as well as the use of various Internet and 
telecom technologies. In addition, the government has censored numerous journalists and editorials 
through a directive in which content considered to be “illegal” can be removed. (Amnesty 
International, 2013; Reporters Without Borders, 2013) 

A5.1.5 Geopolitics 

The political history of Ethiopia has been uneasy. Even though the country was able to resist the 
European colonialist efforts in the Nineteenth Century and became the first African member in the 
League of Nations and the United Nations, it was not until 1949 that Ethiopia reached its sovereignty 
through the Anglo-Ethiopian Agreement (Marcus, 2002). 

Ethiopia has the highest number of neighbouring countries in the Horn of Africa (Attilio-Vadala, 
2003). Ethiopia is a landlocked country surrounded by Kenya in the South, South Sudan in the West, 
Sudan and Eritrea in the North, and Djibouti, Somaliland and Somalia in the East. Diverse political 
and military conflicts have occurred between Ethiopia and its neighbouring countries, many of which 
are still latent.  

Throughout Ethiopia’s history, access to the sea has been a continuous burden. In order to address 
it, a rail line was constructed between the capital Addis Ababa and the Port of Djibouti in the 
beginning of the 20th Century (Killion, 1992). However, to date, the railway has not met its purpose, 
despite new efforts promoted by the Ethiopian Government to construct a new rail line (Tekle, 2010). 
Albeit this constrain, Ethiopia’s imports and exports represent the majority of Djibouti Port’s traffic 
(Bansal, 2013). 
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Territorial disputes between Eritrea and Ethiopia led to a war from 1988 to 2000. Although the war 
has ceased, the dispute remains active and a constant political friction between the two countries 
prevails (Lyons, 2009). Moreover, Ethiopia’s neighbouring countries have also been afflicted by war. 
For example, Somalia has not been able to solve the conflicts with the Islamist insurgency since the 
1980s (Menkhaus, 2007). Furthermore, a recent conflict has burst between Sudan and South Sudan 
(The Economist, 2013). 

These ongoing conflicts make Ethiopia an asylum hub for war refugees from Somalia, South Sudan, 
Sudan and even Eritrea. In 2013, Ethiopia received more than 40,000 new arrivals leading to a total 
of 400,000 refugees. It expected for this number to continue increasing in the present and following 
year,  and to reaching an estimate of 520,000 refugees by the end of 2015 (UNHCR, 2014). 

A5.1.6 Cultural barriers 

Ethiopia is characterised by a poly-cultural population. According to the last national census 
conducted Ethiopian Central Statistical Agency in 2007, the country accounted for more than eighty 
different mother tongues and, as shown in Figure A5.11, the major tribes were the Oromo, Amhara, 
Somali, Tigrean and Sidama (CSA, 2010). 

 

Figure A5.11. Major Tribes in Ethiopia as percentage of the total population 

Based on: (CSA, 2010) 

The majority of the population is Christian, with: 43.5% Ethiopian Orthodox and 19.3% from other 
Christian denominations form the total population. The second largest religious group is conformed 
by Muslims (accounting for 33.9% of the population); other religious faiths are followed, including 
Ethiopian Jews, called Beta Israel, but most of their population has migrated to Israel in the last 
several decades. In addition, Ethiopia is the spiritual homeland of the Rastafarian movement.  
(MoFA, 2011). 

Gender equality with regard to access to education has remarkably improved in the last four 
decades. Figure A5.12 displays the evolution in the ratio of female to male enrolment in the different 
education levels between 1971 and 2012. By 2012, the aforementioned ratio for Primary, Secondary 
and Tertiary education accounted for 92.8%, 91.0% and 46.4%, respectively. Tertiary education 
accounts for the lowest gender parity, however it improved from less than 10% in the Seventies. 
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Figure A5.12. Evolution of ratio of female to male enrolment in Primary, Secondary  
and Tertiary education 

Based on: (World Bank, 2014) 

Nevertheless, the role of women in household activities limits their access to education.  
Goldemberg (1999) through EREDPC and SNV (2008) highlights that rural women play a central role 
in domestic energy supply through firewood collection, a time demanding activity aggravated by the 
scarcity of firewood due to systematic deforestation.  

UNDP (2012) ranked Ethiopia in the 173th position (out of 186th countries) in their Gender Inequality 
Index, confirming that gender equality performance in Ethiopia is one of the worst in Sub-Saharan 
Africa. Poor female health is exacerbated by extreme poverty conditions and low social status. 
Women have a deteriorated health status when compared to their male counterparts; for example, 
access to health care accounts for 75.5% in women against 25.5% in men. The Joint Programme 
“Leave No Women Behind” promoted by United Nations Women in support of the Millennium 
Development Goals aims to aid in the improvement of gender equality. By 2009, the Programme had 
engaged more than 100,000 women and adolescent girls in Amhara and Tigray, focusing on topics 
such as child marriage, discrimination against women living with HIV/AIDS and equitable distribution 
of labour, among other issues. (UN Women, 2013) 
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A5.2. Analysis of the dominant regimes 

When analysing domestic biogas, it becomes evident that it possesses a duality within its nature. 
The anaerobic fermentation of the organic matter inside the digester produces two main products: 
biogas and bio-slurry. Hence, the digester can provide energy through biogas but it also can help to 
enrich the soil and crop’s productivity with the nutrients from the bio-slurry (Tauseef et al., 2013). 

Therefore, in order to better understand the dynamics of domestic biogas as a radical innovation at 
the niche level, it becomes relevant to take a step back and determine which are the relevant 
regimes and then analyse their composition and dynamics. In the current section, a characterisation 
of the Energy regime and Agricultural regime is presented. The author recognises that other regimes 
take place and influence the technological transition (e.g. Financial regime). However, the analysis of 
the Energy regime and Agriculture regime offer a comprehensive overview to understand the 
development and dynamics with the niche level. 

A5.2.1 Energy regime 

The Energy Regime in Ethiopia is mainly based on biomass. According to IEA (2014a), 92.9% of the 
primary energy consumption comes from biofuels and waste; 81.2% of which is supplied by woody 
biomass (Wolde-Ghiorgis, 2002). Furthermore, 93.5% of the primary energy consumption holds 
place at the household level and 83.2% of the Ethiopian population reside in rural environments 
(CSA, 2010). Therefore, when looking at the Ethiopian energy balance, it is valid to assume that the 
majority of the energy is supplied by fuel wood and that it is predominately consumed by rural 
households. 

A5.2.1.1 Energy balance of Ethiopia 

A good way to understand the Ethiopian Energy Regime is by looking at the Sankey Diagram of its 
energy balance, as presented in Figure A5.13: 

 

Figure A5.13. Energy balance of Ethiopia in 2011 (IEA, 2014c) 
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Figure A5.13 offers a snapshot on how energy flows and distributes from its energy sources to the 
sectors where it is consumed. It can be seen that three different types of energy sources appear on 
the left side of the graph: imported oil, electricity and biofuels and waste, which represent 6.0%, 
1.1% and 92.9%, respectively. Furthermore, hydroelectric plants, mostly supply the electricity that is 
required in Ethiopia. As a matter of fact, 93.9% of the electricity comes from hydro and the remaining 
is supplied by geothermal and fossil fuel-based power plants (3.6% and 2.6%, respectively). 
According to World Bank (2014), electricity access reached only 23% of the Ethiopian population  
by 2010. 

It becomes relevant to detail which types of biofuels and bio-waste constitute the vast majority of the 
energy supply in Ethiopia. According to Wolde-Ghiorgis (2002), 81.2% of the biomass that is 
consumed comes from woody biomass (especially firewood), followed by dung cakes and crop 
residue with a contribution of 9.1 and 8.1%, respectively. Other types of biomass are charcoal, 
bagasse and bio-briquettes. Table A5.6, summarizes the abovementioned information: 

Table A5.6. Types of biomass used to supply energy 

Based on: (Wolde-Ghiorgis, 2002) 

Type of biomass fuel Supply (TJ) % 

Total 683398 100% 
Woody biomass 554712 81.2% 
Crop residue 55360 8.1% 
Bagasse 4577 0.7% 
Dung 61945 9.1% 
Charcoal 6784 1.0% 
Bagasse briquettes 20 0.003% 

 

On the other hand, when looking at the demand side on the right side of Figure A5.13, the residential 
sector consumes 93.5% of the energy that is supplied, followed by road transportation with 2.9% of 
the consumption. The rest of the sectors have a negligible contribution to the energy demand, 
including industry with 1.8% and commercial sector with 1.1%. (IEA, 2014c) 

 

Figure A5.14. Distribution of final energy consumption by sector in Ethiopia in 2011 

Based on: (IEA, 2014c) 
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At the household level, 98.6% of the energy is supplied by biomass (IEA, 2014c). But, how is it 
consumed? According to Gebreegziabher (2007, 2014), between 50 and 60% of household energy 
demand is used to bake injera; a traditional fermented flatbread with a sour taste. Injera is baked on 
large batches using a clay plat covered with a lid made out of straw and dried cow manure  
(Simons, 2012). The baking process is highly inefficient and it predominantly uses a significant 
amount of firewood (Esthete et al., 2006). The rest of the energy is used for cooking other foods and 
for lighting.  

 

Figure A5.15. Distribution of types of fuels used for lighting (left) and cooking (right) 

Based on: (Wolde-Ghiorgis, 2002) this is a great visual representation! 

Figure A5.15 shows the types of energy used for lighting (left) and cooking (right). It can be seen 
that Kerosene is mostly used for lighting and fuel wood for cooking. But, what is more interesting is 
that according to a survey conducted by Gebreegziabher (2007), rural households in Ethiopia tend 
to use a combination of energy sources. When asked to a group of 199 interviewees which types of 
energy sources were used at the household levels, 82.7% used firewood, 9.5% dung, 93% kerosene 
and 8.1% charcoal. Gebreegziabher confirms that the fact that firewood is less common than dung 
can be due to the scarcity of firewood in the area where the survey was conducted. Likewise, 
Appendix 9 presents a summary of the different types of indigenous energy sources as well as the 
exploited percentage; this data is supplied by Wolde-Ghiorgis (2002). Although the Table uses 
different units of measurement, what actually matters for the current analysis is that except from fuel 
wood and agriculture waste, the rest of energy sources are practically unexploited. In Table A5.7, 
renewable sources such as hydro power, solar, wind and geothermal are listed, however, despite 
the availability of fossil fuels such as natural gas, coal and oil in Ethiopia; they are yet to be exploited 
(IEA, 2014b). 
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Table A5.7. Indigenous energy resources in Ethiopia  

Based on: (Wolde-Ghiorgis, 2002) 

 Indigenous energy 
source 

Exploitable 
reserves UNITS Exploited 

percent (%) 

Hydro power 30,000 MW 0.9 
Solar 5 kWh / m2-day ~ 0 
Wind 3.5 – 5.5 m/s ~ 0 
Geothermal 700 MW ~ 0 
Fuel wood 11,250 million tones 50 
Agriculture waste 15 – 20 million tones 30 
Natural gas 75 Billion m3 0 
Coal 14 million tones 0 

 

Figure A5.16 shows the energy consumption in Ethiopia between 1990 and 2011. The energy matrix 
has almost doubled in the last 20 years, with an average increase per year of 2.7%. What is not so 
evident from Figure A5.16 is that the rate of growth in biofuels and waste consumption has gradually 
reduced. In the meantime, demand for oil and electricity has increased between 1990 and 2011. 

 

Figure A5.16. Total final consumption of energy (ktoe) in Ethiopia between 1990 and 2011 

Based on: (IEA, 2014a) 

 

Specifically for electricity, the Ethiopian Electricity Power Corporation (EEPCO) assures that the 
average rate of growth in (electric) power demand has accounts for 25% per year during the last five 
years and it is forecasted to increase to 32% per year over the next five years, which would account 
for 10GW by 2018. (EEPCO, 2013b) 

 

 - !

 5,000 !

 10,000 !

 15,000 !

 20,000 !

 25,000 !

 30,000 !

 35,000 !

19
90

!

19
91

!

19
92

!

19
93

!

19
94

!

19
95

!

19
96

!

19
97

!

19
98

!

19
99

!

20
00

!

20
01

!

20
02

!

20
03

!

20
04

!

20
05

!

20
06

!

20
07

!

20
08

!

20
09

!

20
10

!

20
11

!Th
ou

sa
nd

  t
on

ne
s 

of
 o

il e
qu

iva
le

nt
 (k

to
e)
!

Biofuels and waste ! Oil products! Electricity!



 128 

A5.2.1.2 Energy governance 

The Ministry of Water, Irrigation and Energy (MoWE) was established in the year 2010 and it is in 
charge of the implementation of the targets related to energy and water that are set by the Growth 
and Transformation Plan (GTP) 2010/11 – 2014/15 (MoWE, 2010). Furthermore, the modern energy 
sector is managed by two enterprises: the Ethiopian Electric Power Corporation (EEPCO) for 
generation, transmission, distribution and sales of electricity, and the Ethiopian Petroleum Enterprise 
(EPE) for the oil sector (Wolde-Ghiorgis, 2002). Both, EEPCO and EPE are public firms and are 
centrally administered and financed by the Ministry of Finance and Economic Development 
(MoFED). 

At a regional level, the Bureaus of Water, Mines and Energy are in charge of addressing the energy 
sector. These regional Bureaus have an autonomous jurisprudence, however they have to comply 
with the national targets (Jijawo, 2014). In the following sub-section, a set of relevant targets and 
accomplishments for the Ethiopian energy sector will be presented. 

A5.2.1.3 Recent accomplishments and future targets 

As mentioned before, one of the most significant drivers for Ethiopia is its aim to reduce poverty and 
become a middle-income economy by the year 2025 (World Bank, 2013b). The  
GTP 2010/11 – 2014/15 and its preceding development plans (refer to Error! Reference source 
not found.) has become the guiding framework for national development in Ethiopia. According to 
the GTP 2010/11 – 2014/15, the main goal for the energy sub-sector is to meet the local energy 
demand with sufficient and reliable sources (MoFED, 2010). Moreover, additional goals are to enable 
the export of electricity to neighbouring countries, modernizing the electricity transmission and 
distribution infrastructure, as well as potentiating the exploitation of fossil fuel reserves. 

Table A5.7 presents the targets set by the PASDEP 2005/06 – 2009/10 (previous development plan) 
and the current targets from the GTP 2010/11 – 2014/15. The information that is provided in  
Table A5.7 confirms the intention of the Government of Ethiopia to improve the electricity access by 
increasing the installed capacity as well as the transmission and distribution infrastructure. 

Table A5.7. List of energy targets proposed by GTP 2010/11 – 2014/15 (MoFED, 2010) 

Description of targets 2009/10 2014/15 
Hydroelectric power generating capacity (MW)  2,000   10,000  
Total length of distribution Iines (Km)  126,038   258,000  
Total length of rehabilitated distribution lines (Km)  450   8,130  
Reduce power wastage (%)  11.5   5.6  
Number of consumers with access to electricity  2,000,000   4,000,000  
Coverage or electricity services (%)  41   75  
Total underground power distribution system (Km)  97   150  
 

In the next sub-sections, a general overview of the main targets and energy projects that are being 
currently developed in Ethiopia will be presented: 
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A5.2.1.3.1 Increase in instal led capacity 
Electricity is one of the fastest growing energy means in Ethiopia. The PASDEP 2005/06 – 2009/10 
set the goat to increase the installed capacity by 3,270 MW by the fiscal year 2009/10; however 62% 
of this target was achieved (MoFED, 2010). The majority of the new power plants that are being 
deployed are hydroelectric (Boers et al., 2008). 

Specifically for hydropower the government expects to increase the current installed power (in 
hydro) from 2,000 MW to 10,000 MW by the end of the fiscal year 2014/15 (MoFED, 2010).  
Moreover, the EEPCO is studying the construction of 9,572 MW in hydroelectric power plants and 
2,628 MW in geothermal plants (EEPCO, 2013a). It is interesting to note that among the projects that 
are being constructed, large-scale power plants like the Grand Ethiopian Renaissance Dam or 
Corbetti Geothermal stand out. 

The Corbetti Geothermal power plant is being promoted by USAID through Power Africa. Power 
Africa is an initiative launched in 2013, by the US President Barack Obama to improve electricity 
access in six focus countries, including Ethiopia (USAID, 2014). The Corbetti Geothermal project is 
expected to be deployed in two stages of 500MW each and to be operational by 2018 and 2023, 
respectively. If this project were constructed, Ethiopia would become the African country with the 
largest geothermal electricity infrastructure. (USAID, 2013) 

A5.2.1.3.2 Grand Ethiopian Renaissance Dam 
One of the most emblematic power plants in Ethiopia is the Grand Ethiopian Renaissance Dam 
(GERD), a hydropower plant located in the Beneshangul- Gumuz region in the North West of country. 
GERD is expected to have an installed power of 6,000 MW and an energy output of 15,692 GWh per 
year, hence becoming the largest hydroelectric power plant in Africa and one of the largest in the 
world (EEPCO, 2013b).  

Nevertheless, international controversy has arisen due to the fact that the main dam is supplied by 
the affluent of the Blue Nile River. Therefore, the Government of Egypt has claimed that the 
development of the GERD project could threaten its water supply and create a significant 
environmental and economic impact, especially on the agricultural activities that are located 
downstream of the GERD project. Despite the controversy and uncertainty of the impacts of the GER 
project, the Ethiopian Government has not ceased the construction and actually claimed that, by 
2014, 30% of the project will have been constructed (Ahramonline.org, 2014). 

The impact of the GERD project goes beyond electricity generation, since it will also create an 
artificial large-scale water reservoir. In addition, it is expected for it to generate 15,000 jobs and 
enable electricity exports to neighbouring countries (EEPCO, 2013b). 

A5.2.1.3.3 Power transmission and distr ibution 
The goal to enable electricity exports or to increase electricity access requires a transmission and 
distribution network. This is why the Government of Ethiopia has focused on deploying new 
transmission lines, power substations and distribution lines. Moreover, to this aim the Universal 
Electrification Access Programme and the Power Distribution and Expansion Program have been 
developed to set a framework for the construction of new transmission and distribution infrastructure 
with the aim to improve electricity access (MoFED, 2010).  
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A5.2.1.3.4 Development of the oi l  industry 
Despite fossil fuel reserves having been identified in Ethiopia, none of them have actually been 
exploited to date (Boers et al., 2008; Wolde-Ghiorgis, 2002). To date, all the fossil fuels that are 
consumed in Ethiopia are imported, most of which through the Djibouti Port (sudantribune.com, 
2013). Furthermore, according to MoFED (2010), in order to compensate for the vulnerability from 
the oil imports, Ethiopia poses a reserve capacity of 369,800 cubic meters – which is enough for a 
two oil supply – and it is expected to increase this capacity by an additional 16%. 

Moreover, with regard to oil exploration, the Government of Ethiopia has targeted to increase the 
investments in oil exploration to 538.7 million USD between the fiscal years of 2009/10 and 2014/15. 
In addition, the government aims to target international private stakeholders to invest the exploration 
and exploitation of the Ethiopian oil resources. (MoFED, 2010) 
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A5.2.2 Agriculture regime 

Agriculture represents the main economical activity in Ethiopia, accounting for 48.8% of the GDP by 
2012 (World Bank, 2014). The country is believed to have one of the largest livestock populations in 
Africa (CSA, 2012) and it is globally recognised as the cradle for coffee, a drink deeply rooted in its 
culture. The majority of the agricultural production in Ethiopia is performed at a household level, 
where most of the peasants’ responsibilities are the combination of the harvesting of crops and 
livestock breeding. Moreover, Ethiopia’s diet is highly based on cereals, meanwhile most of the 
livestock plays an important role as draught animals as well as a “near cash” capital stock (CSA, 
2012) that can be exchanged when the farm faces a bad economical situation. 

In this section, a general characterisation of the main agricultural activities will be presented. Most of 
the data is based on the agricultural surveys conducted by the Ethiopian Central Statistical Agency 
(CSA) with the aim to demonstrate the main trends and dynamics of the Ethiopian agriculture regime.  

It is safe to assume that most of the agricultural activities in Ethiopia are conducted at a household 
level and in a rural context. Furthermore, these agricultural households are characterised by limitedly 
small land tenure and it is common for all the household members to contribute to the farm’s 
activities. Table A5.8 displays the distribution of agricultural households by the number of members 
and size of their land. The intensity of the green colour in Table A5.8 is proportional to the 
representativeness of each case. It can be seen that half of the agricultural households posses 
holdings of less than one Hectare with a consistent trend for household members in agricultural 
families at 5.2. In general, most of the holders are characterised by a young age, hence following a 
similar trend in the population’s age distribution displayed in Figure A5.3. (CSA, 2013e) 

Table A5.8. Distribution of agricultural households by number of members and holding size 

Based on: (CSA, 2013d) 

Holding size 
(HA) One member 2 – 3 

members 
4 – 5 

members 
6 – 9 

members 
10 and more 

members 
UNDER 0.1 30.00% 5.25% 4.42% 7.38% 2.97% 
0.10 – 0.50 3.09% 0.26% 0.28% 0.52% 0.28% 
0.51 – 1.00 8.09% 0.92% 1.10% 1.93% 0.76% 
1.01 – 2.00 7.21% 1.28% 0.99% 1.69% 0.63% 
2.01 – 5.00 7.16% 1.62% 1.20% 1.78% 0.66% 
5.01 – 10.00 4.09% 1.06% 0.75% 1.26% 0.54% 
OVER 10 0.33% 0.10% 0.10% 0.18% 0.09% 
 

More than half of the agricultural households are in a marital union, followed by another 40.7% who 
have never married and 8.6% who have dissolved their marriage due to divorce or death of one of 
the partners. From the married peasant couples, women tend to marry at an earlier age than men. 
(CSA, 2013e) 

Moreover, as shown in Table A5.9, the illiteracy rate among agricultural holders tends to be 
predominant, with 59.59% of the total holders being illiterate. From the remaining literate population, 
31.92% accomplished at least first to third grade and another 8.47% received informal education. 
Only 8.72% of the total holders continued to secondary school and around 1% accomplished 
completion. 
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Table A5.9. Distribution of agricultural holders by educational level and gender 

Based on: (CSA, 2013e) 

Level of education Male Female Both 
genders 

Illiterate 42.83% 16.77% 59.59% 
Literate (informal education) 8.04% 0.43% 8.47% 
Grades 1 – 3 10.17% 0.76% 10.93% 
Grades 4 – 6 11.38% 0.90% 12.28% 
Grades 7 – 8 4.49% 0.30% 4.79% 
Grades 9 – 11 2.67% 0.22% 2.90% 
Grade 12 0.38% 0.01% 0.39% 
Above Grade 12 0.62% 0.02% 0.64% 
All 80.59% 19.41% 100.00% 

 

The share of inhabitants working on agricultural activities represented more than 80% of the total 
population by 2002, most of which were located in rural areas of the country. Table A5.10, 
summarises the distribution of the Ethiopian households based on their main agricultural activity. It 
can be confirmed that the rural holdings account for 96.8% of the total agricultural holdings and the 
vast majority (75.1% of the rural households) mixed their activities between crops and livestock. 

Table A5.10. Distribution of (rural and urban) Ethiopian households by type of agricultural activity  
(CSA, 2013e) 

Place of 
Residence 

Total population 
living in Agricultural 

Households 

Total holders Holders by type of holding 

Number (%) 
Crop only Livestock only Crop and 

livestock 
(%) (%) (%) 

Rural+Urban  54,548,079   11,507,383  100% 17.7% 8.2% 74.1% 

Rural  52,660,922   11,138,932  100% 17.8% 7.0% 75.1% 

Urban  1,887,157   368,451  100% 13.3% 44.3% 42.3% 
 

A5.2.2.1 Land and productivity distribution of Ethiopian crops 

By far, the vast majority of Ethiopia’s agricultural land is utilised for temporary crops, mainly to grow 
cereals. The base of the Ethiopian diet is called injera and it consists on a fermented flatbread made 
out of teff flour. In simple words, injera for Ethiopians’ diet is analogous to tortillas for Mexicans and 
Central Americans. The agricultural activity in Ethiopia is divided in two main seasons: meher, which 
relies on the precipitations from June to September and belg which offers a second opportunity to a 
harvest thanks to rainfall between March and April (Megersa, 2014). 

Figure A5.17 depicts the distribution of the 17,580,156 Hectares of Ethiopian agricultural land by 
type of use. It can be seen that the vast majority of this land is used for temporary crops (72.8%), 
followed by grazing land (10.9%) and permanent crops (6.5%). In Appendix 8, the estimated 
agricultural area by size of holding and crop is presented. It can deduced that the distribution of 
land is irregular among crops but at least it is certain that just 0.72% of the holdings are above 10 
Hectares. Moreover, even though coffee represents a long-standing tradition in the Ethiopian culture, 
it only accounts for 3% of the total agricultural land.  
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Figure A5.17. Distribution of land use in Ethiopia 

Based on: (CSA, 2013d) 

The distribution of temporary crops based on their allocated area is presented in Figure A5.18.  
Most of the land allocated for temporary crops is used to grow cereals (9.60 million Hectares), 
followed by pulses (1.86 million Hectares), oilseeds (0.86 million Hectares) and vegetables and root 
crops (0.4 million Hectares). Furthermore, – based on the used area – teff, maize and wheat 
represent 28%, 21% and 17%, respectively, of the cereals that are grown. The most commonly 
grown pulses are horse beans and haricot beans meanwhile neug and sesame are the most 
common oilseeds.  

 

Figure A5.18. Distribution of temporary crops in Ethiopia based on the land they use 

Based on: (CSA, 2013d) 

As mentioned above, Ethiopia bases their crop harvesting on two main seasons which are 
determined by the rainfall activity. The meher season occurs during the second half of the year and it 
is when most of the crops are harvested. Meanwhile, during the berg season (in the first half of the 
year) a considerably smaller harvest occurs, except for root crops that are almost equally harvested 
in both seasons. The abovementioned can be confirmed in Figure A5.19, which shows the annual 
agricultural production based on the type of temporary crops. Grains, especially cereal production, 
are not only the type of crop that occupies the largest amount of agricultural area; it also represents 
the main agricultural product with more than 104 million quintals per year. Figure A5.19 also shows 
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the considerable contrast between rural and urban crop productivity: where harvests from urban 
areas account for just 1.1% of the total annual productivity. 

 

Figure A5.19. Ethiopian Annual agricultural production based on type of crop 

Based on: (CSA, 2013a) 

But where exactly are most of the Ethiopian crops been produced? Figure A5.20 shows that most the 
production takes place in the regions of Amhara, Oromia, SNNPR and Tigray, which account 97.4% 
of the total annual crop production. It is important to take into note that due to the considerable 
difference of production between the aforementioned regions and the rest of the country, a 
logarithmic scale is used in the vertical axis in Figure A5.20. As it will later be explained, it is no 
coincidence that the Ethiopian National Biogas Programme (NBPE) takes places in these 4 regions 
(Amhara, Oromia, SNNPR and Tigray), since most of the crop and livestock production happens in 
these regions.  

 

Figure A5.20. Ethiopian annual agricultural productivity based on region 

Based on: (CSA, 2013a) 

Ethiopian farmers employ different practices in order to improve their crops’ productivity. The most 
commonly used practice is to apply fertilizers, mainly during the meher season (second half of the 
year). The most common synthetic fertilizers that are applied are Ammonium Nitrate (UREA) and Di-
Ammonium phosphate (DAP). These synthetic fertilizers are applied to almost half of the cropland 
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area, meanwhile natural fertilizers are only applied to 10.2% of this land. Pesticides are also used in 
8.2% of the cropland area to destroy pests or weeds that could hinder the crops’ productivity, mainly 
in the case of teff and wheat. Moreover, irrigation alleviates for water scarcity during the dry seasons 
between October and March. However, just 1.8% of the total cropland area employs irrigation 
practices. Improved seeds can also produce a higher yield and are especially used for maize and 
wheat, however their use is still limited. (CSA, 2013c) 

The crop’s productivity also is affected by the use of traditional unimproved implements for farming 
as well as the deteriorated condition of draught animals. The most common farming tool by Ethiopian 
peasants is the axe, followed by the ‘gejera’ – similar to a chopper – and the shovel. Meanwhile, the 
animals used for draught purposes are oxen, donkeys, horses, mules and camels; with oxen being 
the most commonly used animal for ploughing (57.6% of the holders) and cattle or donkeys for 
transportation (59.1% and 22.5% of the holders, respectively). Moreover, crop productivity could 
also be improved by the use of post-harvest storage facilities, however these are considered to be 
an uncommon practice among peasants; hence, unprotecting the agricultural goods from damaging 
factors such as humidity or pests. (CSA, 2013b) 

A5.2.2.2 Animal husbandry 

Livestock activity plays a number of roles in Ethiopia’s economy by providing food, force, soil fertility 
and a distinctive mean of savings at the farm level (Solomon et al, 2003). The latter, represents a 
“near cash” capital stock for the peasants that can be that can be exchanged when the agricultural 
households face a economical struggles (CSA, 2012). Moreover, the manure is utilised as a natural 
fertiliser, as presented in the previous section, it is utilised in more than 10% of the Ethiopian 
croplands (CSA, 2013c). However, due to the scarcity of firewood in the country, many peasants 
have been forced to use manure as an alternative energy source through dung cakes (sun-dried 
manure). Hence, causing soil depletion in exchange for an un-efficient source of energy (Subedi et 
al., 2014; Tauseef et al., 2013). 

Ethiopia’s livestock is a considerable contributor to Ethiopia’s economy and its alleged to be one of 
the largest populations in Africa (CSA, 2012). Figure A5.21 shows the livestock population in 
Ethiopia; cattle accounts for more than 52 million, which represents 48% of the total livestock 
population. Sheep and goats represent another 43.1% of the livestock population and the rest of the 
most common large-farm species are donkeys, horses, camels and mules.  

 

Figure A5.21. Livestock population in Ethiopia 

Based on: (CSA, 2012) 
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Many of the cattle heads – 32.7% to be precise – are used for breeding and 98.9% of it are local 
breeds (CSA, 2012). Which coincides with the abovementioned behaviour where livestock is used as 
an exchangeable commodity at the farm’s level. 63.5% of the cattle heads in Ethiopia are between 
the age of 3 and 10 years. This age contrasts with the average slaughter age for cattle in other 
countries, were it usually ranges between 18 and 22 months (Maltina et al., 1998; US National 
Cattlemen’s Beef Association, 2009). 

Nevertheless, the most significant use for cattle and other large species (e.g. donkeys, horses, 
camels, mules or oxen) is to provide force in the farm tasks as draught animals. The aforementioned 
can be seen in Figure A5.22. Other uses of cattle are for dairy and beef; the latter a residual use of 
just 1.5% for the cattle. 

 

Figure A5.22. Distribution of cattle population in Ethiopia by type of use 

Based on: (CSA, 2012) 

Ethiopian peasants are characterised by small plots of land, thereby they are not able to breed large 
amounts of livestock within their farms. Figure A5.23 shows the distribution of agricultural holdings 
by the number of cattle heads they own, where 53% of the holdings reported to have between one 
and four cattle heads and less than 6% of reported to have above 10 cattle heads. As it will be 
presented in section 3.3, it is no coincidence that the Ethiopian National Biogas Programme (NBPE) 
was especially focused on the holdings with around 4 cattle heads, no less and no more  
(Boers et al., 2008).  

 

Figure A5.23. Distribution of holdings by number of cattle heads owned 

Based on: (CSA, 2012) 
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Similarly to the crop’s production, most of the livestock is concentrated in the regions of Amhara, 
Oromia, SNNPR and Tigray, as it is shown in Figure A5.24. Oromia is the region with the highest 
cattle population with almost 22.5 million cattle heads. Camels are usually found in the Eastern and 
Northern regions of Ethiopia (e.g. Amhara, Tigray and Oromia), and are mostly used for dairy and 
transportation (CSA, 2012). Other livestock present in Ethiopia are poultry and beehives. The total 
poultry population in Ethiopia accounted for 44.9 million by 201, most of which were chicks (40%) 
and laying hens (33%). Meanwhile, apiculture represents a diversifying income for smallholder 
farmers and it represents an annual production of 39.7 million tonnes of honey and 3.8 million tonnes 
of beeswax. To put this in perspective, Ethiopia is the tenth largest producer of honey and the fourth 
largest producer of beeswax worldwide (Gebremichael & Gebremedhin, 2014). 

 

 

Figure A5.24. Livestock population by region in Ethiopia 

Based on: (CSA, 2012) 

 

A5.2.2.3 Environmental impact of agricultural activities in Ethiopia 

If set on a global scale, Ethiopia’s contribution to climate change due to greenhouse gas emissions 
is insignificant (UNCTAD, 2012). However, this contribution has been gradually increasing over the 
years and it is considerably higher than the Eastern African benchmark. As mentioned in A5.2.2.1, 
synthetic fertilizers are applied to almost half of the Ethiopian croplands. Due to the scale and size of 
Ethiopia the resulting GHG emissions from synthetic fertilizers accounted for almost four times the 
emissions from the benchmark in Eastern African countries by 2011. Figure A5.25 shows the GHG 
emission trend for the aforementioned source and even though it has gradually increased over the 
last 10 years, the rate of growth in Ethiopia is 3.75 higher than the Easter African benchmark (FAO, 
2014). 
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Figure A5.25. GHG emissions from synthetic fertilisers in Ethiopia and Eastern Africa 

Based on: (FAO, 2014) 

Furthermore, Figure A5.26 shows the GHG emissions associated to enteric fermentation. In 2011, 
Ethiopian GHG emissions from this source were more than six times higher than the Eastern African 
benchmark. And again, the growth trend of these emissions was more than eight times higher over 
the last 10 years.  

 

Figure A5.26. GHG emissions from enteric fermentation in Ethiopia and Eastern Africa 

Based on: (FAO, 2014) 
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Appendix 6. Checklist for making a Differential Diagnosis (Jeffrey Sachs, 2011a) 
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Appendix 7. Ethiopian Growth and Transformational Plan goals (MoFED, 2010) 

 

Sector/Indicator Baseline 
2009/10 

Baseline 
2014/15 

Macroeconomics 

Real GDP growth rate (%) 10.4 11.4 

Per capita GDP @CMP (USD) 377 482 – 523 

Total consumption expenditures as % of GDP 94.5 85.0 

Gross domestic capital formation as % of GDP 22.3 28.2 

Gross domestic savings as % of GDP 5.5 15.0 
Government Finance 

Domestic revenue including grants as % of GDP 17.3 20.4 

Domestic revenue as % of GDP 14.0 17.1 

Tax revenue as % of GDP 11.3 15.0 

Total poverty-oriented expenditure as % of GDP 12.3 17.3 

Total expenditure as % of GDP 18.6 23.7 

Capital expenditure as % of GDP 10.3 14.4 

Recurrent expenditure as % of GDP 8.4 9.3 

Overall balance including grants as % of GDP (1.3) (3.3) 

External (Net) as % of GDP 1.1 0.6 

Domestic (Net) as % of GDP 0.5 2.7 

External sector 

Total exports as % share of GDP 13.6 22.5 

Total imports as % share of GDP 33.0 35.7 

Resource gap as % of share of GDP (19.3) (13.1) 

Merchandise export as % share of GDP 6.7 15.6 

Merchandise import as % share of GDP 26.5 32.0 
Poverty and welfare 

Total poverty head count (%) 29.2 22.2 

Food poverty head count (%) 28.2 21.2 
 

ECONOMIC DEVELOPMENT 

Agriculture 

Agricultural and allied activities growth (%) 7.6 8.7 

Crop productivity (qt/ha) 17.0 22.0 

Flower (million stem) 2,748 5,859 

Land covered with multipurpose/versatile trees (thousand ha) 6,058 16,210 

Number of extension service beneficiaries (thousand) 5,090 14,640 

Coffee exports (tonnes) 319,647 600,970 
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 Sector/Indicator Baseline 
2009/10 

Baseline 
2014/15 

Industry 

Sugar production (000 tonnes)  314.5 2,250 

Sugar export (000 tonnes)  - 1,246 

Export of sugar (million USD) - 661.7 

Textile and garment industry earnings (million USD) 21.8 1,000 

Leather and leather products industry exports (million USD) 75.7 496.9 

Total cement producing capacity (million tonnes) 2.7 27.0 

Metal consumption per capita (kg) 12.0 34.7 
Mining 

Gold export (kg) 3,907.0 8,700.0 

Gold sold to NBE by artisanal miners associations (kg) 2,866.0 5,250.0 

INFRASTRUCTURE DEVELOPMENT 
Roads 

Total road length / road network (000 km) 48.8 64.5 

Roads in acceptable conditions (%) 81.0 86.7 

Construction of new roads to connect rural kebeles with main roads (km) - 71,523 

Railway 

Railway network (km) - 2,395 

Energy 

Electricity service coverage (%) 41 75 

Power generating capacity (MW) 2,000 8,000 

Reduce transmission losses (%) 11.5 5.6 

Increase number of new customers (million) 2 4 

Length of distribution lines construction (km) 126,038 258,038 

Rehabilitation of power transmission lines (km) 450 8,130 
Telecommunications 

Rural population telecommunication service access within 5km radius (%) 62.14 100 

Fixed telephone subscribers (million) 1.00 3.05 

Internet telephone subscribers (million) 6.52 40.00 

Internet service subscribers (million) 0.19 3.69 

Water 

Overall potable water coverage (%) 68.5 98.5 

Urban population with access to potable water within 0.5km (%) 91.5 100.0 

Urban population with access to potable water within 1.5km (%) 65.8 98.0 

Land developed for medium & large-scale irrigation schemes (%) 2.5 15.6 
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Sector/Indicator Baseline 
2009/10 

Baseline 
2014/15 

 

Construction and urban development 
Jobs created to reduce urban unemployment rate in  
towns under integrated housing (000) 176 182 

Provision of housing and basic services (number of housing units) 213,000 370,000 

Reduction of slum areas (%) 60.0 30.0 
SOCIAL DEVELOPMENT 

Education 

Net primary enrolment rate (1-8) (%) 87.9 100.0 

Primary school girls to boys ratio 0.93:1 1:1 

Adult education participation rate (%) 36 95 

Total number TVET students 717,603 1,127,330 
Health 

Primary health service coverage 89 100 

Under five mortality rate (per 1000) 101 68 

Maternal mortality rate (%) 77 31 

Infant mortality rate (%) 590 267 

Contraceptive prevalence rate (%) 32 66 

Births attended by skilled health personnel (%) 25 60 
Percentage of households in malaria prone areas  
with insecticide-treated bed nets (%) 100 100 

Reduce incidence of malaria 0.7 <0.7 

HIV/AIDS incidence rate (%) 0.28 0.14 
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Appendix 8.  
Estimated agricultural area by size of holding and crop (CSA, 2013d)  

Crop 
Number  

of 
holders 

Holding size (HA) 
Total 
Area 

UNDER 
0.1 

0.10 – 
0.50 

0.51 – 
1.00 

1.01 – 
2.00 

2.01 – 
5.00 

5.01 – 
10.00 

OVER 
10 

Cereals  
13,590,449   9,601,037   16,466   537,505   1,456,393   3,126,023   3,721,226   660,903   82,520  

Teff  6,281,777   2,730,273   1,389   101,434   359,805   905,932   1,126,533   201,846   33,335  

Barley  4,461,619   1,018,753   1,801   63,724   163,296   341,955   371,439   70,491   6,047  

Wheat  4,844,368   1,627,648   1,706   83,778   242,720   505,361   625,319   147,711   21,053  

Maize  9,289,203   2,013,045   9,891   158,592   327,746   640,329   732,630   129,157   14,700  

Sorghum  4,953,837   1,711,486   1,511   112,651   298,352   567,680   637,464   87,536   6,291  

Finger millet  1,577,250   431,507   130   12,537   51,632   147,200   199,567   19,627   -  

Oats / 'Aja'  262,000   26,514   -   948   2,852   6,321   12,296   3,799   -  

Rice  115,832   41,811   -   -   9,990   11,245   15,979   738   -  

Pulses  8,489,764   1,863,446   3,039   111,879   296,698   610,038   698,792   128,433   14,566  

Horse beans  4,437,683   574,061   1,425   37,996   95,643   181,030   211,379   43,031   3,557  

Field peas  1,854,521   255,969   270   13,957   41,029   84,767   95,192   19,446   1,306  

Haricot beans  3,143,465   366,877   1,020   38,423   75,035   124,935   105,526   18,238   -  

Chickpeas  1,070,207   239,512   -   6,023   26,147   75,774   109,990   20,102   -  

Lentils  952,910   123,718   100   6,513   21,477   40,985   44,475   9,658   -  

Grass peas/vetch  947,596   205,374   100   6,008   25,886   72,032   86,675   11,523   -  

Soya beans  115,968   31,855   -   667   3,007   8,445   14,673   4,230   -  

Fenugreek  762,943   32,910   67   1,974   5,452   10,516   13,283   1,527   -  

Gibto  173,848   33,170   -   318   3,021   11,553   17,598   -   -  

Oilseeds  3,771,902   818,449   772   18,759   66,044   206,917   411,670   98,721   15,567  

Neug  1,073,468   303,628   -   3,411   18,372   71,741   154,604   47,479   7,950  

Linseed  1,148,548   127,883   55   4,479   12,830   36,800   57,287   14,197   -  

Groundnuts  380,218   90,156   54   3,088   10,133   26,685   41,978   7,473   -  

Safflower  222,210   11,414   40   438   1,361   3,704   5,417   436   -  

Sesame  675,581   239,532   82   4,183   16,671   52,443   135,116   26,667   -  

Rapeseed  1,153,721   45,837   469   3,160   6,678   15,544   17,267   2,469   -  

Vegetables  6,789,289   192,555   2,269   21,445   31,278   56,179   66,313   14,743   327  

Lettuce  46,219   75   -   15   35   11   8   -   -  

Head cabbage  493,796   3,049   90   374   733   1,076   685   90   -  

Ethiopian cabbage  3,712,001   34,791   814   10,281   9,677   8,453   4,833   679   -  

Tomatoes  238,829   7,237   49   647   1,269   2,077   2,405   -   -  

Green peppers  1,347,712   10,589   124   895   1,467   2,396   3,010   -   -  

Red peppers  2,367,949   136,504   1,162   9,209   18,059   42,135   55,198   10,516   225  

Swiss chard  78,381   311   -   24   38   32   -   -   -  

Root crops  6,320,016   203,958   2,869   37,807   52,085   61,293   43,553   6,121   -  

Beetroot  499,261   1,795   33   255   285   692   472   56   -  

Carrot  194,080   1,133   -   263   315   296   206   18   1  

Onion  789,912   21,865   287   2,046   5,204   7,307   6,458   561   -  

Potatoes  1,571,806   74,935   841   11,145   17,567   25,215   18,523   1,508   -  

Garlic  2,717,711   21,258   509   2,023   3,470   5,983   6,151   -   30  

Taro / Godere  1,531,855   41,338   581   10,057   12,825   11,467   5,852   550   -  

Sweet potatoes  1,388,383   41,634   586   12,018   12,418   10,334   5,891   334   -  

Other temporary  4,631,954   117,833   1,408   19,999   25,678   32,910   31,040   6,541   -  
Permanent 
crops  8,778,636   1,142,183   12,620   230,767   263,964   320,999   252,021   47,858   13,953  

Coffee  4,217,961   528,751   3,472   71,747   96,200   155,259   155,242   34,031   12,800  

Chat  2,511,819   173,845   1,099   36,210   51,144   54,030   28,998   2,267   -  

Fruit crops  3,435,238   61,973   839   13,262   15,220   16,519   14,334   1,266   -  

Gesho  2,016,927   22,945   343   2,043   4,280   7,857   7,304   1,041   76  

Sugar cane  1,068,121   22,389   484   6,299   5,900   4,858   3,108   -   -  

Other permanent  5,205,949   332,280   6,382   101,206   91,219   82,477   43,036   7,514   -  
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Appendix 9. Addit ional considerations in the implementation of the NBPE in Ethiopia 

A9.1 The role of subsidies in the NBPE 

The Dutch Directorate-General for International Cooperation (DGIS) funds the NBPE and Hivos 
International acts as the fund manager. The economical resources are channelled and allocated by 
the African Biogas Partnership Programme (ABPP) with its headquarters in Kenya (Oppenoorth, 
2014). The ABPP is also in charge for assessing the progress in the dissemination of domestic 
biogas in each one of its member countries (Burkina Faso, Ethiopia, Kenya, Tanzania and Uganda) 
and allocating resources based on the level of accomplishment of the annual targets. These targets 
are usually set based on the number of domestic biodigesters to be built in each country per year.  

Now, how much does a domestic biogas plant cost in Ethiopia? Table A9.1 presents an average 
cost for biogas plant under the NBPE of 14,200 Birr (Jijawo, 2014). However, according to 
Alemayehu (2014) this cost can vary between 14,000 and 20,000 Birr depending on the size of the 
digester. Nevertheless, in 2014 the Ethiopian Government is expected to provide a 6,000 Birr 
subsidy which covers: masons’ cost, construction materials (e.g. sand, cement, stone) as well as 
biogas appliances. For the present year, the subsidy was increased by 1,000 Birr that were 
allocated to the masons (previously 2,360 Birr) due to an increase in labour costs (Jijawo, 2014). 
Furthermore, the contribution from the users was set to 8,200 Birr. 

Table A9.1. Cost per biogas plant under NBPE 

Based on: (Jijawo, 2014) 

Component Cost 
(Birr) 

Mason 3,360 
Construction materials 1,530 
Biogas lamp 500 
Biogas burner 610 
Subsidized cost 6,000 
User's contribution 8,200 
 TOTAL COST per biogas plant 14,200 

 

Figure A9.1 presents the distribution of the aforementioned costs. It can be seen that for each of the 
biogas plants provided by the NBPE, where 42.3% is subsidized meanwhile users have to contribute 
with around 57.7% of the total cost. Furthermore, masons receive 23.7% and the remaining 18.6% is 
allocated for material costs and biogas appliances.  
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Figure A9.1. Distribution of total cost per biogas plant under NBPE 

Based on: (Jijawo, 2014) 

Furthermore, Figure A9.2 displays a comparison of the contribution of the subsidy among the ABPP 
members in 2013. It can be seen that the benchmark resides between 30 and 40%. Although 
Rwanda presented the highest share allocated for its subsidy, Ethiopia ranks third after Burkina 
Faso. As mentioned above, for the year 2014 the allocated subsidy for the NBPE covered around 
42.3% of the total investment cost. 

 

Figure A9.2. Subsidy as percentage of biodigester investment,  
comparison among ABPP members per trimesters of 2013 

Based on: (BIOGAS4ALL, 2014) 

The aim to gradually reduce subsidies in the NBPE is still not happening and actually it was 
increased by 1,000 Birr (or one sixth) for the present year (Jijawo, 2014). Moreover, the funds have 
been allocated to the ABPP for the funding of the second phase of implementation of the NBPE 
(Boers, 2014). However, similarly to the case of Nepal and Rwanda, a significant dependence on the 
subsidy tends to distort market formation and threatens the sustainability of the biogas sector if the 
funding is eventually cut as it is explained in section 2.4. 
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A9.2 Technological overview of the NBPE 

The NBPE based its biogas plants on a locally adapted fixed-dome biogas plant named SINIDU. 
Other biogas models were discarded in order to promote standardisation. Moreover, with regard to 
domestic appliances, the NBPE distributes a biogas lamp imported from China and a local Technical 
and Vocational Training Institution (TVET) named SELAM manufactures and distributes biogas 
stoves. 

A9.2.1 SINIDU model 

The NBPE based its technology on a locally adapted version of the Nepalese GGC-2047, named 
SINIDU (which can be translated as “ready”) (Boers et al., 2008). The SINIDU model consists of a 
fixed-dome architecture that ranges between 4 and 10 cubic meters and it is made out of sand, 
cement, gravel and stones. For a more thorough technological overview it is recommended to refer 
back to section 1.5.2.1. 

Although floating-drum digesters, bag digester and other variations of the fixed-dome digester  
(e.g. LUPO design) were mapped during the feasibility assessment, the NBPE was standardized for 
the SINIDU model. The justification for this decision was based on the aim to reduce the complexity 
and cost of the biogas plants without deteriorating their lifetime. Moreover, most of the construction 
materials were more locally available for the SINIDU model. (Esthete et al., 2006) 

Nevertheless, even though during the feasibility assessment it was identified that most of the 
household’s energy demand came from injera baking, the NBPE was not designed to take into 
consideration an alternative to integrate biogas with such use (Boers, 2014; Esthete et al., 2006; 
Gebreegziabher, 2014; Pütz, 2014). In simple words, if a Ethiopian user buys a biogas plant, he or 
she will not be able to bake injera. This means that most of the biogas users still use firewood for the 
energy needs that cannot be covered by their biogas plants.  

The quality assurance of the biogas plants built under the NBPE is based on a sample base. To 
date, there is not an exact number of the biodigesters that remain operational. Several actors 
interviewed in Ethiopia estimated that 80% of the plants are still operational, however other 
interviewees argued that this percentage is significantly lower. Nevertheless, all agreed that 
availability of parts, especially for the valves, is a common reason for the inoperability of the biogas 
plants. The main valve connected next to the biogas plant gas pipe (as well as the valves) 
connected next to the appliances break easily and their availability in the local market is scarce 
(Jijawo, 2014). 

A9.2.2 Biogas appliances 

SELAM Technical and Vocational Training Institute started the manufacturing of biogas stoves by 
initiative of Christopher Kellner by the beginning of the 2000’s (Esthete et al., 2006). Nowadays, 
SELAM has a monopoly in the supply of biogas burners and can be considered as one of the few 
biogas-related private enterprises in Ethiopia (Alemayehu, 2014; Pütz, 2014). The biogas stoves are 
produced in Addis Ababa and capital of SNNPR, Hawassa. Despite both locations belonging to 
SELAM, the price of these stoves in Addis Ababa and Hawassa is 1,000 Birr and 500 Birr, 
respectively (Pütz, 2014). Furthermore, availability of the burners becomes an issue since there is 
not a constant stock and many times they have to be back ordered (Tsegaye, 2014). 
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Figure A9.3. Biogas cook stoves manufactured by SELAM in Ethiopia 

 

Figure A9.3. shows two model of biogas stoves manufactured by SELAM, the right one is an 
improved version of the left one (it is important to note that the right one is missing the burner cap). 
Users report problems with the improved version due to a poor mix between the air and biogas for a 
proper combustion. Actually, it can be seen in the right picture of Figure A9.3 that the opening for 
the air inlet after the Ventouri tube is not completely open. From a sample of 10 biogas stoves that 
were inspected when visiting SELAM’s facility in Hawassa, all of them presented the same issue. 

The NBPE distributes the biogas lamps which are imported from China (Jijawo, 2014). However a 
common criticism is that the quality of such plans is poor as they are easily prone to breaking. 
Nevertheless, through a interview with Mr. Willem Boers (former Lead Renewable Energy Advisor for 
SNV-Ethiopia), he reported that many users were happy with this appliance since it offers a cleaner 
and cheaper alternative for lighting (Boers, 2014). 
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Appendix 10.  
Chronic of a visit to a biogas user’s household in Hawassa, SNNPR, Ethiopia 

During the field trip to Ethiopia, it was possible to visit biogas users in order to have a first-hand look 
at the system and interview their users. The photographs shown were taken during the visit to a 
household in the outskirts of Hawassa, capital of SNNPR, Ethiopia. 

 

When entering through the farm’s gate, the first thing that we encountered was a pile of firewood 
next to the biogas system. In the back, we could see the women with their children cooking maize in 
a firewood stove, smoke fumes covered the whole backyard.  
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The family had 5 cattle heads, which was enough to feed their 6 cubic meter biodigester. The 
women said they used biogas for cooking some of their food and also to heat water for the tea. 
However, their injera mitad (traditional oven) was outside because they could not cook the injera 
(traditional sour flat bread) with biogas. Moreover, the maize that was being cooked was intended to 
be fermented and distilled to make a local liquor called arake. In the South of Ethiopia, it is common 
for women to make arake as a mean to generate an additional income for their households. The 
distillation of the liquor is time-consuming and requires a significant amount of firewood. The end 
product is a strong and colourless liquor. 

 

A PVC biogas pipe entered through the wall of the kitchen, the pipe was divide in two branches: one 
to feed to the biogas stove and another one for the biogas lamp. Next to the biogas stove a pressure 
meter with Chinese characters was connected and it clearly indicates users how much biogas is left 
when cooking. As mentioned, the biogas stove was used for heating water and cooking most of their 
meals and a valve connected to the appliance allowed adjust the fire. 
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When entering to the living room there was a biogas lamp and a compact fluorescent light in the 
same room. The coffee was prepared in the traditional way – inside the house – using a charcoal 
stove to roast the beans and to make the infusion. The living room had a small television and several 
electric appliances, including a cell phone and a laptop computer. 

 

Clearly, the biogas users that were visited were not the average: electricity access in the countryside 
is scarce and arake is only prepared by households with a surplus budget to afford the grains. 
Nevertheless, this case clearly shows how biogas could not satisfy all the energy needs of the 
household and actually a combination of energy sources and means was used (firewood, charcoal, 
biogas and electricity). Moreover, the most energy intensive activities – in this case arake and injera 
baking – could not make use the biogas that was produced.  

The use of biogas for cooking allowed the users to have a smokeless combustion indoors, 
meanwhile firewood forced them to cook outside the house because of the smoke fumes. 
Additionally, the bio-slurry was applied to fertilise their crops. 
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Appendix 11.  
Interview with Mr. Willem Boers at Lelystad, The Netherlands, 13/03/2014 

Date 13/03/2014 
Interviewee Mr. Willem Boers 
Interviewer Esteban Bermúdez Forn 
Location Lelystad, The Netherlands 

 

Mr. Willem Boers is an Environment and Energy Expert who has an extensive curriculum in the 
development of programmatic frameworks for the implementation of domestic biogas in Southeast 
Asia and Africa. Mr. Boers contributed with SNV as former Senior Renewable Energy Advisor in 
Ethiopia (2011–2012), Lead Advisor Biogas/Renewable Energy also in Ethiopia (2007–2010) and 
Biogas and Renewable Energy Advisor for SNV-Nepal (1998–2005) among other positions. 

1. What is your involvement with the National Biogas Programme in Ethiopia (NBPE)? 

Felix  Heegde conducted a feasibility study about domestic biogas in Ethiopia in 2006 and 
presented it to the Dutch Government. This is how SNV Development Organisation was 
commissioned to help. I (Mr. Boers) was hired in August 2006 and started my job in January 2007. 
The first task was to implement the Programme Implementation Document (PID) and basically what 
we did was to travel to the four Regional States (Oromiya, Amhara, Tigray and SNNPRS) where most 
of the population and livestock is and had consultation with stakeholders. We came with a draft and 
on the 16th of June, 2007 we presented the Concept of NBPE and it was approved by all the 
stakeholders. 

2. What were the criteria to select the four operational regions? 

The initial idea was to start in one regional state but after visiting all different regions there was no 
way out to do it in just one region. Politics were like that: “they wanted it in all of their regions (4 
selected operational regions)”. 

3.  How does the implementation of the NBPE works? 

Implementation takes at woreda scale… Some regions have very big organisations (e.g. NGO)… It 
was not our thinking that the Government should be in charge of implementation, but it was very 
clear that the Government wanted to implement the NBPE. Their initial desire was for the Energy 
Ministry to implement the programme but they had limited resources. That was the wish of the 
Government and you can’t go around that and you have to follow that. 

NGO’s are very well suited for implementation of the NBPE, they could open a biogas office under 
their umbrella and they are present in the four regions. It would have logical to integrate them but at 
the beginning they were not so keen. 

4.  How was the involvement of the private sector of the BSP in Nepal? 

A lot of people from the Govar Gas Company – initial local promoters of the BSP – were trained and 
they decided to set their own company. Therefore, private (biogas) sector was created with the 
creation of the BSP. 

You could say that in Ethiopia something similar could happen… the Government is not very 
conducive for implementation – due to bureaucracy –… We had to come with all this manuals to run 
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the NBPE – due to the lack of documentation and reporting –… Now people is starting to realise that 
in order to reach the masses, you have to involve the private sector, the technical potential is 1 
million households. In the woredas there is no private sector… The private sector is almost non-
existent in the rural areas of Ethiopia, but it is getting there at their own pace. 

5.  When it  comes to expectations about the implementation of the NBPE what is your 
perspective? 

When we formulated the PID we said 10,000 (biogas plants) in 5 years is realistic. But in the 
meetings they said “no, no, no, Ethiopia is big we can do 20,000 in 5 years”… We managed to lower 
it to 14,000 but it was purely political. We had plenty funds, close to 1 Million Euro, but we could just 
spend 20% of this budget due to the Government structure, so it was very difficult. We also had the 
problem that they couldn’t hire the right people because they had to pay the salaries of the 
Government which are very low, and good people couldn’t come. 

But on the other hand, in Ethiopia, if the Government is involved they were there and they were 
financially contributing to the programme. They were the first to commit money to the programme 
and Regional States also. I think that is very good! If the government of Ethiopia says yes to a 
programme then is also going to happen, then is going to be sustainable, they are not going to pull 
out… You can expect the Ethiopian Government to be bigger over the future and in 10 years the 
Government could probably fund the programme completely without help from the ABPP. 

6.  Is there capacity building for the people in charge of the construction of the 
biogas plants in Ethiopia? 

That is mainly done by SNV, the NBPE and the ABPP. There is regional training, national training and 
there is now a number of Universities offering mason training. Normal people are getting the skills 
now. 

7.  How is the adaptation of the biogas technology happening in Ethiopia? For 
example, in jera  ( tradit ional bread) cannot be cooked in the biogas stoves. 

That is true, that was a major issue in Ethiopia [nowadays the Addis Ababa University is developing 
a prototype to solve this issue]. But there is some progress now. There is a guy in Holland, Leon 
Simons, an inventor with very bright innovative ideas and he is also experimenting with AAU. 

…When I (Mr. Boer) was there I want to make a competition to invite everybody to submit their 
innovative design for a cookstove… A lot of people, inventers at home, could be integrated inside 
the programme. 

... The Solid State Biodigester (SSD)… can be used in very dry areas. You see that happening a lot 
in Africa where there is very limited water… In certain areas (of Ethiopia) there is a seasonal scarcity 
of water. You can see other new biogas designs, but they are all around fixed-dome topology.  

… There was a project in Ethiopia (with bag digesters), it was financed by the EU and it was called 
the first pilot with bag digesters but within the first week it was damaged because the hyenas walked 
on top of it. They had to make a structure around it to protect it… The Government does not support 
bag digesters that is why fixed-dome is dominant. 
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8.  Are there networks at a local scale that share experiences and are they 
connected? Are they formal or informal? 

Yes, at a regional level there are networks… It is not very formal. 

9.  About construction materials, are they widely available or do they have to import 
them? 

In Ethiopia if you dig a hole you find stone, but the problem is that it is expensive. At the beginning 
there was no cement, you could not even find it in the market. Nowadays is not a problem, it is not a 
limiting factor. But it is still expensive. All the other materials you can find them locally: gravel, stoves, 
piping, paint. The only thing that is imported is the main valve and the pressure meter from China. 

10.  What about biogas lamps? Are they being used? 

In Ethiopia people are completely happy with having a biogas lamp, because there is no light… 
People are so proud about their biogas lamps, they open a space a have a beer. There are also 
people that are connected to the grid but they use the gas light because they say “it saves them one 
or two beers”. 

11. Aside from The Netherlands and The Ethiopia Government, are there other 
international donors involved? 

Yes, the World Bank and the European Union through the Energy Facility on a project base. Hivos an 
SNV focus on a programmatic approach. 

12.  After the completion of the f irst stage of the NBPE, do you think they wil l  
continue? 

The ABPP has funding to continue with the implementation of the national biogas programmes of its 
member parties. 
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Appendix 12.  
Interview with Mr. Harrie Oppenoorth at Den Haag, The Netherlands, 18/04/2014 

Date 17/04/2014 
Interviewee Mr. Harrie Oppenoorth  
Interviewer Esteban Bermúdez Forn 
Location Den Haag, The Netherlands 

 

Mr. Harrie Oppenoorth is a Senior Advisor in Energy and Climate Change for Hivos International. 

1. What is the role of Hivos in the implementation of the National Biogas Programme 
in Ethiopia (NBPE)? 

Hivos is the fund manager of the African Biogas Partnership (ABPP) and NBPE is part of the ABPP. 
The funding comes from the Dutch Ministry of Development Cooperation. Hivos administers the 
ABPP from an office in Nairobi, Kenya, looking at the management part of the ABPP. There is also 
SNV and they provide technical assistance. 

There used to be one person from SNV at each of the 4 Regions, but now it will probably be less. 
Hivos looks at the management side but also looks at other components like gender, credit 
provision, etc. The other areas, such as: construction, bio-slurry promotion, extension and private 
sector development; those are all done by SNV. So we divide the thematic areas. 

The State is very predominant, and is not very tolerant toward NGO’s or private sector. The private 
sector is a hate love relationship, sometimes they want it and sometimes they don’t want it. The idea 
of this programme (NBPE) is that it is market driven and market based. It should be multi-actor, we 
don’t want to do everything ourselves. We want those organisations that are able to fulfil certain tasks 
to let them do it. So we want micro-finance institutions and banks to provide their services, it’s their 
business and they know how to do it.  

For instance, the biogas plants are brick-made and the masons have to be trained. The idea is that 
this could be outsourced to Technical Vocational Education and Training (TVET) institutions who 
already have trainings for masons and could add-on topics like biodigester construction. 

2. Who is in charge of the training? 

SNV, in the first place it is SNV. But then the idea is to transfer it to the TVETs.  

We tried to outsource the tasks to other institutions but in Ethiopia it is not really happening, in all the 
other countries – members of the ABPP – it is happening and it is working quite well. That is why 
Ethiopia is lagging a bit behind in numbers, because they try to do everything by their own – the 
Government – and they just can’t do it. There are some problems since everything is State-driven, 
hierarchical, authoritarian and bureaucratic. E.g. we made a special administrative manual to avoid 
being dependent on the Government procedures. It was approved and signed but they do not use it. 
They still use the Government procedures, because it is easier for them. For example, procurement 
is easier, the rules to hire people are easier in the NBPE manual. The Government does not want that 
– the administrative manual –, formally yes but in practice no.  

So we have had a lot of problems with personnel, they do not have a pension fund, it is somewhere 
in the limbo. They are not in the Government and they are not in the private sector… so people 
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resent, because they get paid like anybody else but without the pension. So we loose a lot of people 
and it takes ages to get new ones. At the moment, for instance, there is no Programme Coordinator.  
I do not know when we will have a new one, the former resigned and the Programme is without a 
leading person to coordinate it at a central level. 

Also the structure is complicated. I have been there recently and that is exactly what we looked at, 
the alignment between the government structure and the NBPE structure. The alignment is crucial for 
the NBPE to succeed. 

3. At a regional level, is there one representative from the NBPE and one 
representative from SNV? Or is i t  the same? 

There are two parallel structures. There is the Federal Government at that level the Ministry of Mines 
and Energy is responsible for the NBPE, there are 9 Regions under their jurisdiction but just 4 
implement the NBPE. Every State has a Ministry of Water, Energy and Irrigation. The Minister from 
Amhara – one of the States – is in charge of the NBPE – for the 4 States –.  Under him there is the 
National Biogas Coordination Unit and there is a team there. There is a coordinator – at the moment 
there is no coordinator, since that person resigned –, there is a team (of around 7 people) including 
a financial officer, a technical officer, biogas promotion, etc. Under this, in every of the 4 states there 
are Mines and Energy Agencies (MEAs) and they depend on the Ministry of Mines and Energy. 

Under the MEA, there are the Regional Biogas Units. There is a line (of command) from the Ministry 
of Mines and Energy to the Regional Biogas Unit, but in parallel there is another line coming from the 
National Biogas Coordination Unit to the Regional Biogas Unit. At Woreda level there is no longer a 
MEA, there are one or two energy technicians and they depend on the MEA but the Woreda 
Administrator defines what they do, not necessarily biogas. But the programme (NBPE) does not 
have presence at a Woreda level, nor Kebele.  

SNV is present at the Regional Biogas Unit (in each of the 4 regions) and the National Biogas Unit. 
There was a conflict and people had to be removed. The alignment with the MEA is not always 
optimal, between the National Coordinator and the MEA. At the moment it is quite good because the 
current Minister is quite good, but before it did not use to be like that… the energy technicians 
depend on the Woreda Administrator, but since that person – the Woreda Administrator – has to look 
for several topics (e.g. water, sanitation, education, energy, etc) it may not give attention to biogas. 
So the Woreda Administrator will tend to use the technicians for other tasks, so efforts have to be 
made to be included in the annual plan of the Woreda. It is very difficult to align the Government 
structure with NBPE structure. It is a complicated structure, as I said it is authoritarian, hierarchical 
and bureaucratic and there are too many layers. 

4. In the workshops for Action Plans, do biogas users and masons part icipate? 

No, it is mainly the stakeholders from the governmental departments. For example, for bio-slurry it is 
the extension officers from the Ministry of Agriculture the ones who are involved. 

5. Is i t  true that the extension off icers from the Ministry of Agriculture have a better 
representation at the local level? 

Yes, Agriculture is independent of the Woreda Administrator and it has its own line (of command)… 
At Woreda or Kebele level extension officers are present. These extension officers are ruled directly 
by the Ministry of Agriculture. 
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6. What are the expectations from the NBPE? 

By December 2013, 8,161 biogas plants were installed. 

7. Has the expectations changed for the second phase of the NBPE? Since the init ial 
target was not met. 

The Government does not want to involve NGO’s and with some of them biogas would fit perfectly, 
but they did not want that. The masons were trained and what we want is for these masons to grow 
into companies, into contractors and build their own enterprise so that they will look for clients 
themselves. 

The new State Minister – from the Ministry of Energy, Water and Irrigation – is in favour of private 
construction enterprises, but not necessarily the other people within the Ministry. We hope if he 
imposes himself it will happen. There is a document now supporting the participation of Alternative 
Implementing Partners (AIPs) and there is a document about involving private companies in biogas 
construction. So, the bureaucratic side is ready but in practice it is not really happening. We hope it 
happens, so we will try to push that way. If this works they will reach to higher numbers, otherwise 
they will stay at the same level. 

8. How is the f inance distr ibuted among the member countr ies of the ABPP? 

In principle we contract a certain number, but if some countries go faster and some other goes 
slower, we can redistribute the budget. The payment of actual budgets depends on targets they 
achieve. For example, if they have to build 10,000 (biogas plants) and they build 8,000, the will only 
get the budget for 8,000. 

9. Is this funding for the subsidies that are given by the NBPE? 

The funding we managed during phase 1 came from the Dutch Ministry of Foreign of Development 
Cooperation and included subsidies for the farmers. There is funding for subsidies from the Federal 
Ethiopian Government now in phase 2,, besides the government provides the buildings to house the 
offices of the NBPE. 

10. With regard to the private sector, do you think i t  could have a bigger contr ibution 
in the development of the NBPE? 

They could, if they allow them and they should if they really want to scale it. But I doubt if it will really 
happen. Maybe in one state it will happen more than in the others. I think in Oromia it might happen, 
perhaps in SNNPR. But in Amhara and Tigray I am very pessimistic… from what I have seen. 

11. Is there a connection between NGOs and the NBPE?  

That is exactly what we would like to see and there is a document (mentioned before) that regulates 
it but it is not really happening, almost exclusively with ISD. 

12. Is knowledge transfer happening between the member countr ies of the NBPE? 

Yes, there are network meetings between the members of the ABPP (Burkina Faso, Ethiopia, Kenya, 
Tanzania and Uganda) plus Rwanda. There are emerging programmes in four other countries so 
generally there is a person from SNV from those countries, but not National Biogas Programme 
representatives since it is not yet being implemented in those four additional countries. Sometimes 
the workshops are more general and sometimes the workshops are thematic, for example slurry 
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extension two years ago, credit and private sector development last year, to address biogas 
construction enterprises… they meet at least once every year. 

13. For example, for biogas plant topologies l ike Solid State Digester (SSD), is the 
knowledge gained around it  shared among the member countr ies of the ABPP? Since 
water scarcity is a considerable problem in Afr ica. 

SSD is suitable for dry regions and in Ethiopia there are plenty dry regions, but it has not been 
implemented yet in any of these regions. In the planning there are a couple of hundred but they have 
not been constructed yet… They are very slow and rigid, it is bureaucracy that drives them that way. 
If they go in a certain way nobody tells them they should open up and so they don’t. Nowadays it is 
loosening up a little bit... To take the initiative, to go against your boss, however is complicated. 

14. In Ethiopia, is the f ixed-dome digester the most commonly used model? 

Yes, it is the AG-2047… Fixed-dome digester models are very similar – referring to the Nepalese 
design – the only change happens at the expansion chamber. In Ethiopia, they use a lot of natural 
stones so they avoid the use of bricks or they use both. They chip the stones in the form of bricks; 
some time in the year when they do not have agricultural work to do they dedicate to chip the stones 
in order to save money. That is ok, it is even better since stone bricks can be of better quality… it 
can be, it is not necessarily the case. 

[Referring to Interlocking Stabilised Soil Blocks, ISSBs] they have a machine – a manual press – to 
make the ISSBs but they are not doing it. ISSBs would also be good for Ethiopia but they are not 
making use of opportunities we offer to them, that is a real pity… not very entrepreneurial! 

15. What is the role of cl imate change f inancing? Are you using programmatic CDM 
(PoA)? 

We submitted a PoA for Kenya and the first verification may happen this month. In Tanzania, the 
Designated National Authority (DNA) refused to sign the letter of no objection… We went for Gold 
Standard because it pays better since it gives you better value for the reductions per digester so at 
the moment it is even better to go for it (Gold Standard) and the authorities do not bother you. It is 
also in the process for Uganda. 

For Ethiopia it is the World Bank through Ci-Dev programme (Carbon Initiative for Development). In 
Ethiopia, they did not want us to do it, but there is this bigger programme from the World Bank who 
is doing it and it has included biogas. So at the moment, I met with a representative from the World 
Bank around one month ago and I think they are close to the validation stage… The same case 
happens in Burkina Faso, the World Bank will initiate the same process in that country, funded by 
UNDP. 

…In Ethiopia there is one (PoA) for biogas and one (PoA) for biomass for waste to energy from 
bamboo. 

16. What would you say are the barriers and drivers for the development of domestic 
biogas in Ethiopia? You have mentioned poor private sector involvement, 
bureaucracy 

Yes, barrier is that biogas plants are expensive for farmers not in terms of money, they can even be 
among the cheapest ones in terms of dollars per digester. But if you compare to cows, a digester in 
Ethiopia costs about the price of 4 cows, whereas in Tanzania 2 and Kenya 1.5. That is a decision a 
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farmer should make, “do I buy four more cows or do I buy a digester?”, that is the dilemma of 
course. One way to address it, is to create credit availability. There was quite some credit in 
Ethiopia, mobilized through the MEAs and Multi-Activity Cooperatives which exist at a State level. If 
the MEA puts money in that Cooperative, it gives credit, but it is not a commercial operation. So, if 
the MEA does not put money in the Cooperative, the credit provision stops, so it is not something 
that is profitable for the Cooperatives. And the Cooperatives are State-owned, it is not what we 
understand about co’ops, that is Ethiopia! If the credit is there, farmers can afford to buy the 
digester, but if it isn’t there, half of them will not be able to afford it. 

For the drivers, there are motivated people from the Government because some people really 
believe in it. The Minister of Finance and Economic Development (MoFED, where the money is), truly 
pushes the Government to spend in domestic biogas, they are very powerful.  

Another important driver is the scarcity of fuel wood, especially in Tigray and the northern part of 
Oromia… it is very dry and there has been a lot of over-grazing and erosion and practically all the 
wood has disappeared.  

We met a group of women who were carrying fuel wood, we stopped and asked them where they 
come from and had chat with them – it was in Tigray –. In took them 2 whole days a week to get the 
firewood, they would walk one day and collect and one day to return with their load… and it were 
small sticks, no logs, there is no more firewood there. They use a lot dung cakes, they dry manure 
and burn it. But of course it is even worse, you cause erosion and you loose all the nutrients (in the 
soil). There is a downward spiral in agriculture; when they see biogas and what it does, they really 
want it. When that insight spreads, that is also a driver, they need because of firewood scarcity and 
as soil fertility source. In Ethiopia this is a driver, much stronger than in Uganda 

17. I f  you look at the “bottom of the pyramid”, biogas is halfway you already need to 
have 4 cows and the money to buy a digester. But i f  people have a phone and they 
want to charge it ,  they cannot do it  with biogas. Also i f  they are below (in the 
pyramid) they cannot afford the biogas plant.  

My question is: I  know it  is very diff icult to offer al l  the solut ions to the users, but is a 
“combined package” or reforestation another solut ion? 

We have a cap for domestic biogas, 14 cubic meters for the digester we do not construct bigger 
digesters. So the people with many cows do not receive the subsidies from the NBPE. 

Reforestation is happening, there is a forced labour system and people have to work around 40 days 
per year for the Government without salary where they do erosion protection and tree planting, etc. It 
is some kind of tax people pay but of course it will take time. 

Electricity, you cannot charge a phone with a domestic biodigester. We have thought about it but it 
makes the package more expensive still, you would need at least a small (photovoltaic) panel. 
Meanwhile, you can use the biogas for lighting. The glass in the biogas lamps is an issue. In 
Tanzania they have a local lamp and an imported Chinese lamp, the Chinese is bad quality and the 
local lamp is expensive… so it is either one. In Ethiopia people like it and perhaps they are more 
careful – so it does not happen that often –. 

It would vary around 35USD to add solar lighting to the package, something like that. So far we have 
not decided to do it, we could offer it and you could decide to have that add-on… Phones are 
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becoming more and more important, even children have a cell phone so you will have to address 
that. 

18. Would you give any recommendations for the second phase of the NBPE? 

I would like to see more “Alternative Implementing Partners”, as they call the NGOs, Micro-Finance 
Institutions… I think there are 2 or 3 involved, but there could be a lot more. And not to depend on 
the Multi-Active Cooperatives, because even though it works fine in Tigray and in Amhara if the MEA 
does not want to put money in biogas, it is fragile. So, they should include rural development NGOs 
and include Biogas Construction Enterprises, if they don’t to this, the NBPE will never really reach 
scale. If people can make a living from it (construction of domestic biogas digesters) and of course 
you can, they will do promotion and marketing and eventually sales, they will look for their own 
clients and they would hire more people to work for them or with them to carry the bricks or mix 
cement and then grow into enterprises. The price (of the biogas plants) could be lower because of 
the scale… On paper they say yes – to these recommendations – but it is not really happening. 
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Appendix 13.  
Interview with Mr. Christopher Kellner via Skype and e-mail, 22/04/2014 

Date 22/04/2014 
Interviewee Mr. Christopher Kellner  
Interviewer Esteban Bermúdez Forn 
Location via Skype 

 

Mr. Kellner has been working with biogas in Africa since 1982. He worked with biogas in Ethiopia 
from 1999 to 2002 within the framework of LUPO (Land Use Planning Oromia), an Ethiopian-German 
development project supported by the German Technical Cooperation (GTZ, nowadays GIZ) and the 
German Development Service (DED). 

1. Introduction by Mr. Kellner:  

I have been dealing with biogas in Africa since 1982 and I came to Ethiopia in 1999. Always, the first 
thing I do is I build a biogas plant for myself and then I show it to a lot of people and that triggers 
demand. Now, if I build an agricultural plant for myself it would be for agriculturalist demand, 
because they would copy that; if it is a sewage plant, people with sewage would like to have that. So 
it all depends where I am living and how my situation is. You can call my approach from the point to 
the area. You start as close to yourself as possible because your learning curve is not so expensive. 

After having built this – the initial biogas plant –, I got demand in the same village and after a while 
all over Ethiopia. I also trained one private sector technical person, which was more or less my 
neighbour and then one institution, SELAM… They started to build biogas plants on a commercial 
basis but I am not sure if they are still operational because the boss died. 

My approach was not like SNV, where they look for funding and then do subsidizing and push it in 
(referring to the biogas technology). With my approach, I always create demand, satisfy the demand 
and with that demand you create the capacity to satisfy new demand.  

When I left Ethiopia, 60 biogas plants were built from my design. And when I came to Ethiopia – 
back in 1999 –, I heard 400 plants existed: a lot of them Indian floating-drum design and I heard 
there were fixed-dome plants but I did not see them. But most of the biogas plants were not working. 
So, it was from the Government, more of a supply approach. That is also what I do not understand 
with SNV, since they are building a lot of biogas plants and also a lot are not working… because it is 
always subsidized. 

I left Ethiopia in 2002 and from what I heard not much continued from my work because Jacob – the 
technical personal that was trained – became an alcoholic because we was gaining so much money 
so he started drinking. And SELAM, the boss died recently, but they built a number of bigger plants 
for bigger farmers. 

I have not mentioned domestic biogas, because I go by demand… and not a dream target group. 
This other approach – referring to the SNV approach – is not based on the free flow of the market. 
The free flow of the market is usually that it starts with richer people and then it goes down and that 
is the contradiction in programmes like SNV is doing and I have never agreed with it. However, my 
approach is very slow and the one from SNV is very fast but then, the fast can lead to disaster. This 
disaster happened in China in 1986, they stopped all biogas activities because somebody put the 
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cards on the table and said: “people this is not working and we have to go back to the drawing 
table, we have to do it better”. This collapse and start-over led to the quality Chinese biogas has 
nowadays. The appliances in China are good, the material, the ideas, the pre-fabrication, the 
plastics and so on are good. The (biogas) sector is huge nowadays but first, it had to collapse, this 
happened after 8 million biogas plants were installed… this is very expensive. The same happened 
in Nepal, the KfW conducted a technical audit and then they realized they had done a lot of rubbish. 
They found out (Nepalese) people do not even know what a biogas plant really is… What happens is 
like if I give you a truck and you only drive in the first gear, it drives but you do not know how much 
better it would drive with the other gears. In Nepal, the accomplished benefits from the biogas plants 
are only 16% as compared to the potential. 

Nepal is a big show and as long as it is subsidized it will work. If the subsidies collapse it (BSP-
Nepal) will collapse because in the end the product – the biogas plants – do not convince the 
potential client. If you do not get a subsidy, you look deeper into what you are buying... You want 
your product to be viable, what SNV says is “it is cheap” by giving the subsidy. The end user has to 
earn his investment back in a short time, if then the investment is a little bit higher but the client has 
to know that he can get the benefits but he really has to use it… You have to have a technology that 
is convenient in the feeding, convenient in the fertilising and no problem with the gas use… with the 
subsidies you hide away from these issues. Unless you have a subsidy strategy where you gradually 
face out. In Nepal, practically all stakeholders are asking for a higher subsidy: higher subsidies to 
reach poorer people. But the extension program does not reach them because they are (according 
to their economic reality) not ready for the technology. They will be ready for the technology when 
they feel the need to buy it… Subsidies distort the market and eventually it will collapse, it may not 
happen within my lifetime but it will collapse one day, like China. 

2. After the biogas collapse you mention in China, what actually changed? 

I do not really know, most probably the training, it is one the most important components. I am not 
sure about the biogas plants design but what I am sure of is that they improved the quality of the 
(biogas) appliances.  

You should look towards China to see what has happened historically and what is the background 
for it. And in my eyes, SNV has made the same mistakes as China in the eighties.  

...I assume that the Ethiopian National Biogas Programme (NBPE) is a copy of the Nepalese Biogas 
Support Programme (BSP)… The difference is Asia and Africa: you cannot expect something like 
this – a programmatic biogas programme – that works in Asia to work in African countries. The 
population density plays a considerable role. In Nepal you have a high level of uniformity among the 
farm and every farm in the country has two cows, two cows, two cows… or buffalos. If you come to 
Ethiopia or any other African country, this figure can be no cow, 600 cows, 25 cows, 3 cows and 
tomorrow they only have one. We cannot compare Asia with Africa! Everything has to be more 
adapted to the individual situation and user friendly! 

3. Which focus would you consider is more appropriate: focusing on the small 
domestic farms or in r icher cl ients with a bigger demand? 

That is what is SNV is doing now in Zambia (referring to the second alternative)… they are focusing 
on the ones who actually can afford it. But these clients, based on the supply approach, are 
expecting SNV to cover the costs. Supply approach means knocking the (client’s) door and saying 
look “this is biogas technology”. What you need is one or two or five demonstration biogas plants 
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and show the case and then people would say: “I want this or I need this because it convinces me”; 
that is the approach I believe but it is slow. 

Right now in Zambia we have 60 installations and now we are conducting a year rest where we visit 
the installations and we make sure we know the data and strengths and weaknesses where we 
should improve for the future, whoever is the disseminating agent. Unfortunately, this approach is 
slow but I do not want it to be fast… One who disseminates a programme should be responsible for 
many years that these things work and that is the problem if you go too fast, you cannot be 
responsible. 
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Appendix 14. 
Interview with Fitsumbrhan Tsegaye at Addis Ababa, 29/04/2014 

Date 29/04/2014 
Interviewee Fitsumbrhan Tsegaye  
Interviewer Esteban Bermúdez Forn 
Location Addis Ababa, Ethiopia 

 

Fitsumbrhan Tsegaye is an Energy Expert who is leading the Sustainable Energy Programme at the 
Horn of Africa Regional Environment Centre and Network (HOA-REC&N) hosted by the University of 
Addis Ababa. 

1. What is the role of HOA-REC&N with regard to energy? And specif ical ly to 
domestic biogas?  

HOA-REC&N was established between 2005/06. We have 5 major programmes, one of them is the 
Sustainable Energy Programme and I am currently heading this programme. Under the Sustainable 
Energy Programme we basically deal with renewable energy and energy efficiency technologies in 
the promotion, dissemination of installation of these technologies both in urban and rural areas. 

We have projects related to improved cook stoves, including the ones that use are fed by fire wood 
as well as alternative fuels like second generation biofuels (e.g. Jatropha, biodiesel, etc). We are 
also engaged in solar lighting technologies for two main applications: 1.) rural electrification in very 
remote off-grid areas and 2.) promotion of solar energy technologies for productive use, such as 
solar water pumping, solar driers… We are also working in solar water heating. 

We focus on the dissemination of improved cook stoves because our cooking habits are 
predominantly open fire, especially rural areas, though it also happen sin urban areas. Improve cook 
stoves have a better efficiency in terms of fire wood consumption, indoor air pollution, etc. We have 
projects which are financed by the UK and Dutch Embassy. Also the European Union Energy 
Facility, where we are setting up Energy Centres in 6 locations and we will try to establish 20 of these 
Energy Centres. These centres will dedicate to sustainable energy technologies promotion, 
installation and after-sales service, etc. They will be distributed around Ethiopia: 4 in Oromia, 1 in 
Tigray and 1 in Amhara. 

We also have a waste to energy project were we try to promote the use of waste into different energy 
forms. One is the use of agricultural waste for bricket production, we have a project located 400km 
from Addis were we use coffee husk for bricket production, which would otherwise be dumped. In 
addition, we are working in sustainable use of manage waste from the Addis Ababa landfill project to 
produce energy. We have managed to register a carbon financing (CDM) project through methane 
capture from municipal waste. This dumping site has operated for more than 40 years and now we 
will be able to capture the methane. 

Regarding to biogas (aside from the abovementioned methane capture project), we are trying to 
promote a different type of biogas system apart from the conventional fixed-dome model which is 
disseminated by the NBPE and SNV… Not every household has the capacity to have a biogas 
digester due to various constraints; for example: a 4 cubic metre biodigester needs 3-4 cattle heads 
and not every household has that number of livestock, you also need a substantial amount of water 
and water shortage can be a major problem. In order to address these constraints as well as the 
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high cost of construction (of fixed-dome digesters) we have proposed, in conjunction with an expert 
from the University of Hohenheim in Germany, Katrin Pütz (refer to  

Appendix 22). We are trying to promote her business strategy and the idea is to sell biogas as a 
business, this is an innovative idea she came up with, because households my have a digester and 
if they have excess biogas they might not be able to sell it because (based on NBPE models) there 
is no technology for that. What we have developed with her is a biogas transportation bag where you 
can carry the biogas. So the idea is that one entrepreneur may have a bigger digester, could be 40, 
60, etc cubic metre biogas plant and he has neighbours that could with cattle supply that could 
supply manure to him and in return they can buy the biogas backpacks. 

We started a pilot project 3 months ago in Arsi Negele (located around 300km from Addis Ababa) 
and we have installed 3 biogas digesters which are above ground; they are plug flow digesters. Now 
they are generating biogas and we are piloting the demand (articulation). The progress is very good 
and people are buying the biogas. This is a 6-month pilot project, so if it is successful we will try to 
promote it all over the country… we are learning for it (at this moment). 

And who pays for this biogas backpacks, the users or the social entrepreneur? 

Actually, there are two options: 1.) the entrepreneur can buy the biogas backpacks and rent them so 
the households can buy the biogas or 2.) the households can buy the biogas backpacks 
themselves. We are experimenting with these (options) so far. 

In addition to the abovementioned business model, we still cannot bake injera (traditional Ethiopian 
pancake) with biogas burners which is a main drawback. In parallel, with Katrin Pütz, we are trying to 
develop an injera (biogas-fed) baking stove. We are progressing very well with this experiment and 
we expect good results from that also. 

The NBPE is already promoting the conventional fixed-dome systems but we are trying to come up 
with a new idea which will compliment with their efforts and not collide. 

2. So, you would say that the role of HOA-REC&N is a complement to the NBPE? 

Yes, it is a complement. Because if you come with a biogas selling idea household will be interested 
in it… because it is an income generating approach and the NBPE approach is not. Because, (in the 
case of NBPE users) they have their own biodigester and they cannot sell their excess, so they have 
to release or something like that.  

Our initiate complements with the on-going NBPE but we are trying to go for a different approach. 

3. Specif ical ly biogas, do you offer training for users, masons or technicians involved 
in the sector?  

Yes, but HOA-REC&N is not an implementing organisation by its nature; we have implementing 
partners like the Ministry of Water, Irrigation and Energy (MoWE) or SNV. So whenever we need this 
type of expertise, we use their resources. We do not want to duplicate efforts, because there is 
already the know-how, the knowledge, so we do not need to that. 

For example, with the Energy Centres that I mentioned before we have established 20 energy 
enterprises, each of them conformed by 10 members, so we have trained a total of 200 technicians 
in biogas construction.  We (HOA-REC&N) facilitate and coordinate but the training is given by SNV 
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and MoWE because they have the knowledge and the know-how. So they use that resource (the 
Energy Centres) and we leverage it. 

The Energy Centres belong to Addis Ababa University? 

Yes, they belong to us. And SNV is an implementing partner. 

3. Are users being trained? 

Yes, the biogas masons are in charge for user training, service, maintenance, etc; as stated by the 
NBPE implementation document. 

4. Since HOA-REC&N is working with dif ferent sustainable energy technologies, do 
you think biogas is the solut ion to solve the energy crisis in Ethiopia or do you think 
i t  is a component among others? 

Yes, but we try to promote these technologies is on a resource based approach. Because we a 
significantly big population of around 80 million inhabitants, we have different landscapes, different 
regions. And each region has different resources. For example, you can find an ample amount of 
cattle in one region and almost no cattle in another one. Or you can find biofuel plantations in some 
regions, like Jatropha, but in another you can’t… The only common component we have is solar 
energy and the improved cook stoves, so what we are trying to do is whenever there are resources 
(e.g. like ample livestock activity) we try to promote biogas technology. Or, whenever there are 
biofuel plantations, we promote biofuel production. Our approach is based on the availability of local 
resources. 

People complain about the fact that they cannot bake injera with biogas stoves or charge their cell 
phones, (domestic) biogas can only supply energy for cooking or lighting. So, what we are trying to 
is to provided an integrated package. For example, a household could receive a fuel saving stove 
for injera baking, which we call mitad (made out of a mix sand and cement); they can use biogas for 
cooking and lighting, solar for charging their mobile, etc… An integrated approach would be the 
solution. 

Is this ( integrated package) already being supplied?  

Yes, it is already being implemented through the EU project; it is an integrated approach. 

5. After the completion of the f irst phase of the NBPE, do you think the programme 
has accomplished its expectations? 

Actually, this is a difficult question because the progress of the first phase of the NBPE has to be 
verified by external evaluators and I have not personally seen any evaluation report. Maybe you 
should refer to SNV. 

From the last meeting of Talk Energy Ahead – 42nd informal discussion –, hosted by SNV, they were 
saying they have accomplished around 80%. I am not sure of this figure; perhaps you should consult 
it with SNV or MoWE 

From what I have heard, the NBPE accomplished to build around 8,000 biogas plants 
out of 14,000 the 10,000 that were init ial ly targeted – which would mean an a rate of 
accomplishment of 57% instead of 80% – 



 166 

But they reduced the target to 10,000 at some point. The right place to ask about this information is 
at SNV or MoWE. 

6. Specif ical ly to HOA-REC&N, are you happy with the programme? Would you 
continue to put more efforts during the implementation of the second phase of the 
NBPE? 

Yes, as I mentioned, the NBPE has trained many masons. So we are also utilising those trained 
masons as trainers. But, there is a lot to be done… there are many challenges: convincing the rural 
households, financing. But I have heard that the success story is very good! 

7. About private sector involvement, are there other private enterprises aside from 
(B) Energy? 

There are individuals, but not enterprises; they are masons. 

8. In your point of view does the private sector has to improve? 

Yes, currently the private sector is limited to the manufacturing of the biogas burners. But individual 
masons do the construction of the biogas plants; some of them are grouped. 

9. I f  I  l ive in one of the Regions where the NBPE is being implemented and I want a 
biogas plant? Who do I contact? 

You go to the Regional Biogas Coordination Office and then they refer you to the masons. 

10. In your opinion, what are the barriers and drivers for the dissemination of 
domestic biogas in Ethiopia? 

Barriers: 

– Financing barriers to users, even though there is a financing scheme 
– Lack of awareness 
– Unavailability of lamps and burners (appliances) 

Drivers: 

– Government commitment is very good 
– The implementation scheme of the NBPE, from the Woreda (District) level to the Federal level 

11. Are there other activit ies in which HOA-REC&N could contr ibute to increase the 
successfulness of the NBPE? 

Yes, we have to come up with alternative appliance like improved burners, but not much has been 
done so far, we are trying…. Like the injera biogas mitad that is being developed with (B) Energy. 

Are you working with SunnySimons (private enterprise) as well? 

We are also working with Leon Simons (Dutch Entrepreneur) and his local partner through the 
Climate Innovation Center (hosted by HOA-REC&N) in injera baking with biogas. 
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Appendix 15. 
Interview with Mr. Mogues Worku at Addis Ababa, 29/04/2014 

Date 29/04/2014 
Interviewee Mr. Mogues Worku  
Interviewer Esteban Bermúdez Forn 
Location Addis Ababa, Ethiopia 

 

Mr. Mogues Worku is the Executive Director of LEM-Ethiopia, an Ethiopian NGO working in 
promotion and awareness of biogas technology. 

1. What is the role of LEM-Ethiopia? 

Our organisation is inspired in the concept of sustainable development; when we talk about 
sustainable development in the Ethiopian context, the issue of land rehabilitation, land-use security, 
energy and construction are key for us… We have to have alternative energy and construction 
sources because we are almost 100% dependent on the natural resource. Specifically for energy, 
more than 90% of our fuel comes from biomass in its different forms. So we are concerned about 
energy resources. 

We started to promote biogas as one of the alternatives, also solar energy and wind energy. This 
organisation was established 22 years ago. We have demonstrated (biogas technology) at different 
places by constructing biogas plants in institutions like high schools to supply energy to their 
cafeterias or rural communities 

2. I  read that LEM-Ethiopia was init ial ly focused solely on awareness campaigns in 
schools and later you also decided to implement projects. Is i t  true? 

Yes, you are right. I joined this organisation when I was a University student as a volunteer, so I grew 
there and now I reach to the position of Executive Director. So I know how this organisation has 
developed though time. The initial the idea was to change the attitude and the behaviour of the 
younger generation… for that reason we chose schools as entry points, specially high schools and 
teacher training. We did that for almost 5 years, supported by the German based institution Heinrich 
Böll Foundation. After that we were supported by other different organisations. We were able to 
established 400 school environmental education and protection programmes, by establishing clubs. 
By establishing those clubs we were doing the capacity building of the human resource.  

One of the topics we focused on during the capacity building was biogas. We tried to demonstrate 
how biogas works by using the school latrines as an input (for the biodigester)… Then, the 
surrounding communities started to demand the technology. 

Something I have not told you is that biogas was introduced in the 1950’s at Ambo Agricultural 
College but there were no promotion activities (for biogas technology at that time). Even some 
international organisations constructed more biogas digester at a household level. I researched 
about how biogas technology worked 50 years ago and one of my findings is that the necessary 
knowledge was not given to the household users and because of small maintenance problems, 
some of these biogas plants were not functioning and also there was no institution in charge of the 
technology, that was also a problem. 
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Nowadays, the Government is paying attention to biogas and I think more than 10,000 plants have 
been built in the last 5 years at a community level. 

3. Can you expand on the latr ine-fed biogas plants? 

We tried to convince users at a household level and we showed them (the technology) but the 
Government they did not do much on attitudinal and behavioural change, there are cultural barriers 
to implement this (latrine-fed biodigesters). We had to show users it (biogas) would not affect them 
or would produce any health problems. 

We are still implementing this type of biogas plant since 2000… We have installed 22 latrine-fed 
biogas projects in schools and 25 at a household level in different regions like Amhara, Oromia and 
SNNPR.  

[Referr ing to the Biogas Production Project at Kali ty Municipali ty’s Sewage Treatment 
Plant] 

Now we are going to build a large-scale biogas plant here in Addis Ababa. We have already signed 
a contractual agreement with the Government and the private sector (through 4R Energy PLC) and it 
is expected to reduce the consumption of butane – oil based fuel used of cooking – which is 
imported from abroad by 40%. Instead of supplying the gas to some households, we want to pack it 
and distribute it in cylinders, like butane. 

We have already been asked by Rwanda and Kampala (capital of Uganda) to implement the 
technology. But first, we want to try the technology here in Addis and maybe two other sub-urban 
centres like Hawassa (capital of SNNPR) and Bahir Dar (capital of Amhara). The project has brought 
interest from the World Bank. Initially, liquid waste treatment project was decided to flare the 
methane (that was emitted) but through our study they agreed to supply us that methane for our 
project.  

(This project) Is being implemented through a partnership between the private sector and the 
Government. The Government will facilitate what is legally required by this waste treatment plant, we 
(LEM-Ethiopia) are promoting the concept and the private sector will do the business and from the 
profit 13% will be given to LEM-Ethiopia to do similar things. 

…In the project, the water will be treated and in the long run we want to recycle this water. In our 
culture it will take some time for people to consume this (treated) water but we can use it in the 
industry, for example to cool machines. Also the slurry will be extracted for organic fertiliser. 

4. So, LEM-Ethiopia is in charge of the promotion of the project? 

Yes, but we also did the study of the (technical) project. 

5. How is LEM-Ethiopia funded? 

The funding is based on project implementation. 

6. Does LEM-Ethiopia has a relat ionship with NBPE? 

Yes, we are collaborating with the NBPE through the Ministry of Water, Irrigation and Energy in 
promotion and awareness activities of biogas technology. 
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The problem is that people is not really aware of this technology. We make them realise how much 
they spend on energy (fuel wood, kerosene, electricity) and then show them how much they could 
save in 3-4 years time by using biogas and how much they can save on the environment. Then 
people are more convinced to use biogas. 

7. Hence, you could say LEM-Ethiopia works with biogas users? 

Yes. That is what I was telling you before; when biogas was introduced to Ethiopia 60 years ago it 
did not expand like Nepal, for example. The necessary knowledge was not provided to users. 
Because of that we are concerned to provide information dissemination and awareness (to biogas 
users). 

8. In you organisation is there a network or a space where experiences about 
domestic can be shared? 

Yes, but not only for biogas. What we do is organise an “experience-sharing event” at the end of a 
project and we call different actors to join, see what we did and share information. 

Eight years ago, there was an informal network which was initiated by the Embassy of The 
Netherlands. Unfortunately, the person who initiated this was transferred to Ghana, his name is 
Robert Hansen. I think the name of the network was “Biogas Network”. 

9. What is your perception about Talk Energy Ahead (TEA) another informal meeting 
that is functioning nowadays in Ethiopia? 

They are newcomers; they started working since the last 6 months I think. But they have not been 
able to reach key stakeholders yet. And also the SNV is limited to a few stakeholders. 

If you have time, you should visit Selam Children Village. They are doing a wonderful job related to 
biogas for 10 years. They are based in the Eastern side of Addis Ababa. They use the manure from 
the dairy cows to feed the biodigester; the biogas is used for cooking and the slurry is used as a 
fertiliser to grow organic vegetables. They use biogas even to operate a grain mill (using biogas to 
power an electricity generator). 

10. What would you say are the barriers and drivers for domestic biogas in Ethiopia? 

Nowadays, (referring to drivers), there is a good enabling environment; energy sources are 
becoming very expensive compared to 20 or 30 years ago they have tripled; the impact of 
deforestation; and awakening of the Government to address existing resources and create policies.  

And with regard to obstacles, there is still not enough information been given to users. Just 
constructing the biogas plant alone is not sufficient, they have to provide the knowledge. Also, the 
poverty situation; as to my belief, the end users should contribute even financially (to acquire the 
biogas plants) but they do not do that, for that reason it is not easy to expand the technology. Also, 
the construction materials are becoming more expensive as well as the labour. 

11. Now that the NBPE has f inished its f irst stage and it  is going for a second stage 
of implementation, what are your expectations about the second phase of the NBPE? 

We spoke two weeks ago with one of the representatives from the Ministry of Water, Irrigation and 
Energy (in charge of the NBPE). We proposed, in terms of sustainability of the NBPE, it should be 
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owned by the private sector. Because it is a business and there would be a mutual benefit for the 
private sector and the users so that it will continue as required.  

The Government can do this (implement the NBPE) as long as there is support from the international 
organisations but if it is stopped it will be difficult for them to run the programme based on local 
resources. But if it is owned it will be able to continue. 

And what was there response to your request about private sector involvement?  

They said yes. They asked Benjamin Sishuh (owner of 4R Energy) to help. As private sector you aim 
to reach as many customers as possible.  

[Referr ing again to expectations] Also, we have to train people. The Government, in 
collaboration with SNV has trained a few technicians but only basic information is provided. But we 
need further technical knowledge. We need to know how much it will cost us to train these 
technicians in order to calculate how many of them we can reach (with the available funding) across 
the country. We suggested the Ministry of Water, Irrigation and Energy to do this and they offered us 
to perform it, but as an NGO we cannot do this; the private sector can this. After the training the 
private sector can hire the technicians and enable them to construct the biogas plants. 

12. I f  you would have to give recommendations for the second phase of 
implementation of the NBPE what would i t  be? 

Increase the participation of the private sector and improve the quality of the training for the masons 
as well as the users.  
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Appendix 16.  
Interview with MSc. Tesfaye Alemayehu at Addis Ababa, 30/04/2014 

Date 30/04/2014 
Interviewee MSc. Tesfaye Alemayehu  
Interviewer Esteban Bermúdez Forn 
Location Addis Ababa, Ethiopia 

 

Tesfaye Alemanyehu is the Chief Engineer at the Ethiopian National Biogas Programme (NBPE) and 
by the time he was interviewed was also working as acting Coordinator of the NBPE. 

1. What is the structure of the NBPE? 

The financing comes from the Dutch Government and Hivos is the Fund Manager, the funding is 
channelled and managed by the African Biogas Partnership Programme (ABPP), in Nairobi Kenya. 
There are 5 countries participating in the ABPP including Ethiopia, Kenya, Tanzania, Burkina Faso 
and Uganda. In Ethiopia, at a Federal level, the Ministry of Water, Irrigation and Energy (MoWE) is 
the owner of the programme and the National Biogas Programme Coordination Office is managed by 
the MoWE, so we are working under the existing Government structure. The NBPE is being 
implemented in 4 regions: Oromia, Tigray, Amhara and SNNPR; we have a Coordination Unit at each 
region. These (Regional) Coordination Units collaborate with the offices of Mines and Energy 
Agencies (MEA) at a regional level, even though the Mines Offices are separated (the same at a 
national level). 

For example, to access the bank account, the check has to be signed by one Finance Officer (or 
Coordinator) of the NBPE and one Finance Officer (or somebody else with a Managerial position) 
from the MEA. At a Woreda level, we are also structured; there are also Mines and Energy Agencies 
at this level. The implementation happens at a Woreda level, for the moment, we do not have 
“Alternative Implementing Partners”. At Woreda, there are also biogas technicians which are called 
“Energy Experts”, who work during the construction of the biogas plants in collaboration with the 
masons, who are the constructors of the biogas plants.  The Energy Experts are in charge of the 
supervision and training of the masons. 

2. How are funds al located during the construction of a biogas plant under the 
NBPE? 

At woreda level, we have assigned a total of 600 Birr (per installed biogas plant), 500 Birr for 
programme running costs and 100 Birr for demand collection…  The installation cost of the biogas 
plant varies with its size (4 – 10 cubic meters). The payment structure considers 5,000 Birr for the 
biogas users, which is called subsidy or “contribution to investment cost ”, it includes the cost of 
mason payment ,local and imported appliance. Also the households (biogas owners) contributed for 
the biogas construction, for example, for 2014 we are planning for the households (biogas owners) 
to contribute with 8,200 Birr. The average construction ranges between 18,000 and 20,000 Birr, 
including the technical assistance. 

3. What is the role of SNV? 

SNV is in charge of the technical assistance and they are working together with us. 
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4. Are the Energy Experts (mentioned in Question 1) present in every Woreda 
(Distr ict)? 

At each Regional Biogas Programme Coordination Office there is at least 3 technicians (among other 
members of the staff) and at a Woreda level there is at least one or more Energy Experts. The Energy 
Experts are in charge of the quality control during the construction of the biogas plant… they also 
supervise constructed biogas plants based on a sample (around 30% sample is taken) and right 
now there more than 130  Woredas, maybe the capacity is different – among Woredas – and in the 
near future the Regions (where the NBPE is being implemented) are still increasing awareness to 
increase the dissemination of biogas.  

6. Do the Energy Experts have the contact with masons in charge of the construction 
of the biogas plants? 

Of course. 

7. So, for example, i f  want to build a biogas plant: to whom I should approach to in 
order to build a biogas plant under the NBPE? 

What we are doing is that we are not waiting until you express your interest; we are going faster (to 
reach the customers). We have to work on promotion… The Woreda Administrator and Kebele the 
Chairman also play a great roll in the promotion work, which is supported by the Promotion Officer 
(at the regional level). 

The final objective of the NBPE is to commercialize the construction of domestic biogas plants. , our 
farmers believe in what they are seeing, not what they are hearing. If there is a ‘model farmer’ which 
is working well with biogas, this model farmer can introduce other farmers to build their own biogas 
plant. 

8. Based on the implementation document of the NBPE, at a national level there is a 
National Biogas Sector Steering Committee (NBSSC) and at a regional there is a 
Regional Biogas Sector Steering Committee (RBSSC). Are they st i l l  active? 

Yes, at a national level they (NBSSC) are functional and at a regional level (RBSSC) they are also. 
The NBSSC is very powerful and active and it is the one who manages the NBPE at a top national 
level. They are deciding all the important issues about the NBPE on behalf of the Ethiopian 
Government.  

So the NBSSC is the connection for decision-making at a national level? 

Yes it is, what the NBSSC decides is implemented at a national level… The heads of each Region of 
the Mines and Energy Agencies are member of the NBSSC, SNV is also part of the committee, also a 
representative of the Ministry of Finance and Economic Development (MoFE). In total the NBSSC has 
9-10 members. The Chairman is the State Minister.  

9. Are there signif icant differences in the implementation of the NBPE between the 
four Regions where it  is being implemented? 

If we looked at the number of biogas digesters as the main factor for success, yes there are slight 
differences. For example, i f  we look at the first phase of the NBPE…Oromia is the leading region 
(2,480 digesters), then Tigray (1,992), Amhara (1,892) and SNNPR at last (1,699). By the end of the 
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first phase of the NBPE 8,063 biogas plants were constructed. The first phase was completed on the 
31st of December 2013. 

So i t  means the second phase of the NBPE started on the 1st of January 2014? 

Exactly. 

10. When it  comes to targets or expectations about the NBPE, I know that the init ial 
target of the f irst phase of NBPE was changed from 14,000 to 10,000 biogas plants. 
What do you think about that? 

The change in the target is because the total summation of approved plants at each year is 10,100 
digesters instead of 14,000.  

And the approval of the annual plan is from ABPP and this approval is based on the last year 
performance. Therefore, no one is in charge of the change, basically; but I believe that as we do 
more plants we perform better. 

What is the target of constructed biogas plants for 2014? 

Our plan is to construct 3,600 digesters in 2014. 

And for the second phase of the NBPE what is the target? 

Yes, the target is to build 20,000 biogas plants from 2014 to 2017  

11. Are there other type of targets set by the NBPE? 

We have a good experience with credit, about 57% of the digesters during phase 1 where 
constructed using credit. The credit facility is obtained from micro-finance. 

Now, to improve the credit accesses World Bank is allocating funds for Ethiopia, through the 
Development Bank of Ethiopia. We are distributing these funds for the major Micro-Finance 
Institutions at each region. But, although we have access to this, we still need more. 

Is this funding from the World Bank specif ical ly for biogas or other renewables? 

No, solar is also included but biogas is the main player; there is also  

12. Who is in charge of the training of the biogas technicians? 

Regarding the training, there are 2 types of training. first, when we engage to a new Woreda, the 
Woreda Energy Experts and the masons are trained on biogas digester construction. For new 
Woreda, it is the Woreda Administration the one in charge of selecting which masons are being 
trained… Sometimes there are also refreshment trainings and they are given at a regional or national 
level for those experts and masons who are actively working in the NBPE. This type of training is 
given if there is some gap in their skills. Currently, we are working to provide it. I do not know the 
number of masons that are being trained, but I think it is more than one thousand. 

13. Are the masons grouped or have a supervisor ? 

Well, we do not have BCEs (Biogas Construction Enterprises) yet, but we are look to create them for 
the second phase of the NBPE. Additionally, there are the Energy Experts who are following the 
activities of the masons during the construction. The Energy Expert has to control all the quality 
issues during the construction, all the important data is filled by the Energy Expert and if the biogas 
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plant is fully installed the Energy Expert has to approve (at a Woreda level) and again a Regional 
Technician has to approve it because it requires an approval at a regional level so that the mason 
gets paid, based on those approved documents. 

14. Are users being trained? And who is in charge of this training? 

Yes there is training, we call it user training… If there is a capable mason, they train users on the 
major points of biogas; for example, how to properly feed the biogas plant, how to manage it and 
how to make minor maintenance (e.g. change of stove or change of lamp). So, active capable 
masons can give the training and sometimes they can be supported by the regional or Woreda 
technicians. There are also manuals for user training. 

15. Who is in charge of the training of the Woreda Energy Experts and Woreda 
Technicians under the NBPE? 

The Regional Technician mostly does it; but if there is a shortage of human resource, the staff at 
national level participates on the overall process. Sometimes we (the national staff) can work on the 
training of the trainers. 

16. From your point of view does the private sector places a role in the dissemination 
of domestic biogas under the NBPE? 

Not yet, but private sector is very important for dissemination of the biogas sector and to sustain it. 
But we do not have Alternative Implementing Partners yet to replace the current Woreda structure.  

Is i t  an explicit  target of the second phase of the NBPE to increase private sector 
involvement? 

Yes, we are working on it. SNV has taken the assignment to work hard on the establishment of the 
private sector. 

17. Are biogas experiences or innovations shared among the partners of the ABPP? 
For example, the Tanzania is conducting experiments with the Solid State Digester 
(SSD), is that knowledge being shared with Ethiopia. 

This technology is very nice because it reduces water consumption but it is not present in Ethiopia 
yet. There was a failed experiment before I was part of the NBPE with ISSB  
(Interlocking Stabilised Soil Blocks) but I do not why… They tried to build 3 digesters but it was failed 
and they were demolished. There is a gap of skills here (in Ethiopia) to identify why this ISSB 
technology failed or how to improve it. 

Regarding the ISSB we can continue the research if we get the required training, because those who 
were trained before were not active staff of the NBPE. 

Kenya is well  developed in ISSB technology, but from what you have said their 
experience is not shared with Ethiopia under the ABPP? 

We are interested on this to happen, I believe in knowledge sharing. But it is not happening, 
because of shortage of funding maybe. 

We are two Chief Engineers under the NBPE and we are always interested to work with cost-
reducing or alternative technologies. But we need some basic knowledge first to start something 
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(like new experiments with new technologies). The NBPE by itself has no capacity to go to Kenya 
and share information, for example, but ABPP can do that. 

18. From your point of view, should the private sector play a bigger role during the 
second phase of the NBPE? 

Yes, to accomplish the 20,000 biogas plants we are working together with Alternative Implementing 
Partners, because it is difficult to continue like we did during the first phase of the NBPE. We cannot 
assure we will succeed just using the existing practices; we have to work with the private sector. This 
is a hot issue, and as I said, SNV has to work to establish the private sector. And now, at a regional 
level at small-scale, masons are starting to establish their own enterprises, At Woreda level they can 
get a license to work on biogas construction, this is also a good opportunity for us if organised 
masons are there in the form of enterprises. If they work well, they will help in the dissemination. 

19. From your point of view, what has helped or blocked to disseminate domestic 
biogas in Ethiopia? 

At the beginning of the NBPE, because the technology was new it required more efforts to  promote 
it among low-income people. Also, the cost of the biogas plants is a bit high, more than  13,000 Birr, 
which is really too much money for our farmer to afford it .At the beginning the introduction of the 
technology was very tough and it required high promotion and the availability of credit (access for 
credit) was difficult; nowadays is good but we are still working on the micro-finance to facilitate credit 
to all individuals. 

Why is micro-f inancing st i l l  an issue? 

Sometimes I think there are liquidity problems from the Micro-Finance Institutions and also there are 
problems with giving priorities; for example, in Tigray Region there is one big Micro-Finance 
Institution but it is not giving any financing for biogas, they are looking for a sector which is working 
for the profit and they are not incorporating biogas under their checklist to provide any credit, so 
there is a problem of priorities.  

Currently, the World Bank has allocated new funds for biogas and the main Micro-Credit Institutions 
have been selected. Oromia already accessed to these funds and the other Regions are still working 
to provide their plan to the Development Bank of Ethiopia to access the funding. 

And what about promotion of biogas technology? 

There are two different excluding issues there. The final objective of the NBPE is to make domestic 
biogas commercially viable; without any subsidy, promotion or any pressure from the NBPE the 
customer will ask for the technology to be installed. On the other hand, there are subsidies and 
promotion and demand collection fees to initiate those users. So, in order to accomplish the final 
goal we need to minimise the subsidy and promotion in order to make it commercially viable. 

So, in the long run, the goal is to reduce promotion and subsides? 

Yes, otherwise it will not be become commercially viable. The users are always asking for the NBPE 
to give some initial economic aid. Currently we are working on promotion, it is very important. There 
is even a Promotion Officer at the Regional Office. I believe promotion and subsidies will have to be 
there for the second phase of the NBPE. 



 176 

Bottlenecks are too many… but we are doing our best to reduce them. If you look at the performance 
of the first phase of the NBPE is about 80% which is a low performance if you compare to 14,000. 

In 2010/2011 the price of cement was very expensive and at that time it was a big challenge to 
construct biogas plants, but it has been solved nowadays. The price of cement is not a problem 
anymore. Sometimes the price of local appliances increases and it becomes an issue.  

The lamps are imported from China and the stoves are manufactured here. Actually, there is private 
sector involvement in this component.  

20. Are there research efforts being made to be able to bake in jera  with biogas 
stoves? 

Actually we have a Research and Development component here at.a National level. But we believe 
R&D should not be conducted here, it should be outsourced. 

…We will continue with this research effort. 

21. Do new biogas appliances have to be approved by the NBPE in order to be 
commercial ised? 

Exactly, we have to test them. 

22. What would be your recommendations for the implementation of the second 
phase of the NBPE? 

• Private sector involvement through the Alternative Implementing Partners is very important.  

• Also, access to micro-credit for users 

• The affordability of the biogas plant models, since the cost of some construction materials is 
increasing, so we have to look for other cost-reducing technologies to improve the 
affordability and the demand might increase. 

• Promotion has to be there 

 

22. Do you feel optimist ic about the second phase of the NBPE? 

Yes, we have to be optimistic but there will be challenges… everybody has to be committed and  
work hard to overcome those challenges. 
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Appendix 17. 
Interview with Dr. Araya Asfaw at Addis Ababa, 30/04/2014 

Date 30/04/2014 
Interviewee Dr. Araya Asfaw  
Interviewer Esteban Bermúdez Forn 
Location Addis Ababa, Ethiopia 

 

Dr. Araya Asfaw is the Executive Director of Horn of Africa Regional Environment Centre and 
Network (HOA-REC&N) hosted by the University of Addis Ababa (AAU). He also served as former 
Dean of the Faculty of Science of AAU. 

1. Can you explain me the role of HOA-REC&N? And specif ical ly to domestic biogas? 

HOA-REC&N is a research organisation that addresses the issues of sustainability, climate change 
and environment governance covering 6 countries:  Sudan, South Sudan, Somalia, Djoubuti, Ethiopia 
and Kenya, hopefully soon Eritrea as well. 

We also deal with deforestation and land degradation; and in this regard, the main cause for 
deforestation and land degradation in this region is merely related with energy use. The rural 
communities almost entirely depend on charcoal and dung and in herbal areas, depending 
especially on charcoal. This is really the major driver apart from agriculture expansion 

So we are trying to find alternatives for charcoal and dung, biogas is a potential energy source to 
substitute the conventional fuels. So that is why we are focusing on promoting biogas among many 
others. Biogas was introduced in this country for more than 40 years but it has never reached scale 
and there are many reasons why it did not succeeded. Initially, biogas was introduced at an 
institutional level and institutions did not have enough energy demand and it was quite difficult to 
promote biogas. 

Now we find better alternatives, especially at a household level through the NBPE but is also a costly 
programme; with a price of around 1,000 EU per biogas plant. So we are trying to find a way to 
promote as a social business, working with Katrin Pütz (refer to interview in  

Appendix 22). This idea has potential for biogas promotion… you have a biogas plant on top of the 
surface instead of underground that is really easy to maintain and easy to fix and secondly, the 
people are not interested in the biodigester, they are interested in the biogas; it is not something you 
get stuck with like the biodigesters that are now being built…  

Apart from that, sometimes people have excess biogas, but what you do with the excess? What she 
(Katrin Pütz) has done is a bag where you can fill it with biogas and sell it, hence promoting another 
business. So people produce the biogas and use for themselves and any excess can be sold next 
door. The bag is 1 meter cube and it is enough for a household. This is the system we would really 
like to promote in rural communities. So maybe the business model will be successful to promote 
biogas; but definitely, biogas has a huge potential in rural communities. You have to come with 
technologies and means to deploy them, but by experience you have to come up with a business 
model. 

2. Is there a relat ionship between the NBPE and HOA-REC&N to develop such kind of 
innovations l ike the one you mentioned? 
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Our innovations are done in consultation with NBPE… But you also need to find a faster and less 
expensive way to promote biogas and this is where we are trying to find alternatives. Also, using it as 
business model because of for households may not be so obvious but if you promote it as a 
business there might be a big potential to spread the technology quicker in the communities. 

We currently have a pilot project with Katrin Pütz and neighbours are bringing the dung, you even 
get the resource for free. They used to burn the cow dung but now they give it to feed the biogas 
plant and then they buy the biogas. 

Is the bio-slurry also being sold under this business model? 

Yes, the bio-slurry is also being sold. 

In the end, you create employment and the household levels do not have to worry about maintaining 
the biogas plant, they just want the biogas… it is like a “biogas station” and people buy as much as 
they consume; you can start a small business. 

3. You mentioned HOA-REC&N is present in 6 countr ies. Is everything done from 
Ethiopia or do you have some type of representation in the other member countr ies? 

We have national chapters (or satellite offices) in each one of the member countries but Ethiopia is 
the main headquarter. 

4. So for example i f  this business model about biogas succeeds, can it  be deployed 
in the other member countr ies under HOA-REC&N’s network? 

Yes, we could use the satellite offices to do it. Here, in Ethiopia, is where we do the trial, where we 
promote it. 

Another advantage about the biogas technology we are promoting is that for the pastoralist areas 
where people tend to move from one place to another and if they have a biogas digester it has to be 
a portable digester. So the idea is that this digester I am talking about could also be transported, 
users can take it with them and restart it wherever they go, because it is a bag digester. 

5. Right now you have a pi lot project and for how long have you been working on it?  

Actually, we have been working on the digester and the transportation system for 3 or 4 years and 
now we got to a point where are promoting as a business right now. And later on, Katrin and her 
business partner are setting a company and they will be able to sell the technology to whomever 
they want… The pilot project is located in Arsi Negele, on the way to Hawassa. 

6. Can you tel l  me a bit more about the Energy Centres you are deploying? 

We have 20 Energy Centres in different Regions, were we train young people in different fields, but 
mainly focusing on household energy for lighting or cooking so they make improved cook stoves and 
other type of alternative stoves; biogas is one of them. The Energy Centres will be able to train 
students in topics like biogas digester construction or to installation of solar lanterns, etc… if 
something is wrong students will also be able to fix the systems. 

The Energy Centres will be run by small and medium-scale enterprises. Our goal is to give them 
support and training; when a new technology comes we will connect them with the right people and 
they will give the training later. We can hire an expert from anywhere in different technologies or in 
topics like micro-finance… We try to promote access in rural communities and the Energy Centres 
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are established in very remote areas and we provided them with everything so they can run their 
business 

Are these Energy Centres operational? 

The construction is finished and the people have been trained, so we will become operational by the 
summer of 2014. The European Union Energy Facility has helped to establish the Energy Centres but 
we have other international partners like GIZ or SNV for biogas training.  

These initiatives are aimed for people at the bottom of the ladder: it is people with not so much skill, 
with not a large capital… We are trying to create an additional income for households. 

In the end, you want to provide energy access to the rural communities, how do you do it? Not with 
NGO’s, it never works! You need to have a business model, but the traditional business models want 
big profits. You need to have social enterprises; where they use a small investment to provide 
energy access in the rural communities. 

7. I f  you are addressing the rural population in Ethiopia and given the fact that most 
of the energy is used for cooking. But with the current biogas burners you are not 
able to cook in jera ,  which is part of the tradit ional food. 

Yes, Katrin Pütz is also working on it. We are working on an biogas-fed injera mitad. So that is 
something we are working on, we already made a mitad and now we have to improve it. 

8. What have been the barriers and drivers for the dissemination of domestic biogas 
in Ethiopia? 

Well, in order to promote biogas you need to have the animal dung but you also need to have water. 
Unless you have water it will not be easy to produce biogas. So it is not for every rural community, at 
least they have to comply with these two requirements (animal dung and water). 

The major constraint is that unless you have a business model you will not be able to really 
disseminate the technology. First of all, for a household the investment of domestic biogas is quite 
high, it is like buying a solar lamp. The purchasing power of rural communities is not very high and if 
you continue to subsidise it, it will not work; it is not cost effective. That is why you need to have 
community-based biogas systems. 

One of the major barriers for biogas dissemination was also the transport mechanism because you 
cannot connect these households through pipes since you do not have enough pressure or maybe 
you have long distances. So you need to have a transport mechanism, in our case you have the 
biogas bags. It does not need to be pressurised… You have to come up with a simple mean to 
transport biogas in rural communities; the biogas bags can be disseminated very easily… You need 
an affordable transporting system. 

 

 

And what about drivers? 

The motivation in a rural community context is that biogas is a very, very good alternative. First of all 
there are many added effects, once they use biogas they reduce fuel wood consumption, indoor air 
pollution… Also, most of the water-born diseases, which affect rural communities, are originated 
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from untreated animal and human waste… biogas digesters could reduce or remove this untreated 
waste that is produced and immediately have an effect on the health of the users. In addition, you 
have an organic fertiliser that reduces the synthetic fertiliser consumption. All these are immediate 
benefits a household can get by using biogas.  

Starting is the difficult part, changing the way people live or behave. So that is why we provide little 
incentives to start it and once they get the benefit of it and they continue using it… The challenge is: 
how can you make it more affordable and make the dissemination easier… We use every means to 
make dissemination more affordable.  

Referr ing ISSBs 

There are already success stories from Uganda from the use of compressed matter to make bricks 
through Inter-blocking Stabilised Soil Bricks and we would like to use them… Through HOA-RED&N 
we can introduce this technology… Not yet, we are thinking about reducing the cost of building 
materials but we are still considering it. 

9.  What would be your recommendations of the implementation of the second phase 
of the NBPE? 

We have to use different options: don’t put all your eggs in one basket. Do not use just one model for 
biogas plants or the way in which you disseminate it. 
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Appendix 18.  
Interview with Mr. Melis Teka at Addis Ababa, 30/04/2014 

Date 30/04/2014 
Interviewee Mr. Melis Teka 
Interviewer Esteban Bermúdez Forn 
Location Addis Ababa, Ethiopia 

 

Mr. Melis Teka is a Renewable Energy Advisor for SNV-Ethiopia. 

1. Can you please tel l  me about yourself and the role of SNV with regard to the 
NBPE? 

My name is Melis Teka and I am the Renewable Energy Advisor for SNV in Ethiopia. I have been 
working with SNV since 2008 in the same position, mainly working with the NBPE. In the past… 
Ethiopia tried to disseminate domestic biogas in rural settings but it was not possible. I used to work 
for the Ministry of Agriculture and during that time we tried to promote technologies for rural areas 
but very few biogas plants were constructed, around one thousand in 20 years time, starting from 
the eighties. Nowadays, around 40% of these plants still work. 

So SNV was very interested to bring the experience (of domestic biogas) from Asia to Ethiopia, 
particularly Nepalese biogas type. It started with a feasibility study to determine the potential in the 
country… it was estimated that more than 1 million households had the potential to have domestic 
biogas plants. Based on this, SNV tried to convince the Ethiopian government to implement this 
technology. The Government supported this idea.  

Then the Implementation Document was developed and there were preliminary meetings with major 
players and they proposed who could be a candidate to run the NBPE: the Ministry of Agriculture, 
the Ministry of Energy and Mines, etc. 

2. And what are the roles of SNV? 

We work on technical assistance and capacity building. Financially, DGIS funds the NBPE and Hivos 
is the fund manager. Initially, SNV received funds directly from the DGIS. 

3. Is i t  true that the init ial target from 14,000 digesters by the end of the f irst phase 
of the NBPE was changed to 10,000? 

Yes, I am not sure when exactly did it happened, but I think it was by 2010. In that year, there were 
piloting failures in Ethiopia.  

SNV is not an implementer, but at the beginning, to promote the technology and to show it to the 
people we constructed 98 in the 4 different regions, this happened between 2008 and 2009. In 
2008/09 it was a setup for the NBPE, you need to send your idea to the different players. We were 
promoting the benefits of the NBPE. So on one hand we were promoting and at the same time we 
were setting up the NBPE: the National Biogas Coordinating Office, the four Regional Coordinating 
Offices, staff, giving training and also the Government at that time was a bit sceptical because of the 
bad experiences with biogas in the past. So we were really promoting it and dealing with the Micro-
Credit Institutions. 
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We trained technicians and other stakeholders, then the technicians started to train other masons 
and they began with the construction of biogas plants. Initially, in 2008, it was very hard to really see 
biogas numbers. We experienced very hard moments with the Government and our donors. It slowly 
started to pick up. 

…SNV brought a commercial-based approach (for biogas dissemination), also quality assurance. 
That was the entry point to go for massive dissemination. In Nepal, they constructed more than 
20,000 biogas plants in one year… In Ethiopia, is different to Nepal because it is highly supported by 
the Government. 

4. About the training of the Energy Experts and the Woreda Technicians. Who is in 
charge of i t ,  the local staff of SNV-Ethiopia or staff from abroad? 

SNV is a global organisation, so we share knowledge and we can bring staff from all over the world. 

5. Is there knowledge transfer within SNV from the countr ies where the National 
Biogas Programmes are being implemented? 

Yes, we can bring experts from any part of the world. For example, in Ethiopia, the bio-slurry 
extension was done very well… So SNV was trying to link and give capacity to other countries based 
on the Ethiopian experience. This is our culture, sharing knowledge, transferring knowledge… 

6. What are targets or expectations of SNV about domestic biogas in Ethiopia? 

You can find information in the Mid-Term Review Document… In 2009, we experienced a very 
challenging period, people were saying: “you spend so much money, where are the numbers?”. 
Farmers were very slow to invest and the Woreda Energy Experts were slow to promote and monitor 
the construction, but we said lets try to reach as many areas as possible, so we started to train 
people and we kept clustering. With this idea the number increased. Initially the target Woredas 
were very few for example in Oromiya it was 5 but the number of farmers interested in the biogas 
were few in that given period because farmers like to invest but for the new technology the 
acceptability is slow. As a result SNV strategized to include more Woredas with keeping cluster and 
SNV created capacity for new Woredas as a result the number of biogas plants construction has 
increased and this was initially tested in Oromiya and adopted into the three Woredas. 

7. Does SNV does promotion of domestic biogas? 

Yes and no, as a rule of thumb we create capacity for the biogas promoters and these are 
government offices and other implementing partners. At initial stage we showed our client on how to 
promote biogas plants. No, but we give training to our implementing partners to promote. 

8. Is private sector playing a role in the dissemination of the NBPE? 

Yes, but most masons go for building condominiums and not biogas plants. With biogas plants you 
need to go house to house and that is not attractive for masons, this is a challenge. 

And why masons prefer to build condominiums and not biogas plants? Is i t  because 
they gain more money from the condominiums? 

Yes, they gain more money from building a house. I remember we had some masons and we gave 
them training on biogas construction two times and they were doing very good, they were very 
energetic. But they switched immediately to cobblestone and they said they became millionaires. 
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Then how can you promote a larger private sector involvement? 

That is a challenge, our challenge. This is not only for biogas, it is for renewables in general; private 
sector is very slow in Ethiopia. 

9. What are the barriers and drivers for the implementation of domestic biogas in 
Ethiopia? 

Challenges: 

• Lack of knowledge is a barrier, it is a killer; because if they (users) understand it, they go for 
it.  

• Private sector development 

• Poor access for financing biogas components 

• Assuring quality biogas construction 

• Reaching rural people is difficult and the infrastructure for road is also challenge 

• Attracting different implementing partners  

• Staff turnover at NBPE coordination office 

• Pulling the different players to biogas promotion 

10. What would be your recommendations about the second phase of the NBPE? 

Private sector is key,  slurry utilisation and involving different implementing partners are key. It is 
crucial to have strong coordination offices at national and regional level.as well. 

But, as you mentioned, private sector involvement is key but i t  is also a challenge? 

Yes, there has to be a way to incentivise the private sector. 

11. During the second phase of the NBPE, i f  you would have to choose, would you go 
for f ixed-dome or a different model for biogas plants?  

Still I go for fixed-type model (Sindu but it is also important to look other alternatives, which are 
important in efficiency and availability of local material in rural settings (e.g. ISSB, bag digesters, 
etc.) 
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Appendix 19.  
Interview with Dr. Zenebe Gebreegziabher at Addis Ababa, 01/05/2014 

Date 01/05/2014 
Interviewee Dr. Zenebe Gebreegziabher 
Interviewer Esteban Bermúdez Forn 
Location Addis Ababa, Ethiopia 

Dr. Zenebe Gebreegziabher is a Senior Research Fellow at the Ethiopian Development Research 
Initiative (EDRI) and the Environmental Economics Policy Forum for Ethiopia (EEPFE). He is also an 
Assistant Professor at Mekelle University in Tigrai, northern  Ethiopia. He is a PhD graduate from 
Wageningen University, in The Netherlands, where he conducted his doctoral thesis in “Household 
Fuel Consumption and Resource in Rural-Urban Ethiopia” in 2007.  

1. Can you please tel l  me a l i t t le bit about yourself?  

I have a PhD in Economics from Wageningen University and my thesis dissertation was in 
rural/urban energy, biogas was part of my dissertation. Before I my PhD I used to work in the Bureau 
of Agriculture in Mekelle. After the PhD, I moved to Mekelle University where I got an Assistant 
Professor position and I am also Char in the Department. Then I got a Post-Doc position in the 
Ethiopian Development Research Initiative in early 2009. Now, I am a Senior Research Fellow in 
EDRI and I am Deputy Centre Director for the Environmental Economics Policy Forum for Ethiopia 
(EEPFE). So I work between two cities: as a professor in Mekelle and researcher in Addis Ababa. 

2. Now that you are back in Ethiopia, have you been working in topics related to 
energy? 

Yes, I have worked in topics related to energy, also biogas… I am a lead author in one paper and 
contributing author in another paper, they have recently been published and they are related to 
biomass and bioenergy; I will share them with you. 

3. Is EDRI or Mekelle University doing research related to domestic biogas? 

Yes, EDRI is doing research on energy, forestry, environment, sustainable development, etc. So we 
work on biogas, improved cook stoves, energy demand and supply, etc. 

Mekelle University works on local innovation, for example, in the previous days biogas was only used 
for lighting on cooking. But based on the context of Ethiopia, 60% of the energy demand goes to 
mitad for  injera baking, it is the highest energy consumer. So if you promote biogas technology and 
the households are not able to bake injera it will not make sense. 

So Mekelle University has been working on improving biogas stoves so they can work for injera 
baking. Bahir Dar University is also working on that, and now there is maybe an innovation that works 
for this purpose. 

4. Is EDRI a governmental inst i tut ion? 

Yes, it is a semi-autonomous institution and it is under the Prime Minister. EDRI works mostly into 
policy research. 

5. Is Mekelle University or EDRI working together with the NBPE? 



 185 

The NBPE focuses on building biogas plants in different parts of the country. Mekelle University or 
EDRI, we are not focused in that. We are focused on doing research to compliment their efforts, like 
expansion and adoption of this technology. 

6. Are you also involved in training of biogas technicians or users? 

Not at the moment. But, for example, from my position as an Assistant Professor at Mekelle 
University I teach master students in Economics. My specialisation is in Environment and Resource 
Economics and biogas can be one of the topics that can be studied. 

7. Based on the fact that you conducted your research on rural/urban energy, would 
you consider biogas as i t  is being implemented is a solut ion for energy poverty in 
Ethiopia? 

I think, technologically speaking, biogas is appropriate for the Ethiopian context. In Ethiopia, most of 
the land has been cultivated for many years and it has been degraded. Also, people use the cow 
dung for cooking, hence loosing the nutrients that would go back to the soil. Given this situation, and 
the many drawback that are involved with fire wood as a main energy source for cooking, biogas is a 
good alternative. 

The problem is, it is not a complete solution just like that, but you cannot bring it to the poorest 
people. I think, in order to bring energy access in the countryside, there is no single solution. You 
have to offer many solutions that can feed the different needs and circumstances depending on the 
wealth status of the holdings. For that you can provide – complimentary to domestic biogas – energy 
efficient technologies, solar technologies, hydro, etc. This is gradually starting to happen nowadays. 
Biogas can be used to address parts of the problems. 

Something important is that the economic benefits of biogas are not being accounted. For example, 
in term of indoor air pollution, but this is not marketed and you have to use special technics to do it; 
also the use of fertiliser.  

Domestic biogas has been promoted in Ethiopia since Imperial times. Initially, investment cost was 
seen as a bottleneck and yet still, it is a barrier. 

What is your point of view about the subsidy that is being given BY THE NBPE? 

Some unaccounted benefits that the biogas gives not just at the household level but also country 
wise, like avoided methane emissions. If you account that and if the benefits of biogas overweight 
the cost, you can provide the subsidy. There are environmental and social costs that are not being 
accounted by the market. So it is an important thing to do it. 

But in the long run, would you support a gradual strategy to reduce this subsidy? 

Yes, definitely. Now it is more important than before because in the previous days most of the parts 
were imported, including the lamps and the stoves. Now, there is local innovation so there are 
people who can build the appliances in order to make it cheaper than before. With this knowledge 
being expanded that would mean a gradual levelling down of the cost. The use of local materials will 
also bring down the cost. 

8. In your point of view, what is the role of private sector in the dissemination of 
domestic biogas in Ethiopia? 
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I think one of the obvious parts is the maintenance of the biogas systems but also in terms of 
producing the different parts of the biogas systems. There are Micro and Small Enterprises (MSE) 
who are involved in the production of the stoves and different parts of the biogas systems. There are 
even some private enterprises who invented a biogas driven vehicle… You have to steer the biogas 
sector in a way that it can sustain its development. 

9. In your opinion, is the private sector playing a suff icient role or should i t  increase? 

It should increase. 

10. In your opinion, what are the barriers and drivers for the dissemination of 
domestic biogas in Ethiopia? 

Barriers 

• Awareness is an issue 
• The initial investment of the biogas plants and the affordability for rural farmers 
• Poor private sector development 

• Availability of water, there should be possibilities to recycle water… in Northern and maybe 
central areas of Ethiopia this is an issue. 

• Household energy consumption is distributed mostly in lighting, cooking and injera baking. 
But injera baking consumes the highest share of the energy consumption (between 50 and 
60%) 

Drivers 

• Land degradation 
• Combined advantages biogas has; energy, agricultural and environmental benefits 

11. Now that the second phase of the NBPE is start ing what would be your 
recommendations? 

There could be awareness programs, maybe you could tell students in the townships to promote 
biogas technology in the countryside in order for the message to reach the people. There is still 
people who can afford biogas, there more than 8,000 farmers in Ethiopia who can afford biogas. 

Environomic and social services from biogas should be accounted at a research level. 

The second phase of the NBPE should include biogas-fed injera mitads as an integral component of 
the biogas system (technology) being promoted. During the first phase of the NBPE, injera baking 
was not explicitly addressed. Farmers already know what is their main energy consumption and they 
use cow dung to bake injera, so they do not get that many benefits from biogas in that sense. The 
approach was not comprehensive enough to meet all the energy needs. So, it should meet all the 
needs of the household. 
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Appendix 20.  
Interview with Mr. Hailu Araya at Addis Ababa, 01/05/2014 

Date 01/05/2014 
Interviewee Mr. Hailu Araya 
Interviewer Esteban Bermúdez Forn 
Location Addis Ababa, Ethiopia 

 

Mr. Hailu Araya is the Ecological Organic Agriculture Advisor for the Institute for Sustainable 
Development (ISD), an Ethiopian based NGO. 

1. Can you explain how does ISD work and what is i ts role specif ical ly to domestic 
biogas? 

Actually we are a member of the NBPE as extension and knowledge management for the bio-slurry, 
not the biogas. We train farmers and extension workers on how to use bio-slurry into soil amendment 
or crop production. 

There is no knowledge sharing between the biogas technicians and the extension workers. Our 
mandate is to create a linkage between energy and agriculture. Even though there is supposed to 
be a connection, it is loose and the energy technicians do not have the capacity to train others in 
bio-slurry use. Therefore we fill the gap to create capacity on how to use bio-slurry and bio-slurry 
compost. 

We are also part of the National Biogas Steering Sector Committee (NBSSC) and if there is a part 
where agriculture is component we help, also in research and training. 

Specif ical ly to research, what is ISD doing? 

In research, there are demonstration projects. It is a professional type of research, not like academic 
institutions. Most of them (Universities in collaboration with SNV and ABPP) focus on the energy 
innovations like stoves. We do demonstration and experimentation with farmers. 

And how many demonstrat ion projects does ISD have? 

It varies from year to year, because we use farmers’ plots so it depends on farmers’ interest. It is 
been done in the 4 regions where the NBPE is being developed. 

2. What are your expectations or targets for bio-slurry extension based on the 
implementation of the NBPE? 

They give us money for training of the farmers and then we train farmers and experts in the four 
regions where the NBPE is being developed based on the budget they give us. We produce 
manuals in different languages and train about the application of bio-slurry. 

SNV also gives us money for information trainings and we organise workshops to share information 
for a limited number of invitees from the four regions. 

We have full capacity to train others and ISD staff trains users through model farms. 

3. In your opinion, what is the role of the private sector in the dissemination of 
domestic biogas? 



 188 

Actually, we do not have that type of connection. As long as we are in the bio-slurry component we 
might not give attention to the private sector. We focus on users and extension officers. 

Even though you do not have a connection with the private sector, what is your 
opinion about private sector involvement? 

There is an interconnection between the seedling preparation, ornamental plants and farmers who 
can produce compost but it is a weak part of the NBPE to connect bio-slurry with the private sector. 
If they improve their approach it would help. It is not just the energy part, many farmers are 
benefiting from the bio-slurry and compost. That part is not highly connected, the connection with 
the private sector is very limited. The NBPE is focused on the biogas digester construction! 

We enter into the project after the biogas plant is been built. 

4. Do you keep track of certain indicators about the performance of bio-slurry use 
with model farmers you mentioned? 

We keep records about the amount the amount of production in comparison with the yield, also the 
reduction of chemical fertiliser. But it does not always means that this data is always being recorded. 

5. In your opinion, what are the barriers and drivers for domestic biogas 
dissemination in Ethiopia? 

There is a high demand coming from farmers to use biogas and bio-slurry but the allocated budget 
we receive is very limited. It is a very limited budget in relationship to the demand from farmers. 

What about user training? 

That is also a challenge, because the right organisation for bio-slurry training is the Ministry of 
Agriculture. The fact that the NBPE is solely run by the Ministry of Water, Irrigation and Energy 
(MoWE) is wrong. Unless they work together, with a special attention at the Ministerial level, the 
NBPE will be very weak in its implementation. 

Why are the Ministry of Agriculture and MoWE not working together? 

Because they are different entities, they did not signed together for the project implementation. The 
Ministry of Agriculture was invited by the MoWE at district level or at regional level. But they (Ministry 
of Agriculture) has never been asked or consulted to participate in the NBPE at a Ministerial level.  

They (MoWE) say they INVITED partners for the implementation but they did not INVOLVED in the 
development of the process. The Ministry of Agriculture has its own scheduled activities for the year. 
It should be a mandate and not an invitation… There is a weak linkage between the Ministry of 
Agriculture and the MoWE. 

The other gap is that the biogas technicians are mostly focused on the construction of the biogas 
digester without knowledge of slurry utilisation. Then they do not give sufficient information to the 
biogas users. 

Would you say there are other barriers or drivers? 

I am telling you there are 3 main barriers: 1.) the insufficient budget for capacity building, 2.) the 
technical capacity of masons to train about bio-slurry use and 3.) the weak link between MoWE and 
the Ministry of Agriculture. 
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Perhaps we could recommend to train them (masons) on bio-slurry utilisation or connect them with 
the extension officers.  

6. Now that the second phase of the NBPE is being implemented, what would be your 
recommendations? 

The only suggestion I have is connecting the Ministry of Agriculture with the Ministry of Water, 
Irrigation and Energy with equal rights and responsibilities. 

7. Do you think ISD could play a bigger role to improve the dissemination of 
domestic biogas in Ethiopia? 

Yes, through the same activities. But the most effective and most trusted way of dissemination has to 
be done by the Ministry of Agriculture. For instance, at this time, the NBPE has only accomplished 
50–60% of its initial targets during the first phase. If it would have been implemented by the Ministry 
of Agriculture this would have improved into 80–90%. Because they are hiring different professionals 
at different levels, there are sufficient experts even at a local level. Also data on the number of 
farmers, the number of livestock they have, etc... is within the Ministry of Agriculture. 

 

 

  



 190 

Appendix 21.  
Interview with Benjamin G. Sishuh at Addis Ababa, 03/05/2014 

Date 03/05/2014 

Interviewee Benjamin G. Sishuh 

Interviewer Esteban Bermúdez Forn 

Location Addis Ababa, Ethiopia 
 

Benjamin G. Sishuh is the founder of 4R Energy a private enterprise based in Ethiopia since 2010 
with the aim to produce compressed bio-methane gas (CBMG), organic fertiliser and liquid 
transportation fuels. 4R Energy is currently involved in the development of a biogas production 
project through anaerobic treatment of effluents at Kality Municipality Sewage Treatment Plant and 
Akaki-Chafe Biogas Upgrading Project, in Ethiopia. 

1. Why is private sector involvement so poor in Ethiopia? 

Well I am here doing business and there are more people that will come and invest in the near 
future. But it needs guts and risk takers. Investors look at Africa as a dangerous place to invest their 
money, there are still racial barriers. 

The rules and regulations are strict over here, but one thing they do not look at is that the population 
is expanding and the private sector is evolving. There is strong leadership from the Government; but 
yes, there are corruption and bureaucracy issues. I think in due time these things will be corrected. 

2. And what about the Ethiopians that l ive within the country borders, are they doing 
business in biogas? 

We, 4R Energy, are the first private enterprise doing business with the Government. We were the first 
ones to sign a PPP Agreement (Public Private Partnership Agreement) with the Government. Now, 
others are following the same trend but someone had to start it. Within biogas, there are some 
organisations; but you see, biogas used to be run by the Government and NGOs so people found it 
discouraging to do business with biogas. 

The reason we focus on a large-scale is because the Government is focused on small-scale biogas 
with SNV and other organisations, but we want to do bigger than that. At least we want to satisfy 
100,000 at one time. 

3. Is there a network of energy-related private companies in Ethiopia? 

You can check ICE-Addis. 

4. And what about the labour force in Ethiopia? 

The biggest challenge for us is to create the working force on this particular large-scale biogas 
plant. These people, where are we going to get them? Not from this country, you have to train them. 

5. In your opinion what are the barrier and drivers for biogas dissemination in 
Ethiopia? 

Inflation, everything is becoming expensive, especially energy. We import most of our fuel and it is 
being subsidised… Ethiopian population need to come up from traditional fuel sources and join 
modern energy, because we are depleting our forest. 
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Appendix 22.  
Interview with MSc. Katrin Pütz at Addis Ababa, 02/05/2014 

Date 02/05/2014 
Interviewee MSc. Katrin Pütz 
Interviewer Esteban Bermúdez Forn 
Location Addis Ababa, Ethiopia 

 

Katrin Pütz is an Agricultural Engineer and founder of (B) Energy, a social enterprise based in 
Germany with the first franchisee in Ethiopia focused on alternative domestic biogas dissemination. 
(B) Energy technology was field-tested together with the Horn of Africa Regional Environment Centre 
and Network (HOA-REC&N). 

1. Can you please tel l  me a l i t t le bit about yourself?  

I am an Agricultural Engineer and I studied at the University of Hohenheim. Before I started my 
master I worked in Rwanda in an agroforestry project during and after my bachelor. In Rwanda, I got 
to know the negative effects of development aid and I developed quite some anger against 
developed countries and development funding and the kind of mentality it creates. During my master 
I got to know biogas as technology and I thought this might be a very good technology for 
developing countries.  

I started to research what is being done in this field in developing countries, especially in Africa, and 
I found the national biogas programmes promoted by SNV. When I read the national biogas 
programmes I thought: “yes, this is the typical development aid approach and is not going to work 
ever”. During my master studies I did not think about it the whole time, maybe passively I did and I 
came with the idea that if you are not able to sell biogas, then it is never going to be successful. So 
there has to be a low-tech transport container for biogas that people can use to make biogas 
digesters profitable and it will not depend of development aid funding. 

What is more inefficient than installing a digester for every single household? This is not how you can 
run a country on biogas; it is totally impossible. Besides, who is going to pay for it? This was my 
driver. So as my master thesis I suggested this to one of my Professors, to develop a business 
model and the technology to transport and sell the biogas. So I worked on this for my master thesis 
(in 2010) and I got the solution of the biogas backpack. 

I came to Ethiopia to check for locally available materials for the biogas container, because it does 
not make sense if you have to manufacture it in the developed world. The aim was to find the 
material in Ethiopia and develop it from wherever you would need it. So I came to Ethiopia for 10 
days, only to go to Merkato (main market in Addis Ababa) and check out the situation of the material. 
I came to Ethiopia in May 2010, going through the material which was very useful. By coincidence I 
met Dr. Araya Asfaw, he heard about me even though nobody knew I was in the country, I was just a 
student conducting a research like you. 

Dr. Araya heard about my idea and said to me: “if you succeed in developing this container, I want 
you here and I will pay for it”. I did not believe but he made it true, without any conditions. When I 
finished he asked me if I came up with a solution I said “yes”. So he said: “when can you come? We 
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will be pay for your flight”. The same e-mail that I sent to him was sent to SNV, but they decided that 
they did not have money to bring me to Ethiopia. From then on, I worked with HOA-REC&N while 
being employed at the University of Hohenheim for two and half years, where I developed two 
different types of digesters, further developed the Biogas mitad and a biogas lamp that runs with the 
backpack and we tested them here.  

…I would have not continued working on this if the interest and that money would not have come 
from a developing country it was made for. It was one of my principles from the beginning “I will not 
arrange for foreign funding. If the interest in the target countries is not great enough that means if 
they are not willing and able to finance implementation by themselves, then there is no need for me 
to work on this topic any longer”. 

2. What is the material being used for the biogas backpacks? 

It is polypropylene and polyethylene and it is locally produced in Ethiopia. 

3. And you are trying to deploy the technology as a social enterprise? 

Yes, without knowing about Yunus I had this approach, and I became very happy when I knew 
Yunus proved this can work. Our business approach would be “Type 1 Social business”, where we 
sell and produce the technology at lowest possible price to solve a social problem in a society 
without aiming to become rich.  

You produce something for a certain market where you do no expect the biggest profits but you 
produce it anyway because you want to solve a certain problem. “Type 2 Social business” is where 
the poor people make the business, for example we help the farmer to make money by selling gas. 
Whoever buys the technology from us, starts his own business and gets money by selling biogas. 
Type 2 social businesses consist of creating opportunities for the poor. 

4. Do you also provide access for f inancing to purchase the technology? 

Yes, we want to provide access to financing but not funding. 

5. So you have been running a pi lot project for the business model for 3 months now? 

For the sale of biogas, around 2 months… it will run until the end of June, so for 4 months. 

And what is the aim of this pi lot project? 

This is not to test the technology; it is to test the market for the sale of biogas in this way. 

From there how do you want to proceed? 

If it is successful, (B) Energy will sort of buy it. If it is not successful I don’t know. It all depends on 
the person who runs the sale of biogas. It depends on the ability, the honesty, the creativity of the 
biogas manager we hire. If this person is a liar or cheats, it will fail. 

For (B) Energy, this pilot project is worth a lot because we also learn a lot for our future business how 
we find the right people. Because we know, we are aware it works this way. It is not the technology 
what worries us, it depends on the person and how she or he is able to sell it. 

6. Is i t  true that you are also working on an improved biogas-fed in jera mitad? 
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Yes, in Ethiopia if you want to be successful with biogas you have to provide a technology to be able 
to bake injera. Right now (our experiment) is at a stage where we are trying to find the way to 
produce it here in Ethiopia on a larger scale. 

 
From what I read the issue is the low pressure of the biogas burners, is i t  true? 

No, the people who have been working on improved biogas mitads are blinded by their traditional 
way of injera baking, where you have a big fire under a big mitad. So, they are burning a massive 
amount of fuel to heat up an insulator made of clay. So are you working to improve the 
conductivity of the material? 

First thing I did was to get rid of the clay and use something that is a heat conductor and not an 
insulator. So I replaced it by metal, but you still have the problem that you have a big burner and a 
large surface. The idea had to be born on how to distribute the heat. 

Are you also working with Leon Simons from SunnySImons (who also working on 
improved mitads)? 

Yes, he has a different material and in combination with the funnel system I have developed to 
distribute the flue gas his mitad can potentially be used. 

7. What is your opinion about other private enterprises related to biogas here in 
Ethiopia? 

There are no private biogas enterprises; there are some masons who make biogas digesters who 
build biogas digesters but that’s about it. I know that somebody used to try to sell fibreglass 
digesters; I just heard it recently. 

From I have heard there are some private enterprises in Ethiopia sel l ing biogas 
appliances, is i t  true? 

Yes, that is SELAM.  They produce the biogas stoves at 1,100 Birr made for the NBPE, so for them it 
does not seem to matter what it costs. This price is not acceptable. 

8. In your opinion what would be the obstacles for private sector development in 
Ethiopia? 

With biogas, no matter which technology you choose, you have to invest in a digester. You have to 
invest a certain amount of money, much more for a fixed-dome digester than for a plastic digester. 
But since the plastic digester is not in the market yet you have to invest a lot of money into a fixed 
dome digester. So, people are just not able to pay this money and they are not interested to pay this 
money because you are not able to bake injera, you cannot take it when you move, it does not easily 
pay off. Without injera baking you can substitute ~40% of your energy use with biogas but for the 
other ~60% you still have to use firewood. So, you have a huge investment compared to this little 
benefit and all you do is save a little bit of money. But, that is not tangible; people do not look at 
savings here. Biogas plants are a long-term investment with a long payback period which is based 
on an intangible income, because it is just a saving. It is very simple: a biogas business needs 
customers, if there is no demand in the existing technology, why would you start your own business? 
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If you do not allow for people to make money and to actually become energy suppliers and sell the 
biogas, there will not be a private sector and they will fully depend on development aid.  Here 
people are rather pushed to install digesters. 

Is i t  through subsidies?  

Yes, through subsidies. Through any incentives or whatever other method in order for people to 
install digesters.  

I went to Mekelle (in Tigrai Region) and by coincidence I run into someone who was building a 
biogas plant. I ask him how much it costs and he said he had to pay 2,500 Birr, the rest was covered 
by the Government. And that is unbelievable, that is less than 100EU and this biogas plants cost 
more than 1,000EU. So if that is the case, which private business could possibly compete with that. 

My fear is that every little hope for development in the biogas sector is destroyedby  subsidy and 
incentives or free products. And people like me, who still think they could be cheaper than them with 
their subsidy, might be a little strongly disadvantaged. For us, it might actually not work out at all 
because of the subsidy. Then we have to shift to one of the many other countries which are 
interested. 

Do you consider micro f inancing an obstacle for private enterprises? From what I  
have research the lack of awareness from Micro-Financing Enterprises about biogas 
can be an issue, is i t  true? 

Yes, that is right. You have to be listed in their database of things that they are allowed to finance 
and they are not aware of biogas. We have not really sorted out how we are going to do the micro 
financing because ideally we would do it ourselves. If we can give people the opportunity to access 
the technology directly through our office, without having to pay all the investment upfront but paying 
back to us over the time… that would be the ideal situation, but it depends on demand and how long 
we can do this. We need to have funds that are larger than the demand we get. 

9. With regard to training who trains the biogas managers under you business 
model? 

(B) Energy trains the biogas manager and that person is in charge of training the users. There is not 
so much training to be done because it is so simple, but yes we would be in charge of their training. 

And what about basic maintenance? 

Yes, our guy, the Biogas Manager would definitely have to know about it. This person is an employee 
of (B) Energy who runs the branch office and at the branch office we have a demonstration site 
where he will sell gas and demonstrate how it operates. He has to be able to really know what to do 
when there is a problem… Everything is done by one person in one place, all over the country… he 
will demonstrate, sell biogas, sell biogas backpacks, give maintenance and micro-credit, etc. 

10. In your opinion what are the barriers and drivers for biogas dissemination in 
Ethiopia? 

Barriers 

• The top 1 obstacle is the mitad, if you do not have a biogas-fed injera mitad it will be difficult.  
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• Availability and access, in the countryside people do not really know who to contact in order 
to access biogas. 

• Cheaper sources of fuel, so wherever there is forest people will not buy biodigesters… 
Wherever fuel is for free people will not buy biogas 

Drivers are the opposite of the aforementioned barriers. 

Accessibility and branding could be a good thing for biogas. It could be trendy to have biogas. We 
try to make our products look good. In developed countries, people like a good-looking product, why 
do people always think that things here have to be ugly and cheap. People like quality, a good 
product and well branded… if you do it, it can be hype, it can be trendy. 

We have some very new ideas about how to make our products unique and good looking and 
reduce the price at the same time… 

11. Given the fact that the NBPE wil l  be there for the next 4 years and they want to 
build 20,000 more biogas plants. What would be your recommendations? 

They should come up with a model to make biogas commercially viable. You have to give the biogas 
users the opportunity that if they produce more biogas than they need for themselves, they will be 
able to sell it. 

Secondly, the NBPE deliberately sizes biogas digesters to only provide as much gas as the 
household can consume. That means that whether you have 2 or 20 cows it does not matter, they will 
size you digester to 6 cubic metres and it only will produce 2.5 cubic metres of biogas per day for 
your own family. So you miss so much potential from the rest of the cows that could produce more 
benefits. 

Thirdly, put some real effort into developing a mitad. I have a solution and am happy to help them. 

 

 


