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EXECUTIVE SUMMARY  

The subject of this thesis is to develop and test a method to assess the impact of small scale renewable energy projects with 

regard to poverty reduction and environmental sustainability in least developed countries. Today about 1.6 billion people in 

low income countries do not have access to adequate modern energy sources, of whom 80% live in rural areas mainly in 

Africa and South Asia. Traditional fuels are a main source of energy in such areas, having negative implications for the 

environment and health of the users. In 2000 the Millennium Development Goals (MDGs) have been established in order to 

fight global poverty in its many dimensions. Although none of the goals is directly related to increased access to 

(renewable) energy, it is widely recognized that access to energy is an important prerequisite for the achievement of all the 

MDGs. In this research the eradication of extreme poverty and hunger (MDG1) and ensuring environmental sustainability 

(MDG7) are the central themes. The research question can be defined as: 

‘How does improved access to energy through small scale biofuel projects contribute to socio-economic and 

sustainable development of beneficiaries in least developed countries, and how can this be assessed?’ 

Although the eventual goal of the research is to gain insight in the impact of renewable energy projects on MDG 1 and 7, 

this report is restricted to the provision of a methodology for an impact assessment and consequently the methodology is 

applied to two selected projects of the Daey Ouwens Fund (DOF) portfolio shortly after their set up. The projects are 

situated in Madagascar and Tanzania, using biofuel technology. A short introduction to the projects is provided in box 1. 

Two baseline studies are the result, and they serve as a first leg of the actual impact assessment. The results of the baseline 

studies are presented in two independently readable case studies. The selected projects are based on biofuel and biogas 

production retrieved from the jatropha tree. Jatropha is an inedible crop yielding seeds with relative high oil content. The 

oil can be used for a range of different applications, and is particularly suitable for replacement of liquid fossil fuels. 

 

 

 

 

 

 

 

 

Box 1: Introduction to the case studies 

METHODOLOGY 

The methodology is based on a framework aimed at the analysis of socio-technical transitions, Strategic Niche Management 

(SNM), complemented with a set of indicators to get a comprehensive and detailed view on the current situation with 

regard to access to energy, poverty and environmental sustainability. However, the success of a new technology does not 

only depend on processes at the niche level, but is also influenced by external processes that occur outside of the niche. 

Therefore the framework is incorporated into the broader Multi Level Perspective (MLP) that provides for a broader view of 

the opportunities of the technology. MLP focuses on three levels, the micro level of the niche, the meso level of the socio-

technical regime and the macro level of the landscape. The niche refers to the protective environment in which innovative 

technologies are further developed. By analyzing the regime and landscape factors that are of influence; the context in 

which the transition takes place is taken into account. 

SNM focuses on the niche level, and distinguishes three internal niche processes; learning, the establishment of a social 

network and the articulation of expectations. A distinction can be made between the local level and the global level of the 

niche. The local niche refers to concrete experiments carried out in specific local circumstances, generating site-specific 

JSL biofuels Madagascar 

The project ´Clean Fuels for Local Use´ is set up in Madagascar by the private German-Malagasy company JSL Biofuels Madagascar 

sarl. The projects works closely with two communes that placed land at JSL’s disposal for two large scale plantation, and one 

commune where local farmers will be involved in jatropha cultivation through an outgrower scheme. In addition the plantations 

serve as a fire belt for national park d’ Ankarafantsika. The main market for the jatropha oil will be the local transport sector and 

the communes with whom JSL closely participates. Surplus of the oil will be sold on the local market and can be used for cooking 

or lighting.  

The Energy and Water Company (EWC) 

The Energy and Water Company is part of the broader OMASI initiative that encompasses several companies. EWC is set up to 

provide electricity and water to these daughter companies. In addition a local grid is set up in Terrat, one of the intervention 

villages, that supplies electricity to the local community. Jatropha is grown on two ranches within the OMASI initiative and by 

individual outgrowers in several areas. The project mainly targets the Masai, an indigenous tribe that retain a traditional lifestyle. 

Jatropha will be mainly used to power the grid in Terrat and to fuel the companies’ cars. Surplus of the oil will be sold on the local 

market.  
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hands-on knowledge and experiences. In the global niche, the knowledge obtained from local experiments is made context 

free and is aggregated into generic global knowledge, it refers to the emergence of the technology as a whole. In this 

research, the focus lies on the local niche level, whereas the three niche processes are analyzed as a driving force behind 

the actual project results. By qualitatively describing these processes insight is gained in why and how project results have 

come about. Given the early stage of the projects, the focus in this research lies on expectations of different actors 

involved. In addition, learning processes that have occurred so far will be identified and the network that is established will 

be analyzed although it is expected that these processes are yet limited as the projects just started up 

A set of complementary indicators is set up to give a comprehensive view on the current situation with regard to access to 

energy, poverty and environmental sustainability. The measurement of poverty is not as straightforward as it may seem. 

Income is not a very reliable measure as it is often not stable, seasonally and received intermittently over time. 

Consumption is more smoothed over time; the use of reference periods ignores temporary drops in consumption. Data on 

poverty will be collected in several dimensions through a broad variety of questions in the survey, aimed to gain insight in 

the inability to meet basic needs. In addition, a proxy measure for welfare is offered by a wealth index that is based on the 

assets of a household. The wealth index is constructed based on consumer durables, access to basic services and building 

materials of the house. Variables used of the wealth index are more reliable and easier to collect; through the wealth index 

a more permanent status of a household’s welfare is provided. Low scores on the wealth index indicate higher poverty level 

and vice versa. Additional indicators are set up taken into account linkages between access to energy and poverty. Access 

to energy can reduce the time spend on wood collection, whereas time is released for economic activities or schooling. 

Better access to lighting allows for a broader range of activities after sunset, including income generation. Improved access 

in the agricultural sector can enable agricultural development. Also entrepreneurship can be triggered and share of income 

devoted to energy reduced. Considering environmental sustainability, there are linkages with energy with regard to CO2 

emissions, the expansion of agricultural land, deforestation, toxic waste and access to clean water. Access to energy 

indicators are based on the availability of different energy sources, actual energy usage, fuel and capital cost, problems 

during use and availability.  

DATA COLLECTION 

Two case studies are executed in Madagascar and Tanzania, whereas both qualitative and quantitative methods of data 

collection are used; open end interviews with local key persons and beneficiaries, observations, focus groups and a 

household survey. The quantitative survey data allows for a statistical comparison of the obtained data before and after the 

project intervention. The qualitative data provides for additional information, and gives the story behind the quantitative 

data. In this research initially an explanatory approach is adopted with the aim to create a control group, allowing for a 

‘with and without’ comparison that makes a systematic explanation and quantification of the changes that are analyzed 

possible. In an impact assessment the focus normally lies on the beneficiaries of project. However, in the start up phase of 

the projects this was not always possible since some intervention groups have not yet been defined (e.g. the endusers). 

Therefore, the choice was made to focus on intervention areas instead.  

The field work yielded 473 surveys, 17 interviews and one focus group in Madagascar and 510 surveys and 31 interviews in 

Tanzania. The survey was well received by the local population resulting in a very high response rate, though in Tanzania 

the survey needed some more explanation compared to Madagascar before respondents were willing to answer the 

questions.   

CONCLUSIONS 

Overall SNM proved to be a helpful framework, and by using the set of additional indicators insight is gained in the current 

local situation which is presented in this report. It proved very valuable to take into account landscape and regime 

characteristics as contextual factors of the projects. By analyzing the regime, insight is gained in barriers and opportunities 

for a new technology. It seems impossible to understand the opportunities for a new technology without taking into 

account regime characteristics. For the development of biofuels, that are particularly suitable to replace liquid fossil fuel, 

the current oil prices for example are a main factor for the success of the technology. Also the analysis of landscape factors 

contributes to the understanding changes in the regime and the possibilities and support for the niche technology. For 

example, funding of the two projects is a direct result of Dutch policies directed at increasing access to energy in least 

developed countries. Without such policies and funding opportunities it is doubtful if the projects would have been able to 

start. Therefore, niche analysis is considered most fruitful when it is placed in the context of both the regime and the niche.  
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Regarding the local projects at the niche level, the two projects are quite similar in design. Both make use of a hybrid model 

that involves a large scale plantation and an outgrower’s scheme. From the social network analysis it becomes clear that 

both projects are surrounded by both local and global partners and stakeholders. Global actors are important for the 

diffusion of the lessons learned to the global niche level, and knowledge input from the global level to the local project 

level. The local actors are needed to be able to execute the project.  

Considering expectations, the expectations of both projects are very positive despite the fact that the technology is in an 

early stage and surrounded by uncertainties. The project proposals were written to apply for grants, and high hopes could 

be explained by this call for funding. With regard to the beneficiaries, it was rather difficult to get a clear view of the 

expectations that lived amongst them. Here, expectations are often vague and remain very abstract in nature, also the term 

‘expectations’ itself was often not very well understood. Despite this expectations are positive, especially with regard to the 

project’s contribution to poverty reduction. Many experience daily problems that are of importance today in order to 

survive. Therefore, people in low-income countries often live by the day, and are less occupied by things that might or 

might not happen in the (near) future. Despite the low expectations of the local population, the promise of the projects are 

high, especially given the difficult circumstance in which they have to operate (e.g. lacking infrastructure and knowledge for 

example).  

Jatropha biofuel technology is in an early stage and a lot remains to be learned. At this stage, lessons are mainly learned 

with respect to agronomic aspects of jatropha cultivation. When comparing the two projects, it seems that there are some 

differences in assumptions that can be explained by the early stage of the technology. More learning is needed on several 

topics and will certainly take place as various experiments are scheduled to gain insight in the actual production of biogas 

and biofuel and user preferences. Within SNM theory the emphasis of landscape influences are normally directed to the 

level of the regime, and in turn the regime influences the niche. In this research it becomes clear that direct landscape 

influences can be found at the level of the local niche as well. For example the severe drought in Tanzania that is argued to 

be the result of the ongoing climate change, a landscape factor, directly influences the project results on the niche level.  

Given the fact that this research concerns a baseline study, no conclusion can yet be drawn with regard to project impacts. 

Instead, the case studies reveal the current situation with regard to current energy characteristics, poverty and 

environmental sustainability. In line with abundance of literature is found that dependency on traditional fuels wood and 

charcoal is very high with regard to cooking. In both countries, regulations are in place that forbids tree cutting, rather 

wood fuel is derived from pruning trees that can result in forest degradation rather than deforestation. Another important 

application of energy in rural areas is lighting, whereas petrol and/or kerosene are most frequently used. Access to 

electricity is rather low; access to a grid connection depends on the geographical location. However, as an alternative for 

grid electricity mainly wealthier households can own a generator, car battery or solar panel. Productive use of energy is 

low; shops make use of energy for services. With regard to agriculture, energy use is very low in Madagascar where land is 

mainly cultivated by hand. In Tanzania, more people make use of borrowed tractors and milling machine.  

Poverty in least developed countries is often highest in rural areas. The two projects target the local population in the 

intervention areas whereby the projects aim to reach the poor(est). The two projects can contribute to poverty reduction as 

they create employment on the plantations; another possibility for local people is to participate in the outgrower scheme 

where jatropha is planted on parts of their own land. From the obtained data it can be concluded that a large share of the 

local populations in the intervention areas live in extreme poverty. (Subsistence) agriculture is the main source of income 

for the majority of the households. Variety in food pattern is very low, and reported periods of hunger high. This indicates a 

low calorific intake, and it can be concluded basic needs are not met. Considering the wealth index, most fall into the 

poorest quintiles.  

The environmental impacts of the projects will for a great deal depend on the amount of fossil fuels they can replace. 

However although biofuels are carbon neutral in essence, negative implication on the greenhouse gas balance (GHG) result 

form the input of fertilizers, irrigation, machinery used for cultivation and additional transport from the production sites to 

the pressing. Though the environmental impact assessment of jatropha is in an early stage, it is recommendable to use 

additional tools such as a life-cycle assessment to quantify impact. .  

The big challenge for follow up research will be to adequately ascribe observed differences, if any, to the project 

intervention. In doing so, qualitative data on changes of the general economic situation will be even more important. 

However from the derived results, it becomes clear that there is enough room for both projects for an improvement of the 

local situation regarding poverty and environment. 
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1. INTRODUCTION  

This research presents two baseline studies of renewable energy projects that are funded by the Daey Ouwens Fund. The 

main aim of the Fund is to provide access to energy to people in the least developed countries, and thereby to contribute to 

the Millennium Development Goals. Here, an introduction is given on the problem situation, the Daey Ouwens Fund, the 

Millennium Development Goals, the objective of the research and the research question, the selected projects, the 

methodology and the outline of the report.  

1.1  PROBLEM SITUATION 

Today about 1.6 billion people in developing countries do not have access to adequate modern energy sources, of whom 

80% live in rural areas mainly in Africa and South Asia. The large majority of rural households are not connected to the grid, 

and other energy sources like oil and gas are often too expensive. As a result, traditional biomass, like wood and dung, is 

the main source of energy in rural areas. The use of these traditional biomass fuels can have serious implications on the 

environment and health of the users.  

 Adequate energy services are needed for basic human needs but also for public services such as healthcare, education and 

communication. Furthermore the lack of adequate energy services is a barrier to (economic) development of poor regions 

and countries (Mulugetta et al 2005). Better access to energy is argued to contribute to better living standards and to 

increased economic activity, which in turn leads to economic growth (Pachauri 2003, Barnett 2000 and Mulugetta et al 

2005). 

1.2  THE DAEY OUWENS FUND 

Increasing access to energy in the least developed countries is the direct aim of the Daey Ouwens Fund. In order to achieve 

this, the DOF co-finances small scale renewable energy projects in least developed countries, mainly in Sub Saharan Africa.  

The Fund is named after the late Professor Daey Ouwens, who played a key role in the development of sustainable energy 

in Dutch government policies. A transition towards sustainable energy technologies in both the Netherlands and low 

income countries has been a focus of his work. The Daey Ouwens Fund was established in this context on the 24
th

 of 

October 2008, and is managed by NL Agency
2
, and is commissioned by the Dutch Ministry of Foreign Affairs (Ministerie van 

Buitenlandse Zaken 2009).   

The total budget of the DOF is 22,475,000 euros, This amount has been spread among three tenders where applicants could 

apply for co-financing of renewable energy projects. The maximum share of funding is 50% of the total project costs, with a 

minimum of 100.000 euro’s and a maximum of 2.5 million euro’s. The projects have to meet several criteria in order to 

claim part of the budget. Direct and lasting access to renewable energy for households, micro and small entrepreneurs, and 

institutions like schools and hospitals is the most important criteria of the DOF. Also the development of the local 

renewable energy market and local energy related entrepreneurship are important project features. 

Funds are only provided to projects that meet the minimum amount of funding and that are not able to start up without 

additional funding. Furthermore, the applicant should meet the conditions as outlined in the ‘Checklist of Organizational 

Capacity’ that focuses on the organizational structure of the organization, the mission statement, strategy an expected 

results, the relation with local counterparts and stakeholders, support of the community in the target areas. Finally, that 

project has to meet the conditions as described in the policy rules ‘Subsidieregeling Ministerie van Buitenlandse Zaken 

2006’. 

As stated above, the goal of the Daey Ouwens Fund is to increase access to sustainable energy for people in least developed 

countries, through the support of small scale energy projects. By funding renewable energy projects that boost the local 

economic situation trough sustainable technologies, the DOF is one of the means of the Dutch government to contribute to 

the Millennium Development Goals. The focus lies on two out of the eight Millennium Development Goals; the reduction of 

extreme poverty and hunger, and environmental sustainability. An introduction to the Millennium Development Goals is 

provided in the next section. 

                                                                        
2
 NL Agency came about in early 2010 through a merger of EVD, Netherlands Patent Office (Octrooicentrum Nederland) and SenterNovem, and is a 

depratment of the Ministry of Economic Affairs.  



 

1.3  THE MILLENIUM DEVELOPMENT GOALS

The Millennium Development Goals campaign was announced and agreed upon 

September 2000. In total 189 world leaders set ambitious goals with the intention to combat extreme poverty in its many 

dimensions. In total eight goals have been set for the year 2015, these goals are named the Millennium De

(MDGs), an overview of the MDGs is provided in figure 

Figure 1.1: The Millennium Development Goals (Source: 
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The baseline study reflects on the situation before the project intervention. When the project is in a later stage, the same 
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To sum up, the main aim of this research is to develop a methodology to measure the impact of energy projects and 

furthermore to perform a baseline study on the current situation of the target areas of the energy projects. 

1.5  INTRODUCTION TO THE TECHNOLOGY 

Renewable energy is an umbrella term for a variety of sustainable energy technologies e.g. hydropower, sustainable 

biomass, wind and solar power. Different technologies are present in the portfolio of DOF funded projects. For this research 

two projects are selected, by coincidence both biofuel projects based on oil retrieved from the jatropha tree, in two 

different countries. The first, ‘Clean fuels for local use’ is the project executed by JSL Biofuels Madagascar in Madagascar, 

the second ‘Creating sustainable energy and water supply’ is managed by the Energy and Water Company (EWC) in 

Tanzania. These projects will be the subject of an impact assessment. Studying the same technology in two different 

countries provides for an interesting comparison when impact can be measured as external circumstances, as well as 

internal processes are both influencing the project’s success.  

One potential renewable energy source is the use of biofuels. Derived from biomass, biofuels have a closed carbon cycle 

and have no net contribution to the greenhouse effect. Biofuels can be produced from a number of different sources 

among which oil-producing crops are prominent. Here, Jatropha Curcas L. (hereafter referred to as jatropha) is considered 

as an energy crop.  

Jatropha is a drought resistant small tree or large shrub that produces oil containing seeds. The natural habitat of the tree is 

South/Central America, but it can now be found abundantly in tropic and sub-tropic regions throughout Africa and Asia.  

 

Figure 1.2: Applications of jatropa (Adapted from FAO 2010) 

Originally, jatropha as an inedible crop was used as a living fence or hedge to protect houses, land or to control livestock. 

Plant elements were used for the production of soap and medicinal applications. An overview of the different applications 

of different parts of the jatropha tree is provided in figure 1.2. In the selected projects, the emphasis lies on the use of seed 

oil for the production of Pure Plant Oil (PPO) or biodiesel, and the use of seedcake for the production of biogas, organic 

fertilizer will be central in the projects. 

In recent years, the interest towards jatropha for biofuel production purposes has been booming, however, the jatropha 

industry is still in its early phase. Jatropha is argued to be an important contributor to the energy supply of emerging 
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economies, and particularly for remote rural areas since it can grow on marginal soils requiring low inputs (Jongschaap 

2007). By the cultivation of jatropha rural areas can develop in a sustainable economic and environmental manner, and 

become self-sufficient in energy, particularly in liquid fuels (Openshaw, 2000).  

1.6  INTRODUCTION TO IMPACT ASSESSMENT 

An impact assessment evaluates the impact of a project on the population, (local) economy and the environment. Next to 

positive effects, also negative or unintended effects that resulted from the project are considered (Cracknell, 2000). An 

impact study is an evaluation that is carried out some years after the implementation of the project.  To be able to measure 

the impact of a project, there is a necessity to map the current situation before project kick-off, or when the project has just 

been started to allow for ‘before and after’ comparison. There is a vital need to perform a baseline study that serves as a 

reference point, and form the first phase of an evaluation.  

The World Bank offers two different approaches for impact assessments, an explanatory and an exploratory approach. The 

explanatory approach attempts to seek systematic explanation and quantification of the changes that are analyzed by the 

use of experimental methods like a control group. The exploratory approach does not involve control samples as it is 

demanding in time and resources, rather it documents changes that have occurred in the intervention areas. It is argued to 

be a more practical and realistic approach (Cracknell, 2000: 239). In this research initially the explanatory is adopted where 

possible with the aim to create a control group when performing the baseline studies, allowing for a ‘with and without’ 

comparison.  In an impact assessment the focus normally lies on the beneficiaries of project. Also this baseline study 

focuses on the target groups of the projects. The project specific target groups involved in the baseline are further 

elaborated in the case studies.  

 

Figure 1.3: Output, outcome and impact (adapted from Grau 2008) 

The outputs or immediate results of the project activities will lead to project outcome, mid-term changes in people’s lives 

or the environment, foreseen in the projects missions that are accomplished in 3 – 10 years after the project 

implementation. The outcome of a project in turn primes long term sustainable changes in the conditions of people and the 

state of the environment. The relation between project output, outcome and impact is visualized in figure 1.3. As it takes 

some time for project outputs to translate into long term sustainable changes (impact), an impact study is best carried out 

several years (>10 years) after the project implementation.   

1.7  INTRODUCTION TO THE RESEARCH FRAMEWORK 

Strategic Niche Management (SNM) is used as the theoretical framework to set up the baseline study. SNM can be used to 

evaluate the opportunities for innovative technologies. Innovative technologies are further developed in protected 

environments, e.g. by funding, at the micro level of the niche. Biofuel technology is a relative new technology; and jatropha 

technology in an early phase. The projects can be defined as transition experiments at the niche level. Important processes 

at the niche level that guide the development of the projects at a local level are learning, expectations and the 

establishment of a social network. These three processes are the driving forces behind project results. Developments in the 

micro level of the niche are influenced by processes on the meso level (the regime) and the macro level (the landscape). 

The choice for SNM was made because by mapping learning processes and expectations it can be used as an explanation 

behind the project results. Complementary to measurement of the impact project results, it helps to explain project impact. 

Furthermore, it gives insight in the possibilities for up scaling of the projects. 
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In this research the SNM framework is complemented with several measurable indicators with regard to access to energy, 

socio/economic situations and sustainability. This combined framework will form the basis for the methodology. On the one 

hand the internal processes in the local experiments, the projects, are analyzed, on the other hand a measurement of 

several indicators allows for a quantitative comparison of the baseline situation (t=0) and the situation when the project is 

in a later stage, the actual impact assessment (t=x).  

Date is collected in the field by various sources; a household survey, interviews, observations and focus groups. Both 

quantitative and qualitative data is collected; quantitative data will mainly be used in statistical analysis of the expectations 

and socio-economic situation of the households. Qualitative data is collected to provide for more background information 

and understanding. The research framework is elaborated in chapter 2 (SNM), chapter 3 (indicators) and chapter 4 (data 

collection).  

1.8  STRUCTURE OF THE REPORT 

The structure of the report is outlined below. The first chapters will deal with the research framework, where after external 

factors and the current situation with regard to energy and energy policies will be discussed in the landscape and regime 

analysis. The focus of the research lies at the level of the local experiments, the niche. The niche technology is discussed, 

and the case studies of the two projects are presented. The results of the two case studies will be compared on (expected) 

performance on the Millennium Development Goals. The final chapter provides for conclusions and recommendations.  

 

Figure 1.4: Structure of the report 
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2 THEORETICAL FRAMEWOR

In this research, two baseline studies of j

baseline studies are set up in the context of Strategic Niche Management. The Strategic Niche Management framework is 

used in order to study the opportunities for the innovative j

situations are mapped, and possibilities for the up scaling of the projects will be analyzed. This section discusses the 

theoretical framework of Strategic Niche Management (SNM), and the related Multi Level Perspective (MLP

2.1  INTRODUCTION 

Many sectors in society face structural problems. Examples of such structural problems in the energy sector are for example 

the depletion of fossil fuels, climate change and high dependencies on oil prices. It is widely recognized that en

solutions, driven by incremental innovations in dominant socio

reductions etc. have a limited ability to solve structural problems. Rather, there is a need for a more structural change, a 

transition. A transition can be defined as a fundamental change of dominant socio

societal functions, such as energy supply, are fulfilled (

nowadays as it provides for insights in pathways of transitions and steering transitions in the desired direction (

2008). The central theme of transition management is to experiment with alternative ways of supplying societal needs. 

Transition processes are long-term and complex processes, involving many diverse actors where mutual dependencies are 

present. The processes involve multiple dimensions and levels that can reinforce or mitigate each other.  

Interaction between, and processes within different leve

form the starting point of Strategic Niche Management, and is discussed in the next section. Strategic Niche Management 

urges the necessity of niche creation in order to stimulate innovative te

as drivers for change. The SNM approach is elaborated in section 

2.2  THE MULTI LEVEL PERSPECTIVE

Technological transitions processes can be analyzed by the Multi Level Perspective (MLP). The Multi Level 

conceptual framework in which different perspectives are integrated; it combines the views of sociology of technology and 

evolutionary economics (Geels, 2004). Three levels are distinguished: the macro level of the socio

meso level of socio-technical regimes and the micro level of niches. The three elements are interrelated and their relation 

can be understood as a nested hierarchy; the regimes are embedded in the landscape, and the niches are embedded within 

the regime. Figure 2.1 schematically shows the relationship between the three levels.

The success of a new technology does not only depend on processes

within the regime and the landscape. Changes in regime

opportunities for the breakthrough of a successful niche technology. The interaction between the three levels explains the 

timing and course of technological transitions. 

THEORETICAL FRAMEWORK: STRATEGIC NICHE MANAGEMENT 

earch, two baseline studies of jatropha based biofuels projects in Madagascar and Tanzania are presented. The 

baseline studies are set up in the context of Strategic Niche Management. The Strategic Niche Management framework is 

portunities for the innovative jatropha technology. With the baseline studies the current project 

situations are mapped, and possibilities for the up scaling of the projects will be analyzed. This section discusses the 

theoretical framework of Strategic Niche Management (SNM), and the related Multi Level Perspective (MLP

Many sectors in society face structural problems. Examples of such structural problems in the energy sector are for example 

the depletion of fossil fuels, climate change and high dependencies on oil prices. It is widely recognized that en

solutions, driven by incremental innovations in dominant socio-technical regimes,  like efficiency improvements, cost 

reductions etc. have a limited ability to solve structural problems. Rather, there is a need for a more structural change, a 

nsition. A transition can be defined as a fundamental change of dominant socio-technical regimes and in the ways 

societal functions, such as energy supply, are fulfilled (Raven et al, 2007). Transition management receives much attention 

provides for insights in pathways of transitions and steering transitions in the desired direction (

). The central theme of transition management is to experiment with alternative ways of supplying societal needs. 

term and complex processes, involving many diverse actors where mutual dependencies are 

present. The processes involve multiple dimensions and levels that can reinforce or mitigate each other.  

Interaction between, and processes within different levels can be analyzed with the Multi Level Perspective (MLP). MLP 

form the starting point of Strategic Niche Management, and is discussed in the next section. Strategic Niche Management 

urges the necessity of niche creation in order to stimulate innovative technologies and focuses on internal niche processes 

as drivers for change. The SNM approach is elaborated in section 2.3.  

PECTIVE 

Technological transitions processes can be analyzed by the Multi Level Perspective (MLP). The Multi Level 

conceptual framework in which different perspectives are integrated; it combines the views of sociology of technology and 

). Three levels are distinguished: the macro level of the socio-technical landscap

technical regimes and the micro level of niches. The three elements are interrelated and their relation 

can be understood as a nested hierarchy; the regimes are embedded in the landscape, and the niches are embedded within 

1 schematically shows the relationship between the three levels. 

The success of a new technology does not only depend on processes at the niche level, but is also influenced by processes 

within the regime and the landscape. Changes in regime stability and landscape factors can create windows of 

opportunities for the breakthrough of a successful niche technology. The interaction between the three levels explains the 

timing and course of technological transitions.  

Figure 2.1: The Multi Level Perspective 
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In this research, the different levels of the MLP model will be used to analyze opportunities for renewable energy 

technologies, whereby the emphasis lies on the transition experiments at the local niche level. The landscape and regime 

level will be briefly analyzed as they are also important in determining the success of the technologies. The three different 

levels are further elaborated in the next sections.  

2.2.1  REGIME  

The socio-technical regime consists of three interrelated sets of elements that determine the degree of stability within the 

regime; rules, social networks and technical systems. First, the rules that are set within a regime are pursued by many 

actors across the globe, and determine the path of development. Three types of rules can be distinguished that are closely 

linked; formal rules, normative rules and cognitive rules. These rules structure and coordinate the behavior of actors in 

technological development in a specific direction and can be called rigid, preventing other alternatives to breakthrough. 

Second, the actors and organizations of the regime are embedded in interdependent networks with mutual dependencies. 

Besides engineers, may other social groups are represented in the network and involved in the process of innovation. As 

Raven states: “actors are not completely free or rational but often reproduce behavior that was found successful in the 

past” (Raven, 2006:583). Finally, technological artifacts, production technologies and infrastructure that form the technical 

system provide for a certain hardness that makes them difficult to change (Raven et al, 2007).  

A high alignment between the three elements provides for high regime stability. Regime stability leads to lock-in effects and 

resistance to change. (Laak et al, 2007). Once a dominant design with accompanying set of guidelines and heuristics has 

been established, innovations that occur from that point on are based upon the dominant design and the existing practices. 

Thus, optimization and further improvement of the dominant design, i.e. incremental innovations, take place rather than 

radical innovations. The innovation pattern that arises from the dominant design results in a technological trajectory.  

Windows of opportunity for niche technologies arise when the alignment in a regime decreases. Tensions between 

different elements and high levels of uncertainty are indications of a lower alignment. A certain level of regime instability is 

required to provide opportunities for a niche technology to breakthrough. However, when the regime instability is too high 

this hampers breakthrough opportunities for niche technologies (Verbong et al, 2010).  

In this research, the energy regimes of both Madagascar and Tanzania will be analyzed to gain insight in levels of stability 

and windows of opportunity for renewable technologies. The level of regime stability depends on characteristics on the 

country level such as different energy sources that are used, the dependence on imported energy sources, the proportion 

of people connected to the grid, and the growing demand for energy. In addition, the political stability in developing 

countries is often low which slows down the transition process (Verbong et al, 2010). It is not expected that the biofuel 

projects considered in this research will completely replace the old energy regime; rather they will give rise to a more 

diversified energy sector where various renewable energy technologies will play a more prominent role.  

2.2.2  LANDSCAPE 

The first level of the MLP is the macro level of the socio-technical landscape. The socio-technical landscape refers to the 

external environment of the actors involved within either the regime or the niche. Developments and changes in the 

landscape guide the developments of regime and niche technologies. 

On the one hand the landscape refers to broad (structural) trends within society such as macroeconomic developments like 

for instance recessions or the global oil prices (Raven, 2007). On the other hand the socio-technical landscape includes 

sudden incidents and events that put pressure on the stability of the existing regime such as the oil crisis in the seventies 

and the current financial crisis put pressure on existing regimes. 

Due to changes within the socio-technical landscape new opportunities can arise for innovative technologies like renewable 

energy technologies. Changing landscape factors can decrease regime stability, and give rise to tensions within the regime.  

In this research, the socio-technical landscape, the external context of the transition experiments, will be briefly analyzed. 

By mapping the landscape factors, an insight is gained into opportunities for jatropha biofuel technology. A difference can 

be made between landscape factors at a more general global level like increased environmental awareness and the 

development of global oil prices and country specific factors such as political stability, foreign exchange rates and level of 

development.  
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The Millennium Development Goals are of special interest in this research. Although none of the MDGs is directly devoted 

to energy, it is widely recognized that for the achievement of the MDGs renewable energy plays an important role. 

Whereas the main aim of the DOF is increasing access to energy to people in least developed countries through the co-

financing of  small scale renewable energy projects, but also the contribution towards the MDGs is of interest with the 

emphasis on MDG 1, reducing poverty, and MDG 7, environmental sustainability. A positive impact on the MDGs can help 

to mobilize more resources and actors in favor of renewable energy technologies.  

2.2.3  NICHE  

On the niche level novelties are developed in a protective environment, protection can for example be geographical or 

financial. A niche provides for a test environment for new technologies, institutions and social networks. A niche can be 

defined as: 

‘A temporarily protected place where new technologies can incubate and become viable trough gradual 

experimentation and learning by networks of actors’ (Van Eijck and Romijn 2008) 

New radically innovative technologies often mismatch with the existing socio-technical framework. As a result many 

promising innovative technologies do not breakthrough as a result of non-technical reasons (Geels, 2002). In addition, new 

innovative technologies often suffer from initial low performance, high costs, uncertainty about the precise form and 

function, and no stable supportive network (Geels, 2006). Although many of the technologies are promising; they are not 

yet competitive with existing technologies.  

As Raven states, ‘niches are a breeding place for new socio-technical regimes’ (Raven, 2004). Protected from mainstream 

market selection, niche technologies are given the chance to improve cost-efficiencies, technological performance and 

usability. Radical innovations can be further developed by means of transition experiments until they gain momentum to 

compete on mainstream markets.  

Two transition experiments are considered in this research, jatropha based biofuel projects in both Madagascar and 

Tanzania. The two projects receive financial support from the Daey Ouwens Fund. Jatropha biofuel technology is a niche 

technology in a very early stage of development. Despite the large amount of land that is planted with jatropha, about 

900.000 hectares globally in 2008, projects are still in an early phase and no significant production of jatropha has been 

demonstrated yet (FAO 2010, GEXSI 2008). The two projects can be defined as explorative projects. Despite the large scale 

of the two projects, there remains a lot uncertainty about future consumers, distribution and sales.  

It becomes clear that the development of niche technologies is crucial in transition processes. However, technological 

change occurs as the result of interactions between landscape, regime and niche level. Niche technologies can 

breakthrough if windows of opportunities are created by processes on the regime and landscape level.  

2.3  STRATEGIC NICHE MANAGEMENT 

In this research Strategic Niche Management (SNM) is used as a theoretical framework to analyze transition processes in 

the energy sector of both Madagascar and Tanzania. SNM attributes a central role to transition experiments in niches, as 

these play a vital role in transitions. The SNM framework is particularly designed for the introduction of radically new 

technologies in society that contribute to more sustainable patterns of development. Widely used unsustainable 

technologies can be gradually replaced by renewable technologies through a broad and long-term transition process.   

SNM builds upon the theory of evolutionary economics where technological development is defined by a process of 

variation and selection. SNM urges the necessity of niche creation in order to stimulate innovative technologies. 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 learning about the desirability of the new 

technology and enhancing the further development and rate of application to the new technology.’ (Kemp et al 

1998:186) 
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theories, technical models, problem agenda and search heuristics (Geels and Raven 2006). In turn, global cognitive rules 

form a guiding framework for local experiments. Sequences of local experiments may add up to learning trajectories. In 

the emergence of transition pathways through sequences of local projects is visualized. 

Through the interaction and reinforcement of rules at the global and local level over time, a set of stable and specific 

heuristics can be set up, evolving into a new technological trajectory or a transition pathway (Geels and Deuten
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2.4  EXTENSION TO STRATEGIC NICHE MANAGEMENT 

Whereas the SNM framework can be used to study the opportunities for a niche technology, the framework alone is not 

sufficient for an impact assessment. The internal niche processes at the local niche level will provide for an understanding 

of the development of the niche technology, as learning processes evolve, expectations are adjusted and the social network 

is shaped, initial forecasted project results are likely to change. As argued before, the project can be defined as transition 

experiments that follow transition pathways, and it is hard to record or fix project outputs and outcomes on forehand. The 

development of the transition pathway and learning about the technology is more important than obtaining fixed results. 

However, the processes at the local niche level will directly influence the project results, and through that the impact of a 

project on the social and natural environment.    

In order to measure impact there is a need for an extension of the framework. A set of complementary indicators will be 

helpful for an impact assessment. Since the aim of the research is to measure projects’ contribution towards the MDGs 1 

and 7, indicators will be sought in this direction, whereas a distinction will be made between different types of indicators; 

project outputs; e.g. the number of jobs created, the number of fuel crops planted, outcome indicators, the use of the 

products, and impact indicators; effects on poverty levels and environmental sustainability. In the table below the three 

types of indicators are listed, including some examples.  

Indicator Example 

Project Output Goods / Services 

• Liters of oil produced 

• Number of jobs created 

• Number of kWh produced  

Project Outcome Immediate / Short Term Changes 

• Use of biofuel in transport 

• Use of biofuel for cooking 

• Use of biofuel for lighting 

• Increased  income 

Project Impact Longer Term Changes 

• Improvement socio – economic situation households 

• Improvement environmental sustainability 

Table 2.1: Output, outcome and impact indicators 

The goals of the DOF will form the basis for the selection of indicators. The focus will be on access to energy access 

(outcome), alleviating the poverty situation (outcome and impact) and environmental sustainability (outcome and impact). 

The selection of the indicators will be discussed in the next chapter.  

2.5  CONCLUSION  

In conclusion, the SNM framework provides for a useful tool to analyze the development and possibilities for niche 

technologies like jatropha based biofuel. The choice for SNM was made because mapping of the interlinked learning 

processes, expectations and social network formation are essential for the success of a niche technology, they will give 

insight in the driving forces behind the project results, and allow for an explanation of success and failures of the projects, 

complementary to the project impact. In this research, the SNM process will be used to study the opportunities for 

different niche technologies in different countries. The focus of the research lies at the niche level; two local biofuel 

projects are selected for a detailed study, one in Madagascar and one in Tanzania.  

Combining SNM with a set of complementary indicators, results in the framework that is visualized in the figure 2.4. This 

combined framework will form the basis for setting up the methodology. On the one hand, internal niche processes are 

analyzed, on the other hand a measurement of outputs, outcome and impact indicators allows for a quantitative 

comparison of the baseline situation (t=0) and the situation when the project is in a later stage, the actual impact 

assessment (t=x). In this research, the baseline study is the subject of research. The initial situation with regard to the 

internal niche processes at the local experiment levels are mapped, the selected indicators with respect to the DOF goals 

are measured, and sources of ‘noise’ are identified that can give a distorted view on obtained results. Combining the results 

will give a detailed description of the baseline situation. The baseline results will form the basis for the impact assessment. 

The actual impact assessment lies beyond the scope of this report as impact can best be measured when the project is in a 

later stage.  
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: Integrated framework; SNM combined with project indicators 

t of the biofuel niche and use jatropha as a fuel crop, they are two different 

two different organizations having their own approach. Both projects operate in a different external 

context, and have different goals and targets. Per project a case study is executed, highlighting the specific project 

n of the relevant regimes and landscape factors will be provided to identify the possibilities for the biofuel 

niche in the different countries. It is not expected that the biofuel technology considered in this research will replace the

rather it will give rise to a more diversified energy sector where various renewable energy technologies 

15 | P a g e  

 

are two different 

two different organizations having their own approach. Both projects operate in a different external 

Per project a case study is executed, highlighting the specific project 

n of the relevant regimes and landscape factors will be provided to identify the possibilities for the biofuel 

niche in the different countries. It is not expected that the biofuel technology considered in this research will replace the 

rather it will give rise to a more diversified energy sector where various renewable energy technologies 



16 | P a g e  

 

3 ENERGY, SOCIOECONOMIC AND ENVIRONMENTAL SUSTAINABILITY INDICATORS  

One of the main aims of the projects of the DOF Fund is to increase access to energy in least developed countries. By doing 

so, the DOF hopes to make a contribution to the achievement MDGs. There is a strong believe that energy, and therefore 

also increase in access to energy sources, plays a strong role in the achievement of the MDG’s.  

In this chapter an introduction and exploration of the MDGs in general will be given to get a better understanding on the 

measurement goals and the current situation. Furthermore the relation between the MDGs and energy will be explored, 

clarifying the relevance of the MDGs for this baseline study.  

3.1  INTRODUCTION TO MDG 1 AND 7  

In total eight Millennium Development Goals are set. Each of the goals is composed of several targets; the progress on 

these targets can be measured by using several related indicators. The targets and indicators underlying MDG 1 and 7 are 

provided below.  

The first Millennium Development Goal is aimed at the eradication of extreme hunger and poverty. The goal is broken 

down into two targets and nine indicators. The full list of sub targets and indicators is listed in the table below. In this 

research, the aim is not to measure the official MDG indicators in the target areas; rather this research aims to identify 

areas where a contribution towards the MDGs can be made. Based on the themes of the relevant MDG targets, some 

alternative indicators are set up to gain an understanding in the projects’ contribution to the MDGs.    

Millennium Development Goal 1: Eradicate extreme poverty and hunger 

Targets Indicators 

Target 1A:  

Halve, between 1990 and 2015, the proportion of people whose 

income is less than one dollar a day 

1.1 Proportion of the population below $1 (PPP) per day 

1.2 Poverty gap ratio 

1.3 Share of poorest quintile in national consumption 

Target 1B:  

Achieve full and productive employment and decent work for all, 

including women and young people   

1.4 Growth rate of GDP per person employed 

1.5 Employment-to-population ratio 

1.6 Proportion of employed people living below $1 (PPP) per day 

1. 7 Proportion of own-account and contributing family workers in 

total employment 

Target 1C:  

Halve, between 1990 and 2015 the proportion of people who suffer 

from hunger  

1.8 Prevalence of underweight children under-five year of age 

1.9 Proportion of population below minimum level of dietary 

energy consumption 

Table 3.1: Millennium Development Goal 1 (Source UNDP) 

The seventh Millennium Development Goal is aimed at environmental sustainability. The goal is broken down into four 

targets and ten indicators. The full list of sub targets and indicators is listed in the table below. Ensuring environmental 

sustainability captures a broad variety of indicators, not all are relevant in this research. To gain insight in the contribution 

of the different projects towards MDG 7, a household survey is less suitable. Data will be mainly collected through semi 

structured interviews and, if available, literature from the region. 

Millennium Development Goal 7: Ensure environmental sustainability 

Target MDG indicator 

Target 7a: 

Integrate principles of sustainable development into country 

policies and programs; reverse loss of environmental resources 

 

Target 7b: 

 Reduce biodiversity loss, achieving by 2010, a significant reduction 

in the rate of loss 

7.1 Proportion land area covered by forest 

7.2 CO2 emissions, total, per capita and per $ 1 GDP 

7.3 Consumption ozone depleting substances 

7.4 Proportion fish stocks within safe biological units 

7.5 Proportion water resources used 

7.6 Proportion terrestrial and marine areas                protected 

7.7 Proportion species threatened with extinction 

Target 7c: 

 reduce by half the proportion of people without sustainable access 

to safe drinking water and basic sanitation 

7.8 Proportion people using improved drinking water source 

7.9 Proportion of the population using an improved toilet facility 

Target 7d:  

Achieve significant improvement in the lives of at least 100 million 

slum dwellers, by 2020 

7.10 Proportion of urban population living in slums 

Table 3.2: Millennium Development Goal 7 (Source UNDP) 
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Not all targets and indicators grouped under MDG 7 are of interest for this research. For example, target 7d ‘improvement 

of the lives of at least 100 million slum dwellers’ falls outside of the scope of this research. In the intervention areas of the 

energy projects analyzed, rural areas of Tanzania and Madagascar, slums are not found. The projects analyzed will 

therefore not have a direct impact on the conditions of slums that are situated elsewhere. Themes of main interest are the 

proportion of the land covered by forest, CO2 emissions and the proportion of species threatened with extinction.  

3.2  MEASUREMENT OF THE MDGS 

Measurement of the MDGs knows some challenges and pitfalls. First, an introduction on the measurement is given, 

followed by a critical review.  

3.2.1 INTRODUCTION 

An interesting and challenging part of the Millennium declaration is the actual measuring of the progress on achieving the 

goals. By using the underlying indicators per target, an evaluation can be given on the current situation and the progress 

that has been made on the MDGs so far. The reference or starting point from which the progress will be measured is a 

country’s situation in 1990. Thus measuring progress on the MDG’s so far is based on the changes from 1990 up to now.  

Frequent interim measurements of the progress will tell where targeted interventions have had effect and where increased 

funding has led to an expansion of programs to deliver services and tools directly to those in need. It will contribute to the 

understanding of which types of interventions, changes, support and types of aid have contributed and which have not. 

3.2.2 DIFFICULTIES WITH MEASUREMENT  

A first critical note towards the measurement method of the Millennium Development Goals is that they are poorly and 

arbitrary designed in order to measure progress against poverty and deprivation. The chosen design of the targets and 

indicators tend to make countries that are most off-track look worse than they really do. By setting targets in a particular 

way, it makes some regions look better, and other regions look worse. This is particularly true for African countries. The 

year 1990 was chosen as a benchmark year for the Millennium Development Goals, some ten years before the MDGs were 

agreed upon in September 2000. In the case of poverty alleviation, under MDG 1, this seems unfair to Africa for a couple of 

reasons.  

First, African countries experienced very poor economic growth during the 1990s, starting already off-track in meeting the 

MDGs with very high initial poverty rates. The relevancy of the year 1990 that is chosen as starting point and when low 

economic growth rates were the case is therefore questionable.   

Second, proportional reductions like halving poverty rates don’t take into account that this is a highly nonlinear function of 

per capita income or the initial poverty rate (Easterly 2007). Empirical studies show that income distribution can be 

approximated by a log normal distribution, also known as the poverty elasticity of growth. Countries that start with low 

initial per capita income experience a lower elasticity and therefore need more growth of mean income in order to reach 

the same percentage of poverty reduction than countries with initial high per capita income. Also equality of income 

distribution plays a role here. At a given increase per capita income, the accompanying reduction in poverty rates will be 

higher in countries with a more equal income distribution. African countries generally suffer from highly unequal income 

distributions, suppressing making proportional poverty reductions harder than for other regions in the world.  

In conclusion, economic growth in African countries has to be higher compared to other countries because of the arbitrary 

chosen benchmark year 1990, and to compensate for low poverty elasticity. In order to achieve the goal of halving poverty 

reductions, 17 out of the 28 African countries that are analyzed need an annual per capita growth rate of about 7 percent 

until 2015. Just seven countries worldwide have accomplished such an enormous growth rate over the past 15 years and 

amongst them only two African countries: Botswana and Equatorial Guinea. This goal therefore seems highly unrealistic 

(Clemens 2005). 

A second wave of criticism is directed at problems concerning indicator data availability and comparability.  First of all, in 

various cases baseline data from 1990 is not available. At the official MDG website baseline statistics on MDG 1 for 

Developing Member Countries (DMC) in Asia are not available. In order to evaluate countries their progress on the MDG’s, 

statistics from the benchmark year are needed. In case they are not available, estimations have to be made. This result in 

difficulties, the required data might not be available and it might be hard to produce consistent estimates that date back to 
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1990.  

Second, in many DMC’s public very little public funds are allocated towards statistics. Within the national statistical system 

various indicators are not compiled by any government agency, resulting in unavailability of indicator data.  

Third, because of different compilation strategies and definitions, indicators might not be comparable across countries. This 

is particularly true for social indicators where different concepts are used for measurement. In addition, indicators might 

not be comparable across time as a result of differences in data sources. When estimation methodologies change or data 

collection strategies change this affects comparability. For example, the World Bank and UNICEF provide for different 

estimates about infant mortality in Bangladesh, as they use different data collection tools and methodologies.  

Fourth, because data collection is often not designed to provide small area statistics, the obtained data is not suitable for 

policy making at sub-national level.  

Finally, there are differences in national and international methodologies in compiling data. Various indicators, such as 

poverty incidences and health status are important factors in formulating government policies. Since different data is used 

on national and international level, inconsistencies may arise between international and national strategies in achieving the 

MDGs.  

It can be concluded that the measurement and comparability of MDGs over time and across countries is not as 

straightforward as it may seem. There is a need for a sound data support system for measuring and monitoring the MDGs 

(Maligalig 2003).  

3.3  THE CURRENT SITUATION 

When considering the current level of the MDGs, it becomes clear that there remains a lot to be done in order for 

achievement of the goals. As many countries experience slow or even negative growth rates the progress towards 

accomplishing the goals is threatened. This is further threatened by withdrawing resources and fewer trade opportunities 

for developing countries and possible reduction in aid flows from donor countries. In addition, the ongoing climate change 

and its effects has a potential harmful effect on both rich and poor countries (UN 2009). Despite this, some progress has 

been made on the MDGs compared to the reference year of 1990.  

The number of people living in extreme poverty (i.e. living on less than $1 a day) accounted for half of the population in the 

developing world in 1990, but accounted for slightly more than a quarter of the population in 2005. Deaths of children 

under five declined steadily from 12.6 million in 1990 to 9 million in 2007 despite of the population growth and some strong 

progress was also made in education. Enrolment in primary education reaches 88% in 2007, coming from 83% in 2000 (UN 

2009). 

These are examples of positive change, but there are still many targets that are far out of reach and which need full 

attention. One has to keep in mind that for achieving more progress a strong commitment is needed to guarantee 

sustainable growth on all eight goals, especially since the changes in the global economy can have a major effect in the 

future on the progress that has been made so far. It should therefore be even more evident that achieving all 8 goals by 

2015 is a task that can only be achieved through international cooperation. 

3.4  ENERGY’S ROLE IN DEVELOPMENT  

Although none of the Millennium Development Goals is directly devoted to energy and energy access, there are important 

linkages amongst them since energy is required in meeting basic needs and is therefore essential for socio-economic 

development and economic growth. Research shows that substantial improvements in quality of life and services are 

accomplished when energy consumption goes beyond the barrier of 2 ton of equivalent (toe) per capita per year 

(Goldemberg 1995:3). In developed countries, the average annual energy consumption is about 5 toe. With annual energy 

consumptions below 1 toe per capita, energy consumption in developing countries is fairly low. However, low energy 

consumption is not the cause of poverty, rather it provides for an indicator of various dimensions of poverty. In the figure 

below, energy consumption is plotted against the Human Development Index (HDI). From the figure it can be derived that 

the quality of life is considerably higher in countries with high energy consumptions compared to the countries whose 

energy consumption lags behind.  
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Figure 3.1: Energy consumption versus HDI (Source: The Watt 2003) 

Energy itself is of little interest, it are the services that can be provided by access to energy sources such as illuminating, 

refrigerating and heating that are useful to and desired by the poor. In order to provide energy services, primary energy has 

to be extracted and converted into energy carriers that are useful for end use. In combination with end-use technologies, 

these energy carriers can then provide the desired energy services. Energy services are essential to improve livelihoods of 

rural communities. (Goldemberg 1995). 

3.4.1  ENERGY AND MDG 1  

Energy plays an important role in the achievement of MDG 1. Since energy underlies all economic activity, it can be seen as 

a prerequisite for economic development. Many linkages between poverty and (renewable) energy have been identified; 

the most relevant linkages on a local level are elaborated below.  

First, improved access to (renewable) energy sources is likely to reduce the time spend on the collection of traditional fuels. 

In least developed countries, mainly women and children are heavily charged with the task of collecting (wood) fuel on 

which they often spend several hours a day. If traditional fuels can be (partly) substituted by affordable renewable energy 

sources, time is released for women and children to engage in economic activities and employment creation or attending 

school. Therefore, the household’s time spend on wood fuel collection as well as the task division of this collection will be 

mapped.  

Second, renewable energy sources can provide for a better access to lighting. Lighting allows for a broader range of 

livelihood activities after sunset such as working and studying. Lighting, in theory, enables income generation beyond 

daylight hours. Opening hours of shops as well as agricultural activities no longer depend on the availability of daylight. Per 

day productivity can be increased, since working hours are no longer restricted to daylight hours.  Data on the hours of 

lighting after sunset, inside and outside the house, are collected. In addition, insight is gained in the household’s activities 

after sunset.  

Third, the proportion of income devoted to energy can decrease. Modern energy services have the potential to reduce unit 

costs. Poor households benefit from more clean and efficient fuels since it will reduce the proportion of their income 

devoted to basic human needs; cooking, space heating and lighting. In comparison with richer people, poor people tend to 

pay more for their basic energy services since they acquire mainly low efficiency fuels such as candles, wood fuel and 

batteries (Foster 2000). To fulfill the energy demand of poor households large quantities of low efficiency fuels have to be 
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purchased, often a high share of the income of a poor household is devoted to energy. Conversely, this does not hold if 

energy sources are acquired free of charge in non-market places mainly in rural areas.  

Fourth, modern energy services can help to enable agricultural development. A large majority in low income countries 

depend on subsistence farming. Labor can be substituted by machinery that increase productivity and save time.  In 

addition, irrigation practices help to increase crop yields. Next to water, energy is a necessity for irrigation. When 

agricultural productivity increases, a shift can be made towards more market-oriented farming. Opportunities for local 

income generation will be enabled as a result of more market-based agriculture and labor force that is released for 

employment outside of the agricultural sector. Here, data on the use of machinery for working on the land and the type of 

irrigation is collected.  

Fifth, through the improved access to renewable energy sources can trigger entrepreneurship. Increased access to all types 

of affordable energy services enables the development of home based, micro and small enterprises. Farmers can reduce 

their vulnerability since they will have the opportunity to diversify their income sources. Opportunities for local 

employment are likely to be created by the small scale renewable energy projects. The projects are often provided by small-

scale locally owned businesses. Staff is needed for the management and control as well as maintenance of the projects. In 

the projects, the local population can participate either by employment at the plantation or by cultivating jatropha on their 

own land, as an outgrower. In this research, the level of entrepreneurship is mapped, particularly by looking at the 

occurrence of home based enterprises. Jobs created by the project are also considered.  

3.4.2  ENERGY AND MDG 7  

The 7
th

 MDG is directed towards improving environmental sustainability. There are some important links between the use 

of renewable energy and environmental sustainability. Relevant linkages are discussed below.  

First, the use of traditional (fossil) fuels has negative implications for the environment and health of users. The high 

dependence on wood fuel, together with low efficiencies results in harmful impacts on the environment.  The use of 

traditional fuels can be reduced if these can be (partly) substituted by sustainable renewable energy sources. In developing 

countries, about 2 million people depend solely on wood fuel as their energy source for cooking and space heating, of 

which the large majority lives in rural areas. In Sub-Saharan Africa, traditional fuels, mainly wood, account for more than 50 

percent of the required energy supply (Njie 1995). Although wood is an inexhaustible energy source, it is not always used in 

a sustainable way. Production is sustainable when it takes into account the environment, the economy and social 

circumstances and when the stock stays at a sustainable level. However, under pressure of rapid population growth and 

urbanization the demand for cheap and easy accessible fuels, mainly wood, continues to rise. Despite numerous 

reforestation projects in many developing countries the demand out-grows the supply of wood fuel, putting natural 

resources under even higher pressure. However, the use of firewood and charcoal production does lead to forest 

degradation, but deforestation is more associated with changes in land use from forest to agriculture and cattle ranching, 

as discussed below.  

Second, the expansion of agricultural land can be limited when agricultural productivity increases. Expansion of agricultural 

land is a main cause of deforestation and land degradation together with urban expansion. Energy can contribute to 

increasing agricultural productivity. The use of machinery and irrigation practices normally leads to increased agricultural 

productivity which in turn reduces the need to expand the quantity of land under cultivation. This reduces the pressure on 

natural resources and ecosystems. However, it should be noted that surplus production and the profits that can be made 

can become a new driver for land expansion in order to maximize agricultural outputs and profits. 

Third, consumption of fossil fuels with accompanying greenhouse gas (GHG) emissions like carbon dioxide and methane has 

a negative impact on global warming and the associated climate change. When fossil fuels used for lighting, cooking, 

transport can be (partly) replaced by renewable energy sources that are (more) carbon-neutral like biofuels, net savings can 

be made with regard to greenhouse gas emissions.  

Fourth, next to greenhouse gasses, toxic waste is another factor that influences the state of the environment. Batteries that 

are thrown in the natural surroundings when they are used up have an effect on soil quality. On a household level, data on 

battery usage is collected. The use of rechargeable batteries collection systems for used up batteries reduce toxic waste.  



21 | P a g e  

 

Fifth, energy can play a role in water supply. By having access to energy, water pumps can be installed that pump water. 

The Energy and Water Company for example, uses installed generators to pump water and supply the local population with 

cleaner water.  In the survey data is collected on the water source that households use for drinking and other purposes.  

Although not directly related to the content of the projects, also data on the sanitation facilities currently used is collected. 

An indirect effect of improved living standards could be improvement of the drinking water source and or toilet facilities.  

3.5  ACCESS TO ENERGY INDICATORS 

To understand the current energy situation and the possible changes herein later on caused by the different energy 

projects, a number of energy indicators have been selected to provide a complete overview of a household’s energy 

situation. Current energy characteristics and energy consumption patterns are analyzed on a household level. Different 

basic energy indicators are selected to draw the picture of current energy situation at a household level.  The set of selected 

indicators is discussed below and can be subdivided into two main categories: basic energy needs measures, monetary 

welfare measures.  

3.5.1  BASIC ENERGY CHARACTERISTICS  

Energy interventions have an impact on the energy consumption patterns of households. To get a clear and complete view 

on the impact of an energy project, indicators are identified to provide for an overall picture of the basic energy needs and 

consumption patterns in rural households.  

In rural areas people rely heavily on traditional fuels, whereas in urban areas people are often connected to the grid, and 

acquire more conventional fuels such as natural gas and oil. In comparison with urban areas, rural areas often lack access to 

more efficient and diversified sources of energy and well-functioning markets for the purchase of energy and energy 

related equipment (Pachauri 2003).  Data shows that at any given time households tend to rely on a broad range of fuels. 

There are two main reasons to adopt a more diversified energy portfolio. Firstly, low reliability of energy sources requires 

households to adopt a diversified energy portfolio in order to assure security of supply. This seems most relevant in low-

income countries where there is a high degree of insecurity in supply of energy. Secondly, the cost-effectiveness of fuels 

depends on their applications. Different sources of energy are more cost-effective and more suitable in some uses than 

others. From the above, it becomes clear that one should focus on the full portfolio of energy sources that are used by a 

household. Since household’s have a choice in the fuels they acquire, it is necessary to assess the opportunity set of fuels 

they have available to them.  

The first indicator that is used to collect data on the opportunity set of fuels is coverage. Coverage can be defined as ‘the 

potential access to a given source of energy, regardless of whether or not a household chooses to make use of that energy 

source (Foster 2000:4). Together with the actual energy use of households, coverage can gives insight in demand decisions 

as well as supply constraints. By means of a small market analysis, the available energy sources in the villages are identified.  

Second, data of the different types of energy sources that a household actually uses is needed. This will give a first simple 

but very important idea of the energy situation of a household. Furthermore this data will contribute to, and is needed for 

the construction of several other measures for the evaluation of the energy consumption patterns of households. 

Therefore, the actual usage of energy sources for different purposes is measured by asking on a household level what 

sources are used. Energy sources for two main rural energy consuming activities, cooking and lighting, are important. Also, 

energy use for business or work related purposes is identified. In addition, households might be connected to the grid, own 

a generator or a solar panel in order to power a radio, TV or charge a mobile phone.  

Third, to gain insight in the degree that households experience problems with the fuel during its use, main problems are 

identified. Cooking inside the house on firewood releases high amounts of smoke and can result in respiratory illnesses, and 

can influence eyesight.  Thus, to get an understanding of the household’s problems with regard to different fuels, a problem 

indicator is used where respondents can express problems they experience during the use of a certain fuel.   

Fourth, next to problems with fuel use also problems with availability can be present. Satisfaction with regard to availability 

can be affected by distance, cost or reliability. Different energy sources can be within the reach of a household, but the 

household might perceive distance or cost as problematic.  

In addition, reliability is defined as ‘the percentage of time on average that a particular energy source is available for use by 

a particular household’ (Foster 2000:10) Reliability thus gives insight in the supply restrictions of a different energy sources. 
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Energy sources might not be available 24 hours a day, or during the whole year. Also a weighted average of reliability based 

on the share of each source in the overall effective energy consumption a household can be calculated.  

Finally, there are some other aspects that can influence the energy consumption pattern of households. For health, indoor 

pollution for example, is a cause of respiratory illness in households relying on traditional fuels, other problems related to 

health could be paraffin poison of children or burns. For education, electric illumination could significantly increase the 

number of hours that children are able to spend on reading and studying. An interesting aspect is to assess a household’s 

perspective on useful energy applications that they would wish to have access to. This can contribute to the understanding 

of the needs in relation to energy. 

3.5.2  MONETARY MEASURES OF ENERGY  

Besides the assessment of basic energy needs, affordability plays an important role in the energy consumption pattern of a 

household. Important to realize is that a household’s energy consumption pattern is strongly related to its economic 

situation and the other way around. It is therefore relevant to get a clear view on this relation and how these two 

components influence each other. This is especially relevant for determining the impact of the energy projects that are 

evaluated. To be able to get a clear view on this relation, the economic situation and the energy consumption patterns are 

measured separately. But to get a deeper understanding of this relation some monetary indicators for energy consumption 

are used as well. 

The relation between energy consumption and a household’s economic situation is not a straight forward one. Energy 

interventions might have a positive impact on the economic welfare of a household by lowering the amount of money that 

is spend on energy sources. Due to these potential cost savings, the purchasing power of a household could increase. 

However, with more and new energy services available like electricity and the possibility to charge phones or to power a TV, 

the net spending on energy can increase.  Nevertheless the contrary might also be true, if energy interventions increase the 

amount of money that is spend on energy sources, the purchasing power of a household will decrease. The proportion of 

income that is spend on energy therefore should be used carefully as an indicator of the economic burden of meeting 

energy requirements. It can give a distorted view of the reality since high shares of income devoted to energy can result 

from a range of factors. A high level of consumption, high unit prices of energy and low incomes are distortions that 

influence the relative proportion of income devoted to energy.  

The average fuel cost can be determined by dividing total household income by total energy consumption. For energy 

sources that in some cases can be obtained free of charge such as dung and wood, an estimate for costs can be obtained by 

regarding the economic value of time spend on the collection of the fuel, or the existing market price for the fuel in the 

region can be used as a shadow price.  Some energy sources might qualify for subsidies. Subsidies affect the affordability of 

a particular energy source. Therefore, subsidies should be taken into account, since unit prices of energy are affected. In 

addition, the costs of complementary capital investments needed in order to make productive use of the fuel should be 

considered. A particular energy source might be attractive from an ‘average fuel cost’ point of view, however, if high 

investments in capital have to be made, this can be an ‘entry barrier’ and households might abandon this energy option. 

‘The average capital cost of energy use can be estimated by adding together the amortized capital expenditure on energy-

related durable goods’ (Foster 2000:6).  Finally, the average total costs of energy can be calculated when energy and capital 

costs are available.  

3.6  SOCIO ECONOMIC INDICATORS 

In this research, the socio-economic situation of the beneficiaries at the household level will be analyzed by means of a 

household survey, to get a clear view on the current situation. However, defining the socio-economic situation of a 

household is not straightforward, many different meanings and different contents can be given to social and economic 

variables for measuring social and economic impact. Even though the definition of the social economic position varies 

amongst researchers, it usually incorporates physical resources, social resources and status within a social hierarchy (Howe 

2008). 

Core themes of MDG 1 are combating extreme poverty and hunger, therefore monetary measures based on income and 

consumption seem suitable indicators to draft an image of the household’s socio-economic situation. For the analysis of the 

socio-economic situation of a household monetary measures such as income and consumption are widely used, based on 

the assumption that material living standards largely determine well being. However, this approach is often criticized. 
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Criticism towards this approach is based on the incompleteness of these measures; in order to get a more comprehensive 

view on a household’s socio-economic situation, monetary measures should be complemented with other economic and 

social indicators. Combining several social and economic indicators makes it possible to sketch a more complete image of 

the living standard of a household that encompasses many dimensions. Additional indicators that touch upon the social 

image of the beneficiaries are for instance data on access to education and access to and use of health care, access to clean 

water and gender equality.    

In this baseline study, a wide range of indicators will be used to gain insight in the socio-economic situation of a household 

rather than to focus only on the much criticized monetary measures.  A combination is made of monetary measures, 

consumption measures, asset based measures, health and education. By doing so, the baseline will be suitable and divers 

enough for follow up research in order to measure the impact of the funded renewable energy projects on the socio-

economic situation of a household in its many dimensions.  Three indicators will have a central role, income, consumption 

and a wealth index. These measures are further discussed below.  

3.6.1  INCOME  

A first measure that is directly related to MDG 1 is the level of income. In general, income consists of the earnings from 

productive activities and transfers. Income permits individuals and households to obtain goods and services. Income can be 

divided into four main components; wage income from labor services, rental income from the supply of land, self-

employment income and current transfers from government, non-government bodies, relatives or friends (World Bank 

2003).  

The interpretation of term ‘productive activities’ is not straight forward, and therefore some disagreement about the 

income measures that should be included in the analysis exists.  This is especially true for self-employment income, home 

production is often left and also subsistence income is not always included in income measures. The other three 

components; wage income, rental income and current transfers are more comprehensive (World Bank 2003).  

Whereas income appears to be a relevant direct measure of poverty, there are some difficulties in practice with retrieving 

the correct data. Collecting accurate data on income levels is especially difficult in a subsistence economy where monetary 

exchange is limited; in undeveloped rural areas. Accuracy and reliability of the collected data is affected by several 

implications. Contrary to developed countries, in low income countries the portion of people employed in the formal sector 

is fairly low. Rather, households have multiple sources of income that are changing over time, and where home production 

plays a relative more important role. As a result, monetary wages might not be received or reported by the poor who are 

working in the informal sector of the economy. Income flows of entrepreneurs and self-employed workers are often 

irregular. In rural areas, where many people depend on subsistence agriculture, income is hard to estimate as it is normally 

received intermittently and varies over time (UN, 2010).  

In addition, the local currency adjustment and the aggregation and calculation of the income data are problematic. Costs of 

living differ across different areas, making comparability among regions and countries difficult. Also, expressing the 

Purchasing Power Parity (PPP) in key currencies, e.g. US Dollars, tends to underestimate the level of economic welfare in 

developing countries in comparison to that of the developing world (Setboonsang, 2005).  

It can be concluded that income, although relevant, is neither an appropriate measure for poverty, nor to monitor progress 

of rural development projects and programs. It is recognized that income provides for an incomplete view and that the data 

will be biased, resulting in an over- or underestimation of poverty that lacks reliability. Income is included in the research, 

only to give an idea of the income situation of the households.  

3.6.2  CONSUMPTION  

Another poverty measure is consumption, referring to resources actually consumed. Consumption measures are usually 

measured within a certain reference period and normally consist of four components; food items, non-food items, 

consumer durables and housing. In this research, the focus lies on consumption of food items, related to one of the core 

themes of MDG 1; hunger.  

Consumption is a preferred measure over income measures, but does receive some critique as well. Unlike income, that is 

often received intermittently, consumption is smoothed over time therefore it is expected that consumption is more 
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directly linked to the current living standards than income, at least for short reference periods. Reference periods vary, but 

many surveys aim to accurately measure the total consumption of the household within a year. This way the temporary 

drops in consumption are ignored while it is still possible to capture the changes in living standards. In some contexts it can 

be more appropriate to focus on time periods that are shorter than a year, for example when there are important seasonal 

variations in livings standards (World Bank 2003). A drawback of the consumption measure at the household level is the 

ignorance of potential inequality present within a household.  

3.6.3  WEALTH INDEX  

The wealth index is used as a proxy measure to determine the living standard of household. Whereas data on income and 

consumption is difficult to collect and reliability is questionable, the wealth index is constructed of variables that are 

relatively easier and more straightforward to collect. These variables can be used to summarize the living standards of a 

household. In this research the choice is made for a wealth index based on household assets.  

For the construction of the wealth index, data on varying topics related to the socio-economic position of a household are 

selected. Variables can be grouped into three main groups; first ownership of durables (e.g. car, fridge, radio, mobile 

phone), second housing characteristics (e.g. building material for the wall, roof and floor and the number of rooms) and 

third, access to basic services (e.g. sanitation facilities, access to potable water and electricity). The asset variables in the 

three groups are used to create a wealth index, subsequently inequality in living standards among households can be 

analyzed. Through the scores on the wealth index, households can be assigned to poverty quintiles ranging from poor to 

wealthiest. The obtained index is a proxy for wealth and provides for a more permanent or long-term socio-economic status 

(Source Filmer and Pritchett 2001).  

Different methods exist to assign weight to the different indicators. By an arbitrary approach, often referred to as the ‘naïve 

approach’, equal weights are assigned to the indicators by a simple arbitrary process. A second method is ‘predicting 

consumption’. When a complementary set of consumption data is present, this data can be regressed on a set of household 

assets and characteristics and coefficients estimates are used as weights. Another method is Principal Component Analysis 

(PCA), the method used in this research.  

Principal Component Analysis is one of the techniques grouped under factor analysis and a statistical tool for data 

reduction. A set of correlated variables is summarized by reducing it to a smaller subset of uncorrelated factors or 

components. The original variables are transformed into a smaller set of linear combinations, whereas all of the variance in 

the variables is used (Pallant 2007). Through the analysis, several principal components are acquired, whereas the first 

component explains the largest amount of the variance in the original data (Vyas and Kumaranayake 2006). The first 

principal component is used as a proxy measure for the wealth of a household. PCA assign weights to each of the asset 

variables, and the weights of the variables that form the first component are used to construct the wealth index. Each 

household receives a value on the wealth index that will thereafter be normalized to increase the ease of interpretation. 

Through normalization scores ranging from zero to one are obtained, whereas low scores refer to households that are 

considered poor and high scores will represent the wealthier households.  

In order to be able to differentiate between rich and very rich, poor and very poor the set of selected indicators should be 

broad enough. If this is not the case, issues of clustering and truncation might occur (McKeznie 2003). Clustering occurs 

when households group together in few individual groups.  Truncation makes differentiation between socio-economic 

classes difficult as households are more or less evenly spread out over a narrow range. Households that have very similar 

characteristics; for example when many do not own durable consumer goods, if the variety of consumer durables owned is 

low, or households have access to similar types of sanitation and water sources (Vyas and Kumaranayake 2006).  

3.7  OVERVIEW OF INDICATORS 

In this chapter various indicators have been discussed that are related to three main topics, access to energy, the socio 

economic position of a household and indicators related to environmental sustainability.  

An overview of the indicators is provided in the tables below, these indicators will be used in the analysis complementary to 

a mapping of the three internal niche processes, expectations, learning and the social network.  
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Indicator  Description Data collection 

1. Coverage Energy sources available to beneficiaries Interviews, observations 

2. Usage  Energy sources used by beneficiaries for different 

purposes (light, cooking, agriculture, business) 

Household survey, observations 

3. Problems usage Perceived problems of different energy sources Household survey, interviews 

4. Fuel cost Money spend on energy sources Household survey 

5. Capital cost Prices of equipment (e.g. stove, lamp) Interviews 

5. Reliability Perceived problems with availability  Household survey, Interviews 

Table 3.3: Access to energy indicators 

Indicator  Description Data collection 

1. Income Level of income Household survey 

2. Consumption Food consumption, period of hunger, composition 

daily meals  

Household survey 

3. Wealth index Proxy for household welfare based on several socio-

economic variables 

Household survey 

4. Entrepreneurship / HBE Portion of people that are entrepreneur / have a 

Home Based Enterprise 

Household survey 

5. Employment ratio Portion of people employed Household survey 

Table 3.4: MDG 1 indicators 

Indicator  Description Data collection  

1. Source of water Source of water for drinking, other purposes and 

livestock  

Household survey 

2. Sanitation The type of sanitation used Household survey 

3. Size of agricultural land  The size of cultivated land by the household Household survey 

4. Battery use  The use of rechargeable and non-rechargeable 

batteries 

Household survey 

4. Deforestation Problems and policies related to deforestation Interviews 

5. Erosion Problems and policies related to erosion Interviews 

6. Biodiversity Presence of threatened species  Interviews 

Table 3.5: MDG 7 indicators     

The indicators listed in the tables will be used in the research. Data will be collected by means different collection tools. The 

manner and the methods for data collection are discussed in the next chapter. 
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4 DATA COLLECTION 

In this section the method of data collection and tools that are used in order to collect this data are discussed. First, the 

method of data collection for the baseline study is considered; thereafter the data collection tools are elaborated.  

4.1  METHOD OF DATACOLLECTION 

In order to determine the impact of a project, a before and after study has to be conducted, whereas the situation before 

and after the project are analyzed. In the study the focus lies on the beneficiaries of project. This baseline study gives 

insight in the initial ‘before’ situation, and can later on be compared to the situation after the intervention. Although the 

projects have been started, they are still in an early phase. Although it is preferred to execute the study before the actual 

start of the project, it is possible to conduct a baseline study shortly thereafter (Cracknell 2000).  

The mapping of the before and after situations allows for a comparison of the results whereby changes can be identified, 

and can be compared with the intended results and goals of the project. The ‘before and after’ set up gives insight in the 

effectiveness of the project.  

The World Bank offers two different approaches for impact assessments, an explanatory and an exploratory approach.  The 

explanatory approach attempts to seek systematic explanation and quantification of the changes that are analyzed by the 

use of experimental methods like a control group. The exploratory approach does not involve control samples as it is 

demanding in time and resources, rather it documents changes that have occurred in the intervention areas. It is argued to 

be a more practical and realistic approach (Cracknell, 2000: 239). In this research initially the explanatory is adopted where 

possible with the aim to create a control group when performing the baseline studies, allowing for a ‘with and without’ 

comparison. When not possible, an alternative for a control group was established by taking full samples of intervention 

areas, whereafter the population can be categorized as intervention or non-intervention groups at time of the impact 

assessment to be able to allocate certain changes to the project intervention. 

By comparing the results between the target and control group, it becomes possible to assign certain effects to the project 

intervention. The establishment of intervention groups and control groups is further discussed in the two case studied. 

However, subscribing impacts to the project remains a difficult task; after all there are always other factors of influence 

besides the project considered. For example, other projects in the intervention area an influence the socio-economic 

situation of a household and can have effects on the environmental state. The project specific target groups involved in the 

baseline are further elaborated in the case studies. Relevant comparisons and the statistical methods that are used are 

discussed in the section below.  

4.1.1  RELEVANT COMPARISONS 

Two comparisons are relevant in the research; comparison between intervention areas and comparison between 

intervention groups. Initially there might be some differences between the households in different intervention areas that 

are revealed in the baseline research by the comparative analysis. The comparison between intervention groups is 

important to gain insight in the impact the projects have on the households. As the projects are currently in a very early 

stage, comparison between groups of households might not be feasible. Different intervention groups (e.g. consumers, 

employees, outgrowers) are defined as the project evolves. At the period of research the size of intervention groups are too 

small, or not yet defined which makes a comparison study less suitable. Rather, the comparison should be done at a later 

stage, the impact research.  

For the comparison analysis two different statistical techniques are use, dependent on the number of groups to compare 

and the nature of the data. For normally distributed continuous data, the independent sample t-test can be used, however 

since the large majority of the data was not normally distributed other statistical tests were more often used. Statistical 

tests that are used for non-normally distributed data are Cross tabulations, the Kruskal Wallis Test and the Mann Whitney U 

Test. These tests are used to identify statistical differences between the groups. Statistical differences occur when the 

independent variable (e.g. the area) influences the dependent variable (e.g. age, education) rather than that differences 

occur by chance. The tests are non-parametric, meaning that there are no underlying assumptions about the normality; also 

the data does not need to have an interval or ratio scale (Pallant 2007).  

For the comparison of three or more groups, analysis of variance tests are used. When the dependent variable consists of 

unordered categories (nominal scale) and is non-normally distributed, the cross tabulation method is used to identify 
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statistical differences between different groups. Categorical data that is ordered (ordinal scale) can be assessed by the 

Kruskal Wallis Test. Kruskal Wallis reveals the presence of statistical difference between groups, however it does not show 

what groups differ statistically. Therefore, a follow up analysis with the Mann Whitney U-test between pairs of groups is 

necessary.  

The correctness of the tests to reveal statistical differences is called the power of the test. Two types of errors can be 

distinguished; the type 1 error; the incorrect rejection of the null hypothesis, and type 2 errors; the acceptance of the null 

hypothesis while it is actually false. When using the Kruskal Wallis Test the occurrence of a type 1 error increases. In order 

to control for type 1 errors the Bonferroni correction to alpha values is applied, where the alpha value is divided by the 

number of tests. The alpha value is used to judge statistical difference and normally set to .05. However, a more stringent 

alpha level is obtained by applying the Bonferroni correction. When there are three groups to compare, the alpha level 

should be divided by three, as there are three tests to perform (group 1 and 2, group 2 and 3, group 1 and 3). The alpha 

level should therefore be set to .05/3 = .017. In addition, missing values are excluded pair wise in the analysis.  

4.2  QUANTITATIVE AND QUALITATIVE APPROACH
3
 

As noted said before, impact evaluation is intended to determine more broadly if the project had the desired effects on 

individuals, households and institutions and if those effects are attributable to the program intervention. These types of 

evaluations can also explore unintended consequences on beneficiaries, whether positive or negative (Baker 1999). The 

quantitative approach is used often for impact evaluations and can with the counterfactual elements, filter the effects 

which are caused by the project and which are not. There could be other factors, besides that of the project, that are 

correlated with the outcomes and impact that is measured. To ensure methodological rigor it is most relevant to estimate 

the counterfactual, which means determining what would have happened if the project never had taken place. To be able 

to determine the counterfactual it is necessary to net out the effect of the intervention from other factors which can be 

done through comparison or control groups (Baker 1999).  

The qualitative approach is used for carrying out impact assessment with the intention to determine impact by the reliance 

on something other than the counterfactual to make causal inferences. The focus is more on the understanding of 

processes and behaviors, conditions as they are perceived by individuals or groups that are being studied. Qualitative 

techniques and particularly observation can provide insight into the ways in which households and local communities 

perceive a project and how they are affected by it. The qualitative techniques mostly use open-ended method. 

Clearly there are different advantages using the two different approaches, the qualitative approach allows for in-depth 

study of selected issues and cases and can provide critical insights into beneficiaries’ perspective while quantitative data is 

better suited for assessing causalities through econometric methods (Baker 1999). The strength of combining both 

approaches is that the qualitative approach can give explanation or reason behind certain results observed in quantitative 

analysis. Quantitative data is collected by means of a household survey, resulting in a dataset for each country that can be 

used for statistical comparison. This data is complemented with qualitative data. To be able to describe the internal niche 

processes, expectations, learning and social network formation, a qualitative approach is used.  

4.3  RESEARCH METHODS  

The gathering of data on the actual impact of the energy projects on the different target groups will be done in several 

ways. Data collection tools that are used are surveys, observations and discussions and interviews with focus groups. By 

combining these different manners of gathering data a quantitative as well as qualitative analysis can be done. 

4.3.1  HOUSEHOLD SURVEY 

The household survey is an important instrument of data gathering in this baseline study. The surveys provide for an 

important source of quantitative socio-economic data as well as data on energy characteristics and expectations about the 

energy interventions, which form the basis for statistical analysis. The questionnaire covers eight different topics; in table 

4.1 a brief description of the different subjects is given. On average, the survey takes about 20 minutes to fill out.    

                                                                        
3
 Section derived from S. van Dijk, to be found in the report ‘Energizing Entrepreneurs’. 
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Subject of the questionnaire  Description 

Part 1: Project perceptions  Several questions related to the project are asked to the respondents, in order 

to see if they are familiar with the project and to gain insight in the level of 

knowledge local people currently have about jatropha.  

Part 2: Basic household characteristics Data about all household members (e.g. age, gender, education and 

occupation) is collected. 

Part 3: Agriculture, livestock and outgrower  Agriculture and livestock are the main sectors of employment in the 

intervention areas. Various questions are posed to get a clear understanding of 

the two sectors. In addition, several questions are asked with regard to the 

outgrower scheme, such as availability of land, and expected time allocation to 

the crops.  

Part 4: Housing characteristics Questions related to the adequacy and problems that occur with housing, in 

addition, access to sanitation and water are included. In addition the 

interviewer will record the building materials of the house. 

Part 5: Food characteristics  Data is collected on the food situation of the household, do they have enough 

money to buy food, in to what extent does own agricultural production fulfill 

the food demand. Also insight is gained in the specific food pattern of the 

households.  

Part 6: Income To gain insight in the economic position of the household, questions about 

sources and levels of income are posed.  

Part 7: Health care and Education In this part access to health care and education is covered, as well as problems 

that might occur and perceived adequacy.  

Part 8: Energy Questions on energy give insight in the current access and usage of energy in 

the intervention areas.   

Table 4.1: Subjects of the questionnaire 

Questions on income and consumption can be found in the income section and the food section. In the income section an 

attempt is made to get an understanding of the household’s level of income, and the sources it relies on. For example the 

households are asked to report the three main sources of income with accompanying level of income out of that source. As 

noted before, income as a measure has several disadvantages. 

In addition, consumption is used as a measure. Example questions are; ‘how many hot meals do you eat per day? And how 

often do you eat meat / vegetables / fish?  

Households that eat only one hot meal per day are assumed to be poorer than households that eat two or three hot meals 

per day. In addition, the division of food types into three categories luxurious, moderate and basic allows for a 

categorization of households based on the frequency of consumption of a food type. A household that frequently eats 

luxurious food is assumed to be able to spend more money on food, and therefore the household is likely to be wealthier 

than households that only eat basic food.  

Questions that are related to the asset based approach can be found in different parts of the questionnaire. 

As noted before, the asset based approach is based on housing characteristics, access to basic services and durable 

consumer goods. In order to be able to construct the wealth-index data is collected on all topics.  

The building materials of the house are recorded, and the households are asked about ownership of durable assets; ‘Do you 

have a radio/generator/fridge?’ as well as basic services; ‘What type of latrine does your household use’ and What is the 

main source of water your household uses for drinking?.  

In addition also important local assets will be taken into account. The number of cows appeared to be an important 

measure for wealth in both Madagascar and Tanzania. 

Also question that capture expectations of the households are included in the questionnaire, For example, questions like 

‘would you like to be connected to the grid?’ and ‘What would you use the electricity for?’ Give insight in the expectations 

people have from a grid connection today. Questions that capture expectations are formulated with regard to the project, 

income, and energy.   

The questionnaire is adapted to the local situation of Tanzania and Madagascar; therefore the questionnaires are slightly 

different. Both questionnaires can be found in appendix A and B.  

4.3.2  SEMI-STRUCTURED INTERVIEWS  

Semi-structured interviews with local actors are another tool of data collection and, used for data collection about the 

internal niche processes, expectations, learning processes and the establishment of the social network. The interviews 

focus mainly on beneficiaries of the project and local key persons. Beneficiaries are consulted to gain insight in the 



29 | P a g e  

 

expectations they have today. Local key persons as the village chiefs and traditional leaders will be interviewed to gain 

more in-depth knowledge about the intervention areas, with the main aim to collect data on specific conditions and 

concerns that exist in the villages. Broader questions about socio-economic conditions are posed, in order to provide for a 

full picture of the target areas. On a national level, public servants are consulted about, for instance, directions of national 

renewable energy policy. Through interviews, some insight will be gained in the governmental support and opportunities 

for renewable energy technologies in the short and longer run.  

4.3.3  OBSERVATIONS 

In addition to the household surveys, a couple of households will be observed in their daily activities. Observations will be 

done in order to provide for more detailed background information on the intervention areas and the understanding of the 

lives of rural families in the target areas. During the observations a specific focus will be put on the energy consumption 

patterns of the household. 

 

4.3.4  FOCUS GROUPS 

Focus groups are another tool for qualitative data collection that is used in this baseline study. In-depth group interviews on 

a given topic can provide for a range of qualitative data. Within a group setting, questions are asked about thoughts, 

feelings, attitudes and ideas on a specific theme. As a result of group dynamics and social interactions, the obtained data 

will be much deeper and richer in nature than data from one-on-one interviews (Thomas, 1995). More in-depth information 

about expectations and concerns of the projects or local circumstances in general will be given a chance. For the actual 

impact assessment in a couple of years, focus groups can also be a useful tool for data gathering about project learning 

processes.  

 

 

  



30 | P a g e  

 

  



31 | P a g e  

 

 

 

 

 

Part B – Analysis  
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5  LANDSCAPE ANALYSIS  

The socio technical landscape consist of slow trends or sudden shock and events that can put pressure on the regime and 

create a window of opportunity for niche technologies. In this section the landscape factors that affect the diffusion of 

renewable energy technologies, and specifically biodiesel, are discussed. A distinction is made between landscape factors at 

a global level and a national level.  

5.1  LANDSCAPE FACTORS ON A GLOBAL LEVEL  

On a global level several landscape factors that influence the possibilities for renewable energy technologies in general are 

identified; energy security, increased environmental awareness and the financial crisis. Thereafter, several landscape trends 

concerning biofuels in particular are discussed, increased attention to biodiesel, rural development and the food-fuel 

discussion.  

5.1.1  ENERGY SECURITY  

Governmental policies aimed at improving energy security are mainly driven by an increasing oil prices and a high 

dependence on oil exporting countries under pressure of depleting reserves of fossil fuels. In a world where oil prices are 

highly volatile and reserves are managed by just a few, often instable countries, many countries seek for alternatives to 

secure national energy demand; renewable energy technologies.  The two main drivers, the rising world oil price and 

dependency on oil exporting countries, are elaborated in the next sections.  

5.1.1.1 WORLD OIL PRICE  

In the long term oil prices are expected to increase as a result of depleting reserves, increased global demand and supply 

costs. Overall, the World Energy Outlook estimates a rising trend of oil prices through 2030. Oil prices are expected to rise 

within the (near) future mainly due to increasing supply cost and rising demand. 

 World primary energy demand is rising. Currently, the financial crisis suppresses the growing global energy demand; 

however this demand is expected to recover as the economy pulls out of the recession. Without a change in government 

policies, the world energy demand is expected to be 40% higher in 2030 than in 2007, with non-OECD countries having the 

highest rise in demand (IEA 2009). The highest share of the increasing demand is expected to come from booming 

economies China and India, followed by the Middle East. Next to a rising demand, also marginal supply costs are increasing. 

The marginal cost of oil production is the point below which it becomes uneconomic to bring new oil projects to market. 

(Rogers 2009). 

Besides these long term trends of supply and demand, also sudden shocks and events have impacts on the oil price. The 

twin hurricanes Katrina and Rita that wrecked the Gulf of Mexico in 2005, led to the first integrated energy crisis of the 21
st

 

century. Other recent events that hat severe impact on the oil price are the Iraq war in 2003, and the disruption in 

Venezuela in 2002 (the first disruption not caused by a war (World Economic Forum 2006).  

5.1.1.2 DEPENDENCY ON OIL EXPORTING COUNTRIES 

With a rising energy demand in both industrialized and developing countries the pressure on finite oil reserves that are 

concentrated in a few countries, increase. Many countries depend on oil exporting countries for their energy supply. For 

example, both Madagascar and Tanzania, import all of their petroleum-based products, creating a high dependency on the 

exporting countries. High dependencies, mainly on the politically instable Middle East are perceived to create a risk for the 

energy supply. Diversification of energy supply is a strategy many countries pursue for risk abatement. Diversification in 

energy supply by renewables will make countries less vulnerable and dependent to external price and supply fluctuations.   

5.1.2  INCREASED ENVIRONMENTAL AWARENESS 

The last decades, environmental awareness has increased worldwide and has reached a central position on political 

agendas. Mitigation of climate change is widely accepted, and therefore a reduction of greenhouse gasses is required. The 

use of fossil fuels is a main source of the greenhouse effect, and interest has shifted towards less carbon intensive and clean 
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technologies. Renewables are widely promoted by national policies and transnational agreements. The number of countries 

with renewable energy targets increased from 66 at the end of 2007 to 73 by the beginning of 2009.   

In December 1997 the Kyoto Protocol was established, an international agreement with the aim to lower the emissions of 

six greenhouse gasses; carbon dioxide, methane, nitrous oxide, sulfur hexafluoride, hydro-fluorocarbons, and per-

fluorocarbons. Today, the protocol is signed and ratified by 190 countries. Participants are divided into three main groups, 

industrialized countries (Annex I), OECD countries (annex II) providing financial resources for developing countries to reduce 

emissions, and developing countries (non-annex I). By taking national measures, European Union countries for example 

must reduce their emissions of greenhouse gasses with 8 % by 2012 compared to 1990. In addition there are three market 

based mechanisms; Emission Trading, Joint Implementation and Clean Development Mechanism. Emission Trading allows 

parties that have excess capacity of emission to sell these to those parties that exceeded their targets. Joint 

Implementation allows annex I countries to invest in emission reductions in other annex I countries as alternative to 

domestic emission reductions. Finally, by the Clean Development Mechanism countries can implement greenhouse gas 

reducing projects in developing countries instead of reducing emissions domestically. Technology transfer of renewable 

technologies towards developing countries is hereby stimulated.  

A dedicated multilateral agency for renewables was established in April 2009. In total 78 countries signed the statute of the 

International Renewable Energy Agency (IRENA). The goal of IRENA is to increase the share of renewables worldwide. The 

establishment of IRENA reflects a growing consensus among governments around the world on the need to actively support 

the expansion of renewable energy, and is considered a milestone in the international landscape of renewable energy 

policy and institutions (Renewable Energy Network 2009).  

The Millennium Development goals, established in September 2000, are another driver for renewable energy technologies. 

Overall, access to energy is seen as a crucial prerequisite in reaching all of the Millennium Development Goals. Millennium 

Development goal 7 is targeted at ensuring environmental sustainability, whereas the use of renewable energy 

technologies plays a direct role.  

In addition to national and transnational policies and institutions, also local governments provide for a diverse and growing 

segment of the renewable energy landscape (Renewable Energy Network 2009). Local governments worldwide adopt 

targets, promotion policies, urban planning, demonstrations and other activities related to renewable energy.   

5.1.3  FINANCIAL CRISIS 

The financial crisis had its effect on investments in energy projects. Oil prices have fallen dramatically due to lower demand. 

For the first time since 1981, the global energy demand has significantly fallen, however the demand is expected to recover 

as the economy pulls out of the recession. Attractiveness of investments in renewable energy technologies is undermined 

by lower fossil fuel prices; as a result investment in renewable energy technologies experienced a downturn after 

September 2008 (Renewable Energy Network 2009). In response to the financial crisis, public funds for renewable have 

been announced from 2009.  

5.1.4  INCREASED ATTENTION BIODIESEL  

With mushrooming renewable energy policies, a special role is reserved for biofuels in the transport sector. The transport 

sector is 98% petroleum based, in addition the transport sector accounts for about 30% of global energy usage and 14% of 

global greenhouse emissions (FAO 2010). Especially in this sector there are opportunities for biofuels. Biofuels are 

perceived to be the most convenient substitutes for liquid fossil transport fuels, as they require fewest changes to the 

existing technology and distribution networks (FAO 2010). The most important bio fuel policy development in 2008 was the 

EU transport energy target of the EU. Today, all countries of the EU have biofuel targets that are set to a share of 5.75 % of 

transport fuel by 2010 and 10 % by 2020. Global biodiesel production increased eightfold from 2 billion liters in 2004 to 16 

billion liters by the end of 2008 (Renewable Energy Network 2009). In 2006/2007 many new biofuel policies, tax 

exemptions and targets were introduced in various countries. 

5.1.5  RURAL DEVELOPMENT  

Whereas the demand for biodiesel mainly comes from industrialized countries, production opportunities lie in developing 

countries. By importing biofuels, industrialized countries can absorb agricultural surplus production, while the productive 
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capacity in rural areas is maintained (FAO 2010). Benefits of biofuel production towards rural areas in developing countries 

are threefold; it provides for employment generation and income generating opportunities in rural areas of developing 

countries. In addition, biofuels can replace inefficient and insufficient biomass that is the most important energy resource in 

rural areas. Small scale production by outgrower schemes is likely to have highest benefit to small farmers and rural 

development in general. Large scale production that requires economies of scale is argued to allow little scope for farmers 

to benefit (FOA 2010).  

Furthermore, agricultural development is regarded as very important in order to reach the Millennium Development Goals, 

especially for developing countries. Agriculture is the most important sector of employment in many developing countries 

and is often seen as the basis for future growth and poverty reduction. Biofuel production contributes to agricultural 

development, and will have a positive effect on rural development.  

5.1.6  FUEL AND FOOD SECURITY 

A topic that often arises when discussing biofuels is the food-fuel competition. As a much debated and important topic of 

discussion it is here selected as one of the landscape factors that might influence the development of biofuels. First 

generation biofuels, which are mainly produced from traditional food crops like grain, sugarcane and oil seed, received a lot 

of criticism as they were argued to contribute to higher food prices and competition with food crops (IEA 2008). Crops that 

also could be used for food, where instead transformed in biofuel. In addition, first generation biofuels do have limited, if 

any, savings on greenhouse gasses.  

Second generation biofuels like jatropha have a more favorable greenhouse gas balance, and are produced from non-food 

crops. They have a number of advantages over first generation fuel crops including production at a cost-competitive price, 

and they are argued not to compete with food production. However, the food fuel debate is still ongoing. For the 

production of biofuels, resources like land and water are diverted away from food production possibly resulting in higher 

food prices (UN-Energy 2007). Food prices already increased due to, amongst others, a growing demand in booming 

countries like China and India, and climate change that is affecting agricultural yields. 

Jatropha is as an inedible crop, and therefore doesn’t directly compete with food applications like first generation fuel 

crops. Furthermore, it has the ability to grow on marginal soil that is not suitable for food crop cultivation. In theory, it 

doesn’t hamper food crop cultivation. However, with a rising demand of biofuels land conflicts for food versus fuel crop 

cultivation can emerge, whereas jatropha can have an indirect influence on food production.  

5.2  LANDSCAPE FACTORS ON A NATIONAL LEVEL 

Besides structural trends, and events with regard to renewable energy and biodiesel in particular on a global level, drivers 

can also be found at a national level. In this section, some national drivers are discussed for both Madagascar and Tanzania.  

5.2.1  LOW LEVEL DEVELOPMENT  

First of all, the low level of development in is an important factor. Both Madagascar and Tanzania are among the world’s 

poorest countries. Some basic statistics are summarized in the table below.  

Both countries are in the bottom of the list of the Human Development Index of the UNDP. It can be derived that 

agriculture is the main sector of employment, but its contribution to GDP is considerably lower. GDP per capita is very low 

with a substantial part of the population living below the poverty line. The large majority of the population lives in rural 

areas. In rural areas, people mainly depend on traditional biomass as a source of energy.  

 Madagascar Tanzania 

HDI 145 (2010) 151 (2010) 

GDP per capita $1,000 (2009) $1,400 (2009) 

Share agriculture to GDP 26.6% (2009) 26.6% (2009) 

% population in rural areas 70,2 % (2009)  65 % 

% population engaged in agriculture 78 % (2003) 80% (2002) 

% population below poverty line 50 % (2004) 36 % (2002) 

Table 5.1: Basic characteristics Madagascar and Tanzania (Multiple sources) 
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Current energy usage results in several problems; soil erosion, deforestation and several illnesses caused by the use of 

biomass as a fuel for cooking or lighting. A significant share of the countries’ GDP is directed to the import of petroleum 

based products. Both Madagascar and Tanzania import all of its petroleum based products, putting a high burden on the 

countries payment balance. Price fluctuations and sudden shocks can have a major impact on the country’s payment 

balance. Biodiesel can also have a positive impact on the limited foreign exchange reserves of both Madagascar and 

Tanzania either by reducing oil import, or exporting domestically produced biodiesel. Biodiesel production provides for 

income opportunities and employment, in addition it can reduce spending on energy for the local population.  

5.2.2  POOR INFRASTRUCTURE 

Infrastructure in both Madagascar and Tanzania is very poor. Quality of the road network is bad, especially in rural or 

remote areas where they are often not present. With regard to electricity, networks are present in urban areas. Reliability 

of present electricity networks is low, and power cuts occur regularly.  

Using decentralized, biodiesel driven infrastructure  

Decentralized energy source independent of current infrastructures can be developed independent of the current 

infrastructure. This is especially in rural areas where grid connections are hardly found. As in most areas there is no current 

electricity infrastructure is present, introducing biodiesel based power supply can be an opportunity (Van Eijck and Romijn 

2008).  

5.2.3  NATIONAL ENERGY POLICIES 

National Energy Policies are another driving factor in the transition towards a more sustainable energy regime. The National 

Energy Policies of both Madagascar and Tanzania are in favor of renewable energy. Governments are highly interested in 

renewable technologies. However, in both countries there the energy policies directed to renewable energy are surrounded 

by some degree of uncertainty.  

In Madagascar, the Madagascar Action Plan (MAP) that has been drawn up based on the Millennium Development Goals. It 

serves as a guideline for the development of Madagascar in the period 2007-2012. Commitment 2 of the MAP focuses on 

the improvement of the energy system and provides for renewable energy promotion and targets. Priority is given to 

hydropower but all investments in renewable energy technologies are welcomed. Madagascar aims to have a share of 53% 

renewables by 2020, of which 5 % of biofuels (Renewable Energy Network 2009). However, the MAP has been established 

under the former president. Since the political crisis in 2008, it is unclear what will happen to the MAP. Progress that has 

been made before the crisis is argued to be wiped out. The plan has been abandoned since the change of government, and 

up until now no new strategy has been drawn up. 

In Tanzania, the importance of renewable energy technologies is acknowledged in the National Energy Policy document, 

developed in 2003. However, the development of a biofuel policy is subject to slow processes of policy formulations and 

approval. The Tanzanian government has not yet developed policies, strategies or regulations for the biofuel sector. 

However, a National Biofuels Task Force (NBTF) was established in April 2006 trough the Ministry of Energy and Mining 

(MEM). The NBTF was given the responsibility to promote the development of biofuel policy (Sulle 2009). In August 2008 a 

draft was presented with respect to guidelines on biofuel production. The draft was discussed with various NGO’s and other 

stakeholders, a revised draft was released in November 2008, and it’s currently waiting for approval from the Cabinet (Sulle 

2009).  

5.3  CONCLUSION 

Landscape trends create opportunities for renewable energy technologies in general, but also for biofuels in particular. 

Renewable energy technologies are driven by governmental policies that are aimed at risk abatement and security of 

supply. Also increased environmental awareness has provided a solid place for renewables on the agenda. Currently the 

financial crisis suppresses investments in renewables; however this will improve in the coming years.  

Considering biofuels in particular, in the last years significant production started. Demand and production not 

geographically coincide; the demand mainly comes from industrialized countries that have to meet certain mixing targets 

whereas the potential to grow fuel crops lies in tropical low income countries. Here, biofuel production can have positive 

effects on rural development. The food-fuel discussion about biofuels can have negative influences if it turns out that also 

second generation biofuels have implications for food production and/or food prices.  
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Although renewable energy technologies in general receive increased attention in Tanzania and Madagascar, in both 

countries, attention to renewable energy is increasing, however, policies and regulations with regard to biofuels remain 

unclear.  
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6 REGIME ANALYSE 

The socio‐technical regime refers to the dominant design that determines the current way of doing things. The transition 

towards renewable energy technologies mainly takes place in the energy regime. In this chapter the energy regimes of 

Madagascar and Tanzania are discussed. Next to the energy regime there are some other regimes that are relevant when 

considering biofuel technology, these are briefly discussed.  

6.1  THE ENERGY REGIME 

Energy regimes in developing countries have many resemblances and are characterized by low commercial energy use and 

high dependencies on traditional biomass. The socio-technical function fulfilled by this regime is the delivery of energy 

services in response to national demand. Difference between rural and urban areas often occur, whereas rural areas are 

often characterized by inexistence of modern energy services unlike urban areas. The energy regimes of Madagascar and 

Tanzania are very similar and are therefore simultaneously discussed 

In 2004 the national energy consumption of Madagascar was estimated to be 299.7 Ktoe. The main energy consuming 

sector is the domestic sector that accounts for more than half of the energy consumption, followed by the industrial sector 

and the transportation sector (MEEF 2004 in Beguerie and Blanchard, 2009). The national energy consumption of Tanzania 

was estimated to be 22 million toe by 2009 (GTZ, 2009). Also here, the domestic sector is dominant. The shares of different 

sectors in the national energy consumption of both countries are provided in the table below.  

Sector  Share in National Energy Consumption 

 Madagascar Tanzania 

Domestic  59.7 % 79.0 % 

Industry  24.7 % 12.0 % 

Transport  11.8 % 2.0 % 

Other   3.8 % 7.0 % 

Table 6.1: Different sectors in national energy consumption (Source: RECIPES 2006) 

The energy sector in Madagascar relies heavily on biomass and petroleum-based products as the most important sources 

for energy. Biomass is by far the most important source of energy and accounts for almost 80 % of the total energy 

consumption. Petroleum based products and electricity account for minor shares in the total energy consumption (ONUDI, 

2009).  

Type of Energy  Share in National Energy Consumption 

 Madagascar Tanzania 

Biomass 79.5 % 91 % 

Petroleum products  17.5 % 8 % 

Electricity  2.2 % 1.2  % 

Other (e.g. wind, solar, 

coal, gas)   

< 1 %  < 1 % 

Table 6.2: Type of energy in national energy consumption (Source: MEM 2003) 

Tanzania’s energy sector shows similar characteristics with biomass being the most important source of energy and 

commercial energy sources accounting for a minority in the national energy consumption. Tanzania has several indigenous 

energy sources amongst others natural gas and coal that are currently exploited at a minimal level and have a negligible 

share in the country’s energy consumption. The gas reserves are estimated at 45 billion cubic meters, and the coal reserves 

at 1200 metric tons (MEM 2003). Energy demand in Madagascar and Tanzania is rising, thus the potential for biofuels to 

complement or partly replace the existing regime is considerably high.  

In the next sections the main energy types and their usage on a national level are elaborated. Although electricity is not a 

source of energy, but rather a product that can be generated by a diverse set of sources it is here discussed separately due 

to its relevance with regard to energy access.   
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6.1.1  BIOMASS  

Biomass, the main energy source energy regimes, can be further subdivided into firewood, charcoal and agricultural 

residues. In Madagascar firewood is the main biomass used accounting for 81.9% of the biomass consumption, charcoal is 

represented with 14.9% and agricultural residues form the remaining part of the biomass usage.  Biomass is mainly used a s 

a cooking fuel. Almost all rural households and the large majority of urban households rely on biomass for cooking. Two 

third of the firewood and wood that is used to produce charcoal is cut from natural forests, and contributes to the 

degradation of the forest cover (Ischebeck, 2008). The main problems resulting from biomass usage are deforestation and 

soil erosion.  

The use of firewood for cooking and heating purposes has implications for health and safety of the local population. 

Firewood is often burned indoors without the presence of a ventilation system or a chimney, whereas indoor pollution 

causes health problems like respiratory illness or eye diseases.  

Jatropha PPO and biogas produced from the seedcake can replace biomass as a cooking fuel. Modified cook stoves are 

required in order to use the biofuel or biogas. Poverty ratios can be an obstacle for large-scale use, as an investment in 

equipment and fuel is required. Biomass is often acquired free of charge, and it can be hard for alternative fuels to replace 

it simply because there are costs involved. In addition, another obstacle can result from local cooking habits and customs. 

Increasing awareness amongst the local population about health and safety risks resulting from firewood use could increase 

possibilities for jatropha to replace biomass. 

6.1.2  PETROLEUM 

Petroleum based products are the second most important energy source in both countries. In Madagascar the domestic 

sector and the transport sector together consume about half of the petroleum based products, while 35% is used in the 

industrial sector. About 12% of the petroleum is used for electricity generation by JIRAMA (Beguerie and Blanchard 2009). 

In Tanzania the transport and the industrial sector are the main consumers of petroleum.  

Although several companies undertake some oilfield research, up until now no oilfields have been discovered and no 

oilfields are operated. Both countries import all petroleum based products resulting in high dependencies on the world oil 

market, and a high vulnerability to price fluctuations. With annual imports of 12 million liters of petroleum, about 70 % of 

the demand in Tanzania is met. Problems result from insufficient standardization and quality control of petroleum products, 

inadequate enforcement and uncoordinated safety measures. In addition, Tanzania struggles with smuggling and dumping 

of oil products; implications for quality control, safety and loss of revenue (MEM 2003).  

Domestically, petroleum products are used for lighting (mainly kerosene), and powering generators. Jatropha PPO can be 

used as a fuel for lighting, whereas conventional petrol or kerosene lamps can be used. There is no need for adjustment of 

the equipment or additional investments. Fuel switching to Jatropha therefore has a high potential to substitute petroleum 

based fuels for lighting. As local habits and customs do not need to be adjusted, the potential for fuel switching is high and 

resistance of the local population is likely to be very minimal. 

As noted above, the transport sector is a main consumer of petroleum based products. With regard to vehicles and 

generators, switching to PPO requires a modification of the engine or the PPO that involve additional investments by either 

the supplier or the buyer. In the case of PPO modification that can be mixed with conventional diesel/petrol, the resistance 

is expected to be low. Consumers do not have to make modifications by themselves, nor do they have to invest, rather they 

still profit from cost savings as aresult of fuel switching. When engines need to be adapted, resistance is expected to be 

higher as the consumers need to make an investment. Initially a fuel mix of jatropha and conventional fuels seems most 

feasible so people can get acquainted with this new fuel. However, the high poverty rates and low or lacking technological 

knowledge causes barriers. In addition, increased awareness and knowledge about jatropha of users is needed in both 

scenarios in order to procure fuel switching.  

6.1.3  ELECTRICITY 

The electrification level of both countries is fairly low, and inequalities between rural and urban areas are considerable. In 

1999, the electrification rate of Madagascar was amongst the lowest in the world. Only 10% of the population had access to 



40 | P a g e  

 

electricity. After the liberalization of the electricity market in 1999, the electrification rate has increased. In Tanzania, the 

electrification rate is still very low compared to Madagascar.  

 Electrification Rate (Grid Electricity) 

 Madagascar Tanzania 

Total  23 %  10 % 

Urban areas 43 % 30% 

Rural areas  6 % 2 % 

Table 6.3: Electrification rates (Source: GTZ 2009 and Ischebeck in Beguerie and Blanchard 2009) 

In Madagascar electricity in urban areas is provided by the state owned company Jiro sy Rano Malagasy (JIRAMA: Malagasy 

Electricity and Water). JIRAMA is founded in October 1975 as a result of a merger between the former water and energy 

companies, and provides for public services of water and electricity. In 1999 the electricity sector was restructured. Before 

the reforms JIRAMA had a monopoly position in the electricity market. After the liberalization in 1999, also private 

companies are allowed in the market.  

JIRAMA operates in 66 of the 232 urban communes of Madagascar, and serves 340 000 subscribers with electrical power. 

The total installed capacity equals 315.96 MW in 2008 and is generated by 114 power plants. Hydraulic power plants 

produce 33% of the total installed capacity. Solar power systems provide for only a minor part of the electricity production, 

only 0,007 MW in 2008. The remainder of the electric power is produced by diesel thermal groups. The national grid 

consists of three interconnected networks in Antananarivo, Tamatave and Fianarantsoa, and several autonomous centers 

(JIRAMA 2008).  

JIRAMA faces several problems in meeting the demand for electrical power. Despite the high hydroelectric potential no new 

hydraulic power plants have been built after 1982. The electricity production depends more and more on fossil fuels based 

power plants. These plants are more costly to operate than hydro power plants, resulting in relative high prices per kWh. 

Access to electricity is further hindered by un-unified tariffs.  Furthermore, the distribution networks are outdated. Under 

pressure of a growing population it is not possible to meet peak demand through the current networks and power cuts 

occur regularly (Beguerie and Blanchard 2009.) 

As stated above, the rural electrification is extremely low. As a part of the reforms of the electricity sector, in 2001 a Rural 

Electrification Financing Mechanism (REFM) was designed to stimulate rural electrification efforts. The aim of the REFM is 

to mobilize private funding and provide technical assistance for the rural electrification sector. The institutional framework 

consists of four actors, the Ministry of Energy and Mining (MEM), the Electricity Regulation Office (ORE), the Rural 

Electrification Development Agency (ADER) and the Electricity National Fund (FNE). National policies are designed by the 

Ministry of Energy. The ORE plays a regulatory role, price regulation, service quality control are amongst their range of 

duties. The implementation of rural electrification policies is in the hands of ADER. The FNE is the financing institution of 

rural electrification development programs and provides for incentives to invest in the rural energy sector. The main actor 

is ADER, who coordinates rural electrification and manages the FNE. The FNE is used to subsidize rural electrification 

projects up to a maximum of 70% per project, with a current annual budget of € 1-2 million (Beguerie and Blanchard 2009).  

Currently 56 projects in rural communities are established, providing for electrical power. Rural power supply is highly 

dependent on diesel generators, as it is has the lowest investment costs (ADER 2010).  

 

In Tanzania, the most important electricity supplier is TANESCO. Originally established in 1931 as a state owned company, 

TANESCO was privatized in 2004. Next to TANESCO several Independent Power Producers (IPPs) feed the national grid and 

isolated areas, supplying for about one third of the electricity demand. The country’s total installed capacity is equal to 

1219 MW, of which hydropower comprise 561 MW and thermal 658 MW. In addition, a small amount of electricity, 12 MW, 

is imported from neighboring countries Uganda and Zambia (MEM 2010). Electricity is supplied by both interconnected and 

isolated systems. The electricity supply in Tanzania is characterized by high cost and low reliability. Different tariffs of 

electricity apply but in general 1 kWh is sold for 156 TSH (€ 0.08), and an additional monthly service charge of 2.303 TSH (€ 

1.32 applies (TANESCO 2010).  

Also in Tanzania the rural electrification rate is very low. TANESCO serves mainly urban areas… In order to stimulate access 

to energy in rural areas, the government established the Rural Energy Agency (REA) and the Rural Energy Fund (REF) to 

mobilize, to coordinate and facilitate public and private initiatives in rural energy (Rural Energy Agency 2008).  The REA is 

assigned the task to promote investment in modern energy sources, and attract investment from third parties such as 
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NGO’s and Community Based Organizations (CBOs). In turn, the REF subsidizes third party projects so energy costs can be 

reduced and risks for investors can be mitigated. Although TANESCO is not primary engaged in rural electrification, from the 

revenues of every TANESCO bill, 3 % is redirected to REA.  

 

Jatropha oil and biogas can be used for electricity generation, and can replace conventional oil that is used in thermal 

plants. The end product, electricity, is not affected or changed by fuel switching. End users will not notice the difference 

between fossil fuel generated and biofuel generated electricity, and therefore user preferences are assumed to be non-

existent yielding high possibilities for jatropha to enter the electricity market.  

6.2  OTHER RELATED REGIMES  

Next to the energy regime several other regimes are relevant to biofuel technology. However, no specific transition takes 

place within these regimes, rather they influence and are influenced by the transition in the energy regime. Van Eijck (2006) 

mentions the agricultural regime and the financial regime, briefly elaborated below.  Here, also the transport regime plays a 

role, particularly in Madagascar, where the main sales of the biofuel are foreseen to go to the local transport sector.  

As noted before, the transport sector consumes a main share of petroleum based products. These products are distributed 

by several companies. Only four distributors of petroleum-based products are present in Madagascar; Shell, Jovanna, 

Gallana and Total. In Tanzania more variety amongst distributors can be found, whereas BP is the main one. Although the 

manner of transport in itself will not be changed by the project, the type of fuel used can be substituted by, or 

complemented with biofuel. In Tanzania local busses known as Dalla Dalla’s are the main type of public transport. In 

Madagascar, the vans that transport local people are called taxi-brousses. Private taxi’s in Madagascar often use empty 

coke bottles to fuel the car instead of the tank, to keep track of the consumed fuel. In order to switch fuels adaption of 

either the oil or the engine is required in order for vehicles to run on biofuel, which might cause some resistance. 

Openshaw (2000) argues that options for biofuel sales lie mainly in remote, less frequently supplied areas.  

Second, the agricultural regime that refers to current practices that are applied and the crops cultivated. Problems in the 

regime are a low level of education among the farmers to cultivate crops. Many use traditional practices that hamper 

increases in yields. In addition the climate change affects crop yields as harvests are affected by periods of severe droughts 

and a changing pattern of rainfall. Especially the target areas in Tanzania had periods of severe droughts in 2008. In the 

outgrower areas farmers can increase their income by cultivating jatropha as an additional crop. Growing jatropha with 

accompanying guidance to cultivate can in turn increase the general knowledge of crop cultivation among farmers. 

Complementing the regime with jatropha cultivation seems very possible.  

Third, the financial regime can play a role in the transition towards jatropha. Especially in Tanzania many have access to 

micro credits, which can help to enable the population to buy jatropha seeds and therefore foster the transition. In the 

target areas in Madagascar, micro credits are less common.  

6.3  CONCLUSION 

In conclusion, the energy regimes seem to be open for a transition towards renewable energy technologies, and particularly 

for biofuels. Under pressure of landscape trends and foreign investment directed to renewable energy technologies the 

regime opens up for alternatives of the vested sources of energy.  

However, there are some barriers to overcome. The high poverty incidence in both countries makes the price of biofuel 

important. When biofuels are not able to compete with fossil fuel prices, it is not likely that consumers will switch. In 

addition, regarding wood fuel that in many cases is acquired free of charge, it is unlikely that local people will switch to 

biofuel as a result of both investment in equipment (e.g. a new stove) and the fuel itself.  

Applications for lighting seem most feasible as no additional investment has to be made since jatropha PPO can be used in 

conventional lamps. Also generation of electricity by means of biogas or biofuel retrieved from jatropha seems very 

applicable as user preferences only play a minor role here. Regarding transport, price wise biofuels are a good alternative 

for conventional diesel or petrol. However, the vested infrastructure and technology can be a barrier.  Initially fuel mixes 

seem most feasible. For the transition process, the attitudes of regime actors towards the technology are important. If 

important actors accept biofuel technology and start using it, it will foster the adoption of biofuels in the regime.  

  



 

7 CASE STUDY I: JSL BIOFUELS MADAGASCAR 

7.1  INTRODUCTION TO THE PROJECT 

JSL Biofuels Madagascar
4
 (JSL) is a private organization founded in 2007. The company aims to become a leading national 

provider and distributor of jatropha based biofuels in Madagascar 

major international player in the biofuel business. The company’s strategy follows the ‘people, planet, profit’ concept, 

whereby it aims to yield significant and 

is visualized in figure 1. Financial returns are achieved by value 

growing business that multiplies its production 

For the production of biofuel, JSL makes use of a hybrid model; a combination of large scale plantations and an outgrower 

scheme; local smallholders that cultivate j

West of Madagascar. In the Boeny region the outgrower scheme will be established in the commune of Boanamary and two 

large scale plantations are planned in the comm

7.2  DATA COLLECTION BASELINE STUDY JSL

In this section, the data collection methods are discussed, choices that are made during the research are justified with 

respect to the selection of the intervention areas.  

7.2.1  INTRODUCTION 

The project of JSL is still in an early phase, as a result no clear intervention groups in terms of households to be intervie

do exist. Consumers are not yet identified as no oil production takes place. Who exactly will use the PPO and the 

oil and equipment will be sold (e.g. cook stoves, generators, conversion kits) remains unclear at the period of study. 

Next to consumers, the outgrowers are another intervention group

implementation of the outgrower scheme in the commune of Boanamary. Negotiations with the commune were still 

ongoing, and no outgrowers could be identified. Plantation and nursery workers are another intervention group. 

nurseries, where several people take care o

workers are employed. The workers on the plantation are daily workers without a contract; it is not sure if the same group 

of workers will be working on the plantation at time 

enroll more women on the plantation in the near
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 JSL Biofuels Madagascar S.A.R.L is currently in the process of a change of name, in the near future the new name of the company will be 

Plantinum Madagascar. 

OFUELS MADAGASCAR  

PROJECT  

(JSL) is a private organization founded in 2007. The company aims to become a leading national 

atropha based biofuels in Madagascar (www.jsl-biofuels.com). In addition, JSL aims to become a 

major international player in the biofuel business. The company’s strategy follows the ‘people, planet, profit’ concept, 

 measurable social, environmental and financial returns, this triple bottom approach 

is visualized in figure 1. Financial returns are achieved by value creation; eventually JSL will become a 

growing business that multiplies its production volume over time. 

 

Figure 7.1: Triple bottom approach 

For the production of biofuel, JSL makes use of a hybrid model; a combination of large scale plantations and an outgrower 

cultivate jatropha on their own land. JSL is active in the Mahajanga province in the North 

West of Madagascar. In the Boeny region the outgrower scheme will be established in the commune of Boanamary and two 

large scale plantations are planned in the communes of Marosakoa and Ankazomborona.   

LINE STUDY JSL  

In this section, the data collection methods are discussed, choices that are made during the research are justified with 

respect to the selection of the intervention areas.   

The project of JSL is still in an early phase, as a result no clear intervention groups in terms of households to be intervie

do exist. Consumers are not yet identified as no oil production takes place. Who exactly will use the PPO and the 

oil and equipment will be sold (e.g. cook stoves, generators, conversion kits) remains unclear at the period of study. 

s, the outgrowers are another intervention group. At time of the research JSL was preparing the 

of the outgrower scheme in the commune of Boanamary. Negotiations with the commune were still 

ongoing, and no outgrowers could be identified. Plantation and nursery workers are another intervention group. 

nurseries, where several people take care of growing jatropha seedlings before they are transferred to the plantation, 

The workers on the plantation are daily workers without a contract; it is not sure if the same group 

of workers will be working on the plantation at time of the impact assessment. This is reinforced by JSLs preference to 

enroll more women on the plantation in the near-future, mainly for maintenance of the plants, which might replace several 
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(JSL) is a private organization founded in 2007. The company aims to become a leading national 

addition, JSL aims to become a 

major international player in the biofuel business. The company’s strategy follows the ‘people, planet, profit’ concept, 

measurable social, environmental and financial returns, this triple bottom approach 

eventually JSL will become a self-sustaining, 

For the production of biofuel, JSL makes use of a hybrid model; a combination of large scale plantations and an outgrower 

atropha on their own land. JSL is active in the Mahajanga province in the North 

West of Madagascar. In the Boeny region the outgrower scheme will be established in the commune of Boanamary and two 

In this section, the data collection methods are discussed, choices that are made during the research are justified with 

The project of JSL is still in an early phase, as a result no clear intervention groups in terms of households to be interviewed 

do exist. Consumers are not yet identified as no oil production takes place. Who exactly will use the PPO and the where the 

oil and equipment will be sold (e.g. cook stoves, generators, conversion kits) remains unclear at the period of study.  
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plantation workers. Furthermore, no ready-to-use data on the workers is available, and the workers are widespread over 

the communes.  

Instead of focusing the research on intervention groups, the focus was put on intervention areas. In consultation with JSL 

three key intervention areas are identified within the partnering communes. Two intervention areas are selected in the 

plantation areas; the fokontany (village) of Marosakoa in the commune of Marosakoa and the fokontany of Mahatazana in 

the commune of Ankazomborona. In the commune of Boanamary, where JSL is in the process of setting up the outgrower’s 

scheme, the fokontany of Ambatomalama was selected.  

The sampling method is based on full sampling of the selected intervention areas. Full sampling is chosen as a method for 

two reasons. First, drawing a full sample gives a clear and detailed view of the population in the area. Second, the research 

was conducted during the raining season, making it hard to access several communes. As meetings with the local 

government turned out to be rather time-consuming and hard to plan, the choice was made not to look for a control group 

outside of the JSL intervention areas. 

Rather than a random sample in the communes, a choice for smaller intervention areas below community level, four 

fokontanies. Third, under time restrictions and the conditions of the rainy season, an alternative for a control group is 

sought. Instead of adding a non-intervention area or group of people, the households in the sample will fall apart into three 

groups: plantation workers and outgrowers, consumers and a part that is neither involved in the plantation work or 

outgrower scheme, nor is a consumer of the jatropha biofuels, this part will serve as an alternative for a control group.  

A common phenomenon in Madagascar is ‘Fady’ or taboos. It can be fady to eat pork, wear red clothes or to work on the 

land on certain days. During the drawing of the sample the local fady was taken into consideration. For example, the people 

that live in a certain area might not work on their land on Fridays. To increase the response rate of the surveys, the research 

in that area was done on Fridays when people tend to stay at home.   

For the interviewing the households, a team of three students and three local villagers have been set up. The composition 

of the team proved to be very useful.  

7.2.2  THE INTERVENTION AREAS  

A brief description of the intervention areas is provided below. Subsequently the fokontanies of Marosakoa, 

Ankazomborona and Ambatomalama are discussed.  

7.2.2.1 FOKONTANY OF MAROSAKOA 

The fokontany of Marosakoa is situated in the commune of Marosakoa, along the RN4 (Route Nationale) to Antananarivo, 

about 100 kilometers from Mahajanga. The commune is part of the Marovay district in the Boeny region, and stretches a 

surface of 1560 km
2
 and is divided into 15 fokontanies.  

 

 

 

 

 

Figure 7.2: Fokontany of Marosakoa 

The commune borders with the national park d’Ankarafantsika in the South, with the commune of Ankazomborona in the 

North, in the East with the commune of Manerinerina and in the West with the commune of Ambolomoty.  

The project of JSL is most advanced in this commune; by February 2010 a total of 200 hectares of jatropha trees have been 

planted. The fokontany consists of four smaller areas, sectors, in French ‘secteurs’ that in turn consist of several villages. 

This is visualized in figure x. A sector is indicated with a number, followed by the name of the most important village within 

that sector. Sometimes as sector only has one village. Sectors two and four of the fokontany are closest to the JSL 
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plantation. Sector one is the centre of the fokontany and lies central and alongside the RN4. The mayor office is located in 

this sector and several shops can be found.  

7.2.2.2 FOKONTANY OF MAHATAZANA  

The fokontany of Mahatazana is situated in the commune of Ankazomborona, which is situated about 88 kilometers of 

Mahajanga. The commune of Ankazomborona is part of the Marovay district, situated in the Boeny province. The commune 

of Ankazomborona stretches a surface of 1950 km
2
, and consists of 16 fokontanies. The number of households in the 

commune was 4851 in 2002 and with a total population of 24.258 and an estimated average household size of five.  

 

 

 

 

Figure 7.3: Fokontany of Mahatazana 

Mahatazana lies about 15 kilometers from the RN4 that runs through the center of Ankazomborona. During the rainy 

season the unpaved road gets very muddy, and the fokontany is often inaccessible by car. JSL has targeted an area of 200 

ha to be planted by 2010/2011 in the commune of Ankazomborona; the fokontany of Mahatazana was identified as one of 

the main intervention areas. Mahatazana is subdivided into six sectors. In the figure below, a schematic overview of the 

fokontany is provided. In the sample that has been drawn sector 6 is not included.  Although this sector lies close to the 

National Park, it lies quite far from the center of Mahatazana. The conditions of the road had been deteriorated during the 

period of the research making it not possible to go into this area.   

7.2.2.3 FOKONTANY OF AMBATOMALAMA 

The outgrower’s scheme of JSL concentrates on the commune of Boanamary situated in the Mahajanga II district, about 40 

kilometers from Mahajanga. The fokontany of Ambatomalama is selected as intervention area in this research. The 

fokontany is situated 8 kilometers from the centre of the commune 

 

 

 

 

 

Figure 7.4: Fokontany of Ambatomalama 

Many people in Boanamary were employed by factories that have been set up in the commune, however after the 

shutdown, the commune struggles with high employment rates. About 25 families leave the fokontany in rainy season; they 

were not present during the time of the research.  
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7.2.3  RESULTS 

In the target areas, the baseline study as explained under the research framework is executed. By means of surveys, 

interviews, observations and one focus group baseline data is collected.  

Before being able to interview the households in the target areas, permission was asked to the local government. The 

surveys and the interviews were well received, and consequently the response rate was very high. All of the people 

approached were willing to answer the questions in the surveys or the open-ended interviews. As the topics of the survey 

are closely related to the daily lives of the population, questions could be answered rather easily. In total, 473 households 

have been interviewed by means of the household survey. Based on the total number of households in the target areas, the 

confidence level and the confidence interval are calculated
5
. 

 # surveys Population Confidence level Confidence interval 

Marosakoa 203 210 99% 2 

Mahatazana 135 +/- 200 95% 5 

Ambatomalama 135 +/- 160 95% 4 

Table 7.1: Overview survey data Madagascar 

The confidence level and the confidence interval give information about the accuracy of the interpretation of the survey 

results. The confidence level gives insight in the certainty of the results, and the confidence interval is the margin of error. A 

low confidence interval indicates a higher reliability and vice versa. Putting a confidence level of 95% and a confidence 

interval of 5% together, it means you can be 95% sure that the true percentage of the population that picked the 

corresponding answer lies between +/- 5% of the obtained result.  

Next to the quantitative data collection by means of the survey, local key persons and stakeholders are interviewed by 

means of open end interviews. Mainly beneficiaries of the project and local leaders were targeted. An overview of the 

interviewed people is listed in the table below. A full list of the interviewees can be found in appendix C.  

Interview Number of interviews 

Local government 5 

National Park 1 

Ministry of Energy 1 

Shops 6 

Casielec (rural electrification) 2 

Medical institutions 1 

Schools - 

JSL 1 

Total number of interviews 17 

                            Table 7.2: Overview of interviews 

One focus group of JSL workers is set up. A total of 6 plantation workers participated in the focus group discussion. During 

the research, accommodation was sought in the intervention areas, being in the intervention areas allows for additional 

findings and insight in village life. It proved very useful to stay within the different intervention areas during the research, 

where observations yielded additional findings and understanding of the local livelihood.  

 

 

 

 

                                                                        
5
 The confidence level and interval are calculated using the sample size calculator at www.surveysystem.com 



 

7.3  NICHE DYNAMICS 

The internal niche processes are discussed

different actors that play a role in the project

where after the learning processes are e

7.3.1  SOCIAL NETWORK 

Transition experiments are complex and multidimensional, which makes it hard for a single actor to deal with problems 

by itself. Rather, a social network is established. A social network can be defined as: 

‘A group of persons or organizations that in a formal or informal way have regular and close contact in order to 

realize one or more mutual goals’ (Raven et al 2008)

A social network helps to reduce uncertainties and to increase the success of the project in several ways. F

multiple actors take care of a part of the activities, risks can be distributed. Second, a social network that consists of va

actors disposes of more resources than a single actor. Third, within a network a higher variety of expertise an

is present than in a single organization. And finally, experiences and lessons can be exchanged. The actor network of JSL 

Biofuels Madagascar and the relations amongst them are visualized in the figure below. 

Within a social network two types of actors can be distinguished; partners and stakeholders. In the figure above, a 

distinction is made between partners and stakeholder, on a local and global level. T

project are discussed in the next sections.  

are discussed in this section; first the social network of JSL is drawn up

different actors that play a role in the project, subsequently the expectations of JSL and the beneficiaries are discussed 

the learning processes are elaborated.  

Transition experiments are complex and multidimensional, which makes it hard for a single actor to deal with problems 

. Rather, a social network is established. A social network can be defined as:  

s or organizations that in a formal or informal way have regular and close contact in order to 

realize one or more mutual goals’ (Raven et al 2008) 

A social network helps to reduce uncertainties and to increase the success of the project in several ways. F

multiple actors take care of a part of the activities, risks can be distributed. Second, a social network that consists of va

actors disposes of more resources than a single actor. Third, within a network a higher variety of expertise an

is present than in a single organization. And finally, experiences and lessons can be exchanged. The actor network of JSL 

Biofuels Madagascar and the relations amongst them are visualized in the figure below.  

Figure 7.5: Social network of JSL  

Within a social network two types of actors can be distinguished; partners and stakeholders. In the figure above, a 

distinction is made between partners and stakeholder, on a local and global level. The actors and their relation to the 

project are discussed in the next sections.   
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, subsequently the expectations of JSL and the beneficiaries are discussed 

Transition experiments are complex and multidimensional, which makes it hard for a single actor to deal with problems all 

s or organizations that in a formal or informal way have regular and close contact in order to 
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multiple actors take care of a part of the activities, risks can be distributed. Second, a social network that consists of various 
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is present than in a single organization. And finally, experiences and lessons can be exchanged. The actor network of JSL 
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7.3.1.1 PARTNERS  

Partners are persons or organizations that are a formal part of the social network surrounding a transition experiment. In 

the social network of JSL several partners can be found, whereas a distinction can be made between global and local 

partners. Global partners ‘at some distance’ of the project, while local partners can be found at the specific local project 

site. Global partners play a role in the diffusion of knowledge on the global niche level, while local partners are crucial for 

the execution of the project.  

Among the global partners of JSL, The Global Exchange for Social Investment (GEXSI) and the Jatropha Alliance are found. 

JSL is founded by three members of the GEXSI in 2007. GEXSI is a UK charity based organization that links charitable donors, 

entrepreneurs and investors in funding social businesses in low-income regions around the world. The not-for-profit 

organization is founded in 2004 and its mission is based on from ‘aid to market’ development.  They state that a social 

business has a longer life than the average grant funded one-off project and respects local ownership (GEXSI 2010). In the 

field of pro-poor alternative biofuel investments based on jatropha, GEXSI is a leading agency. The GEXSI supports the 

project as a consortium partner that provides JSL with supervision, guidance and support. Furthermore, GEXSI plays an 

important role in securing funds for JSL.  

The Jatropha Alliance is initiated by the GEXSI and aims to support all actors that are involved in jatropha projects in 

realizing the potential of this second generation feedstock for biofuel (Jatropha Alliance 2010). The Jatropha Alliance 

functions as a platform for the jatropha industry. Key activities are active network building, shaping the agenda, sharing 

knowledge, experiences and expertise in the jatropha industry. The Jatropha Alliance also created publicity for jatropha 

biofuels and analyses the sector. Both partners are important for JSL when it comes to the input and sharing of knowledge 

with regard to jatropha and the project set up. 

The German Development Aid is global actor that is also actively involved at the local level of the project. GTZ holds an 

office in Mahajanga, and has close ties with JSL. A GTZ member sits in the advisory board of JSL and is involved in the 

project for assistance in managing the outgrower scheme. Potentially they will collaborate with JSL on the introduction of 

cook stoves that run on PPO in the Boeny province. Also, JSL works closely together with GTZ in other programs in the 

region like reforestation projects, however this lies beyond the scope of this research.   

Other global partners are Elsbett AG, the International Crop Research Institute (ICRISAT), Partners for Innovation, the 

Energy and Resource Institute (TERI) and the Daey Ouwens Fund (DOF).  

For the conversion of engines to run on pure plant oil, JSL partners with Elsbett AG. Elsbett AG has a lot of experience about 

pure plant oil technologies; they have been working with these techniques for over 40 years and their experience and 

expertise with jatropha dates back to the 1980s. In relation with the JSL project, Elsbett provides for technological support 

in the conversion of diesel engines to run on PPO, and the introduction of small-scale generators for schools and hospitals. 

Elsbett plays a coaching and mentoring role in the project.  

ICRISAT is a leading research organization that works on sustainable ecological farming in sub-Saharan Africa and India. The 

aim of the organization is to ‘reduce poverty, enhance food and nutritional security and protect the environment of the 

semi-arid tropics by helping empower the poor through science with a human face’ (ICRISAT 2010). JSL signed a 

cooperation agreement with this organization to jointly conduct a field research program in Madagascar with regard to the 

establishment of the outgrower scheme.  

Partners for Innovation partner with JSL in the establishment of a sustainability framework for jatropha cultivation. TERI is 

an institute that provides JSL with additional expertise with regard to the transfer of Jatropha biofuel technologies and 

know-how to Madagascar.  

Finally, as a funding organization, the Daey Ouwens Fund of NL Agency is a partner in the project. Through financing the 

project, the DOF to wants to improve access to energy in the least developed countries, its direct aim. Furthermore, the 

project should contribute to the Millennium Development Goals 1 and 7.  

Next to the global partners, also local partners are present in the network. First, the local communes play an important role 

in the project, without their cooperation the project could not have been implemented. Within the communes of 

Marosakoa and Ankazomborona the plantations of JSL will be set up, eventually covering a total of 32.000 hectares of 

jatropha. The targeted land of the plantations in Marosakoa and Ankazomborona belong to the state, but the negotiation 

power lies within the commune. Within the commune, the ‘conseil communale’ holds the decision power and the mayor 

can´t take any decisions without consulting them. Land rights were secured by JSL in exchange for a satellite TV, football 

field and annual shares of oil production. In Ankazomborona JSL signed a contract to secure the use of land. 
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The outgrowers’ scheme will be established in the commune of Boanamary, about 40 kilometers from Mahajanga. 

Individual farmers will cultivate jatropha on part of their land that is not in use for food production while it provides for 

extra income generating activities. At time of the research JSL was still in negotiation with the commune; the outgrower 

scheme was still in development. The communes benefit from the project in several ways. First, it provides for income 

generation either by employment at the plantation or by participating as an individual outgrower. Second, the communes 

will have access to alternative energy sources for cooking and lighting, and small-scale generators that provide electricity in 

schools and hospitals.  Furthermore, the communes receive a 0.05% of the PPO produced annually.  

Another important local partner is the National Park d’Ankarafantsika, with whom JSL signed a cooperation agreement. The 

National Park was looking for partners to cooperate with around the park. The plantations of JSL will serve as protection to 

the park as they have a function as a fire belt. The leaves of jatropha are non-flammable and thus, therefore fires that occur 

outside of the park will not be able to enter the park. Furthermore, the roads that lead to the plantation, constructed by 

JSL, increase the accessibility of the park in case of bush fires.  

Another local partner is the Anti Erosion Program (PLAE), a Malagasy not-for-profit organization that works in the 

communes to control erosion. It is financed by the ministry of Agriculture and Fisheries. Since 2008 the PLAE is operative in 

five sites in Madagascar, amongst others in the district of Marovay in the Boeny province where the program is managed by 

the local NGO Mazava. The PLAE supports the cultivation of Jatropha as it helps in the struggle against wind and water 

erosion in semi-arid areas.  

7.3.1.2 STAKEHOLDERS  

Besides partners that have formal relations with JSL, also another group of actors can be found in the network, the 

stakeholders. Stakeholders can be defined as persons or organizations that are not formally a part of the transition 

experiment, but have the power to influence the experiment or experience the (future) effects of the experiment. Again, a 

distinction is made between stakeholders on a global and local level.  

The government of Madagascar and in particular the Ministry of Energy and Mining (MEM) wishes to augment the share of 

renewable energy in the national energy supply. Although the priority of the government lies on hydropower, it welcomes 

all other renewable energy projects. Currently, Madagascar imports all of its petroleum based products, resulting in high 

dependencies on oil exporting countries. By increasing the share of renewables, Madagascar can reduce dependencies and 

at the same time, developing the renewable energy sector will lead to sustainable development with respect for the 

environment. In addition, high tax rates that are applied to petroleum-based products can be reduced as cheaper 

domestically produced alternatives become available.  

Globally, many environmental organizations fear for (an increase of) food shortages as a result of biofuel crop cultivation. 

Negative publicity surrounds biofuels, mainly first generation biofuels that are mainly based on food crops.  On the other 

hand, renewable energy technologies in general are promoted by environmental organizations as they help to combat 

climate change by carbon neutral or cleaner technologies.  

On a local level, the transport sector is identified as a stakeholder in the network. Biofuels are particularly of interest to the 

transport sector, as they are highly suitable to replace or complement diesel. The transport sector can benefit from clean 

fuels, and a forecasted lower price. The aim of JSL is to sell the main part of the Jatropha oil to this sector. The oil is 

targeted to be used in local taxi-busses (taxi-brousses) that run locally from Mahajanga to other cities in the country. Up 

until now, the actors in the transport sector that will use the PPO remain unknown and JSL is currently exploring 

possibilities for sales of Jatropha oil. The transport sector will play a crucial role in the success of the project as they form 

the forecasted purchasing party.  

With regard to rural electrification, two organizations are of interest to JSL; ADER and CASIELEC. ADER is a key actor in rural 

electrification as a governmental body that co-finances private electrification projects in rural areas. The priority for 

electrification in rural areas lies on renewable energy sources. However, the initial investment costs are very high and 

therefore many companies choose for conventional diesel generators.  

Casielec is one of the private organizations funded by ADER. Casielec provides for access to electricity in several rural 

regions of Madagascar. The company is also operative in Marosakoa and Ankazomborona; and has established a small-scale 

independent grid, fuelled by diesel generators. As oil prices are unpredictable and fluctuating, the PPO form JSL can be an 

interesting alternative for the generation of electricity.  
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During the set up of the project local cattle breeders putted themselves forward as ‘losers’ of the project. The plantation in 

Marosakoa takes up several hundred hectares of former pasture land. Local cattle breeders fear for food shortages for their 

zebus as a result of the loss of a significant part of their grazing land. JSL dealt with the problem, and aims to grow low 

cover vegetation in between the jatropha trees. This way, the cattle breeders can still pasture the cattle on the land, while 

in the meantime JSL benefits from the fertile manure they leave on the plantation.  

7.3.1.3 NETWORK DYNAMICS 

Initially, JSL started in the South of Madagascar. As climatic conditions as well as the infrastructure were not favorable, and 

the mayors were hard to work with the company moved to the Boeny province. A better infrastructure is in place, as well as 

rainfall conditions and the long heat phases the region experiences. JSL became aware of the fact that the National Park 

was looking for partners who wanted to collaborate with them around the park. Also the mayors of the communes involved 

were quite good to work with. This led JSL to the location they are today.  

The formation of the JSL network is a dynamic and ongoing process and yet an early stage, especially with regard to local 

counterparts. Many actors have not yet been defined, especially in the sales and distribution part of the project. Although 

JSL aims to provide schools and medical institutions with PPO fuelled generators, up until now the schools and medical 

institutions are not yet identified. It is unknown what transport organizations will participate, and how the distribution 

channels for the sales of pure plant oil on the local market will be set up. During the project, new actors put themselves 

forward, like the local cattle breeders as ‘losers’ of the project.  

JSL strongly values good and trustworthy relationships with local communities; it’s a key to their success. Relationships 

should be strong, transparent and the community should be actively involved. By providing the communities with a share of 

0.05% of the oil that is produced on their land, setting wages above the minimum level and making the plantation suitable 

for grazing, JSL aims to strengthen ties with the communities. The communication with the local government is stable and 

well maintained. The workers, that now work on a daily basis and not yet have a contract, know JSL by ‘the jatropha 

company, rather than by its actual name.   

7.3.1.4 LINKAGES WITH OTHER PROJECTS 

Transition experiments take place in the context of a broader societal transition. Many other experiments aim to contribute 

to the similar societal issue. The social network surrounding a transition experiment should not be isolated from the 

broader context. Therefore, it is important that the project is externally orientated. Interaction and linkages with other 

experiments should be sought in order to strengthen the own experiment. Interaction can take place in several forms; as 

collaboration between projects, the exchange of knowledge and experiences and sharing resources and lessons learned.  

JSL is externally orientated, mainly through the global partners the Jatropha Alliance and GEXSI. The Jatropha Alliance is a 

platform where experiences and knowledge about jatropha cultivation is shared amongst the members. JSL is an active 

member of the Jatropha Alliance, one of the staff members of JSL is the director of the Jatropha Alliance. Knowledge and 

experiences are easily passed on to the local experiment level. In turn the project provided for useful inputs for other 

Alliance members. This way, projects can build upon each other, rather than everyone has to re-invent the wheel.  

The Jatropha Alliance makes use of shared vision as a strategically instrument to involve other projects in the platform. The 

shared vision functions as a bond between the projects. Also GEXSI plays an important role in linkages with other projects. 

Recently they have undertaken a market study, with the aim to identify all existing jatropha projects in the world and 

comparing their ideas and approaches.  

On a local level, JSL has several linkages with other jatropha projects in Madagascar. Linkages occur mainly by informal 

contacts. JSL occasionally shares resources like tractors with another jatropha project that is located in the region of 

Mahajanga. It had the possibility to take over a jatropha nursery that when a project in the region shut down.  

Also, JSL was involved in setting up a pilot project for outgrowers in Miandrivazo, in the Menabe province in 2008.  

7.3.2  EXPECTATIONS AND VISIONS 

Expectations are the things that one hopes or thinks to accomplish in the (near) future. It’s a perspective on the future and 

important motives for change and human actions. Expectations can be used strategically in a transition experiment in three 
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ways. First, expectations can be used to legitimize the project activities. Second, expectations can be used to attract actors 

and mobilize resources. In order to attract attention and support from partners, expectations have to be ‘constitutive’ or 

‘performative’. By articulating expectations about the technology and what it can bring to a certain actor, expectations are 

used in brokering relations (Borup et al 2006). Finally, expectations play a role in reducing uncertainties.     

Expectations are not static; rather they follow a temporal patterning over time (Borup et al 2006). It is therefore interesting 

to map expectations of different parties today, and see how expectations have become more explicit, detailed or adjusted 

over time. In this section expectations of different actors are discussed. First, JSL as the implementing organization has a 

number of expectations with regard to the technology, and the project results that influence the social and ecological 

situation in the project areas.  

Next to JSL, the beneficiaries’ expectations are discussed. Since the project has just started, and is aimed at improving 

access to energy and a contribution to economic and environmental welfare, it is important to map the expectations that 

live amongst the beneficiaries.  

7.3.2.1 EXPECTATIONS OF JSL 

As stated before, JSL aims to become a major player in the national biofuel market of Madagascar and beyond. The overall 

goal of JSL can be defined as: 

‘To provide local villagers and small transport business with clean fuels for transport or energy under the condition of a self‐

sustaining business model to produce and market the clean fuels, to local transport companies and to be able to cross‐

subsidize access to energy initiatives in the village where the company operates.’  

Initial expectations of the JSL will be high; these early promises are an important factor in order to contract allies and 

funding of the project (Borup et al 2006). The intended results, the expectations, are divided into different categories; 

economic feasibility, seed and oil production, applications of PPO and social and ecological impact. 

7.3.2.1.1 ECONOMIC FEASIBILITY 

Whereas JSL is dependent on funding, 50% by DOF and 50% of own and other sources in order to execute the proposed 

project, it expects to become a viable self-sustaining company in the near future. Capital is needed for the initial set-up of 

the organization, but when the PPO sales are possible financial returns can be made. The oil price is an important factor, as 

it is the main competitor for biofuels in the energy regime. Today, regular diesel is currently sold for $1.05, JSL expects to 

offer PPO for a lower price of about $0.72. However, it is acknowledged that this will be a challenging task to accomplish, 

and price expectations might be too optimistic.  

The plants are expected to have a maximum yield after a period of five years. First maximum yields are therefore expected 

in the 2013/2014 season when the first plants are maturated. The production will rise up to a maximum of 699.000 liters 

(644 ton) by 2015 and thereafter production remains constant, unless the full scenario of the project is implemented. If JSL 

is granted additional funding, continuous scaling up of the plantation is scheduled, up to a maximum of 30.000 hectares.  

 JSL foresees high possibilities to sell PPO on the local market. The local market is assumed to be able to absorb the 

production capacity of JSL, when the market is saturated or demand is lower than the production volume, international 

markets will be tapped. In both cases, the PPO yields are expected to be enough to guarantee the self-sustainable business 

model. With expected oil sales by mid-2010 financial sustainability is expected in June 2011. Additional financial returns 

come from the options of using byproducts from the seedcake, and revenues from carbon credits. In case of the plantation, 

the detoxified seedcake will be brought back to the soil as a fertilizer. In the outgrower regions, the distribution of the 

seedcake back to the land is more costly. JSL is currently looking into the option of biogas production. By an anaerobic 

fermentation process methane can be extracted from the seedcake and used for electricity generation.  

7.3.2.1.2 SEED AND OIL PRODUCTION  

JSL uses a hybrid model for the cultivation of Jatropha: two large scale plantations will be set up in the communes of 

Marosakoa and Ankazomborona and an outgrower’s scheme will be implemented in the commune of Boanamary.  

At time of the research, the plantation in Marosakoa was operational; 50 hectares were planted in the year 2008/2009 and 

an additional 150 hectares were targeted in 2009/2010. JSL expects to start planting jatropha on the soils of 

Ankazomborona in the next year. An overview of targeted and planted areas is given in the table below.  
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Commune Total targeted area Currently planted 

2009/2010 

Targeted by 

2010 / 2011 

Targeted by 2015 (full 

scenario) 

 2.000 ha 200 ha 200 ha 2.000 

Ankazomborona 32.000 ha - 300 ha 32.000 

Total  34.000 ha 200 ha 500 ha max 30.000 

Table 7.3: Targeted areas for large scale jatropha cultivation 

The time horizon for the DOF project stretches from March 2009 until March 2011, and by March 2011 JSL expects to have 

planted 750.000 jatropha trees on a surface of 500 hectares on the plantations of both Marosakoa and Ankazomborona. 

Beyond the time horizon of the DOF project, two scenarios are given for further growth of the company depending on 

further funding.   

 

Figure 7.6: JSL plantation in Marosakoa                                         Figure 7.7: JSL nursery near Mahajanga 

In order to enhance plant growth, fertilizer is applied to the soil, without fertilizer the plants barely grow. JSL mainly makes 

use of organic fertilizer, a mix of compost (85%) and grinded zebu horns (15%). On about 20 hectares of the land a mixture 

of compost (85 %) and chemically produced NPK (15%) is applied. For the root development the plant needs Phosphor (P), 

the Kalium (K) is needed to keep it alive.  

Weeding is necessary and is done during the rainy season partly manual and partly mechanical. Pruning is important too, 

the shape of the three can increase productivity. When the center of the three is opened, more sunlight can be captured. 

The cutting of the trees is a punctual intervention; it can be done before and after the rainy season. The trees have to be 

cut at the end of the rainy season. Another task is pest control and preventive measures against insects; this will depend on 

the existence and intensity of insects. Pesticides are only used incidentally, not preventively. The plants are given a 

treatment when needed. The main attack occurs when plants are young and weak.  After the harvest, the seeds have to be 

dried for 2 weeks in the open air with reduced sun impact.  

For small quantities of oil, the oil pressing mill will initially be set up and operated in city of Mahajanga. When the 

production goes beyond 500 hectares, it is likely that the oil mill will be transferred closer to the plantation sites, to one of 

the involved communes. The oil mill has a capacity of pressing 480 liters of PPO per day, equal to 175.200 liter per year 

when it is used 365 days a year.  

7.3.2.1.3 APPLICATIONS OF OIL 

 JSL targets mainly the national transport market for the sales of PPO. Furthermore, PPO will be used for other applications; 

lamps, cook stoves and generators. An overview of the expected share in sales of different application types is provided in 

the table below. It can be derived that the large majority of the PPO is foreseen to be sold to the transport sector.  

The oil that is pressed from the fruits of the jatropha tree comes out of the pressing process as PPO that can be used 

directly without further adjusting chemical properties. When using biofuels as a substitute or complement to regular used 

fuels, two options are present. Either the PPO can be converted into biodiesel, or current technologies can be adapted to 

the properties of PPO. Here, the last option is chosen; by means of and engine conversion kit, engines of taxi-brousses (local 

means of transport) will be adapted in order to run on PPO. However, user preferences might converge on the type of end 
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fuel preferred. Although PPO use is cheaper and environmentally more sound, a counter argument is that biodiesel is more 

practical in its use. Modifications are not necessary, and the biodiesel can easily be mixed with conventional fuels. As end 

users are not identified yet, expectations with regard to end fuel remain unclear.  

Sector Share of oil production 

Generators 14 % 

Transport Sector 79 % 

Lamps and Stoves 7 % 

Total  100% 

   Table 7.4: Division of PPO sales across sectors (Source: project proposal JSL) 

In addition to fuel substitution in the transport sector, JSL plans to install jatropha suitable generators, bring cook stoves to 

the market and the oil can be used in conventional lamps. Generators will be installed in schools and hospitals of the 

communes involved to provide for electricity. 10 kW generators will be provided for schools, businesses and individual 

applications. For hospitals, 200 kWh generators will be installed. When the production volume is sufficient, JSL will look into 

options to connect households to a PPO fueled grid probably in cooperation with ADER that deals with rural electrification. 

Either existing generators can be replaced by generators suitable for jatropha PPO, or new areas can be connected.  

For cooking on jatropha PPO, special cook stoves will be brought to the market. Lighting applications do not require special 

lamps adjustments, and the PPO can be used directly in petroleum lamps. Lamps that are currently used and available on 

the local market are suitable to be fueled by jatropha.  

 2011 2015 2015 (full scenario) 

 # installations/ 

connections 

# people access 

to energy 

# installations/ 

connections 

# people access 

to energy 

# installations/ 

connections 

# people access 

to energy 

Homes 550 2.750 825 4.125 1.350 6.750 

Hospitals 0 0 0 0 15 750 

Schools 5 150 9 225 40 1.200 

Businesses 5 25 9 43 40 200 

Taxi Brousses 5 25.500 23 117.300 118 601.800 

Trucks 0 0 3 3 12 12 

Total  565 28.425 868 121.726 1.575 610.712 

Table 7.5: Access to energy (Source: project proposal JSL) 

In terms of access to energy, JSL expects to introduce oil adapted technology to the market by June 2011 and estimates that 

565 people will make use of jatropha PPO through different application, either directly or indirectly. In table 7.5  figures are 

provided. The number of people that have access to energy exceeds the number of connections that will be realized. A 

household consists on average 5 members introducing a biofuel cook stove or lamp will provide all five people with access 

to renewable energy. In schools, hospitals and taxi-vans (taxi-brousses) the number of connections is estimated by 

multiplying by the number of (new) users that makes use of it.  

7.3.2.1.4 SOCIO‐ECONOMIC AND ENVIRONMENTAL IMPACT 

By its project JSL aims to make a contribution to poverty reduction. With regard to income, this directly results from the job 

opportunities and the outgrower scheme that targets local rural households.  The plantations of JSL require both full time 

and part time workers. Today about 80 daily workers are employed, the number of employees is expected to be 163 by 

2011, and 950 by 2015. Based on the full scenario, continuous up scaling of the project to 30.000 hectares, 4.500 workers 

will be needed. By setting the salary just above the minimum wage, the company helps to move part of the population 

beyond the poverty line. The minimum wage is about 3000 MGA (€ 1,08) per day JSL pays a salary of 3500 MGA per day (€ 

1,26). In addition, JSL aims to provide workers with additional benefits as health care provision and daily food. As the 

plantation workers are not yet under contract, health care provision is not yet specified and arranged. Provision of food 

stopped, as problems arise from trust issues. Instead of daily meals at the plantation the workers received a raise of salary.  

Other income generating opportunities for the local population result from participation in the outgrower scheme. Based 

on a plot of one hectare, additional annual income of selling seeds is expected to be € 160. Outgrowers can sell the seeds 

from the jatropha they grow on their land for a calculated price of about € 0,076 per kg. The extra workload of growing 

jatropha is relatively small; it is estimated to be 30-40 days per year. In total, JSL aims to integrate 750 smallholders by 

2015. In the full scenario 4.000 outgrowers are targeted, increasing up to 12.000 by 2020.  

In addition to income generation by either employment or the outgrower scheme, small community activities result from 
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the project that further stimulates local development like the conversion of vehicles and the possibility to produce and sell 

soap. 

More affordable energy sources are another way to enhance the local situation with regard to poverty. Compared to the 

price of diesel, the fuel costs of PPO will be lower and thus fuel switching will result in cost savings. In addition, in the 

transport sector margins will be set higher than sales on local markets for applications in cook stoves, lamps or generators. 

Given the large share in the forecasted sales volume, main profits will result from the transport sector. The higher margins 

will be used to cross-subsidize access to energy for local people in the communes JSL operates. The PPO becomes more 

affordable for the local population and energy access is further stimulated. 

Another topic under MDG one is hunger. Biofuels, and mainly the first generation that are based on food crops as sugar 

cane, are widely criticized as they competes with food security. JSL foresees no competition with food crops, first of all 

jatropha is an inedible plant. Rice is the main crop cultivated in the areas requiring wetlands for cultivation; the areas where 

JSL is setting up the plantation are not suitable for rice cultivation. Therefore, substitution of rice fields by jatropha is not 

feasible. It would be possible to grow other crops on the marginal soil, but this requires large inputs of fertilizer compared 

to jatropha cultivation. Also, food production is very important for the livelihood of the local population, they will think 

twice before deciding to give up (part) of their food production.  

With respect to environmental sustainability, the main impact of the project results from the amount of fossil fuels to be 

substituted. By fuel switching to PPO, which will occur mainly in the transport sector, the offset of CO2 is calculated to be 

90.000 ton of CO2 in full scenario, which is argued to be considerably more than first generation biofuels.  

The amount of carbon that is released during burning of the PPO use corresponds to the amount of carbon sequestration 

by the plant, therefore its carbon neutral. However, the greenhouse gas balance is negatively influenced by irrigation and 

chemical fertilizer use and additional transport that results from the project. Furthermore, negative implications arise from 

the transesterification process of PPO into biodiesel.  

In addition, JSL makes use of tractors for land cultivation that run on regular diesel. Also additional transport that follows 

for example from visits to the plantation and the nurseries, the supply of equipment and seedlings to the plantations result 

in extra carbon emissions. Release of underground CO2 storage is limited since JSL is not ploughing the land, whereby 

deeper layers of soil will be turned to the top. Rather, a tool is used whereby the top soil will stay on top, a ‘hole’ is dragged 

to make place for the jatropha seedlings on the plantation. 

 

Figure 7.8: Harrow disk for mechanical weeding                     Figure 7.9: Bags of grinded zebu horns at the plantation 

By establishing the plantations on marginal soils around the national park d’Ankarafantsika, JSL contributes to the 

rehabilitation of these soils. On the plantations, JSL plants seedlings that develop a taproot and four lateral roots 

(Jongschaap 2007). JSL foresees to supply outgrowers with cuttings; these cuttings have a less developed root structure as 

they only have the secondary root structure, however also the planting of cuttings will help to keep the soil together in 

order to combat erosion.     

The main function of the plantation around the park is that it serves as a fire belt that offers protection against bushfires. 

The park lost a lot of forest cover due to bush fires that are hard to prevent or combat. By protecting the park against 

bushfires, also the biodiversity that is existent in the park is protected by protecting natural habitats. Also, the belt is a 



54 | P a g e  

 

barrier for entering the park for logging purposes that is illegal. While it helps to protect the park against illegal logging, 

alternative fuels are offered to the population for relative low prices. 

7.3.2.2 EXPECTATIONS BENEFICIARIES 

Insight is gained in the expectations of local beneficiaries by means of semi-structured interviews and a household survey. 

Subsequently the local government, institutions, businesses, households and the national park are discussed.  

7.3.2.2.1 LOCAL GOVERNMENT  

Poverty alleviation is the main driver for participation of communes in the project. The mayors interviewed all stretch the 

importance of the project for local development because employment and income generating opportunities result from the 

project. Especially the commune of Boanamary contends with high unemployment rates. Two important factories shut 

down recently (i.e. a cement factory in 2003 and a shrimp farm in 2008). Many people left the commune to seek a job 

elsewhere, other people started agricultural activities. Next to income, the project is also believed to improve agricultural 

knowledge of the local population, which is considered very low. Disadvantages are not foreseen, if there are any they will 

not outweigh the positive impact the project will have on the commune. As with all foreign projects there is some fear the 

project will not respect local customs and traditions.  

‘The project provides for employment for the local people. If we have to wait for money from the government, we 

could wait until forever. We decided to cooperate because I know the project will help the commune. I don’t think 

the project has a bad impact, and if it does I don’t care, the main consequences will be good ’. Mr. Fanantenana 

Andriambololonirina, mayor of Ankazomborona.    

Communes expect more benefits from the project if the oil pressing factory will be established in one of the participating 

communes instead of Mahajanga. Factory will provide for additional employment and will attract peoples and other 

businesses. This way, the communes can expand and develop further into more urban areas.  

‘If the oil factory will be build in the commune, and more western people will be active in the commune, it can help 

to change the mindset of people.’ Mr. Fanantenana Andriambololonirina, mayor of Ankazomborona. 

With regard to environmental sustainability, expectations remain very vague. Local leaders do see a positive effect of the 

project on the environment, however expectations remain very indefinite. The following quotes emphasis this: 

‘The plantation contributes to environmental sustainability since it makes the area greener’. Mr. Gilbert, Mayor of 

Marosakoa  

 

‘It’s an agricultural project so it will make the environment better’. Mr. Chamsdin, vice-mayor of Boanamary 

7.3.2.2.2 SCHOOLS AND MEDICAL INSTITUTIONS 

The CSB in Marosakoa is connected to the grid since September 2009. Electricity is used for lighting for emergency care 

during the night. But the lamp often burns out, and the commune often doesn’t have money to buy new light bulbs. So, the 

CSB is connected but can often not make use of this connection. The electricity bill is paid by the commune and because the 

income of the commune is very low, electricity is only affordable up to a certain level. In the development of health care 

there are no changes related to electricity are reported. Dr. Jarrison, doctor of the Basic Health Center (CSB) in Marosakoa, 

stretches the importance for the CSB to be autonomous, and a private generator that supplies electricity to the health 

center would be very helpful. However, since fuel costs remain high and therefore solar panels are argued to be a more 

feasible solution; once they are installed no money have to be spend on fuel. The CSB aims to use electricity for the 

conservation of vaccines. A hybrid fridge is present but not yet in use because it consumes a lot of electricity or petrol 

A crucial role for energy in agriculture is highlighted by Dr. Jarrison. Mechanized agriculture could help to improve 

production rated. Jatropha could help since it offers a cheap alternative for diesel and petroleum.  
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‘I see an important role of energy in the development of agriculture. Yet, we don’t practice mechanized agriculture 

here. We need tractors and carburant for higher production rates. If Jatropha oil becomes available, it will be a 

cheaper alternative to diesel.’ Dr. Jarrison, doctor CSB II Marosakoa 

Schools are not interviewed due to school holidays during the period of research and time restrictions. Electricity is 

expected to be beneficial to school, as it allows for evening classes or preparation time. It is not expected schools can afford 

equipment as computers or microscopes to enhance education quality in the short run.  

However, the main problem public schools struggle with, is a lack of qualified teachers. Often parents hire someone from 

the village that can read and write, to teach their children. The quality of education is therefore rather low.  Thus, electricity 

has advantages to schools, but doesn’t directly take away the main problem of lacking teachers.  

7.3.2.2.3 HOUSEHOLDS 

Among the local population familiarity with jatropha and its applications is analyzed by means of the survey and is rather 

low. In total 42 % of the respondents is familiar with jatropha whereas the remainder is not familiar with jatropha or just a 

little bit; 47 % and 11% respectively. Among the population, jatropha is best known for its application in lamps and vehicles. 

Another frequently mentioned application is the use of jatropha oil as a cosmetic; oil for women’s hair. The population is 

not very familiar with the possibility to use the plant oil for cook stoves or for making soap. Very few people state that the 

plant oil can be used as a fuel for airplanes, or has a medicinal value.  

Among the local population, the willingness to cooperate is very high. The large majority of the respondents would like to 

cooperate in the project. The main reasons for participating in the project are employment / income and the development 

of the village and the respondents own life. People that are not interested mainly state to be too busy or too old to 

participate in the project.  

The vast majority of the local population would be interested in a grid connection, mainly driven by the expectation that it 

provides for better quality lighting. To a lower extent electronic devices and development are mentioned to motivate 

interest for a grid connection. No interest in a grid connection is mainly motivated by the high cost of a connection, and a 

realistic observation that it is just not available.  

7.3.2.2.4 NATIONAL PARK 

The National Park d’Ankarafantsika is formally involved in the project, and signed a contract with JSL. Today the park has 

270 kilometers of fire belt around the park that is constructed jointly with the local population. An amount of land between 

the park and its surroundings is cleaned, now there is a dividing line of sand that functions as a fire belt. As noted before, 

the plantation of JSL also serves as a fire belt, and this function highly valued. Bushfires are a main problem to the park, by 

planting jatropha with non-flammable leaves around it, it protects the park from bushfires that occur from outside. The 

bushfires destroy the natural habitat of many unique species that live in the park. As the land is stripped after a bush fire, 

erosion problems occur, mainly in the rainy season. Furthermore, the roads that JSL has constructed to access the 

plantations also increase the accessibility of the park in case of fires and activity around the park helps in detection of fires 

in an earlier stage. The director of the park highlights the synergy that exists between JSL and the park.  

There is a synergy between the park and JSL, we are working together’. Director of Park National 

d’Ankarafantsika, Monsieur le directeur Rene Razafindrazery 

Negative aspects of the project are the conflict between zebu (Malagasy cows) owners and JSL. The land that is used for the 

plantation is former grazing land for zebus. However, the conflict can easily be solved by planting low plants or grass on the 

plantation. Planting additional low plants could also help to combat erosion further. Cultivating cassava in between the 

jatropha plants is perceived as the best solution.  With respect to environmental sustainability, the park doesn’t approve 

chemical fertilizers as they can affect biodiversity. Next to the threat of bushfire, other main problems in the park are 

erosion and illegal logging. The population that lives in and around the park area is very poor. When the project helps to 

alleviate poverty, people wouldn’t be obliged to log firewood in the park.  
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7.3.2.3 VISION 

The expectations of JSL are high and contain a very high level of detail. There are expectations about the market, however 

the sales and distribution channels of the project needs to be further developed.  

Expectations of beneficiaries are abstract and are not very profound. As the project evolves, these expectations are 

expected to become more tangible and concrete, especially those of the local population who seem to be not very well 

informed about the project yet as the project is still in an early phase. 

A variety in expectations can be shaped into a shared vision towards a desirable future for all parties. Relations between 

the local communities, the national park and JSL seem to be very good. Parties trust each other and have faith in the 

project. JSL maintains good relations with key local actors. The communes share the expectation that the project will help 

to alleviate poverty and will contribute to local development. The park also believes in the project and highly values its 

function as a fire belt. A synergy of these expectations forms the basis for the collaborations among the parties.  

7.3.3  LEARNING  

Learning processes are very important in transition experiments. The future of a transition is hard to predict, and therefore 

learning processes are crucial in the development of transition pathways, i.e. stabilizing the niche and improving 

price/performance relation. The first matter of importance in transition experiments is successful learning, rather than the 

realization of the intended project results (Raven et al 2008). A distinction can be made between three types of learning 

processes; broad learning, social learning and second order, or reflexive, learning. Furthermore five dimensions are 

distinguished: learning due to technological and infrastructural issues; market, user preferences and issues; social and 

ecological impact; government policy and regulations; industrial development and the supply market. In learning it is 

important that various aspects are covered and second order learning takes place. SNM stretches the importance to involve 

users in the learning processes. Since the project is in a very early stage, the project just started, learning processes will be 

limited. Learning is most concentrated on technological issues. As the project evolves, and enters the production stage 

more learning processes will take place.  

A first dimension of learning is with regard to technological and infrastructural issues. Learning by doing plays an important 

role in these learning processes and are a driver of changing initial practices. By several experiments, JSL aims to learn more 

about the technology in the local context. Learning processes occurred mainly on agronomical aspects; favorable growing 

conditions for jatropha in the local context. For example, test plots where different types of fertilizer are applied resulted in 

lessons on the optimum mix of fertilizer to be used. Another important lesson learned is the fact that the jatropha tree is 

eaten by insects.  

Experiments with anaerobic fermentation to produce biogas are planned, and will lead to insight in the profitability of 

converting seedcake into biogas. Active learning takes place on this topic.  

Second, learning processes on the dimension of the market, user preferences and economical issues. Today, learning with 

regard to the end market is limited. The end market for jatropha oil is well defined. First the local market is targeted where 

the transport sector will play a main role, if this proves not to be feasible; JSL can turn to the international market where 

demand is guaranteed. The choice for PPO as an end product is based on assumptions on user preferences. Users are not 

yet actively involved for a choice in the end product, rather it is based upon economic and technical aspects. Currently, JSL 

is in contact with the main sales party; the local transport sector. Discussions are likely to reveal the preference of these 

users and will influence the type of end product to be supplied. Also, JSL want to set up a small project by purchasing cars 

or vans that will run on the PPO to demonstrate the local population that this is possible. 

Although JSL aims to supply PPO because of beneficial economic and environmental characteristics, it is open for a change.  

In addition, GTZ is performing tests with cook stoves that run on jatropha, where user preferences get a chance.  

Research about certification of the oil is planned. This way, the oil will meet international standards. Learning on this topic 

is fairly low, but it should be noted that the project not yet reached production stage.  

A third dimension considers social and environmental impact, A significant impact on social and environmental aspects is 

expected, by local production and consumption of jatropha oil, the local population directly benefits in several ways; 

additional income and access to modern energy.  
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With regard to environmental impact, a sustainability impact assessment will be carried out by Partners for Innovation. JSL 

applied for carbon credits, which will foster further learning on the impact on global warming. Also, this study aims to 

contribute to learning about social and environmental impact on the local level.  

Fourthly, with regard to learning about government policies and regulations, it was becomes clear that the government 

policy with regard to renewable energy as a whole, and biofuels is unknown. No policy, standards or whatsoever with 

regard to biofuels is present as since the political crisis, interest has shifted away from former policy documents. Learning 

processes about policies and regulations are therefore not present since they are not in place. However, given the unstable 

regime, JSL aims to be least dependent on the national government as possible, rather is has strings and direct contact with 

the communes.  

Finally, learning will take place in the dimension of industrial development and the supply market. The supply of seeds 

occurs by both an outgrower scheme and large scale plantations. By monitoring results JSL can learn more about yields 

under varying conditions. Also the previous mentioned test plots contribute to learning under different conditions.  

From the learning processes it becomes clear that learning at the local level is mainly driven by learning-by doing, or 

designed experiments. At this stage, the main topic of learning concerns agronomical aspects. In general, conditions for 

learning seem to be present. A well-functioning network is in place to diffuse the lessons learned. Second order learning in 

combination with the involvement of more outsiders and users in the network improves the chance for the niche 

technology to be taken up in the regime. 
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7.4  CURRENT ACCES TO ENERGY, SOCIO-ECONOMIC SITUATION AND ENVIRONMENT  

Next to data on the social network, the expectations and learning processes that are the driving force behind the actual 

project results, also data on the current situation with regard to access to energy, the socio‐economic position of the 

household and environmental characteristics are collected. By comparing the baseline results with the results of the actual 

impact assessment some years from now, lessons can be retrieved regarding social and economic impact. The baseline study 

can therefore be categorized as the first leg of a social learning process. The full quantitative baseline study can be found in 

appendix D. Here, the three main areas of interest are discussed; access to energy, the socio‐economic position and 

environmental characteristics. 

7.4.1  ACCESS TO ENERGY  

The first area of interest is the current access to energy, as the main aim of the DOF is to increase access to energy in least 

developed countries like Madagascar. In the household survey several questions are asked with regard to current energy 

consumption to get an understanding of today’s energy situation in the intervention areas. In the regime analysis broad 

national trends with regard to Madagascar’s energy production and consumption are provided. Here, we zoom in on the 

local characteristics of the intervention areas to get a more detailed view on local energy use, problems that occur and 

prices that come with it in line with the indicators that have been set up in chapter 3. The section is subdivided into five 

parts, availability of energy sources, electricity, cooking, lighting and productive use of energy.  

7.4.1.1 AVAILABILITY OF ENERGY SOURCES 

Energy sources that are available in the intervention areas are provided in table 7.6. Besides the access to grid electricity 

and availability of candles, there are no differences in the energy sources available between the three areas.  

 Marosakoa Mahatazana Ambatomalama 

Wood Yes Yes Yes 

Dung Yes Yes Yes 

Charcoal  Yes Yes Yes 

Diesel No No No 

Petrol Yes Yes Yes 

Natural gas No No No 

Electricity (grid)  Yes No No 

Electricity (alternative sources) Yes Yes Yes 

Batteries Yes Yes Yes 

Candles  Yes No Yes 

Table 7.6: Availability energy sources 

Rural areas often do not have grid access, as mentioned in the regime analysis the rural electrification rate in Madagascar is 

only 6 %. In Marosakoa, a small independent grid is established in 2006 by CASIELEC, one of the private companies funded 

by ADER. An installed diesel generator of 15 kWh provides electricity for several households in the fokontany between 

18.00 and 22.00 every day. At time of the research the generator was about to be replaced by a 6 kWh generator, as the 

demand is much lower than the capacity of the installed generator. The grid is accessible for the households that live in the 

center of the fokontany, along the national road to Antananarivo. In theory everyone can apply for a connection; however 

the process of getting a connection can be difficult as CASIELEC doesn’t always want to extend the grid, and additional costs 

for doing so is at one’s own expenses (e.g. poles and lines). A larger network, also operated by CASIELEC, can be found in 

the center of the commune of Ankazomborona. However, Mahatazana is too remote to get a grid connection; also in the 

fokontany of Ambatomalama a grid is not present.  

With regard to other energy sources, these can be purchased at one of the shops in the intervention areas. The fokontany 

of Marosakoa is the center of the commune of Marosakoa, consequently several small shops can be found here that sell 

energy sources. Also in Ambatomalama a few small shops are present. In the more remotely situated Mahatazana only one 

shop is identified that sells some basic needs including batteries and petrol. Charcoal can be purchased from individual 

charcoal producers and sellers; these are found across the fokontanies. The use of different energy sources is further 

analyzed in the next section.  
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7.4.1.2 ELECTRICITY  

Since a local grid is only available in Marosakoa, grid electricity is only used by several households here. Today 13 

households, or 6.4 % of the households of Marosakoa, have a grid connection. The price for 1 kWh is 1750 MGA (€ 0.63). 

Next to the unit costs, rent for the counter has to be paid monthly, as well as a service fee of 1500 and 6000 MGA (€ 0.54 

and € 2.16) respectively.  The households that are connected to the grid often refer to it as ‘JIRAMA’, the national electricity 

provider in urban areas. This indicates a low knowledge of the organizations that are involved in rural electrification.  

An alternative for electricity supplied by the grid is a car battery or a generator. These devices are quite expensive; car 

batteries need to be reloaded and generators consume a lot of oil. These devices are only affordable for wealthier 

households. Figures about ownership of a car battery and generator are provided in table 7.2. In the sample, eight 

households have a car battery of which six are located in Ambatomalama, and one in Marosakoa and Mahatazana each. The 

household in Marosakoa uses the battery is exclusively used for the car. In Mahatazana an Ambatomalama the car battery 

is used to power electronic devices such as a radio and/or TV. Besides a car battery, several households have a diesel 

generator in order to power electronically devices or to light their house.  

Fokontany Car Battery Generator 

Marosakoa 1 2 

Mahatazana  1 - 

Ambatomalama 6 2 

Total  8 4 

Table 7.7: Ownership of a generator and car battery 

Another source of energy is batteries. Batteries are used by three quarters of the households, of whom only 5 % uses 

rechargeable batteries. Batteries are mainly used to power a radio and some households use them for a torch. Normal AA 

batteries are for sale for about 200 MGA (€ 0.08), bigger R20 batteries are sold for a price of 400 – 500 MGA (€ 0.14 - 

€0.18). The common trademark is ‘Energy’; other brands of batteries are more expensive and can be found in more urban 

areas. Some shops offer recharge services; for a small fee batteries can be recharged. Non rechargeable batteries are 

normally thrown away in the natural surroundings.  

 

Electricity can be used for a number of applications, in the survey households are asked about ownership of consumer 

durables. In table 7.8 the ownership figures are presented. Other devices are present to a considerably lower extent. 

Although not electronic devices, also ownership of a car/truck and a motorcycle are included in the table, given the low 

frequencies, absolute numbers are presented rather than percentages.  The devices are listed in order of total occurrence 

in the sample.  

The main electronic device used is a radio. The large majority of the respondents, more than two third, own a radio. 

Households that do not have a radio often have the possibility to listen to the radio at their family’s or friends’. On average, 

households listen 8.8 hours per day to the radio, with a minimum of half an hour and a maximum of 20 hours. A radio is 

normally powered by two big R20 batteries. No statistical differences are revealed when comparing ownership of a radio 

across the intervention areas.  

Figure 1: Radio in Marosakoa 
Figure 7.10: Radio powered by two R20 batteries Figure 7.11: Thrown away batteries 
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Besides the radio, another rather common device is the mobile phone. Although coverage is often very low or non-present 

in rural areas, quite some households do have a mobile phone. However, since phone credit is expensive, may people have 

a phone but no credit. Various shops with a grid connection offer recharge services. For an amount of 100 – 200 MGA 

(€0.04 – €0.07) a phone can be recharged. Households with access to electricity can charge their mobile phone at home. In 

Marosakoa mobile phones can be recharged within the fokontany. Inhabitants of Mahatazana and Ambatomalama don’t 

have access to grid electricity; rather they will have to recharge their mobile phone in the ‘city’, the center of the commune 

or at households that own a generator. With regard to ownership of mobile phone, statistical analysis shows significant 

differences between all fokontanies. In Ambatomalama on average more households own a mobile phone, followed by 

respectively Marosakoa and Mahatazana. 

 Marosakoa Mahatazana Ambatomalama Total 

Radio 69 % 71 % 75 % 71 % 

Mobile phone 37 % 14 % 53 % 35 % 

TV 5 - 3   8 

Fan 1 - 1 2 

Motor Cycle 1 - - 1 

Car / truck 2 - - 2 

Fridge 1 - - 1 

Table 7.8: Consumer durables 

From the table can be derived that in Marosakoa most devices can be found. In Mahatazana no other devices are present 

besides radios and mobile phones. During the field work it was observed that one shop in Marosakoa sells cold drinks, 

indicating the presence of a fridge. Households that own a TV often also have a VCD or DVD player to watch movies. 

Although many people do not have access to a television, they can attend movie nights that are organized by households 

that do own a television.  

7.4.1.3 COOKING 

An important application of energy is cooking, and therefore data about cooking is collected; cooking location, type of stove 

and the type of fuel that is used. In the survey, information about cooking characteristics is collected; cooking location, type 

of stove that is used, and the type of fuel that is used.  

Considering cooking location, most households cook inside the house or in a separate cottage, 37 % and 44 % respectively.  

About 17% of the households cook outside of the house, and only a minor part cooks under a roof, 1 %.  In table 7.9 the 

type of cooking fuel is summarized, percentages add up to > 100 % as it was possible to indicate two types of fuel if 

necessary. The households mainly rely on firewood for cooking, followed by charcoal. Firewood use in Mahatazana is 

significantly higher than in Marosakoa. Statistical significant differences are also present with regard to charcoal use; in 

Mahatazana charcoal use for cooking is significantly lower when compared to both Marosakoa and Ambatomalama.  

 Wood (logged) Wood (purchase) Charcoal 

Marosakoa 82 % 3 % 26 % 

Mahatazana 98 % - 4 % 

Ambatomalama 93 % 1 % 28 % 

Total  91 % 2 % 20 5 

Table 7.9: Fuel for cooking 

7.4.1.3.1. FIREWOOD FOR COOKING 

The main fuel for cooking is wood, used by 91 % of the households in the sample, whether or not in combination with 

charcoal. In case of firewood, a three stone fire is normally used to prepare meals. The main part (98 %) uses logged wood, 

the remainder purchases wood fuel. Wood is normally logged within the village or in surrounding villages. Few people state 

they log wood in the forest (2%). The collection of firewood is mainly a men’s task, in 86% of the households men take care 

of wood collection, sometimes jointly with women. In total, a quarter of the women are engaged in firewood collection. 

The wood collection in both Marosakoa and Mahatazana is hampered by their geographical location. Both fokontanies are 

situated closely to the borders of the National Park. Some parts of the fokontany of Marosakoa are even situated within the 

park. In the park it is forbidden to log wood, and the ANGAP staff that houses workers in both fokontanies supervises if 

people do not violate this rule. The fokontany of Ambatomalama doesn’t lie in the near surroundings of the National Park 
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or other protected forests. The time spend on firewood collection is presented in table 7.10. Statistical analysis reveals 

significant differences between Ambatomalama and the other two fokontanies; households in Ambatomalama on average 

spend less time on firewood collection.  

 None < 1 hour < 5 hours < 10 hours > 10 hours 

Marosakoa 1 % 69 % 23 % 4 % 2 % 

Mahatazana 1 % 55 % 36 % 7 % 1 % 

Ambatomalama - 87 % 13 % - - 

Total  1 % 70 % 24 % 4 % 1 % 

Table 7.10: Time spend on firewood collection 

The large majority of the households do not pay for the wood fuel. In total 97 % of the households do not pay for the wood 

as they log it themselves. Households that purchase wood fuel spend 0  - 3000 MGA (€ 0 - € 1.08) per week. Price per kg of 

wood was not identified during the research, however to give an indication a small trunk of wood costs about 1000 MGA 

and lasts about three days. In the literature it is found that a kg of wood costs about 40 MGA. On average a household uses 

6.56 kg a day, resulting in estimated daily expenses on firewood of 263 MGA (€ 0.09) (Beguerie and Blanchard 2009). Today 

it is not possible anymore to purchase firewood in Marosakoa, due to restrictions set by the park, instead households go to 

Marovay. 

The majority of the households indicate to have experience problems with wood fuel. About a quarter reports to have no 

problems with wood fuel usage. A main problem is too much smoke and smell, reported by about 60 % of the households. 

Some households feel that wood fuel for cooking is dangerous (3%), and some indicate that they perceive both danger and 

the smoke/smell as a problem (6%). Another 6% of the households report to have other problems with firewood use, 

however these problems are not made explicit.   

The availability of firewood does not seem to be a problem, in total 90 % does not have a problem with the availability. 

Problems that are mentioned by the households are the distance to the firewood (6 %), the costs of wood (2 %) and the 

sufficiency (2 %). Based on this data, there don’t seem to be major problems with the availability of firewood in the 

fokontanies.  

7.4.1.3.2 CHARCOAL FOR COOKING  

 Next to firewood, also charcoal is used for cooking, in total 95 households in the sample (20 %) use charcoal. More than 

half of the charcoal users (56 %) use charcoal in combination with firewood. As noted before, charcoal use is significantly 

lower in Mahatazana compared to the other fokontanies. For further research, the charcoal users have been selected from 

the sample. The small unequal sized groups are less suitable for statistical comparison.  

Charcoal is normally bought within the village (71 %). About 9% of the households that use charcoal can access it in nearby 

villages; the same portion gets their charcoal along the way. Some people go to the city and in a few cases the forest is 

given as a location; however this doesn’t make sense since no ready-to-use charcoal can be found in the forest. This 

probably refers to the wood that is used in order to produce charcoal.   

Figure 7.12: Small charcoal bags Figure 7.13: Large charcoal bags 



62 | P a g e  

 

Charcoal is sold in small and big bags, visualized in figure 7.8 and 7.9, for 100 MGA (€ 0.04) and 3000 to 4000 MGA (€ 1.08 - 

€ 1.44) respectively. With a small bag about one meal can be prepared; a big bag lasts on average about two weeks.  

In table 7.11 the weekly expenses on charcoal are summarized. More than a quarter of the households indicate that the 

charcoal they use is for free. In Marosakoa and Mahatazana respectively two and three households don’t spend any money 

on charcoal, in Ambatomalama this number is considerably higher; 57% of the charcoal consumers get their charcoal for 

free. There are quite some people engaged in charcoal production here. Besides selling, they will use it for their own 

consumption and supporting family and friends. Next to fuel cost, investment costs for a charcoal stove are present. In 

Ankazomborona iron charcoal stoves are for sale for 2000 MGA (€ 0.72), the lifetime of the stove is about a year and a half.  

 Nothing / free < 500 MGA 

( < € 0.18)  

500 – 1500 MGA 

(€ 0.18 -0.54) 

1500 – 3000 MGA 

(€ 0.54 – 1.08) 

> 3000 MGA 

( > € 1.08) 

Marosakoa 6 % 12 % 31 % 22 % 30 % 

Mahatazana 33 % 67 % - - - 

Ambatomalama 57 % 5 % 16 % 22 % - 

Total  28 % 9 % 28 % 20 % 16 % 

Table 7.11: Weekly expenses charcoal 

In contradiction to firewood, the main part of the households does not report any problems with charcoal usage. About one 

third refers to the smoke released during use as problematic, and charcoal use is perceived as dangerous by 5 % of the 

households. Another 6 % of the households report other problems; unfortunately they are not made explicit. 

Also the availability of charcoal is not perceived as a problem for the main part of the charcoal users (62 %).  About a 

quarter states that charcoal is too expensive and 7 % refers to the distance to the selling point as problematic, the same 

amount reports that there is not always enough charcoal available.  

7.4.1.4 LIGHTING  

A second important application of energy is lighting. Here several characteristics of lighting are discussed. First, the hours of 

lighting inside and outside the house is analyzed. Lighting outside the house is rather uncommon, only 4 % of the 

respondents have access to light outside of the house after sunset. The hours of light inside the house are presented in 

table 7.12, hours of light vary from one up to four hours. The small differences between the fokontanies are not statistically 

significant.  

 No light 1 - 2 hours 3 - 4 hours > 4 hours 

Marosakoa 2 % 44 % 51 % 4 % 

Mahatazana - 55 % 42 % 4 % 

Ambatomalama 0 53 % 42 % 5 % 

Total  1 % 49 % 46 % 4 % 

Table 7.12: Hours of light inside the house after sunset 

For lighting, petrol is by large the most important fuel. Some households rely mainly on electrical lighting, candles and 

batteries. Percentages add up to > 100%, as it was possible to report two main fuels for lighting if necessary. Differences in 

fuel use among the fokontanies are not statistically significant.  

 Petrol Electrical Candles Batteries 

Marosakoa 92 % 2 % 8 % 4 % 

Mahatazana 94 % - 6 % - 

Ambatomalama 96 % 1 % 4 % - 

Total  94 % 1 % 6 % 2 % 

Table 7.13: Fuel for lighting 

Petrol is for sale in all fokontanies, however prices vary. Margins are often higher in remote areas; sellers have to buy their 

petrol supply in urban areas and then resell it to third parties against a higher price in order to make a profit. Thus, rural 

households pay a relative high price for petrol.  

Prices range from 2000 – 2400 MGA per liter (€ 0.72 – € 0.87), where prices are lowest prices in Ambatomalama and 

highest in Mahatazana. Petrol can be bought in groceries or small shops in the fokontanies. Normally people buy a quantity 

of petrol every day for 100-200 MGA (€ 0.04 - € 0.07). Weekly expenses on petrol are presented in table 7.14. It can be 

derived that the majority of the households spend 500 – 1500 MGA per week on petrol for lighting purposes. Few people 
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do not pay for their petrol, an explanation can be that they receive the petrol from family or friends. No statistical 

significant differences are revealed between the fokontanies.  

 Nothing / free < 500 MGA 

( < € 0.18)  

500 – 1500 MGA 

(€ 0.18 -0.54) 

1500 – 3000 MGA 

(€ 0.54 – 1.08) 

> 3000 MGA 

( > € 1.08) 

Marosakoa  16 % 75 % 7 % 2 % 

Mahatazana 2 % 7 % 76 % 14 % 1 % 

Ambatomalama 2 % 10 % 76 % 11 % 1 % 

Total  1 % 12 % 76 % 10 % 1 % 

Table 7.14: Weekly expenses on petrol 

About one third of the respondents do not experience any problems during usage of petrol. Danger is perceived as a main 

problem (44%) and also the smell of the fuel is (5%). A large portion refers to both the smell and danger in use as 

problematic (21%).  

Considering availability, many households state that the distance to the selling point is quite far (23%). This percentage is 

especially high in Mahatazana. Many households in Mahatazana go to the center of Ankazomborona, at a distance of 16 

kilometers, to buy their petrol. Next to distance to the selling point, also expenses are perceived as problematic by a 

quarter of the households. A share of 9% refers to both distance and expenses as a problem of availability.  Expenses seem 

be more of a problem to the households in Marosakoa and Ambatomalama where 31 % finds the petrol too expensive. In 

Mahatazana only 10 % of the households perceive the costs as a problem. An explanation could be that the households in 

Mahatazana avoid the margins that are set by rural sellers, because the main part buys their petrol directly in the ‘city’; 

Ankazomborona. There petrol is for sale from 1800 MGA (€ 0.65) per liter.  

Other fuels for lighting include candles, batteries and electrical light. These fuels are less common as only few households 

report them as main the fuel for lighting. Considering candles, about half the candle users spends 500-1500 MGA  a week. 

More than half of the candle users don’t report problems during use (52%). Candles are for sale in all intervention areas for 

a price of 200 – 400 MGA (€ 0.07 - €0.014) depending on the size.  

Batteries can be purchased in the shops of the fokontanies and in the ‘city’. Similar to petrol, margins are set on battery 

prices by rural sellers. Prices range from 300 to 500 MGA (€ 0.11 – € 0.18) for big batteries; normal AA batteries are for sale 

for 200 MGA (€0.07). Prices are highest in Mahatazana and lowest in Marosakoa.  

Electricity is used for lighting by five households in the sample. Subdivided by fokontany, four households in Marosakoa and 

one in Ambatomalama use electrical light. In Marosakoa some of the households that are connected to the grid, use 

electricity to light their house. In Ambatomalama one household uses a generator to power a light bulb. In addition to the 

households, several shops in Marosakoa make use of electrical lighting after sunset.  

In the survey no problems during use are reported. However from the interviews with grid connected people it becomes 

clear that the main disadvantage from electrical lighting are the many insects that are attracted by the light. One 

respondent reports that it is too expensive; no other problems concerning availability are expressed.  

7.4.1.5 PRODUCTIVE USE OF ENERGY 

Productive use of energy refers to energy usage that helps to yield income. A distinction is made in energy usage in 

businesses and agriculture. In Marosakoa several shops can be found, of which some are connected to the local grid. 

Electricity is often used to offer services to the local population. Most common service the charging mobile phones, but also 

charging batteries is possible in some cases. Shop owners earn an additional income by providing this service. One shop in 

Marosakoa has a fridge that is used for the sale of cold drinks. Other shop owners argue that they would like to have a 

fridge for selling cold drinks or yoghurt for example. In Marosakoa some household that owns a generator and a TV 

organizes movie nights every once in a while. A small fee has to be paid in order to see the movie.  

Light is rarely used in a productive way. The main activities after sunset are socializing with other people and do things 

around the house. Only 7 % of the respondents state that light is used to study during the evening.  

In agriculture the energy use, other than man- or zebu power, is very low. Only 1 household uses a small tractor for land 

cultivation. Normally, households work the land by hand or with help of a zebu. Irrigation occurs by hand or by rainfall. In 

case of rice fields, irrigation channels are used that are constructed to capture the rain and distribute this over the land. No 

other energy consuming tools were identified during this research.  



64 | P a g e  

 

7.4.2  SOCIAL AND ECONOMIC SITUATION 

To give a view on the current socio-economic situation, subsequently, income, consumption and the wealth index are 

discussed. Also additional socio-economic indicators are briefly discussed, to give a good view of the household’s situation.  

7.4.2.1 INCOME  

Poverty levels in Madagascar are very high, and the country is off track in meeting the 2015 targets with regard to the 

percentage of the population below the poverty line. In 2006 the percentage of people living below the poverty line was 

67.5%, a reduction of about 4 % compared to 1999 Regional disparities are present, and the poorest live in regions on the 

East coast, South and South East. Here, people are most affected by poverty, with rates that go beyond 80%. The Boeny 

region, where the intervention areas are situated, is argued to be less affected by poverty as rates are estimated to be 

below 50% in 2005 (UNDP 2007). Causes of the disparities are for example the agronomic climate, ecological level of 

isolation and the frequency of natural disasters (e.g. hurricanes). Poverty ratios on a national level are presented in table 

7.15, whereas a distinction is made between urban and rural areas.  

 1999 2001 2002 2004 2005 2006 

Urban areas 52.1 43.9 61.6 53.7 52.0 - 

Rural areas 76.7 77.2 86.4 77.3 73.5 - 

Total 71.3 69.6 80.7 72.1 68.7 67.5 

Table 7.15: Poverty ratios Madagascar (source UNDP 2007) 

To get an understanding of the income situation of the households in the intervention areas, several questions are related 

to income. As a first indication, the respondents are asked to reflect on their income situation through a self-assessment 

question; ‘is the current level of income sufficient to provide for the basic needs of the households?’. The answer to this 

question is presented in table 7.16. Some differences between the fokontanies are observed and statistical analysis reveals 

that the perception of income is more positive in Ambatomalama compared to Marosakoa. However, it should be noted 

that in Ambatomalama quite some missing values are found (32%), which might give a distorted view.  

 Not sufficient Just sufficient More than sufficient 

Marosakoa 83 % 14 % 3 % 

Mahatazana 77 % 22 % 1 % 

Ambatomalama 63 % 33 % 4 % 

Total 77 % 21 % 3 % 

Table 7.16: Perception of the income situation 

The respondents are asked to report the three main sources of income on a household level. On a national level, agriculture 

is a main pillar of the economy, accounting for more than one-fourth of GDP and employing 80% of the population (CIA 

World Factbook 2010). In the intervention areas 94 % of the respondents are occupied with agriculture. Main crops 

cultivated are rice in Marosakoa and Mahatazana, and cassava and maize in Ambatomalama. Harvests are mainly used for 

combined self-consumption and selling. Considering livestock, 76% of the households own one or more types of livestock. 

Consequently, agriculture and livestock prove to be a very important source of income for the large majority of the 

households. From figure 7.10, it can be derived that agriculture is the main source of income for the large majority of the 

households in the sample. In the category ‘other’ several other sources of income are grouped; fishing, old age pension, 

remittances and entrepreneurs. Not all households have multiple sources of income, 27 % only has one source of income. 

The majority of the households don’t have a third source of income (76 %)
6
. 

Respondents are asked to give an indication or estimate of their weekly income with respect to their sources of income. 

Results are provided in figure 7.11. Many missing values occurred, as the respondents were not able or not willing to report 

the level of income. Therefore the missing values are also displayed in the figure. Questions about income are hard to 

answer in general, since many people do not have a stable monthly or weekly income, in many cases it will be season-

dependent as the large majority relies on agricultural yields. 

                                                                        
6
 Statistical differences between the areas could not be determined as the assumptions for the selected method (cross tabulations) were 

violated. 
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, the most important source of income mainly generates between 5.000 and 10.000 MGA per week 
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Figure 7.15 Level of income per week 
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source 

Marosakoa 31 % 19 % 8 % 2 % -  - 40 % 

Mahatazana 57 % 16 % 3 % - - - 24 % 

Ambatomalama 36 % 30 % 5 % 4 % 2 % - 24 % 

Table 7.18: Level of income second most important source 

Next to data on household income, also data on savings and loans is collected to get a better understanding of the 

household’s financial situation. Only very few respondents have a loan or save through a financial institution (1 % and 3 % 

respectively).  However, some this doesn’t imply that the remainder of the population is not saving. From the interviews it 

can be derived that some respondents save money in their home.  

In case of financial shortcomings, most households have a fallback option of selling crops and/or livestock (82%). Another 

possibility in case of trouble is help from family or friends. Family ties are strong in the communes, however not every 

household has the possibility to ask friends or family for help in case of need; one quarter cannot rely on friends or family. 

The households that do receive help from family and friends when needed mainly receive money and food. In some cases 

they receive clothes. No other things were reported by the respondents. Supporting family or friends is rare, the large 

majority indicates never to support friends or family. About 15 % does support friends and family, while 5% does this 

irregularly.  

7.4.2.2 CONSUMPTION 

Next to income, also food consumption is considered as an indication for poverty and hunger. On a national level, the 

performance of Madagascar with respect to food poverty indicators is low. The country is off track to meet 2015 targets, 

and compared to other African countries their arrear is alarmingly high. Food security and malnutrition are argued to be an 

‘unbearable burden’ for Madagascar (UNDP 2007).  

In the household survey, a number of questions are addressed to the current food situation of the households, starting with 

a self-assessment. A large portion indicates that they do not always have enough money to buy food. Only a minor share 

does have enough money for daily food habits. The remainder has not always enough money for food. Figures are 

presented in table 7.19. From statistical analysis it can be derived that that on average the households in Ambatomalama 

have more often enough money available for daily food needs when compared to Mahatazana.  

Area Yes Not always No 

Marosakoa 8 % 19 % 74 % 

Mahatazana 8 % 8 % 84 % 

Ambatomalama 9 % 28 % 63 % 

Total 8 % 18 % 74 % 

Table 7.19: Enough money for daily food needs 

The respondents are more positive about the variety of their food pattern. About a quarter is satisfied with the variety in 

the food pattern while 35 % is unsatisfied. The remainder is not always satisfied with food variety. In table 7.20 satisfaction 

with food variety is listed. Statistical analysis demonstrates that satisfaction with regard to food variety is significantly lower 

in Mahatazana than in the other two fokontanies. 

Area Satisfied Not always satisfied Not satisfied 

Marosakoa 39 % 30 % 31 % 

Mahatazana 4 % 36 % 60 % 

Ambatomalama 14 % 64 % 22 % 

Total 24 % 41 % 35 % 

Table 7.20: Perception variety food pattern 

As the large majority of the respondents are engaged in agriculture where private harvests are an important part of the 

household’s food consumption. Households can depend to a higher or lower extent on their own harvest for their yearly 

food consumption. Data is collected on the number of months a year a household can rely on their own food production 

and presented in table 7.21.  
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Fokontany  Months rely on own food production 

Mean                          Median 

Months buy food 

Mean                           Median 

Marosakoa 5,1 5 6,9 7,0 

Mahatazana 5,4 5 6,6 7,0 

Ambatomalama 7,0 6,5 3,0 5,5 

Total  5,7 5 6,3 7,0 

Table 7.21: Number of months rely on own food production  

Dependency on own harvests is highest in Ambatomalama where about 20% of the respondents harvest enough for their 

own food demand. In Mahatazana least people can depend on their own harvest for their year-round food consumption.  

Statistical significant differences are present when comparing Ambatomalama to the other two intervention areas. On 

average, in Ambatomalama households can rely more months on their own food production. However, it should be noted 

that rice production is very rare in Ambatomalama. Since rice is a basic food that is eaten on a daily basis, the population of 

Ambatomalama will need to buy their rice everyday while they supplement their meals with the crops that they cultivate. 

Another subject in the survey is the period of hunger a household experiences per year. It appears that periods of hunger 

are a common phenomenon in the target areas. Statistical analysis reveals significant differences between the fokontanies. 

The households in Mahatazana experience on average more severe periods of hunger annually compared to the other two 

fokontanies.  

Area No hunger Few months Few days/weeks Mean # meals per day 

Marosakoa 9 % 61 % 20 % 3.01 

Mahatazana 16 % 79 % 11 % 3.01 

Ambatomalama 17 % 56 % 27 % 2.95 

Total 13 % 65 % 22 % 3.01 

Table 7.22: Period of hunger per year 

Considering the number of daily meals, households consume on average three meals a day. Only two respondents report to 

eat only one hot meal per day. Most people eat three hot meals a day. The distribution of the number of hot meals per day 

shows a similar course for all three fokontanies.   

Next to basic characteristics of food consumption, also data on the composition of daily meals is collected. Three types of 

food are considered in this analysis; the basic, a moderate and luxury type of food. Meals in Madagascar consist mainly of 

rice. Looking at the daily rice consumption of a household therefore gives a good indication of their basic food 

consumption. In table 7.23 figures concerning rice consumption are listed. Statistical analyis demonstrates significant 

differences among all fokontanies; on average rice consumption is highest in Mahatazana, followed by subsequenlty 

Marosakoa and Ambatomalama. 

 1 rice meal 2 rice meals 3 rice meals Mean 

Marosakoa 5 % 44 % 51 % 2.5 

Mahatazana 1 % 12 % 87 % 2.9 

Ambatomalama 16 % 47 % 37 % 2.2 

Total 7 % 36 % 57 % 2.5 

Table 7.23: Daily rice consumption 

Consumption patterns of other food types are visualized in figure 8. Vegetables can be seen as an intermediate food type. It 

is consumed considerably less than rice but quite a few people eat vegetables regularly. However, quite some households 

never consume any vegetables (44 %). From statistical analysis it is derived that in Marosakoa vegetables are most 

frequently consumed compared to the other two fokontanies.  

Meat is considered a more luxury type of food than vegetables, and is consequently eaten in lower frequencies. Again, a 

considerable portion indicates never to eat meat (43%). Meat consumption shows different distributions among the three 

target areas. Meat is regularly eaten in Ambatomalama where a large portion of the households eat meat several times a 

week (43 %). In Mahatazana meat is eaten least regularly and a considerable portion never eats meat (65 %). From the 

results of statistical anaylsis it can be concluded that on average meat consumption is highest in Ambatomalama, followed 

by subsequently Marosakoa and Mahatazana.  



 

Figure 

Also fish can be seen as a more luxury type of food. However, fish consumption is to a large extent dependent on 

geographical locations. Villages that are situated near the sea, a river or lake often eat more fish as they can practice 

fishing. The large majority of the population in Marosakoa, Mahatazana and Ambatomalama has access to a river, in some 

cases to a spring. Various fish species are for sale on the weekly market, and some people sell dry fish in the villages. Fro

the statistics it is derived that fish is more regularly 
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The wealth index is constructed by assigning weights to the asset variables through principal compone
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selected for the construction of the wealth index. By means of the principal component analysis a subset of variables is 

selected that are used for the actual construction of the measure; the variables that form the first principal component. The 

exact construction of the wealth index can be found in appendix
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Figure 7.16: Consumption vegetables, meat and fish 
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ranging from 0 to 1, whereas higher scores represent a higher level of welfare. To increase the understanding of the 

numbers, the scores are normalized. Higher scores represent wealth, while low scores correspond to poorer households. 

The households are assigned to the poverty quintiles; presented in table 7.25. The households clump together in the lower 

poverty quintiles, in total 82 % of the households are assigned to the first poverty quintile based on their scores on the 

wealth index. From this analysis it can be concluded that the household share very similar poverty levels based on a wealth 

index constructed by principal component analysis.   

Poverty Quintile  % Households Marosakoa Mahatazana Ambatomalama 

1 82.0 % 83.3 % 99.2 % 61.9 % 

2 15.7 % 13.6 % 0.08 % 34.7 % 

3 1.6 % 1.5 % - 2.6 % 

4 0.5 % 1.1 % - 0.08 % 

5 0.2 % 0.5% - - 

Table 7.25: Poverty quintiles 

Between the fokontanies some differences are observed. In Marosakoa, all poverty quintiles are filled, while in Mahatazana 

almost all households fall into one category. The mean wealth index is highest in Ambatomalama, with a value of 1.70. The 

mean is lowest in Mahatazana with a value of 0.069. Statistical analysis shows that differences between the fokontanies are 

significant. On average, the households in Ambatomalama have higher score on the wealth index, compared to Marosakoa 

and Mahatazana. Between the latter, no statistically statistical differences are revealed.  

7.4.3  ENVIRONMENTAL SUSTAINABILITY 

The third area of interest is the current situation with regard to the environment. This section is distinguished in two parts; 

first battery use, water and sanitation are discussed and second the current situation with regard to deforestation, 

biodiversity and erosion is elaborated.  

7.4.3.1 WATER AND SANITATION 

In the household survey, several topics are included that relate to environmental sustainability. These are access to 

sanitation, the source of water used, the size of agricultural land, and battery use. However, battery use is already 

discussed in the energy section. It becomes clear that batteries are most often thrown away in the natural surroundings, as 

toxic waste. Only very few make use of rechargeable batteries, some shops offer rechargeable services.  

 

Figure 7.17: Waterpump in Marosakoa                                       Figure 7.18: River in Marosakoa 

About all households in the sample does not have access to any toilet facilities; they answer natures call out in their natural 

surroundings (97%). In total, just 2 % of the respondents have access to a public latrine, and 1% uses a pit latrine or flush 

toilet. Public latrines are usually found near a school building or near the mayor’s office.  As the level of hygiene is very low, 

diarrhea is a common disease amongst villagers. Differences between the fokontanies are only minor, and not are 

statistically significant.  
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The main source of water for both drinking and other purposes is the river. About 73% of the respondents rely on the river 

for their drinking water needs and 77% uses the river water for other purposes.  Private or public wells are used to a much 

lower extent, as they are rarely present. In Marosakoa for example, a well was identified, near the ANGAP building. Also a 

manual water pump is present near the national road. Although commonly used, the water of the river is not potable. 

Besides the rivers source of drinking water, many households take their bath, do the laundry and wash their zebu’s in the 

river. In addition, in Marosakoa crocodiles have their natural habitat in the river. Despite the bad quality of the water it is 

also very dangerous to take a bucket of water out of the river, or to take a bath. Although many people argue that 

crocodiles will only attack you if you are not mobile, for example when you accidently fall into the water, every year a few 

people are attacked by crocodiles, often with a deadly ending.  There are some differences between the fokontanies when 

comparing the water source that is used for drinking and other purposes. The level of access to a public or private well is 

higher in Ambatomalama, where about one third relies on a private or public well for their drinking water needs. From 

statistical analysis it is derived that more households in Ambatomalama rely on a well compared to Marosakoa and 

Mahatzana. In general, the use of river water for other purposes is slightly higher than for drinking purposes in all 

fokontanies. Also for other purposes a well is used by about 30 % of the households in Ambatomalama. This percentage is 

considerably lower in Marosakoa and Mahatazana, especially the use of a private well. 

7.4.3.2 DEFORESTATION, BIODIVERSITY AND EROSION 

Data on agricultural land is collected because of its relevance to deforestation. Since it is based on estimates of the 

population and consists of many outliers, this doesn’t provide for a very reliable measure. However from the interviews it 

becomes clear that expansion of agricultural land in and around the forest of the National Park is restricted.  

The amount of land people have in Mahatazana is large, and can be cleaned to expand agricultural production; this will not 

be at cost of the forest. However, due to a shortage of water the cultivation of more crops is often not feasible.  

 

  

     Figure 7.19: Erosion near the National Park                      Figure 7.20: Rice fields bordering with the National Park 

Since 1927 the area of the park was marked as nature reserve that originally consisted of two separate parts, divided by the 

national road. In theory there was a law that restricted wood logging, however it was not respected. In 2002 the two parts 

merged and changed from a nature reserve into a national park, and the regulations become stricter. The National 

Association for Management of Protected Areas (ANGAP) supervises in the park to control the regulations; also they 

educate the population about the environment. Before 2004, wood was logged in the park, and also used as construction 

material for houses. Today, the trees from the Park can no longer be used to build houses, or for cooking. However, illegal 

logging still occurred and ANGAP build several houses in the communes that border with the park (amongst others in 

Mahatazana and Marosakoa) to sharpen control. Illegal logging can result in imprisonment, when people are caught more 

than twice. Today, illegal logging is not seen as a big problem. Rather deforestation is a result from bush fires.  

Another problem came from former ‘igname’ (potatoes) cultivation in the park. Digging out the crops contributes to 

erosion and in order to eat it fires were made in the park, causing bushfires. Today, this crop is grown outside of the park.  

Erosion mainly results from bush fires that clear the land, in figure 7.19 erosion is visible. The abundance of flora and fauna 

that is present within the park is mainly threatened by bushfires. However, also illegal selling of (endangered) species that 

live in the park is a threat.   
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The fokontany of Ambatomalama is not close to the national park. Here, the amount of trees is argued to have grown over 

the past years since may people left the village after the factories closed down.  

7.4.4 REFLECTION ON THE RESULTS 

The poverty measures are measured on a household level, rather than on an individual level. From several interviews it 

becomes clear that a Malagasy couple normally controls the income together. Gender inequality within the household is 

therefore assumed to be low as men and women are often jointly in charge of income and expenditures. Sometimes the 

income is controlled solely by the woman. Wealthier households often help out their family and friends that have less 

means, for example by providing for daily meals. Furthermore, jealousy is sometimes stated as a restricting factor for 

households that experience socio-economic growth. There are several cases where houses of people ‘better of’ are set on 

fire. 

In this household I control the income because I’m more educated. My husband was 

responsible for the income and expenditures for a while, but he wasted a lot of money. 

Afterwards he realized that this was not good, and he became stricter. Sandy, 

entrepreneur, Marosakoa.  

The political crisis not only causes social distress in Madagascar, mainly in the capital city Antananarivo but it has an effect 

on the daily lives of people all across the country as well. Since the crisis, prices of food for farmers have decreased, 

resulting in less income. Farmers can sell their food for less money, while the market prices have gone up. Also the price of 

cattle dropped. Farmers normally sell a part of their harvest to a collector; they keep the rice until it is very scarce, where 

after they sell for a higher price on the market. Consequently the margins go to the collector. As farmers usually buy a part 

of their rice demand during the year, they buy their own rice back for a higher price. If the farmers don’t have money to buy 

the rice they take a loan, and hand in a part of their next harvest to pay off. People continue to sell their rice to a collector 

according to this principle because it’s a habit. Also, the price of zebu’s dropped, and more zebus are reported to be stolen 

since the crisis.   

 Price before the crisis (MGA) Price today (MGA) 

Bag of rice (83-90 kg) 55.000 45.000 

Zebu 250.000 150.000 

Figure 7.21: Impact crisis on food and cattle prices (Source: interviews) 

In the intervention areas also other developments take place that will have effects on the socio-economic characteristics of 

the household as well. For example, in the region of Ankazomborona there is another jatropha project active that also 

provides for employment to the local population. The mayor of Ankazomborona mentioned a Chinese company that might 

want to get settled in the commune. And there are project ongoing about erosion control and reforestation.  

Several projects are targeted at environmental sustainability. For example, PLAE teaches people about erosion control and 

plants in the communes to combat erosion. Several reforestation projects are ongoing, to create wood supply for the local 

people. Also the German Malagasy Environment Program (PGME) is engaged in deforestation activities around the park.  

From the interviews it becomes clear that several other projects stopped shortly after the political crisis. For example, a 

government fund ‘Millennium Challenge Account’ (MCA) was active in the commune of Ankazomborona to help the 

farmers improve cultivation methods and bought the harvested rice of the farmers against a normal price, unlike the 

collectors. However, this project stopped about a year ago.  

7.5  CONCLUSION CASE STUDY JSL 

It can be concluded that the project of JSL is very ambitious and thought through. With regard to the social network, JSL has 

strong linkages with both global and local actors. The local communes play a key role, as they put land at JSL’s disposal for 

the large scale plantations. But also outgrowers are important in order to reach a certain volume of production. Although 

the project of JSL has a carefully thought-out-plan, at this stage the distribution and sales part of the project is 

underdeveloped and crucial actors remain unidentified. The formation of the social network is ongoing, especially with 

regard to sales and distribution part of the network.  

The expectations of JSL are very positive and contain a high level of detail. However, the expectations of the local 
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population remain rather abstract. Many do not yet know about jatropha and its possible benefits. With regard to learning, 

today mainly learning on agronomical aspects takes place.  

The baseline gives insight in the current situation with regard to access to energy, poverty and environmental sustainability. 

The overview of the current situation shows that there is enough room for an improvement of the local situation. Poverty 

levels are very high among the local populations. Dependency on agriculture and livestock is high, an assessment of the 

situation with regard to food consumption shows high periods of hunger and a low variety in the food pattern.  

Many household share similar characteristics, therefore a large share falls in the poorest poverty quintile. The 

environmental impact will for a great deal depend on the amount of fossil fuels that can be replaced. But the project also 

has a positive influence on the situation with regard to deforestation, erosion and preservation of (endangered) species, 

mainly by its function as a fire belt.  
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8 CASE STUDY II: ENERGY AND WATER COMPANY  

In this chapter the second case study is presented; the Energy and Water Company (EWC) in Masai land, Tanzania. After a 

brief introduction, the method of data collection is discussed, followed by a discussion of the niche dynamics, the social 

network, expectations and learning processes. Thereafter the current situation with regard to access to energy, socio‐

economic situation and environment is sketched.  

8.1  INTRODUCTION TO THE PROJECT  

The Energy and Water Company (EWC) is one of the daughter companies of the broader ‘Orkornerei Masai Social Initiative’ 

(OMASI), set up by the Dutch Foundation het Groene Woudt (SHGW) and local NGO IOPA. The Tanzanian local NGO IOPA, 

run by Masai, and SHGW are collaborating since 2006. One of the projects is the establishment of several Milk Processing 

Units (MPUs) where Masai women could sell their surplus of milk. The ‘Dutch Orkornerei Social Investment’ (DOSI) was set 

up in 2007 to manage the MPUs, and took over the commercial activities of IOPA. Since the collaboration and the 

establishment of DOSI more business opportunities were identified and several companies have been set up. The umbrella 

term OMASI, covers the variety of companies. The mission of OMASI is to provide socio economic opportunities for the 

Masai community.  

The MPUs need water and electricity for the production of dairy products, that are provided by generators and water 

pumps that are installed. A decision was made that the supply of water and electricity should form a separate business and 

EWC was established. The EWCs core business is selling of water en energy to the MPUs and, dependent on the demand, 

also to the villagers. In one of the villages, Terrat, a grid is already set up. Today, the generators run on diesel, but the aim is 

to replace the diesel with PPO from jatropha seeds and biogas from the seedcake.  

For the production of PPO and biogas, the EWC makes use of a hybrid model; jatropha will be grown on a large scale on two 

ranches, Ormoti and Rotiana, and on a small scale by local outgrowers. The ranches are situated in Simanjiro plain situated 

South of Arusha.  

8.2  DATA COLLECTION BASELINE STUDY EWC 

In this section, the data collection methods are discussed. The choices that were made during the research are justified with 

respect to the selection of the intervention groups and areas.   

8.2.1  INTERVENTION AREAS  

In deliberation with DOSI and IOPA, three intervention areas are chosen for the research, Terrat, Naberera and Orkesumet. 

In these areas the beneficiaries of the project can be found; consumers, outgrowers and employees. The villages are 

situated in Simanjiro district that is part of the Manyara region in Northern Tanzania. 

In all villages, households in the center are included as well as traditional Masai living outside the village centers in bomas. 

Masai pastoralists are the main target group, however access to energy occurs mainly in the centers where the grid is / will 

be established. Households with a grid connection and current outgrowers are identified and included in the sample; the 

remainder of the sample is drawn randomly.  

Current employees of the plantations are left out of the analysis for the reason that the jatropha related work is only a 

minor part of the activities.   

Masai bomas are hard to find and scattered, as there is no map available. Involving the local population, preferably Masai, 

in the research as guides is therefore highly recommendable. The questionnaire often required long explanations to the 

leader of the boma. By means of motorcycles and cars the bomas are targeted, reducing travelling time and maximizing 

response rates. A brief description of the intervention areas is provided below. Subsequently the villages of Terrat, 

Naberera and Orkesumet are discussed.   

8.2.1.1 TERRAT 

Whereas the EWC provides for water and electricity to the five MPUs, in Terrat a local grid is established that provides 

electricity to local villagers, businesses and institutions. Terrat is chosen as it is the first village that EWC provides with 
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electricity. Terrat village is subdivided in eight sub villages, and counts 7002 people with an estimated number of 1452 

households.  

 

Figure 8.1: Terrat village 

8.2.1.2 NABERERA 

In the near future, EWC aims to construct also a local grid in Naberera. Including the village of Naberera in the baseline 

research will give a good before and after situation if the grid is established when the impact assessment will be carried out. 

If the grid is not established at time of the follow-up research, Naberera can be used as a control village. Naberera is divided 

in seven sub villages, and counts about 4200 people. The number of households is estimated to be 840.  
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Figure 8.2: Naberera village 

8.2.1.3 ORKESUMET  

Orkesumet ward is situated in Simanjiro district and subdivided into three villages, Orkesumet, Lormorijoi and 

Endonyoengijpae. Initially the village of Orkesumet was targeted for the research as it is the main outgrower region; 

however several outgrowers were identified in other villages in Orkesumet ward. Also traditional Masai, the target group, 

are often found outside the village. Therefore, the sub village of Narocksoito is included in the research. Although not 

officially part of Orkesumet village, it is often referred to as the fourth sub village of Orkesumet.  

 

Figure 8.3: Orkesumet 

Research is also conducted in the village of Endonyoengijpae in order to include traditional Masai in the sample. Orkesumet 

village counts 12818 inhabitants in 1652 households, whereas Madukani (‘where the shops are’) is most populated. The 

village of Endonyongijape counts 4367 inhabitants or 674 households. In Lormorijoi the number of households is 1025, 

3970 people. In Narocksoito the estimated number of households is 963.  
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8.2.2  RESULTS  

In the target areas, the baseline studies as explained under the research framework are executed. By means of surveys, 

interviews and observations data is collected.  

Like in Madagascar, before going into the field permission was asked to the local government. Given the importance of 

traditional leaders in the Masai culture, they were also approached. Although the surveys and the interviews were well 

received, the survey needed some additional explanations, especially in the Masai bomas. Some respondents were a bit 

afraid at first, however after a detailed explanation of the purpose of the survey, a clarification of the survey topics and 

some example questions and talks with the head of the boma most of them were willing to participate. It proved to be very 

useful to have some local guides in place that could lead the team to the bomas that are often hard to find, and help to 

break the ice with the respondents as they recognized a familiar face. As the topics of the survey are closely related to the 

daily lives of the population, questions could be answered rather easily. In total, 510 households have been interviewed by 

means of the household survey. Based on the total number of households in the target areas, the confidence level and the 

confidence interval are calculated
7
.  

 Surveys Households Confidence level Confidence interval 

Orkesumet 185 3289 95 % 7 

Naberera 166 840 95 % 7 

Terrat 159 1452 95% 7 

Table 8.1: Overview survey data Madagascar 

The confidence level and the confidence interval give information about the accuracy of the interpretation of the survey 

results. The confidence level is expressed as a percentage, and refers to the proportion of the true population that would 

pick an answer.  The confidence interval refers to the reliability of an estimate; a confidence interval of 5 % for example 

means that the responses with the accompanying sample size will be plus or minus 5 %. A low confidence interval indicates 

a higher reliability and vice versa. Putting a confidence level of 95% and a confidence interval of 5% together, it means you 

can be 95% sure that the true percentage of the population that picked the corresponding answer lies between +/- 5% of 

the obtained result.  

Next to the quantitative data collection by means of the survey, local key persons are interviewed. The focus was put on 

beneficiaries of the project and the local government. Given the importance of traditional leaders and elders within the 

Masai community, these were also consulted. An overview of the interviewed people is listed in the table below.  

Interview Number of interviews 

Local government 6 

Outgrowers 4 

Businesses 7 

EWC / DOSI / IOPA 6 

School 4 

Medical institutions 1 

Masai 3 

Total number of interviews 31 

      Table 8.2: Overview of interviews 

The collected data is used to sketch the baseline situation. In the subsequent chapters the niche dynamics and the 

indicators related to access to energy, the socio-economic situation and environmental sustainability are discussed.  

 

 

 

 

 

 

 

 

 

                                                                        
7
 The confidence level and interval are calculated using the sample size calculator at www.surveysystem.com 



 

8.3  NICHE DYNAMICS  

The internal niche processes are discussed in this section; first the social network of 

different actors that are involved in the project

where after the learning processes are elaborated. 

8.3.1  SOCIAL NETWORK  

Transition experiments are complex and multidimensional, which makes it hard for a single actor to deal with problems by 

himself. Rather, a social network is established. A s

‘A group of persons or organizations that in a formal or informal way have regular and close contact in order to 

realize one or more mutual goals’ (Raven et al 2008)

A social network helps to reduce uncertainties and to increase the success of 

multiple actors take care of a part of the activities, risks can be distributed. Second, a social network that consists of va

actors disposes of more resources than a single actor. Third, within a network a 

is present than in a single organization. And finally, experiences and lessons can be exchanged. The actor network of the 

Energy and Water Company is visualized in the figure below.

The internal niche processes are discussed in this section; first the social network of EWC is drawn up

different actors that are involved in the project, subsequently the expectations of JSL and the beneficiaries are discussed 

er the learning processes are elaborated.  

Transition experiments are complex and multidimensional, which makes it hard for a single actor to deal with problems by 

himself. Rather, a social network is established. A social network can be defined as: 

‘A group of persons or organizations that in a formal or informal way have regular and close contact in order to 

realize one or more mutual goals’ (Raven et al 2008) 

A social network helps to reduce uncertainties and to increase the success of the project in several ways. First, because 

multiple actors take care of a part of the activities, risks can be distributed. Second, a social network that consists of va

actors disposes of more resources than a single actor. Third, within a network a higher variety of expertise and experiences 

is present than in a single organization. And finally, experiences and lessons can be exchanged. The actor network of the 

Energy and Water Company is visualized in the figure below. 

Figure 8.4: Social network EWC 
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, subsequently the expectations of JSL and the beneficiaries are discussed 

Transition experiments are complex and multidimensional, which makes it hard for a single actor to deal with problems by 
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Within a social network two types of actors can be distinguished; partners and stakeholders. In the figure above, a 

distinction is made between partners and stakeholder, on a local and global level. The actors and their relation to the 

project are discussed in the next sections.   

8.3.1.1 PARTNERS 

Partners are persons or organizations that are a formal part of the social network surrounding a transition experiment. A 

distinction is made between global and local partners, and these are elaborated below.   

In the social network of EWC, SHGW, Fact Foundation and the DOF are global partners. The most important global partner 

in the network of EWC is Stichting het Groene Woudt (SHGW). A Dutch foundation established in 2005, which promotes 

sustainable economic development in rural areas of developing countries. Poverty reduction and empowerment of 

communities is a main aim of SHGW, whereas the focus lies on income generation and diversification and access to basic 

needs as education, health and food security. The concept of civic driven development and the strength of the communities 

are highly valued by the foundation. Existing local initiatives form a starting point for the creation of social businesses. 

SHGW is collaborating with IOPA since 2006 and provides for the co-financing of the EWC project. SHGW has links with 

multiple knowledge institutes among other Wageningen University, FACT and Broadtech, and is therefore an important link 

in the network when it comes to input and sharing of knowledge between the local and the global level.  

Another global actor is FACT foundation (Fuels from Agriculture in Communal Technology), a knowledge center for biomass 

energy based community scale technology and development models. The foundation plays and important role in 

transferring knowledge and technology related to Jatropha in both the agricultural component of planting, and the 

processing component of identifying and installing technologies and training of local technicians. 

As funding organization, the Daey Ouwens Fund of NL Agency has a role as a partner in the project. Through financing the 

project, the DOF to wants to improve access to energy in the least developed countries, its direct aim. Furthermore, the 

project should contribute to the Millennium Development Goals 1 and 7.  

On the local level, IOPA, DOSI, OMASI daughter companies the villages and outgrowers partner in the project. IOPA, also 

known as Ilaramatak Lorkonerei or ‘the Institute’, is a local NGO, set up in 1991 to strive for the improvement of living 

conditions and standards of the Masai community. Run by Masai, the NGO partners with SHGW since 2006. The role of 

IOPA in the OMASI companies is to mobilize and animate the community. In the EWC, IOPA was responsible for the 

implementation of an outgrower scheme in the MPU areas; the involvement and training of local farmers.  

Dutch Orkonerei Social Investment (DOSI) is a joint venture between SHGW (70% of the shares) and IOPA (30% of the 

shares), and initially set up in 2007 to run the MPUs. However, when more business opportunities were identified, the 

company expanded and is now an investment company, aimed at the creation of ‘social businesses’; viable and sustainable 

companies that provide for income diversification and stimulate social entrepreneurship. Since EWC currently operates 

without a general manager, management responsibility is temporary in hands of DOSI. DOSI will hold a supervising role 

until the company is self-sustaining.  

A main share of jatropha will be cultivated at the two ranches under the OMASI initiative; Rotiana and Ormoti, officially 

registered companies since 2009. Both ranches engage in Jatropha cultivation and will plant a total of 700 hectares. The 

harvested seeds will be sold to EWC, and in addition the cow dung needed for the production of biogas is provided for free. 

In turn the ranches will buy electricity, PPO and organic matter from EWC. Other daughter companies; the MPUs, the media 

station Ormame, the recently build charcoal factory, the planned slaught house, and the Simanjiro Development 

Community Trust will be customers of the EWC. The community radio, ORMAME, broadcasts information about the project 

to raise awareness among the population.  

Next to the ranches, seed production will occur by individual farmers in the outgrower scheme. The local population, with a 

focus on the Masai, is targeted as outgrowers. By planting jatropha and selling the seeds to EWC, they are able to diversify 

their income. The success of the project will also depend on the participation rate of the population.  

Other local partners are the villages, where EWC provides electricity and water to the 5 MPUs; Terrat, Naberera, 

Orkesumet, Longido and Same. Terrat village is the first village that is powered by the Energy and Water Company. 

Currently, a grid is established and provides power to about 40 people, businesses, churches and schools. In the near future 

there are plans to establish a grid in Naberera, and thereafter possibly other villages in which the MPUs are located.  
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8.3.1.2 STAKEHOLDERS 

Stakeholders can be defined as persons or organizations that are not formally a part of the transition experiment, but have 

the power to influence the experiment or experience the (future) effects of the experiment. Again, a distinction is made 

between a global and local level.  

On a global level, the Ministry of Energy and Minerals plays a role. Increased attention towards renewable energy in general 

in Tanzania, the project contributes to government targets.   The local production and consumption of biofuels Tanzania can 

reduce dependencies on oil imports and at the same time, development of the renewable energy sector will lead to 

sustainable development with respect for the environment.  

Also environmental organizations are identified as global stakeholders. They fear for (an increase of) food shortages as a 

result of biofuel crop cultivation. Much negative publicity surrounds biofuels, mainly first generation biofuels that are 

mainly based on food crops.  On the other hand, renewable energy technologies are promoted by environmental 

organizations as they help to combat climate change by carbon neutral or cleaner technologies.  

On a local level, the Rural Energy Agency (REA) is a stakeholder in the project, as it has similar interest as EWC. As the name 

implies, REA is a key actor in rural energy projects. REA was established in 2005 as an institutional framework to mobilize, 

coordinate and facilitate private and public initiatives in Tanzania. The project links up with the mission of REA, by providing 

for rural electrification.   

8.3.1.3 NETWORK DYNAMICS 

The social network of EWC is well developed; crucial partners are identified and on a local level those are mainly other 

OMASI parties. The market for EWC produced services is for the large part secured by having these parties in place. When 

the project evolves the network will further expand, for example by involving businesses that will sell surplus of jatropha oil 

on the market, and additional customers. However, the communication between the actors in the network is somewhat 

problematic.  

First of all, the structure of the ownership relations is quite complex. IOPA and SHGW own DOSI jointly, whereas DOSI owns 

EWC. During the interviews is becomes clear that IOPA does not feel very connected to the EWC, no feeling of ownership or 

responsibility is identified while IOPA does have indirect shares in EWC. As EWC has no general manager for a few months 

now, DOSI is in control of the company, and the information seems to be concentrated within this actor, therefore, the 

transparency in the network is rather low. 

To secure supply of seeds, DOSI is currently buying jatropha seeds in outgrower areas outside of their focus area. IOPA 

doesn’t approve this, as it doesn’t fit the mission of IOPA and the broader OMASI initiative that put a focus on Masai 

communities in three districts. However, the outgrower scheme set up by IOPA that should secure seeds supply was not 

successful so there is a need to take an alternative approach. Within IOPA there is no clear view on the number of 

participating outgrowers. Outgrowers received training where after they started planting jatropha. At time of the research, 

first seeds could be harvested. However, it remains unclear what could be done with the seeds, who will buy it and for what 

price.  

While the project started from a ‘civic driven development’ concept, there are some question marks that arise. During the 

research, several problems arise when villagers are approached in the name of IOPA. Many people are dissatisfied about 

IOPA and the related projects. Issues come from the fact that IOPA employs many relatives, and therefore doesn’t provide 

fair chances to local villagers to be employed. A village chairperson was very surprised that his opinion and expectations 

mattered to this research, as the communication with the village and IOPA is simmering. Name recognition is very low and 

IOPA is often blamed for activities outside of their responsibility. IOPA is well known in the area, as a local initiative that 

exists over a decade in Masai land. DOSI, on the other hand, is a relative new company and not known by local villagers. 

Projects or services that fall under the responsibility of DOSI are referred to as ‘IOPA’.   

The project seems to be more based on a ‘technology push’ concept, especially when all the surrounding projects (the 

charcoal factory, the slaught house) are taken into consideration. Many projects are set up simultaneously in short time, 

with the result that it is hard devote enough effort and time to set them up properly, share knowledge and establish good 

networks.  
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8.1.3.4 LINKAGES WITH OTHER PROJECTS 

Transition experiments take place in the context of a broader societal transition. Many other experiments aim to contribute 

to the similar societal issue. The social network surrounding a transition experiment should not be isolated from the 

broader context. Therefore, it is important that the experiment is externally orientated. Interaction and linkages with other 

experiments should be sought in order to strengthen the own experiment. Interaction can take place in several forms; as 

collaboration between projects, the exchange of knowledge and experiences and sharing resources and lessons learned.  

In the network of EWC many actors can be found, but other OMASI parties are dominant in the supply and demand side of 

EWC. On a global level, FACT Foundation provides for knowledge inputs about jatropha cultivation and technology, through 

SHGW but also directly to EWC. In addition SHGW has several valuable linkages with other global actors that are important 

for knowledge input and sharing. On a local level, linkages with other projects are limited. There have been relations with 

YES Africa and Diligent. Unfortunately, the connection with YES Africa stopped, as the contact person of this organization 

moved out of Tanzania. The relation with Diligent, who initially provided support to DOSI, is no longer in place. Today the 

companies are competitors in the seed market. DOSI employed former Diligent employees, that brought in gathered 

knowledge and experience as well as their network of collectors and outgrowers that was set up by Diligent. DOSI now buys 

seeds in these areas, and bids a higher price than its competitors, in order to secure their needs.  

During the trainings in 2006 under the authority of IOPA and conducted in cooperation with Diligent, the participants 

visited other jatropha projects, it is not known if there is still a good contact between DOSI/EWC and these parties.  

It can be concluded that the network surrounding EWC is not very externally orientated. The focus lies more inward, on the 

network of OMASI related parties that has a complex structure and lacks some transparency. There are linkages for global 

knowledge sharing; however, these linkages occur mainly indirectly via DOSI and SHGW. Because of the complex structure 

of the network, information has a long way to travel, whereas it is likely that not all information is transferred and part of 

the content might be lost halfway.  EWC has many linkages, but many of them are part of the OMASI initiative. Linkages 

with knowledge institutes on a global level are maintained by SHGW. Although occasional visits to the field occur to assist in 

the project, communication lines are long and mainly indirect.  Initial expectations of EWC are high and rather ambitious. 

The project is in an early phase, the expectations of the beneficiaries are positive, however not very detailed yet.  

8.3.2 EXPECTATIONS AND VISIONS 

In this section expectations of different actors are discussed. First, EWC as the implementing organization has a number of 

expectations with regard to the technology, and the project results that influence the social and ecological situation in the 

project areas. Next to EWC, the beneficiaries’ expectations are discussed. Since the project has just started, and is aimed at 

improving access to energy and a contribution to economic and environmental welfare, it is important to map the 

expectations that live amongst the beneficiaries.  

8.3.2.1 EXPECTATIONS OF EWC
8
  

EWC will be an independent business that supplies energy and water to the MPUs and local villages. The overall goal of 

EWC is: 

Generate income diversity for the Masai community by creating a local market for jatropha seeds and employment, and to 

stimulate economic development through reliable delivery of electricity and water to the Masai communities. 

Expectations with regard to economic feasibility, seed and oil production, applications, and the socio-economic and 

environmental impact will be discussed below.  

8.3.2.1.1 ECONOMIC FEASIBILITY 

The EWC depends on funds provided by the DOF and SHGW, the aim is to become a viable sustainable business within eight 

years, beyond the time horizon of the DOF project that stretches from 2009 to 2011.Initially the company operates under 

the supervision of DOSI, gradually this supervision will be taken away so EWC becomes a separate business unit managed 

                                                                        
8
 Section base don the project proposal of EWC and additional interviews 
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by local people. Financial returns result from electricity and water sales to other OMASI parties and local villagers. In 

addition, surplus production will be sold on the local market.  

Regular diesel is sold for a price around 1200 TSH (€ 0.69). The expected price for PPO is expected to be 80% of the diesel 

price, around € 0.56 per liter. The cost to generate 1 kWh of electricity by means of fossil fuel powered generators is 

calculated to be € 0.27. Substituting diesel by PPO and biogas will be lower. The price per kWh is estimated to be € 0.11 

when the generators run on biogas.   

8.3.2.1.2 SEED AND OIL PRODUCTION 

Like JSL, also EWC makes use of a hybrid model for the production of seeds. On the ranches Ormoti and Rotiana large 

quantities of jatropha will be cultivated. The farm at Rotiana will function as a showcase since it is acknowledged that Masai 

need to see actual plants growing before they will consider participating. Jatropha will be planted scattered over the farm, 

as boundaries of subplots where other crops are cultivated. The local population will participate in the outgrower scheme. 

The outgrower scheme will be set up in the areas around the MPUs.  

In total an areas of 700 hectares is targeted at the ranches during the time horizon of the project. An overview of targeted 

and planted areas is provided in the table below. From the table it can be derived that the current plantings lag behind on 

the intended schedule. At Rotiana there should be 250 hectares already planted, with an additional 50 hectares in the 

second half of 2010. However, up until now only about 40 hectares have been planted. The aim is to increase current 

plantings to 100 hectares this year. Per hectare 1667 seedlings are planted.  

 Total targeted area Currently planted  

2009/2010 

Targeted area 

2009/2010 

Targeted area 2010/211 

 300 ha 40 100 200 

Ormoti 400 ha 0 - 400 

Total 700 ha 40 100 600 

Table 8.3: Targeted area for large scale jatropha cultivation 

In total, it is aimed to involve 500 local people in the outgrower scheme that will plant a total of about 200.000 trees. The 

implementation of the outgrower scheme initially fell under the responsibility of IOPA. IOPA started with the 

implementation in 2006, but results are not satisfying. The responsibility for the establishment of the outgrower scheme is 

therefore handed over to EWC. Two former Diligent workers are hired by DOSI to perform this task. At the end of the 

collection season in Mai/June, seminars will be started to raise awareness among the population. The aim is to involve 100 

to 200 outgrowers in 2010. A large portion of the land surrounding villages is possessed by the villages themselves. This 

communal ground or ‘village land’ that has a function of pasture land could be used for the cultivation of jatropha. The 

establishment of small cooperations that run small plantations on these grounds is an alternative for planting on own soils, 

or people that do not own land. The small cooperations could manage the land and people receive a share of the stake, 

corresponding to their input in terms of number of plants.  

 

Figure 8.5: Jatropha nursery at Rotiana                                 Figure 8.6: Jatropha plantation at Rotiana 
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Today, EWC is buying seeds from outgrowers outside of the target area. The expected price for the seeds was 120 TSH (€ 

0.07), however today a price of 250 TSH (€ 0.14) is paid from which 200 TSH goes to the local farmer, and 50 TSH to the 

collector. In total 45 tons have been collected the past 3 months, after collection in ‘go-downs’ they are transported to and 

stored in Terrat. In total 300 tons of jatropha is aimed for in the first years, increasing to 5000 tons that the project will 

need eventually.  

After four years jatropha is expected to be full-grown, harvesting occurs twice a year after the rainy season. The expected 

yield is about 2 kg per tree. The fruit can best be harvested when the fruit is yellow, then it has to dry for 3 hours. When the 

seeds are black, the husk can break and the seeds fall out making collection more difficult, however no further drying is 

needed. Pruning is needed; otherwise the plant gets too high. Pruning should be done before and after the rainy season. 

The seedlings should be protected by a grass-roof so they don’t get direct sunlight. In the dry season jatropha has the habit 

to drop leaves, they re-grow after 3 months.  

For the processing of the seeds two presses are installed in Terrat that produce PPO. The capacity of the presses is 800 kg 

per hour. From the seeds 26 % oil can be distracted, the other 74% is seedcake. The seedcake will be used to produce 

biogas and organic matter that can be used as a fertilizer. For the production of biogas and organic matter, a bio digester 

will be used. The seedcake will be mixed with cow dung and water and put in a bag for fermentation. Tests will reveal the 

adequate mixture of seedcake, cow dung and water. Biogas can be stored in the digester for a maximum of one day, 

overproduction will be destroyed automatically. Research needs to be done on the possibility of capturing biogas in bottles 

for selling on the local market. There is some delay in the research activities; at time of the research the bio digester was 

not yet installed. Tests with both the press and the bio digester are planned from July 2010.  

8.3.2.1.3 APPLICATIONS OF OIL 

All of the OMASI parties will be customers of EWC; the market is for a large part secured since internal sales are significant. 

Surplus production will be sold to third parties on the local market. These sales and distribution channels for external sales 

have not been developed yet. EWC targets agro processing industries, transport companies, agricultural enterprises and will 

create selling points to supply small scale users. Expected surplus production is 100.000 liter in 2011 and 550.000 liter by 

the end of 2015.  

The main application of PPO and biogas is in generators to provide for electricity to the MPUs and the grid in Terrat. At 

every MPU two generators, a water pump and a water filter are installed in order to pump the required water to the factory 

and to supply electricity to the production process and offices. In Terrat, three generators with a total capacity of 350 KV 

are installed that power the local grid every day between 6.00 AM and 23.00 PM. The generators currently run on diesel, 

but can run on a mixture of biogas and PPO; 80% biogas and 20% PPO.   

Next to the application in generators, the cars of IOPA and DOSI will be adapted to run on PPO. In total 10 cars and 5 trucks 

or tractor are adjusted by placing a heater. The organic matter that is produced from the seedcake is used as an organic 

fertilizer, and will be sold to the ranches and local farmers.   

Through the different applications, a number of people will get access to renewable energy. In total 90 connections will be 

established through the supply of electricity, of which 86 are connections to renewable energy in Terrat. The other four 

connections refer to MPUs in other villages. In Terrat, currently 42 connections are established. In total seven institutions 

are connected; the primary school, Secondary School, two churches, the mosque, the dispensary and IOPA. The remainder 

of the connections supplies electricity to households and small businesses. The number of targeted connections and the 

number of people getting access to renewable energy are provided in the figure below.  

 Homes Hospitals Schools MPUs Radio Total 

No. of installations - - - 5 - 5 

No. of 

Connections 

70 1 2 11 1 85 

No. people access to 

energy  

322 13.705 883 765 25.000 25.000 

Installed capacity 350 kVa 350 kVa 350 kVa 1.030 kVa 350 kVa 1.030 kVa 

Expected annual 

consumption 

76.650 kWh/ 

year 

1.095 kWh/ 

year 

1.920 kWh/ 

year 

311.950 

kWh/ year 

67.200 kWh/ 

year 

458.815 kWh/ 

year 

Table 8.4: Number of people getting access to energy (source: project proposal EWC) 
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Two types of grid connections are present, single phase or triple phase lines. Single phase lines have a limited capacity and 

are suitable for home use, and can power light, radio and TV. The three phase lines have extended power. So far only one 

triple phase connection is established, that is used for powering a milling machine. On a village level, the local population 

will benefit from the four streetlights that are present, two in the center and two at IOPA.  

The price for one kWh is 200 TSH (€ 0.12) and an additional fee of 2000 TSH (€ 1.15) per month has to be paid. The cost of a 

connection including the meter is 200.000 TSH (€ 115). The number of connections lags behind on schedule, the Dutch 

consultant hired for the construction of poles, lines and connections has not been available for a while and some 

households are waiting for several months now in order to get connected.  

8.3.2.1.4 SOCIO‐ECONOMIC AND ENVIRONMENTAL IMPACT 

The overall mission of OMASI is to improve living conditions for Masai families by providing for income generating and 

diversification opportunities. Through the EWC project a direct contribution will be made to the improvement of the socio-

economic position of the Masai through employment and improved access to water and energy.  

The plantations at Rotiana and Ormoti will provide for 100 full time and 100 part time jobs for the local population. In 

addition, 17 jobs are created internally at EWC to execute management and operations. Next to employment opportunities, 

individual households can participate in the outgrower scheme. Planting jatropha and selling the seeds will provide for 

additional income. Currently seeds are bought for 250 TSH (€ 0.14) from outgrowers outside the target area, which is above 

the market price. It is unclear what the price will be for the outgrowers in the target area, but it is expected to be lower.  

The jatropha market created by the project is expected to enhance local entrepreneurship, further stimulating local 

development. PPO is an affordable substitute for diesel, allowing households to save money on fuel cost expenses. This 

money can be invested in education, health care, higher food consumption or other consumer goods, further stimulating 

the local economy.  

Also, EWC contributes indirectly to the empowerment and the improvement of the income position of Masai women 

through the MPUs. Women are granted the approval of men to sell surplus milk at the MPU and gain additional income, 

which they can keep to themselves.  

With regard to environmental impact, the production of PPO, biogas and fertilizer from jatropha seeds is a closed 

production cycle without waste products. By local consumption, fossil fuels and chemical fertilizers can be replaced. Local 

production reduces transport flows from urban areas for the supply of fossil fuels and, to a lower extent, chemical 

fertilizers. The project aims to make a contribution to environmental sustainability in several areas. First, air pollution is 

reduced as PPO is CO2 neutral. Biogas contains a large quantity, 65%, of methane, a more powerful greenhouse gas than 

CO2. The methane is converted into electricity. The remaining 35% is CO2 that will be released during the process. The 

expected CO2 emissions resulting from PPO and biogas production are 76 MT per hectare. Today, the generators that power 

the MPUs and the grid in Terrat run on fossil fuels by replacing those fuels by PPO and biogas retrieved from the jatropha 

tree, will have a positive impact on carbon emissions.  

Second, less scrap metal will result from the longer lifetime of the engines when using PPO instead of diesel. On the other 

hand, without the project and the generators installed no scrap metal would be present.  

Third, gradual soil improvements result from the recycling of nutrients and the application of organic fertilizer. In addition, 

the root structure of jatropha and the large surface that is targeted for planting reduces erosion. The creation of market for 

jatropha further stimulates deforestation with jatropha.  

Furthermore, the project aims to contribute to increased wild life, climate and rainfall by the simple assumption that trees 

attract water and water attracts wild life. However it is recognized that more factors play a role in the accomplishment of 

these targets and does not only depend on the progress of the project.  

Besides positive effects, also negative aspects are identified: more transport movement will result from the project, and an 

improved economic local situation where more goods are consumed, more waste will be produced.  

 8.3.2.2 EXPECTATIONS OF BENEFICIARIES  

Insight is gained in the expectations of local beneficiaries by means of semi-structured interviews and a household survey. 

Subsequently the local government, schools and medical institutions, businesses, outgrowers and households are 

discussed.  
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8.3.2.2.1 LOCAL GOVERNMENT 

The village government is headed by a chairperson from the village, and two government extension workers that are 

appointed by the district; the ward executive officer and the village secretary. The EWC project is well received by the local 

government. Water is a crucial good in many regions, and access to electricity is beneficial in many ways to the villages. By 

providing for jobs at the ranches and involving individual farmers in the outgrower scheme it provides for income 

generating opportunities and contributes to the development of households and villages.  

Jatropha is known as an inedible drought resistant tree that can survive the dry season. It will bring development and 

business opportunities. For example, institutions like schools and hospitals can plant jatropha; the money obtained from 

seed selling can be used to run the institutions.  

Also, jatropha is expected to be helpful in the struggle against land-grabbing. Especially in Orkesumet the district 

government often takes away unused land from villagers. Many people don’t use their farms, planting commercial crops 

like jatropha increases the value of the land and after some years people can profit from selling seeds. 

In Tanzania, and especially in Masai land people are unaware of their right. They don’t 

know it is possible to compete against the government. By planting jatropha people can 

protect their land. I told people to plant as a protection against the DC. Zephian Simon, 

chairperson Orkesumet 

Today, conventional fuels like diesel, petrol or kerosene are used to power cars and generators, affordable substitutes will 

reduce the cost of living. Also the cost of travelling can be reduced.  

It is not expected that the Masai will suddenly participate in the project based on verbal information. It is often emphasized 

that the Masai need to see and experience new developments, instead of just hearing the story. An important aspect of the 

project is to show them the actual jatropha plants grow and flourish on test plots. In addition, it is important to inform 

people that it takes a long time to have the first Jatropha harvest. Involving the local government and traditional leaders in 

the project is crucial. If it is possible to provide the seeds for free, this would lead to a higher participation of local villagers 

as initial investment in the seedlings can be problematic.  

It’s a good project, we like it. But it might be a problem that we have to wait for the first 

harvest in order to show people, and make them understand the concept well. Now, it’s 

something new to the people, there should be more information available. William Steven 

Wanga, Ward Executive Officer Terrat 

The establishment of the grid in Terrat is already fruitful. The few streetlights that are established contribute to social 

security, villagers feel more peaceful. The local government expects that there wouldn’t be any crimes at all if the lights 

would be powered the whole night. The light also has a protective function; it keeps wild animals away and makes the 

village safer. In addition, shops stay open longer, businesses expanded, new businesses were established, charging phones 

became cheaper and children can study at night.  

In Naberera electricity is one of the priorities for village development, next to access to water and the construction of a 

police station. As the district government promised to establish a grid in Naberera few months ago, many people bought 

TVs. However, the project never started, and TVs can not be used. Sometimes a generator is borrowed from friends or 

family, but the fuel is expensive. A television is perceived as an important information channel. Today, people await 

travelers from Arusha to get a newspaper to be updated about current affairs. Furthermore, electricity can contribute to 

the attractiveness of the village.  

Electricity is seen as an important factor for the attractiveness of the village for 

government extension workers, doctors and teachers. Many don’t want to work in rural 

areas where basic facilities are not present. Jacob Koros Ole Koros, chairperson Naberera 
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8.3.2.2.2 SCHOOLS AND MEDICAL INSTITUTIONS 

The primary school in Terrat is connected to the grid, and uses electricity for devices in science class (e.g. microscopes). Also 

in the teachers houses near the school electricity is used. The headmaster hopes to use the electricity to power computers 

in the near future; if children can already learn at primary school how to use a computer, this will be an advantage for them 

in further education. The school has plans to build dormitories for the students, the electricity will then provide for lighting 

at night.  

Also the Secondary School in Terrat is connected to the grid. Electricity is used for lighting during preparation time and in 

teachers’ houses, and the use of TV and DVDs in the lessons. During the evening there is a preparation time during which 

students can study under supervision of a teacher Students now have enough time to prepare their homework and tests.  

The use of a TV and DVDs improves the quality of education; it helps for the understanding of the material. In addition, 

electricity reduced the cost of water since the pumping became less expensive.  

The dispensary in Orkesumet has a connection to the TANESCO powered grid since November 2009. Electricity is used for 

lighting, a fridge in the laboratory for medicine storage, a computer, and the data clock for CTC. Electricity would also be 

useful for sterilizing equipment; however the installation is not present.  

8.3.2.2.3 BUSINESSES 

Expectations of entrepreneurs are positive and hopeful. Many see business opportunities resulting from electricity; 

expansion of current business by improving quality of current services and adding additional services, but also new business 

opportunities are brought up. Some entrepreneurs in Terrat made use of a generator or solar panel before the grid came. 

However, using a generator is more expensive than a grid connection. When there is no sun, solar power is not working 

properly, also the time of power is argued to be relatively short.  

Electricity is very useful for my business; I can increase the quality of my shop and 

guesthouse mainly by having good light. Now I use a solar panel, but the capacity is 

limited. I considered a generator but the fuel is too expensive. Kuruthuru Shabani, 

entrepreneur Naberera 

The population in Terrat is increasing; more people come to live in Terrat. Businesses expand and money circulation is 

increasing, they are expected to increase even further in the near future. Shops can now offer cold drinks, some 

barbershops shift to electrical equipment and bars play movies or turn on the TV that attracts customers and leads to 

higher sales. New business opportunities that are put forward are a shop to sell DVDs, music and videos.  

Terrat is growing, and opportunities for selling increase in the years to come. I believe lots 

of people will come to Terrat for businesses. They will see opportunities as well.  Kenneth 

Loitone, entrepreneur and employee EDC Terrat 

 On a village level, the population of Terrat is increasing. The grid attracts people to come 

live in the village. Also the number of businesses has expanded. The money circulation has 

increased as there are more people now and more businesses. Clara Mollel, entrepreneur 

Terrat 

8.3.2.2.4 OUTGROWERS 

In Orkesumet and surroundings, a main part of the outgrowers can be found. In Naberera some outgrowers can be found. 

Those people got information about the plant at Rotiana, and bought seedlings in the nursery. Also in Terrat some 

outgrowers can be found.  

Several outgrowers from the IOPA 2006 outgower scheme are interviewed, expectations are positive, however not yet very 

detailed. The level of knowledge amongst the recent outgrowers is low. Outgrowers received training from IOPA in 2006; 

they were informed about the plant and its applications as well as maintenance. Income opportunities were the main driver 
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for people to participate in the outgrower scheme. Outgrowers often plant jatropha as a fence on their farm, plot, boma or 

in the bush.  

We will need to mark the trees somehow. We live in the bush, and without a fence or 

landmark the Jatropha will be just another tree in the forest, it will be unclear to whom it 

belongs. Lucas Ngukuu Karomo, Orkirun’urung 

Many people have bought just a few plants (1 to 5), although they will have some additional income through the sales of 

seeds, this will be negligible. Given the fact that a mature Jatropha plant will yield 2-5 kg of seeds twice a year that can be 

sold for 200 TSH (€ 0.11) per kg, the additional income can maximally be 2000 TSH (€1.15). Equal to two bottles of soda.  

Expectations about maintenance differ among the outgrowers. Maintenance normally consists of cutting grasses around 

the trees, applying fertilizer, watering and applying repellant when necessary. Some argue that the estimate of about 30 – 

40 days per year is expected not to be enough to maintain the jatropha properly. If you plant Jatropha and do nothing or 

almost nothing about it will show in the results. Others argue that they don’t do a lot of maintenance; when the plant starts 

growing, the level of maintenance is limited.  

Outgrowers don’t have a clear idea about possible yield. Some don’t know what to expect. Numbers given vary from 2, 8 

and up to 20 kg per tree.  

I don’t know how many kilo’s per tree I can harvest, but from next year I will keep an eye 

on it. For now, I’m already happy that there are seeds growing on my trees, although they 

are not numerous. Mr. Zebazeba, outgrower Orkesumet 

Knowledge about sales is very low. After the rainy season, the first seeds can be harvested. None of the outgowers that 

were interviewed knew about the market options. All they know there is a market for the seeds, and it is possible to sell the 

seeds to IOPA, but they don’t have a clue how much additional income they can expect. The outgrowers have not been 

informed about the sales price, resulting in diverging guesses from 400 TSH (€ 0.23) per kg up to 6000 TSH (€ 3.45) per kg. 

I have already divided my farm amongst my wives. I will instruct them how to grow and 

harvest Jatropha, and convince them to build a house from the money from harvest they 

will have so I can live in one of the houses. Lucas Ngukuu Karomo, Orkirun’urung 

It is not expected that jatropha cultivation will interfere with food production. One of the outgrowers indicates to consider 

some acres for jatropha cultivation on his farm if yields are good. Food crops are cultivated naturally, in order to survive, 

replacing all food crops is out of the question. It is argued that even in the worst case it is always possible to cultivate food 

crops jointly with jatropha in the spaces in between the trees.  

8.3.2.2.5 HOUSEHOLDS 

Masai pastoralists are the main target group of the project. On a household level, people can benefit from growing and 

selling jatropha seeds, working at one of the ranches or a connection to the grid. However, it are mainly modern Masai and 

other tribes that will benefit from the electricity, as traditional Masai normally move away from the village centers to find 

pasture land for their cattle. In general it is argued that a high pace of development could be harmful to the livelihood of 

Masai.  

We are getting lost. We are living lives we don’t belong to and we don’t know. It’s difficult 

because we used to be very free, friendly and communal. Some laws in Masai are there to 

help poor people, but many things disappear with the modern livelihood. Today people eat 

alone at their bomas and the poor stay without food, this would never happen before. 

Lesira Ole Samburi, traditional Masai leader Terrat 

The Jatropha tree is by many Masai better known as the ‘caring tree’ since it has many benefits. One benefit is perceived to 

be the shade of the plant when it is fully grown. It is perceived to be a big tree, suitable to sit under in the shade. In theory, 
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Jatropha can grow up to 6 meters; however harvesting the seeds will become increasingly difficult as the tree exceeds a 

height of 1.5 to 2 meters. At this height, the plant doesn’t provide a lot of shade, nor can you sit under the tree.  

To gain insight in the level of knowledge about Jatropha and the Energy and Water Company, several questions related to 

the project have been asked in the household survey. Among the households interviewed, familiarity about Jatropha is low. 

About half of the respondents don’t have knowledge about Jatropha. The other half knows at least little about the plant. 

Among the people that are at least a little familiar with jatropha, about one third doesn´t know about the applications of 

Jatropha oil. About half of the people know jatropha mainly for its usage as a biofuel to power generators. About one third 

of the respondents indicate Jatropha oil can be used in vehicles. Cook stove, lamps and soap are known to a lesser extent, 

ranging from 8 % to 13 %. Few people mention other applications as fencing, medicinal use, fertilizer or shade.  

Next to application, the households are asked about possible disadvantages of the project. About a quarter of the 

respondents don’t know what advantages to expect from the project. More income and sustainability are the most 

frequent mentioned as advantages of the remainder of the respondents, followed by a reduction of poverty. Increased food 

security is perceived as an advantage by a minority of the respondents. Few respondents indicate additional advantages, 

employment, increased availability of fuel, and the use of Jatropha as a fence. The majority of the respondents don’t know 

possible disadvantages of the project, much higher than the percentage that doesn’t know about advantages. An uncertain 

market is the most frequently mentioned disadvantage, followed by the fear of poor selling prices for Jatropha seeds. Other 

disadvantages are food insecurity and decrease of pasture land.  

The vast majority of the respondents are interested to engage in Jatropha cultivation. The main reason to cooperate is 

additional income, followed by ´benefits´, environmental and development. Other motivations are forecasted business 

opportunities, lower kerosene cost, security and employment.  

The respondents that are not interested to cooperate in the project report often that this is due to lacking knowledge about 

Jatropha and its possibilities. Another frequent reason is the lack of land. Some women indicate not to have the authority to 

make decisions. Other reasons are no time and no trust in the project.  

It is questionable if cultivation of jatropha matches with the customs and traditions of the semi-nomadic population. 

However, based on the interview results it is not expected that the project will interfere with their lifestyles. Many Masai 

abandoned the nomadic live, and tend to stay in one place and grow up in the same environment more often. It is argued 

that jatropha is a more suitable crop than for example maize and beans. Since jatropha cultivating is less time consuming 

than growing maize or beans, it does allow Masai to continue having their cattle. In addition, unlike maize and beans, 

jatropha is an inedible crop and therefore it is possible to keep livestock and grow jatropha on the same land. Also, because 

of other plant characteristics, the drought resistance and relative low requirement of fertilizer, the crop seems to be very 

suitable to grow on poor soils and survive periods of drought. Again it is emphasized that it is important for the Masai to 

see examples.  

The vast majority of the households interviewed are interested in a grid connection, mainly motivated by the expected 

home use, lighting and a reduction of fuel costs. Light is argued to be useful in several ways; students can learn at night. 

Street lighting increases security; walking in at night becomes more safe, now women often get harassed by men. Also lions 

and cheetahs that are around stay away from the village or the boma when there is adequate lighting. By access to electric 

light, hospitals and dispensaries can expand their service beyond sunset when needed. 

The households that are not interested in a grid connection (13%) mainly give the following reasons; electricity is 

dangerous, expensive, the current house is not suitable or they don’t know how to use it.  

8.3.3 LEARNING  

Next to the establishment of a social network and the articulation of expectations, learning processes are very important in 

transition experiments. The future of a transition is hard to predict, and therefore learning processes are crucial in the 

development of transition pathways, i.e. stabilizing the niche and improving price/performance relation. The first matter of 

importance in transition experiments is successful learning, rather than the realization of the intended project results 

(Raven et al 2008). A distinction can be made between three types of learning processes; broad learning, social learning and 

second order, reflexive, learning. Furthermore five dimensions are distinguished: learning due to technological and 

infrastructural issues; market, user preferences and issues; social and ecological impact; government policy and regulations; 

industrial development and the supply market. In learning it is important that various aspects are covered and second order 

learning takes place. SNM stretches the importance to involve users in the learning processes. Since the project is in a very 
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early stage, the project just started, learning processes will be limited. Learning is most concentrated on technological 

issues. As the project evolves, and enters the production stage more learning processes will take place. This study is a first 

experiment to map social and environmental impact by means of an impact assessment.   

A first dimension of learning regards technological and infrastructural issues. Learning by doing plays an important role in 

these learning processes and are a driver of changing initial practices. Learning processes occurred mainly on agronomical 

aspects; favorable growing conditions for jatropha in the local context. Important lessons learned are the fact that insects 

seize the plant, and in some cases young plants are destroyed by wild life that walks around freely. The impact of the 

drought in 2009 and 2009 led to many deaths among the planted jatropha, affecting its image as a drought resistant plant.  

Test with the press are scheduled for the production of PPO. EWC plans to produce biogas from the seedcake, experiments 

with the biodigester are planned, and will lead to insight in the properties and profitability of converting seedcake into 

biogas.  

 

Figure 8.7: Attacked jatropha leaves                                                       Figure 8.8: Damaged jatropha stem 

Second, the dimension of the market, user preferences and economical issues is considered. Learning with regard to the 

end market is limited. The end market for jatropha is for a large part secured by the purchases of internal parties. The 

choice for PPO as an end product is based on assumptions on user preferences. Users are not involved in the choice for the 

end product. Rather it is based upon economic and technical aspects.  

Thirdly, on the dimension of social and environmental impact, the project is expected to have significant impact on social 

and environmental aspects are expected. By local production and consumption of jatropha oil, the local population directly 

benefits in several ways; additional income and access to renewable energy. The media company OMRMAME made some 

movies about the water and electricity project in Terrat, highlighting the experiences and options of beneficiaries as well as 

the impact on their lives from which lessons can be derived. Today, there is already some impact observable as the grid is 

already established. For example, the opening hours and services of businesses expanded, and additional businesses are set 

up. Since grid electricity is cheaper than generator electricity prices for, for example, charging mobile phones decreased. 

Also social security increased with the presence of street lighting. The effect of the grid on the local population is made 

explicit through a movie that is produced by the media company ORMAME.   

With regard to governmental policies and regulations, a fourth dimension, today no learning takes place. The government 

of Tanzania prepared a draft policy for biofuels. However, no official policy is available at the moment making rules and 

regulations for biofuels yet unknown.  

A fourth dimension is industrial development and the supply market. An outgrower scheme and plantations at the two 

ranches will supply of seeds. In order to involve Masai, it is important to establish test plots to show them the plants 

actually growing. Also the climate change (landscape factor) had an effect on the participation of outgrowers, people worry 

about the climate change, which could prevent them from buying seeds.  

By monitoring results EWC could learn more about yields under varying conditions. For the new outgrower scheme that will 

be carried out by EWC, follow ups and monitoring of outgrowers is foreseen, unlike the previous outgrower scheme of 

IOPA. Learning processes and interaction with other outgrowers are therefore very limited.  Planting jatropha under 

different conditions will provide insight in yields under various conditions. There is a difference among the outgrowers with 
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regard to satisfaction about the growth of jatropha. Some plants just won’t grow and look awful; others are flourishing and 

yielding the first seeds. Many stretch the importance of watering the plants, especially in the first years. Farmers stretch the 

importance to dig a deep hole when planting jatropha, where soil quality is better.  
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8.4  CURRENT ACCES TO ENERGY, SOCIO-ECONOMIC SITUATION AND ENVIRONMENT  

Next to data on the social network, the expectations and learning processes that are the driving force behind the actual 

project results, also data on the current situation with regard to access to energy, the socio‐economic position of the 

household and environmental characteristics are collected. The full quantitative baseline study can be found in appendix C. 

Here, the three main areas of interest are discussed; access to energy, the socio‐economic position and environmental 

characteristics. 

8.4.1  ACCESS TO ENERGY  

The first area of interest is the current access to energy, as the main aim of the DOF is to increase access to energy in least 

developed countries like Tanzania. In the household survey several questions are asked with regard to current energy 

consumption to get an understanding of today’s energy situation in the intervention areas. In the regime analysis broad 

national trends with regard to Tanzania’s energy production and consumption are provided. Here, we zoom in on the local 

practices to get a more detailed view on the energy sources that are locally used, problems that occur and prices that come 

with it in line with the indicators that have been set up in chapter 3. The section is subdivided into five parts, availability of 

energy sources, electricity, cooking, lighting and productive use of energy.  

8.4.1.1 AVAILABILITY OF ENERGY SOURCES 

Energy sources that are available in the intervention areas are provided table 8.5. Besides the access to grid electricity and 

availability of natural gas, there are no differences in the energy sources available between the three areas.  

  Orkesumet  Naberera Terrat 

Wood Yes Yes Yes 

Dung Yes Yes Yes 

Charcoal  Yes Yes Yes 

Diesel Yes Yes Yes 

Kerosene Yes Yes Yes 

Petrol Yes Yes Yes 

Natural gas Yes No No 
Electricity (grid)  Yes No Yes 

Electricity (alternative sources) Yes Yes Yes 

Batteries Yes Yes Yes 

Candles   Yes Yes   Yes 

Table 8.5: Availability energy sources 

It should be noted that the energy sources are mainly available in the center of the village. There are very few shops in the 

areas outside the village center where the traditional Masai normally live. One shop was identified in one of the Masai 

bomas visited in Naberera during the research, selling basics needs as sugar and batteries.  

Electricity is rarely available in rural areas in Tanzania, as stated before the rural electrification rate is only 2%. Despite the 

low electrification rate, two of the intervention areas have a local grid available. In Orkesumet a grid is set up a couple of 

months ago and is managed by national supplier Tanesco. In Terrat a grid is established in May 2009 through the EWC and 

there are plans to set one up in Naberera as well in the near future. In Terrat, the generators that power the grid are 

switched on every day at 6.00 am, and again turned off around 23.00 pm. Between those hours connected households have 

access to electricity. The use of different energy sources is further analyzed in the next section.   

8.4.1.2 ELECTRICITY  

As noted above, a local electricity grid is not present in Naberera, and consequently none of the respondents here have a 

grid connection. In Terrat and Orkesumet about one fifth of the household interviewed are connected to the grid, 22% and 

20% respectively.  In Orkesumet, Tanesco tariffs apply. In Terrat households pay 200 TSH (€  0.11) per kWh, and an 

additional service fee of 2000 TSH (1.15) per month. Connection cost for the meter, lines and the actual connection are 

significant; 200.000 TSH (€ 115) but have to be paid only once. Besides a grid connection, electricity can also be supplied by 

other sources; a car battery, generator or a solar panel. These alternative sources for electricity generation are found in all 

three intervention areas. Generators are expensive as both purchasing costs as well as operation costs are high, therefore 

they are mainly owned by wealthier villagers. In all villages some solar panels can be found, attached to the rooftops of 
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houses. Solar panels have been offered by a project of IOPA several years ago. Today various solar panels are for sale at the 

Energy Devices Company in Terrat, ranging from 40 – 150 Watt, with costs of respectively 646.000 TSH (€ 371) and 

2.394.000 TSH (€ 1376). Compared to generators and solar panels, car batteries are less common, and usually come along 

with the ownership of a car. Ownership of a generator, car battery or solar panel is provided in the table below. The slight 

differences in ownership with regard to ownership of these alternatives are not statistically significant across the 

intervention areas.  

Area Generator Car battery Solar panel 

Orkesumet 8 % 2 % 7 % 

Naberera 9 % 2 % 6 % 

Terrat 8 % 5 % 11 % 

Total  8 % (43) 3 % (16) 8% (40) 

Table 8.6: Ownership of a generator, car battery and solar panel 

Also batteries can be used to power electrical equipment such as a radio. Households are asked to indicate whether they 

use rechargeable batteries, normal batteries or no batteries at all. About half of the respondents indicate not to use 

batteries. However, these results are questionable since the ownership if for example radios, normally powered by 

batteries are considerably higher. Of the remaining part only 6% uses rechargeable batteries. Small AAA batteries of the 

brand ‘Royal Super’, used for instance for a remote, are sold for 100 TSH (€ 0.06). AA batteries are sold for a price ranging 

between 200 – 400 TSH. Bigger R20 batteries are sold for an amount of 500 TSH up to 1000 TSH (€ 0.29 – 0.57).  The brand 

ABC is the cheapest and better quality batteries of Panasonic are more expensive.  

Electricity can be used for a number of applications, in the survey households are asked to indicate what consumer durables 

they own. Most common electronic devices in rural areas are a radio and the mobile phone. Other devices are present to a 

considerably lower extent. In table 8.7 the ownership of consumer durables is presented. Although not electronic devices, 

also ownership of a car/truck, motorcycle and a milling machine are included in the table. The devices are listed in order of 

total occurrence in the sample.  

Device  Orkesumet Naberera Terrat Total 

Mobile phone 74 % 53 % 81 % 69 % (353) 

Radio 67 % 55 % 82 % 68 % (345) 

TV 19 % 5 % 16 % 14 % (70) 

Motor Cycle 9 % 7 % 6 % 7 % (37) 

Fridge 9 % 1 % 8 % 6 % (29) 

Fan 3 % 1 % 4 % 3 % (15) 

Car / truck 4 % 5 % 6 % 5 % (25) 

Milling machine  .5 % - - .2 % (1) 

Table 8.7: Ownership consumer durables 

No difference is made between a hybrid and a regular fridge. Hybrid fridges are rather common, especially in areas where 

no grid is present; instead the fridge can runs on diesel or petrol. Often, people switch of the fridge when the contents are 

cooled to save on energy cost. 

Statistical differences between the regions are present with regard to ownership of a mobile phone, a radio, TV and fridge. 

Follow up research shows that the differences in ownership of a mobile phone, radio, TV and fridge are statistically 

significant when comparing Naberera to both Terrat and Orkesumet. It can be concluded that these devices are less 

frequently owned by households in Naberera. Between Terrat and Orkesumet only the difference in ownership of radio is 

statistically significant; in Terrat more people own a radio than in Orkesumet. Given the presence of a local grid in Terrat 

and Orkesumet, these differences are not very surprising. When the electricity service is present people who can afford it 

will make use of it. When the advent of a grid was announced in Naberera by the district commisioner, some people started 

buying electronical equipment like a TV. It is therefore likely that if a grid is established in Naberera, the frequency of these 

devices will increase.    

8.4.1.3 COOKING 

An important application of energy is cooking, and therefore data about cooking is collected; cooking location, type of stove 

and the type of fuel that is used. Most people cook inside the house (69%), followed by a share that cooks in a separate 

cottage (21%) or outside (9%) and only very few people cook under a roof.  



 

In figure 8.5 the types of cooking fuel used by the households are summarized. Percentages add up to > 100 % as it was 

possible to indicate two types of fuel if necessary. Fr

cooking are wood and charcoal. Analysis shows no statistical significant difference in the use of wood or charcoal for 

cooking among the intervention areas. The two most important types of c

sections.  

In the case of firewood, the large majority of the households log the wood, only a small portion of the people that use woo

for cooking purchases it. Households that cook on wood normally use a tree stone fire in order to prepare their meals. Since 

most households log their own firewood, they spend no money on fuel. No additional capital costs apply as the three stone 

fires are hand made from stones found in the environment. Cooking on wood is therefore the cheapest option for a 

household; as no money is spend, neither on fuel nor on equipment. However there are some households that purchase 

firewood instead of logging. From the survey results it is derived they spend between 0 and 3000 TSH 

week, depending on their needs.  

While logged wood is acquired free of charge, the collection itself can be a time

becomes clear that among wood users the collection is mainly a female’s task; in 95 % of the cases wood is collected by 

women or girls. The role of males in wood collection is very minor, in 6 % of the cases

collection. Estimates of the time spend on wood collection is presented in 

 < 1 hour

Orkesumet 48 % 

Naberera 38 % 

Terrat 25 % 

Total  38 % 

Table 8.8: Time spend on wood fuel collection

The time spend on wood fuel collection in Terrat significantly differs from Orkesumet and N

that people in Terrat on average spend more time on the collection of fire wood. 

There might be some resistance when replacing wood fuel by jatropha cook stoves when it comes to certain local dishes. 

For example, roasted meat that is prepared along a fire is often eaten by the Masai on market days (see figure 8.10). 

other practices such as preparing tea, this will be less of a problem (figure 8.11). 

Users of firewood as a cooking fuel are asked to indicate the problems with regard

main problem with firewood is the smoke/smell that is released during its use (90%).

dangerous by 1 % of the households and 6 % doesn’t experience a problem during use. 

Regarding availability of firewood the majority of the respondents do not report any problem (57%). Distance is a main 

problem (38%), as wood fuel is purchased by few households; expenses are considered a problem only by a minority (4%).  

The remaining percent states there is not always enough available (1%). 

The second most important fuel for cooking is charcoal, in total 123

mainly obtained in the village and in some cases in nearby villages or the city. Some h

from the forest, this could indicate the households who produce charcoal. The production of charcoal is prohibited by the 

district if trees from the forest are cut; only pruning is allowed. Also for cutting trees on pri

district government is needed.  

Charcoal is sold in 100 kg bags for a price around 7000 TSH

household. It should be noted that the bags are normally used for crops, a
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possible to indicate two types of fuel if necessary. From the figure it can be derived that two most important fuels for 

cooking are wood and charcoal. Analysis shows no statistical significant difference in the use of wood or charcoal for 

cooking among the intervention areas. The two most important types of cooking fuel are elaborated further in the next 

 

Figure 8.9: Cooking fuel 
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that among wood users the collection is mainly a female’s task; in 95 % of the cases wood is collected by 

women or girls. The role of males in wood collection is very minor, in 6 % of the cases men or boys are involved in wood 

time spend on wood collection is presented in table 8.8.   
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The time spend on wood fuel collection in Terrat significantly differs from Orkesumet and Naberera.

that people in Terrat on average spend more time on the collection of fire wood.  

There might be some resistance when replacing wood fuel by jatropha cook stoves when it comes to certain local dishes. 

prepared along a fire is often eaten by the Masai on market days (see figure 8.10). 

other practices such as preparing tea, this will be less of a problem (figure 8.11).  

of firewood as a cooking fuel are asked to indicate the problems with regard to firewood use and availability. The 

main problem with firewood is the smoke/smell that is released during its use (90%). The use of firewood is perceived as 

dangerous by 1 % of the households and 6 % doesn’t experience a problem during use.  

vailability of firewood the majority of the respondents do not report any problem (57%). Distance is a main 

problem (38%), as wood fuel is purchased by few households; expenses are considered a problem only by a minority (4%).  

there is not always enough available (1%).  

The second most important fuel for cooking is charcoal, in total 123 households use charcoal for cooking (24%). Charcoal is 

village and in some cases in nearby villages or the city. Some households state they obtain charcoal 

from the forest, this could indicate the households who produce charcoal. The production of charcoal is prohibited by the 

district if trees from the forest are cut; only pruning is allowed. Also for cutting trees on private land, permission of the 

Charcoal is sold in 100 kg bags for a price around 7000 TSH (€ 4.02). A bag this size last about two weeks in an average 

household. It should be noted that the bags are normally used for crops, and the 100 kg refers to a bag filled with for 
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example maize. When containing charcoal the bag weights considerably less. Most households spend more than 500 TSH 

per week on charcoal and about a quarter spend between 1500 and 3000 TSH per week, figures are presented in table 5. 

Differences in weekly expenses on charcoal between the three areas are not found to be statistically significant.  

In addition to the fuel cost of charcoal, capital cost of a stove are present. Charcoal stoves are for sale for about 3500 TSH 

(€2.01). The lifetime of the stoves is will for a great deal depend on the user, but is estimated to be about seven years. 

 < 500 TSH 

(€ 0.29) 

500 – 1500 TSH 

(€ 0.29 - € 0.86) 

1500 – 3000 TSH 

(€ 0.86 -€ 1.72) 

> 3000 TSH 

( > € 1.72) 

Orkesumet - 10 % 18 % 72 % 

Naberera - 9 % 28 % 63 % 

Terrat 2 % 12 % 27 % 59 % 

Total  1 % 11 % 24 % 65% 

Table 8.9: Weekly expenses charcoal 

Regarding problems during use, charcoal is perceived as dangerous by 43% of the users, and another 15% refers to the 

smoke / smell of the fuel during use as problematic. Also a large portion doesn’t report any problems (37%).  

When the respondents are asked about problems of availability, the large majority expresses issues (87%). Expenses come 

forth as a main issue (70%). Followed by the distance to be bridged to obtain charcoal (11%) and the fact that there is not 

always enough supply (2%).  

 

The respondents are asked about the most important fuel for cooking, which is in most cases wood or charcoal, or a 

combination. This underestimates the use of a second fuel that could be kerosene or another fuel. Besides wood and 

charcoal, also other fuels are used for cooking, however to a considerable lower extent. Kerosene is rather common with 

5% of the households using this type of fuel. However, the actual user rate of kerosene might be higher than presented in 

this research.  Kerosene is sold for a price of 1600 – 1800 TSH ( € 0.91 – €1.03) per liter. In the villages Chinese kerosene 

stoves are for sale, prices range from 7.500 TSH to 15.000 TSH (€4.31 – 8.62. Next to kerosene, dung or manure is used by 

only 1 % of the households in the sample.  Also gas is used by only few households, 1%. Prices for these fuels were not 

identified during the research.  

8.4.1.4 LIGHTING  

A second important application of energy is lighting. The hours of lighting outside and inside the house differs. The large 

majority doesn’t have light outside the house after sunset (85%). Lighting inside the house is rather common, the majority 

of the households indicate to have 3 to 4 hours of lighting, figures are provided in table 8.10.  From statistical analysis it is 

derived that households in Naberera on average have fewer hours of light after sunset, while Terrat and Orkesumet can be 

assumed to be equal here. 

 No light 1 - 2 hours 3 - 4 hours > 4 hours 

Orkesumet 2 % 16 % 67 % 15 % 

Naberera -  23 % 72 % 5 % 

Terrat 1 % 17 % 66 % 15 % 

Total  1 % 18 % 67 % 11 % 

Table 8.10: Hours of light inside the house after sunset 

Figure 8.10: Roasted meat on the market, a Masai delicatesse Figure 8.11: Preparing tea on a three stone fire 
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In table 8.11, the fuels for lighting are presented. By large, petroleum/kerosene is the most important fuel for lighting. Also 

a significant part of the households have electrical light. Electrical light is here used as an umbrella term for light powered 

by a grid connection, generator, car battery or solar panel. From statistical analysis it can be concluded that the relative 

importance of petrol for lighting in Naberera is higher compared to the other two regions. While electrical light is more 

common in Orkesumet and Terrat.  

 Kerosene / petrol Electrical Wood Candles Batteries 

Orkesumet 79 % 20 % 1 % - 1 % 

Naberera 90 % 7 % 3 %  1 % 1 % 

Terrat 82 % 26 % 1 % -  27 % 

Total  84 % 17 % 1 % 2 % 9 % 

Table 8.11: Fuel for lighting 

In total 425 households rely on light fueled by petrol or kerosene after sunset. These fuels are for sale in all villages. 

Normally households purchase these fuels within the village (97%), in few cases in nearby village or the city. Prices of petrol 

and kerosene slightly differ among the intervention areas. Kerosene and petrol are cheapest in Orkesumet, 1200 TSH 

(€0.69) and 1700 TSH (€ 0.97) respectively, and can be obtained in shops or at the gas station. In Naberera and Terrat 

margins are higher, petrol is sold for 1800 – 2000 TSH (€ 1.03 – €1.15) per liter and kerosene costs about 1500 TSH (€ 0.86) 

per liter. Kerosene is sold in small quantities, one cup costs 50 TSH (€ 0.03) and people normally buy for a quantity of 200 to 

500 TSH (€ 0.11 – 0.29).  Petrol/kerosene lamps are for sale for 5000 – 10000 TSH (€ 2.88 – 5.74), these lights last a couple 

of years, every now and then the taper needs to be replaced.  

Most people spend 500-1500 TSH per week on fuel for lighting or more. Only few people spend less than 500 TSH, and a 

minor share states not to pay at all for the fuel. Figures are provided in table 12. The slight differences between the three 

areas are not statistically significant.  

 Free < 500 TSH 

(€ 0.29) 

500 – 1500 TSH 

(€ 0.29 - € 0.86) 

1500 – 3000 TSH 

(€ 0.86 -€ 1.72) 

> 3000 TSH 

( > € 1.72) 

Orkesumet 3 % 8 % 56 % 24 % 10 % 

Naberera 1 % 7 % 51 % 24 % 17 % 

Terrat 2 % 5 % 50 % 27 % 17 % 

Total  2 % 7 % 52 % 25 % 15 % 

Table 8.12: Weekly expenses on petrol/kerosene 

The vast majority reports problems during use (81%). A main problem with respect to kerosene/petrol use is the smell that 

is released when burned in the lamp (69%). Usage is perceived as dangerous by a minor share (10%). An additional problem 

that is not found in the survey results is the quality of light. Although petrol / kerosene lamps illuminate the house, the 

power of the light is weak. Many people indicate for example that a main reason for interest in electrical light is a better 

quality that comes with it.  

Regarding problems concerning availability most respondents report issues (88%). Expenses are considered a main problem 

(65%), followed physical unavailability (14%) and the distance to the selling point (9%). 

Next to petrol/kerosene, electricity is an important source for lighting as well. In general, electric lighting is very rare in rural 

areas. However, since there is a grid in both Orkesumet and Terrat, households that are connected have access to electric 

light. The availability of street lighting is limited; there are two streetlights in the center in Terrat and two at IOPA, also in 

Orkesumet few streetlights are present. Electrical lighting can be derived from multiple sources like a grid connection or 

alternative sources; a generator, solar panel and car battery. The sources for electrical lighting are provided in table 8; 

percentages are based on the shares in the total sample size.  

 Grid connection Generator Solar panel Car Battery 

Orkesumet 17 % 1 % 1 % .5 % 

Naberera - 3 % 4 % - 

Terrat 22  % 1 % 2 % 1 % 

Total  13 % 2 % 2 % < 1% 

Table 8.13: Sources of electrical light 



 

More than half of the respondents refer to electricity use as dangerous (52%)

problems at all (36%). The remainder reports other problems with regard to electricity use, however they are not made 

explicit.  

With regard to availability of electricity the large majority reports no problems (62%). A

that expenses are a problem. And 13% reports that there is not always electricity available, which may indicate incidents of 

power cuts. In Terrat, electricity supply is restricted from 6.00am until 23.00 pm. From addition

that the grid is extremely reliable, and power cuts or breakdowns are very rare. In Orkesumet however, the grid is less 

reliable, and during the field work several power cuts occurred. 

Other fuels for lighting are batteries, often used for torches but also for battery light inside the house. Wood and candles 

are less common with only few households reporting 

Torches are for sale in all areas, for prices that range from 1500 TSH to 3000 TSH

and the power of the torch. Candles are commonly sold for a price of 200 to 300 TSH

the duration of lighting depends on the quality of the candle.

8.4.1.5 PRODUCTIVE USE OF ENERG

In the survey, the respondents with access to electricity 

purposes or for both. In total 1 % of the households use electricity solely for business purposes, another 5 % uses electricity 

for both domestic and business reasons. In businesses, electricity is used for a range of services; charging phones and 

batteries, trimmers in hair salons, powering radio’s and TV’s in bars to attract more customers, and using a fridge for selli

cold drinks.  

In agriculture, a large share of the households makes use of a tractor for the preparation of the land, 

cultivation occurs mainly by tractor (95%). The high user rate of tractors does not imply that all farmers own a tractor. 

Rather, they rent a tractor to plough their land. They pay a price per hectare to the owner, whereas a difference is made 

between new agricultural land, and land that is already in use for agriculture. For existing acres 

TSH (€ 1.12). For new farms the price is 25.000 TSH per acre (

 With regard to irrigation, all farming households in the intervention areas depend on rainfall for irrigation. No other 

irrigation methods are reported. Once again it becomes clear that influence of cli

After harvesting the crops, it is common to go to a milling machine in order to process the crops. In the intervention areas 

there are several milling machines present. 

milling machine to process it into flower, or smaller particles..

in the center of Terrat and 1000 TSH (€ 0.

Considering light, it is rarely used in a productive way; at night most people tell stories, do things around the house or

to the radio. An overview of the household’s activities after sunset is provided in figure

Currently, 10 % of the respondents report that lighting is used to study at night, and only 1 % indicates to continue working

However, as a result of access to electricity opening hours of 

extending economic activities.  

72% 68%

41%

Storytelling Do things 

around the 

house

Listen to 

radio

More than half of the respondents refer to electricity use as dangerous (52%); more than a third doesn’t report any 

problems at all (36%). The remainder reports other problems with regard to electricity use, however they are not made 

With regard to availability of electricity the large majority reports no problems (62%). A quarter of the respondents state 

that expenses are a problem. And 13% reports that there is not always electricity available, which may indicate incidents of 

. In Terrat, electricity supply is restricted from 6.00am until 23.00 pm. From additional interviews it became clear 

that the grid is extremely reliable, and power cuts or breakdowns are very rare. In Orkesumet however, the grid is less 

reliable, and during the field work several power cuts occurred.  

often used for torches but also for battery light inside the house. Wood and candles 

are less common with only few households reporting these as the most important fuel.  

Torches are for sale in all areas, for prices that range from 1500 TSH to 3000 TSH (€0.86 – € 1.72), depending on the quality 

and the power of the torch. Candles are commonly sold for a price of 200 to 300 TSH (€0.11 – € 0.17)

the duration of lighting depends on the quality of the candle.  

SE OF ENERGY 

with access to electricity are asked whether they use it for domestic use, for business 

In total 1 % of the households use electricity solely for business purposes, another 5 % uses electricity 

h domestic and business reasons. In businesses, electricity is used for a range of services; charging phones and 

batteries, trimmers in hair salons, powering radio’s and TV’s in bars to attract more customers, and using a fridge for selli

agriculture, a large share of the households makes use of a tractor for the preparation of the land, 

cultivation occurs mainly by tractor (95%). The high user rate of tractors does not imply that all farmers own a tractor. 

rent a tractor to plough their land. They pay a price per hectare to the owner, whereas a difference is made 

between new agricultural land, and land that is already in use for agriculture. For existing acres the price per acre is 20.000 

ew farms the price is 25.000 TSH per acre (€ 1.40).  

With regard to irrigation, all farming households in the intervention areas depend on rainfall for irrigation. No other 

irrigation methods are reported. Once again it becomes clear that influence of climatic conditions is very high. 

After harvesting the crops, it is common to go to a milling machine in order to process the crops. In the intervention areas 

there are several milling machines present. When maize and beans are harvested, the farmers normall

milling machine to process it into flower, or smaller particles.. Milling a 20 kg bag of maize or beans costs 800 T

€ 0.57) outside of the center.  

used in a productive way; at night most people tell stories, do things around the house or

overview of the household’s activities after sunset is provided in figure8.8.  

Figure 8.12: Activities after sunset 

Currently, 10 % of the respondents report that lighting is used to study at night, and only 1 % indicates to continue working

However, as a result of access to electricity opening hours of various shops have been extended and consequently 
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more than a third doesn’t report any 

problems at all (36%). The remainder reports other problems with regard to electricity use, however they are not made 

quarter of the respondents state 

that expenses are a problem. And 13% reports that there is not always electricity available, which may indicate incidents of 

al interviews it became clear 

that the grid is extremely reliable, and power cuts or breakdowns are very rare. In Orkesumet however, the grid is less 

often used for torches but also for battery light inside the house. Wood and candles 

, depending on the quality 

€ 0.17) per piece, whereas 

are asked whether they use it for domestic use, for business 

In total 1 % of the households use electricity solely for business purposes, another 5 % uses electricity 

h domestic and business reasons. In businesses, electricity is used for a range of services; charging phones and 

batteries, trimmers in hair salons, powering radio’s and TV’s in bars to attract more customers, and using a fridge for selling 

agriculture, a large share of the households makes use of a tractor for the preparation of the land, In all areas land 

cultivation occurs mainly by tractor (95%). The high user rate of tractors does not imply that all farmers own a tractor. 

rent a tractor to plough their land. They pay a price per hectare to the owner, whereas a difference is made 

the price per acre is 20.000 

With regard to irrigation, all farming households in the intervention areas depend on rainfall for irrigation. No other 

matic conditions is very high.  

After harvesting the crops, it is common to go to a milling machine in order to process the crops. In the intervention areas 

When maize and beans are harvested, the farmers normally take (part of) it to a 

Milling a 20 kg bag of maize or beans costs 800 TSH (€ 0.46) 

used in a productive way; at night most people tell stories, do things around the house or listen 

 

Currently, 10 % of the respondents report that lighting is used to study at night, and only 1 % indicates to continue working. 

and consequently 

7%

Other
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8.4.2  SOCIAL AND ECONOMIC SITUATION 

To give a view on the current socio‐economic situation, subsequently income, consumption and the wealth index are 

discussed.  

8.4.2.1 INCOME  

As argued in the methodology section, income is not a very reliable as a measure. Estimates of households with regard to 

income levels will be biased as estimates of income are hard to make accurately. Rather than to come up with a strict 

measure, this section aims to provide a clear overview of the income situation of the households in the intervention areas.  

Poverty levels in Tanzania are high, and differ between urban and rural areas. On a national level, Tanzania is off-track on 

income-poverty based measures. Between 2001 and 2007 Tanzania experienced on average an annual growth rate of 7.2 %. 

Despite the economic growth, no corresponding reduction in poverty levels has been made. The economic growth has not 

been pro-poor and poverty levels therefore remain high. Compared to 2001, poverty only fell by two percent in 2008. In 

absolute terms, the number of people living below the poverty line has increased by 1.3 million people. Accelerated effort 

is therefore required to reach the 2015 targets with respect to poverty reduction. National poverty levels are provided in 

table8.14.   

Year Dar es Salam Other urban areas Rural areas Mainland Tanzania 

1991/1992 28.1 28.7 40.8 38.6 

2000/2001 17.6 25.8 38.7 35.7 

2006/2007 16.4 24.1 37.6 33.6 

Table 8.14: Poverty levels in Tanzania by headcount ratio (Source: United Republic of Tanzania 2006) 

First, household are asked about their perception of the household’s income level. Results are provided in table 8.15. The 

large majority is of the opinion that the current income levels are not sufficient to fulfill daily needs. Despite differences 

between the areas, statistical analysis demonstrates no significant differences among them.   

Area Not sufficient Just sufficient More than sufficient 

Orkesumet 56 % 42 % 3 % 

Naberera 70 % 24 % 4 % 

Terrat 67 % 29 % 4 % 

Total 64 % 32 % 4 % 

Table 8.15: Perception of the income situation 

In the survey, respondents are asked to report the three main sources of income of their household. The results are 

presented in the figure 8.9
9
. It can be derived that agriculture and livestock are the main sources of income, either as the 

first important or second important source. In the category ‘other’ several sources are grouped; artisans and handicraft, 

beekeeping and old age pension are income sources with low frequencies. Some households indicate to have only one 

source of income (9%); the large majority of households don’t have a third source of income (71%).   

On a national level the economy of Tanzania depends heavily on agriculture, which accounts for more than one-fourth of 

GDP, provides 85% of exports, and employs 80% of the work force (CIA World Factbook 2010, Tanzania). In the intervention 

areas, in total 89 % of the households are engaged in agriculture. In Naberera the percentage of farmers lies significantly 

higher than in Terrat (93% and 82% respectively). The main crops cultivated are maize and beans, the harvests are mainly 

used for both self-consumption and selling. However, cultivation solely for self-consumption is also practiced by a portion 

of the households.  Considering livestock, 87% of the households own one or more types of livestock. 

                                                                        
9
 Statistical differences between the areas could not be determined as the assumptions for the selected method (cross tabulations) were 

violated. 



 

With agriculture and livestock being the main sectors of employment in rur

important for income generation. Other important sources of income are entrepreneurship and employment, all more 

frequently listed as the first important source of income than a second or third. In total, about a

in the sample list entrepreneurship as a first, second or third most important source of income. 

Respondents are asked to give an indicatio

the variables about income, many missing 

estimate, or the answer is not provided because of privacy 

respondents report that the main source of income yields more than 35.000 TSH per week. This is rather high, given that 

the lowest minimum salary in Tanzania is 65.000 TSH per month, and many 

is divided in eight categories of employment and ranges from 65.000 TSH (

dependent on the type of job (Bureau of Democracy, Human Rights and Labor 2009)

collected at the household level, rather than at the individual level.

Statistical analysis demonstrates that on average, the level of income of the most important source of income is higher in 

Naberera compared to Orkesumet. Considering the second most important source of income, similar results are found 

Statistical differences are revealed when comparing Naberera and Orkesumet. 

of income, this is not further analyzed.  

 < 5.000 

( < € 2.87) 

Orkesumet 10 % 

Naberera 7 % 

Terrat 5 % 

Table 8.16: Most important source of income 
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Figure 8.13: Household sources of income 

With agriculture and livestock being the main sectors of employment in rural areas consequently they prove to be very 

important for income generation. Other important sources of income are entrepreneurship and employment, all more 

frequently listed as the first important source of income than a second or third. In total, about a quarter of the households 

in the sample list entrepreneurship as a first, second or third most important source of income.  

Figure 8.14: Household level of income 

Respondents are asked to give an indication or estimate of their weekly income with respect for their sources of income. In 

the variables about income, many missing values can be found. Some respondents might not have been able to give an 

estimate, or the answer is not provided because of privacy reasons. Results are provided in figure 8.10. About half of the 

respondents report that the main source of income yields more than 35.000 TSH per week. This is rather high, given that 

the lowest minimum salary in Tanzania is 65.000 TSH per month, and many people are not employed. The minimum salary 

is divided in eight categories of employment and ranges from 65.000 TSH (€ 37) per month up to 350.000 (

Bureau of Democracy, Human Rights and Labor 2009).However, sources 

collected at the household level, rather than at the individual level.  

Statistical analysis demonstrates that on average, the level of income of the most important source of income is higher in 

Naberera compared to Orkesumet. Considering the second most important source of income, similar results are found 

when comparing Naberera and Orkesumet. Given the low frequencies of a third source 
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al areas consequently they prove to be very 

important for income generation. Other important sources of income are entrepreneurship and employment, all more 

quarter of the households 

 

n or estimate of their weekly income with respect for their sources of income. In 

values can be found. Some respondents might not have been able to give an 

reasons. Results are provided in figure 8.10. About half of the 

respondents report that the main source of income yields more than 35.000 TSH per week. This is rather high, given that 

people are not employed. The minimum salary 

7) per month up to 350.000 (€ 201) TSH 

.However, sources of income are 

Statistical analysis demonstrates that on average, the level of income of the most important source of income is higher in 

Naberera compared to Orkesumet. Considering the second most important source of income, similar results are found 
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 < 5.000 5.000 -10.000 10.000-20.000 20.000 -35.000 > 35.000 None 

Orkesumet 26 % 19 % 20 % 23 % 2 % 10 % 

Naberera 17 % 9 % 21 % 43 % 1 % 9 % 

Terrat 20 % 16 % 21 % 33 % 2 % 8 % 

Table 8.17: Second most important source of income  

Next to income levels data on the ability to save and the occurrence of loans is collected. The majority of the respondents 

doesn’t have a loan, or doesn’t save trough a microcredit institute or bank. However, 21 % of the respondents report to 

have a loan through a financial institution which is quite a high percentage for rural areas.  In total 38% of the respondents 

saves money through a financial institution.  

In case of trouble, most households have a fallback option of selling crops or livestock (94%). Also, the large majority of 

households can ask family and/or friends for help (93%). In turn, the large majority of respondents support family and 

friends when they are in need (92%). Most common things people receive from their family and friends are food and money 

but also livestock and clothes are often provided.  

8.4.2.2 CONSUMPTION 

Next to income, also consumption is considered as an indication for poverty. On a national level, Tanzania’s performance 

with regard to food poverty measures is better compared to income measures. Tanzania is on track with meeting the 2015 

targets. Compared to the situation in 1991, in 2006/2007 the number of people living below the minimum level of dietary 

energy consumption decreased with five percent. Figures are provided in table 8.19. However, food poverty remains an 

issue especially in rural areas.  

Year Dar es Salam Other urban areas Rural areas Mainland Tanzania 

1991/1992 13.6 15.0 23.1 21.6 

2000/2001 7.5 13.2 20.4 18.7 

2006/2007 7.4 12.9 18.4 16.6 

Table 8.18: Proportion of people living below minimum level of dietary energy consumption (Source United Republic of Tanzania 2006) 

In the survey a number of questions are targeted at basic characteristics of food consumption and the composition of daily 

meals. A first topic is the perception of the current food situation. The majority of the respondents don’t always have 

enough money for food available; figures are provided in table 8.20. Statistical anaylsis demostrates that households in 

Orkesumet are on average more likely to have enough money for daily food needs available than the households in 

Naberera based on self-assessment. 

Area Yes Not always No 

Orkesumet 23 % 60 % 17 % 

Naberera 15 % 56 % 29 % 

Terrat 22 % 60 % 19 % 

Total  20 % 59 % 21 % 

Table 8.19: Enough money for daily food needs  

The large majority of the respondents are not satisfied with food variety (72%). Dissatisfaction is highest in Naberera while 

satisfaction is highest in Orkesumet. Statistical differences are present when comparing Orkesumet and Naberera; 

households in Orkesumet are on average more satisfied with food variety compared to households in Naberera. 

Area Satisfied Not always satisfied Not satisfied 

Orkesumet 13 % 24 % 63 % 

Naberera 4 % 13 % 82 % 

Terrat 6 % 20 % 73 % 

Total  8 % 19 % 72 % 

Table 8.20: Perception of food variety  

A large part of the respondents is engaged in agriculture, cultivating mainly for self consumption combined with selling. 

Most households indicate that harvests are not always sufficient for their own food needs. The respondents are asked to 

give an estimate of the number of months per year they can rely on their own food production. On average the 

respondents can rely for 6.6 moths per year on their own food production, and have to buy food for 5.4 months, 
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differences between the areas are not significant.  Also some households not engaged in agriculture report to rely on own 

food production. This can indicate food that they receive from family or friends.  

Most respondents experience periods of hunger that lasts a few months. Only a minor part doesn’t experience periods of 

hunger. Few respondents indicate periods of hunger from a couple of days up to a few weeks per year. There appears to be 

a statistical difference between Terrat and Orkesumet, households in Orkesumet are less likely to experience periods of 

hunger, and if they are less severe than in Terrat. 

Area No hunger Few months hunger Few days / weeks 

hunger 

Mean # meals per day 

Orkesumet 8 % 90 % 2 % 2.5 

Naberera 6 % 93 % 1 % 2.3 

Terrat 1 % 96 % 3 % 2.5 

Total  5 % 93 % 2 % 2.4 

Table 8.21: Period of hunger per year 

The number of meals consumed per day varies, most households take two or three meals per day, figures are presented in 

table 8.24. Statistical analysis shows that the results from Naberera differ from those of Orkesumet and Terrat. Households 

in Orkesumet and Terrat have a higher food consumption than the households in Naberera. 

Area 1 meal 2 meals 3 meals Mean # meals per day 

Orkesumet 5 % 38 % 57 % 2,5 

Naberera 13 % 46 % 41 % 2,3 

Terrat 3 % 40 % 57 % 2,5 

Total 7 % 41 % 51 % 2,4 

Table 8.22: Meal consumption per day 

Three types of food are analyzed in this research; basic, moderate and a luxury type of food. With maize as a main product 

that is cultivated, ugali is the most common type of food. Ugali is made from maize flower, and frequently eaten by village 

people. Considering the ugali consumption of a household will provide for an estimate of basic food consumption. 

Traditionally, the Masai diet consists of meat, blood and milk from their cattle, however over time this has been changed.  

‘When I was young, I eat no other food than milk, meat and blood. But things have changed; today the Masai 

grow maize and eat ugali’. Today’s situation cannot be compared to the old days.’ Lesira Ole Samburi, traditional 

Masai leader, Terrat 

In table 8.25, the daily Ugali consumption is provided. It is remarkable that quite some respondents didn’t fill out the 

answer; as a result the number of missing values is substantial. Rather than valid percentages, missing values are also 

displayed in the figure. Statistical analysis shows that differences are significant when comparing Terrat to Orkesumet. In 

Terrat, households on average consume more Ugali per day, as a higher percentage eats it twice a day.  

Area Once a day Twice a day Three times a day Missing 

Orkesumet 56 % 29 % 7 % 9 % 

Naberera 46 % 48 % 3 % 3 % 

Terrat 42 % 50 % 3 % 5 % 

Total 48 % 41 % 4 % 6 % 

Table 8.23: Daily Ugali consumption 

Consumption patterns of other food types are presented in the figure below. Meat is considered a basic type of meat, 

especially for traditional Masai people. Vegetables are considered a moderate type of food. Rice is a luxury type of food, it 

is not frequently eaten. From the figure can be derived that rice is mainly eaten on special occasions. 

Meat consumption is not demonstrated to be statisically different among the intervention areas. However statistical 

anaylsis shows that on average vegetable consumtion in Orkesumet is lower compared to than in Terrat and Naberera. 

Also differences in rice consumption are statistically significant; in Orkesumet, the average rice consumption is higher 

compared to Naberera.  



 

From the results it can be derived that food poverty is most severe in Naberera, while the households in Orkesumet on 

average seem to be slightly better off. In Orkesumet self assessment of the food situation is more positive. Periods of 

hunger are slightly lower, although it should be noted that the number of people that experience periods of hunger is 

considerably high in all areas. Mean number of meals consumed per day are a little higher in Terrat and Orkesumet than in 

Naberera.  

8.4.2.1 WEALTH INDEX 

The socio economic situation is also measured by means of a wealth index, based on assets of a household. The wealth 

index is a proxy for the welfare of a household and constructed of several variables that are related to the degree of wealth

The selected variables are divided into four groups, consumer durables, housing, services and locally important assets. 

Locally, the number of cows is an important factor in defining ones status. Traditionally, 

and blood and relies almost entirely on cows. Households that own a large quantity of cows, but for instance do not have a 

mobile phone will be considered wealthier than a family without cows and a mobile phone. It is important to take into 

account local customs when constructin

a more ‘western’ point of view.  

The wealth index is constructed by assigning weights to the asset variables through principal component analysis, as 

explained in the methodology section.  A number of variables are selected for the construction of the wealth index. By 

means of the principal component analysis a subset of variables is selected that are used for the actual construction of the 

measure. The exact construction of the wealth index can be found in appendix

provided in table 8.24.  

 

Consumer durables 

Housing 

Services 

Livestock 

Table 8.24: Variables for the wealth index (KMO = 0.

The households are placed on the wealth index scale based on their scores on the variables included in the wealth index. In 

order to improve understanding of the wealth index, the scores are normalized resulting in scores ranging from 0 to 1, 

whereas higher scores represent a higher level of welfare. 

The households are divided into five quintiles

quintile represents the wealthiest households. 

second quintile refers to scores of 0.21 to 0.40 etc.  

one of the poverty quintiles. From 8.25 it can be derived that 

quintiles. Also about a third falls in the fourth quintile and o
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Figure 8.15: Consumption meat, vegetables, rice 

From the results it can be derived that food poverty is most severe in Naberera, while the households in Orkesumet on 

average seem to be slightly better off. In Orkesumet self assessment of the food situation is more positive. Periods of 

y lower, although it should be noted that the number of people that experience periods of hunger is 

considerably high in all areas. Mean number of meals consumed per day are a little higher in Terrat and Orkesumet than in 

e socio economic situation is also measured by means of a wealth index, based on assets of a household. The wealth 

index is a proxy for the welfare of a household and constructed of several variables that are related to the degree of wealth

ariables are divided into four groups, consumer durables, housing, services and locally important assets. 

Locally, the number of cows is an important factor in defining ones status. Traditionally, a Masai diet consists

most entirely on cows. Households that own a large quantity of cows, but for instance do not have a 

mobile phone will be considered wealthier than a family without cows and a mobile phone. It is important to take into 

account local customs when constructing a wealth index, rather than arbitrary selecting variables that indicate wealth from 

The wealth index is constructed by assigning weights to the asset variables through principal component analysis, as 

hodology section.  A number of variables are selected for the construction of the wealth index. By 

means of the principal component analysis a subset of variables is selected that are used for the actual construction of the 

of the wealth index can be found in appendix D, the variables analyzed and selected are 

Variables analyzed  Variables in Wealth Index

Radio, mobile phone, television, car, 

motorbike, refrigerator, generator 

Mobile phone, radio

Material wall, material floor, material roof Material roof, material wall, material floor

Sanitation, source of water, grid 

connection 

Sanitation 

Number of cows   

KMO = 0.816, Bartlett Test of Sphericity p=.000) 

The households are placed on the wealth index scale based on their scores on the variables included in the wealth index. In 

order to improve understanding of the wealth index, the scores are normalized resulting in scores ranging from 0 to 1, 

represent a higher level of welfare.  

quintiles, whereas the first quintile represents the poorest households, and the highest 

wealthiest households. The first quintile refers to scores on the wealth index from o to 

scores of 0.21 to 0.40 etc.  Based on the scores of the wealth index, the households are assigned to 

one of the poverty quintiles. From 8.25 it can be derived that more than half of the households fall into the two 

Also about a third falls in the fourth quintile and only few households are categorized in the wealthiest quintile. 

Several 

times a 

week

Once a 

month

Several 

times a 

month

Special 

occasions

Never

Consumption meat, vegetables, rice

Meat 

Vegetables

Rice

99 | P a g e  

 

From the results it can be derived that food poverty is most severe in Naberera, while the households in Orkesumet on 

average seem to be slightly better off. In Orkesumet self assessment of the food situation is more positive. Periods of 

y lower, although it should be noted that the number of people that experience periods of hunger is 

considerably high in all areas. Mean number of meals consumed per day are a little higher in Terrat and Orkesumet than in 

e socio economic situation is also measured by means of a wealth index, based on assets of a household. The wealth 

index is a proxy for the welfare of a household and constructed of several variables that are related to the degree of wealth. 

ariables are divided into four groups, consumer durables, housing, services and locally important assets. 

a Masai diet consists of meat, milk 

most entirely on cows. Households that own a large quantity of cows, but for instance do not have a 

mobile phone will be considered wealthier than a family without cows and a mobile phone. It is important to take into 

g a wealth index, rather than arbitrary selecting variables that indicate wealth from 

The wealth index is constructed by assigning weights to the asset variables through principal component analysis, as 

hodology section.  A number of variables are selected for the construction of the wealth index. By 

means of the principal component analysis a subset of variables is selected that are used for the actual construction of the 

, the variables analyzed and selected are 

Variables in Wealth Index 

Mobile phone, radio 

Material roof, material wall, material floor 

The households are placed on the wealth index scale based on their scores on the variables included in the wealth index. In 

order to improve understanding of the wealth index, the scores are normalized resulting in scores ranging from 0 to 1, 
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Poverty Quintile  Total Orkesumet Naberera Terrat 

1 34.0 % 29.5 % 48.7 % 24.8 % 

2 20.1 % 13.1 % 19.7 % 28.8 % 

3 8.4 % 11.5 % 5.3 % 7.8 % 

4 34.2 % 43.7 % 25.0 % 32.1 % 

5 3.3 % 2.2 % 1.3%  6.5 % 

Table 8.25: Poverty quintiles 

Next to the division of households, also the mean wealth index is calculated per area. In Naberera the average wealth index 

is lower than in Terrat and Orkesumet, 0.31 compared to 0.45. The mean of the wealth index in Terrat and Orkesumet are 

equal. The differences are demonstrated to be statistically significant. Based on results obtained from the asset based 

wealth index, it can be concluded that households in Naberera are on average less ‘wealthy’ compared to Terrat and 

Orkesumet.  

8.4.3  ENVIRONMENTAL SUSTAINABILITY  

The third area of interest is the current situation with regard to the environment. This section is distinguished in two parts; 

first battery use, water and sanitation are discussed and second the current situation with regard to deforestation, 

biodiversity and erosion is elaborated.  

8.4.3.1 WATER AND SANITATION 

In the household survey, several topics are included that relate to environmental sustainability. These are access to 

sanitation, the source of water used, the size of agricultural land, and battery use. However, battery use is already 

discussed in the energy section. It becomes clear that batteries are most often thrown away in the natural surroundings, as 

toxic waste. Despite the availability of a grid, only very few make use of rechargeable batteries, some shops offer 

rechargeable services.  

First, sanitation is considered. About half of the households in the sample do not have access to any toilet facilities, and 

relief themselves in the natural surroundings. About another half of the respondents have access to a pit latrine. Three 

households indicate to have a flush toilet, and some households use a public latrine (3%). Also between the intervention 

areas, statistical significant differences are observed, from the analysis it is derived that in Orkesumet, households are more 

likely to have acces to sanitation facilities (e.g a pit latrine). When comparing the households living in a traditional Masai 

house and a modern house, big differences are observed. The large majority of the households living in traditional Masai 

houses do not have access to any sanitary facilities (85%). In contrast to traditional Masai houses, the large majority of 

households living in modern houses have access to a pit latrine (90%).  

 

Figure 8.16: Traditional borehole in Orkesumet                                  Figure 8.17: People getting water at a IOPA borehole 

With regard to source of water, respondents reported the most important source of water for different three purposes; 

drinking, other household purposes such as bathing, and livestock (if applicable). It becomes clear that a large majority of 

people in the target areas rely on public water from traditional boreholes or the boreholes managed by EWC.  

In both Terrat and Orkesumet there are boreholes, drilled by DOSI/IOPA and that will managed by EWC. Water from the 
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boreholes is sold for 50 TSH  (€ 0.03) per 20 liter. The traditional boreholes in Orkesumet have dried up and are no longer in 

use.  The rivers in Terrat are also drying up, and people state that without the boreholes there would be a serious problem 

with regard to water. Although some people don’t like to pay for the service, it is argued to very helpful to have access to 

clean water. In Naberera, IOPA drilled a borehole as well, however currently it is only in use for the MPU, and in the near 

future EWC wishes to supply water to the local community as well. Today, the local community uses water mainly from 

traditional boreholes. In periods of rain the boreholes get dirty. After the rain, the boreholes are cleaned and people dig 

deeper to reach the water.     

The quality of the water from the EWC boreholes is considerably better than the quality of the water of traditional 

boreholes. Traditional boreholes are often shared with cattle and the quality of water is not very safe. From an interview 

with the dispensary in Orkesumet it becomes clear that the number of people with Scabies, skin diseases, vomiting and 

diarrhea decreased, related to access to cleaner water.  

8.4.3.2 DEFORESTATION, EROSION AND BIODIVERSITY  

Data on agricultural land sizes is collected because of its relevance to deforestation. The data on collected land sizes is 

based on estimates of the respondents and consist of many outliers, and might therefore not be a very reliable measure. 

However with regard to the expansion of agricultural land, there are regulations in place to control this since 200/2001. In 

order to clear land for agricultural purposes, permission from the District Government is needed. As noted before, it is 

illegal to cut down trees even on own land, only pruning is allowed. Every village has an environmental committee that 

takes care of environmental issues. In the past, a lot of land was cleared for agricultural purposes, and large scale farms 

were set up. As no system of measurement was yet in place back then, boundaries of these large farms expanded without 

the notice of the local government. The local government regrets this and wishes they could reclaim some of the land and 

use it for pasture purposes again.  

In Naberera, it is reported that illegal tree cutting still occurs, mainly for the production of charcoal for selling purposes. It is 

believed that this is done by people who work at the large farms, when the cultivation season is over. The people who do 

this are not the Masai, as they just prune the trees. They have strong weapons and guns and bribe policemen to continue 

these activities. There are several charcoal control points in the district, if one gets caught with a load of charcoal the fine is 

about 1 million TSH. However, people still pass at night or by a road through the forest in order to avoid the control points.  

In Terrat, there are no major problems with regard to deforestation reported. There are many fallen trees so people do not 

need to go into the forest to log wood. Also problems with erosion are minor, as the soil is good and hard.  

Another problem related to the environment is illegal hunting. At night people enter the forest to hunt for animals and sell 

the meat. Near the intervention areas various types of wildlife are found, that share the same land in mutual respect with 

the Masai. Occasionally a lion is killed when they attack cows in the boma, other than that there is no threat.  

8.4.4  REFLECTION ON THE RESULTS  

It is important that the obtained results are well interpreted, therefore a reflection on the obtained results with regard to 

poverty is provided in this section. First, since the data is collected on a household level rather than on the individual level, 

it seems relevant to briefly discuss in-household inequality. Also, external factors that affect the current results are 

identified, as well as other projects in the intervention areas that have an impact on the (future) results.  

The data of the poverty measures is collected on a household level; it is therefore interesting to reflect on in-household 

inequalities. Considering a traditional Masai household, gender based in-household equalities within the household are 

considerable. From several village reports and interviews it becomes clear that the men have the ownership and the final 

say of the main things in the household. The only things that are entirely owned by the women are the house they live in, 

chicken if they have any and the calabash they drink from. In case a household has a bicycle, this is jointly owned by the 

men and women. For the rest, (e.g. the farm, the radio, the car, tractor, cows, goats and crops, if applicable) are owned by 

the men; also they have the final say over the things they own. 

We have the final say over the milk money and feel more empowered than in the past. Today we can call our 

husbands and talk together about development. We are happy things have changed; we have more equal 

positions now. Lydia Abraham, Terrat 

 

Women groups are very helpful for the empowerment of women. We are able to sell and re‐sell cows with the 
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money we lend from the group, and make a profit. Nowadays our husbands respect us more, and I have the final 

say over my own money. Elizabeth Olonyokie, Terrat 

Today, with the modernization of the Masai, ownership and the power of decision are often not as strictly defined as in a 

traditional household, and the attention for gender inequalities is increasing. Empowerment of women is often the subject 

of village and NGO projects. For example, with the construction of the MPUs, many Masai men have allowed their women 

to sell milk and have the say over the additional income by which women are able to strengthen their position.  

 During drought Today Normal 

Goat 18.000 25.000 30.000 

Cattle 100.000 180.000 - 200.000 170.000 – 180.000 

Big bull 150.000 300.000 400.000 

Maize (20 kg) 11.000 7.000 – 10.000 5.000 

Banana 100 100 50 

Avocado 250 250 100 

Table 8.26: Impact of drought on cattle and food prices  

The previously mentioned drought that hit the area under research for the past two years, affects the socio economic 

position of households as it is today. During the drought, and this can be directly translated in a lack of water sources and 

pastureland for cattle, large amounts of livestock died. Other livestock slimmed down, and consequently prices went down.  

Also farmers were affected with disappointing agricultural harvests or no harvests at all. The scarcity of food that resulted 

from the drought forced up food prices. Today, prices still diverge from the ‘normal’ situation; this is illustrated in table 8.26 

were livestock and food prices before and during the drought as well as prices today are reflected. Today, higher food 

prices are likely to influence consumption patterns of the households. When prices reach normal levels again, this will have 

a direct effect on the socio-economic position of many households, mainly the very poor.  

In the intervention areas also other development projects are present. Within the OMASI initiative various companies have 

been set up in order to improve the living conditions of the households in the target areas.  

There will be effects on the socio-economic characteristics of the household that cannot only or entirely be assigned to this 

project. However, given the supply of electricity and/or water to these companies by the EWC, effects resulting from these 

projects can be indirectly assigned to EWC.  

8.5  CONCLUSION CASE STUDY EWC 

From, the case study it becomes clear that the project of EWC has various benefits for the local population, either 

employment or involvement in the outgrowers’ scheme or by increased access to energy.   

The social network of EWC is in a further stage as many of the purchasing parties are yet identified. The network is very 

internally oriented and relies on sister companies for a main share of the biofuel sales. Despite the stage of network 

development, the network is quite complex and lacks some transparency. This could hamper the diffusion of lessons 

learned among the network. A pitfall of EWC today is that is doesn´t have a general manager that is devoted to the 

company, and there is no one who feels truly responsible.  

Expectations of beneficiaries are positive, yet not very detailed. Outgrowers have unrealistic expectations regarding yield 

and the price of the seeds. It can be concluded that learning processes take place. Given the early stage of the project, 

learning mainly occurs at the agronomical stage.  

The baseline gives insight in the current situation with regard to access to energy, poverty and environmental sustainability. 

The overview of the current situation shows that there is enough room for an improvement of the local situation. Poverty 

levels are very high among the local populations. Dependency on agriculture and livestock is high; an assessment of the 

situation with regard to food consumption shows high periods of hunger and a low variety in the food pattern.  

The environmental impact will for a great deal depend on the amount of fossil fuels that can be replaced.  
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9 CONCLUSIONS AND RECOMMENDATIONS 

The main objectives of this research were to develop and test a methodology that can be used for measuring the impact of 

small scale renewable energy projects on poverty reduction and environmental sustainability in intervention areas in least 

developed countries, and consequently applying this method to two renewable energy projects in least developed countries 

as the first leg of an impact assessment. The research question is answered as a methodology is set up and is successfully 

tested in the field, resulting in two case studies. This chapter provides for conclusions and recommendations that are drawn 

with regard to the baseline results, and the methodology.  

9.1  CONCLUSIONS BASELINE STUDY 

From the results it can be concluded that network formation is ongoing, particularly the distribution and sales parts of both 

networks have to be further developed. As EWC relies for some part on sister-companies, some demand of PPO is already 

secured. However, both projects need to set up distribution channels to supply the local markets, and identify sales parties 

that will sell the PPO. The social networks of both projects contain several global actors that play an important role for the 

diffusion of gathered knowledge. However, long communication lines and low transparencies can be a barrier for the 

distribution of lessons learned in the network of EWC. 

Learning processes just started and are ongoing. Pilot projects are needed in order to generate lessons that can be 

aggregated to general knowledge about jatropha. Then expectations can be adjusted and uncertainties reduced. As the 

projects are in an early stage and the project activities mainly concern cultivation, mainly learning with regard to 

agronomical aspects takes place. Given the fact that jatropha is well known as a low-input crop, it is remarkable that both 

projects apply fertilizer to enhance growth. Although in the literature it is found that for commercial yields, inputs are 

required. In Tanzania, long communication lines and low transparencies can be a barrier for the distribution of lessons 

learned. 

Expectations of the implementing organizations are high. However, since the research is executed under commission of the 

funding organization this could play a role, as project proposals are mainly written to apply for funding and tend to be 

positive. Expectations of the beneficiaries are often low or non-existent. Familiarity with jatropha is low among the local 

population, in both countries about 50% of the respondents has not heard of jatropha. Expectations of interviewees remain 

abstract, but positive especially with regard to poverty reduction. For many employment creation and additional income is 

a reason to participate in the project.  

The analysis of the current socio-economic situation shows that poverty levels are very high in both countries. Through 

questions of self-assessment many people express they are not (always) able to meet basic needs. Dependencies on 

agriculture and livestock are high, making people vulnerable to climatic conditions such as periods of drought that result in 

crop failures. Based on the established wealth index, many fall into the poorest quintile, especially in Madagascar. Given 

the current poverty levels, there is a lot of room for improvement of the local situation. However it remains a complex 

question whether the projects are able to make a positive contribution towards the first MDG, alleviation of poverty 

reduction and extreme hunger. A relevant question here is if the projects will be able to reach the poorest. Both projects 

target the population of rural areas, where poverty levels are often highest.  In both countries the employment rate is very 

low, and the projects can help here to increase the employment to population ratio. In total JSL aims to create 950 jobs by 

2015, and to involve 750 individual farmers in the outgrower scheme. The plantations set up by EWC will provide for 200 

jobs and in addition 500 individual outgrowers are targeted. In terms of absolute numbers, the project of JSL will reach 

more people. However, the number of people actually involved will depend on the succes of the project implementation. 

As noted before; a large amount of the households relies on agriculture. Indirect benefits that result from participation in 

the outgrower scheme are access to agricultural knowledge. In Tanzania, it can be a difficult task to pursue the Masai to 

plant jatropha. The interviews do not reveal true conflicts between jatropha cultivation and the Masai culture. But given the 

importance of cattle, land conflicts could emerge between pastoralists and agriculture, mainly when jatropha will be 

planted on large scale by outgrowers. Additional benefits of jatropha are identified for protection against land grabbing in 

Tanzania. 

The environmental impact of the projects is for a great deal determined by the amount of fossil fuels they can replace. 

Though biofuels are considered carbon neutral, negative influences on the CO2 balance result from inputs of chemical 

fertilizer, irrigation, additional transport and machinery used for cultivation and the transesterification of PPO into 
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biodieselAlso the initial land use is of influence, when forest is replaced or when trees are down cut this has negative 

influences on the GHG balance as well. JSL has a plantation on marginal soils, where occasionally trees were cut down. The 

EWC plants the jatropha on boundaries of other plots on the ranch. Here, it is assumed, no trees were cut down in order to 

plant jatropha. Change in land use can have negative implications for biodiversity. In the literature, it is argued that large 

scale plantations, based on monocultures, have a negative impact on the biodiversity. However, both JSL and EWC practice 

intercropping, where jatropha is alternated with other crops.  

The energy balance of jatropha can be improved if by-products, other than PPO,  are effiently used (Achten et al). Both 

projects are aiming to produce byproducts, such as biogas and fertilizer derived from the seedcake. They are looking into 

options to produce biogas, and the seedcake is foreseen to be used as an organic fertilizer.  

In case of EWC, replacement of fossil fuels is disputable, as net emissions result from projects in the OMASI initiative. Fossil 

fuels are replaced; however without the additional projects these emissions would not have been present in the 

intervention areas.   

The potential for substitution of fossil fuels will depend on the price of PPO, and preferences of the users. With high 

numbers of people relying on logged wood for cooking that is acquired free of charge (percentages) the possibility for PPO 

to replace cooking fuels is limited. It is unlikely this part of the local population will switch to a fuel they will have to pay for. 

In addition, the preparation of several local relies on wood fuel or charcoal. For example, brochettes in Madagascar and 

roasted meat in Tanzania are popular local dishes prepared on traditional fuels.  

Also for lighting some limitations are identified. Today, petrol or kerosene is the most frequently used fuel for lighting. 

Here, a much heard complaint is the bad quality of the light. Switching to jatropha PPO will not improve the quality of 

lighting, as the same equipment is used. Although it is expected that jatropha will be available on the local market for a 

lower price than conventional diesel, cost savings will be marginal.  

Also, it should be taken into account that many people use kerosene that is often for sale for a lower price than diesel and 

more comparable to the expected price of jatropha PPO. Therefore, fuel switching is not expected to have a major impact 

on poverty reduction. The benefits of substituting fossil fuels with PPO are mainly in the dimension of environmental 

sustainability. Replacement of fossil fuels for power generation will not affect the end product electricity as it remains 

unchanged. Therefore, user preferences will not be a barrier for fuel switching to PPO. However, with regard to access to 

electricity it are the wealthier households that have a grid connection. For example, in Marosakoa a grid is established in 

2006 and today only few households are connected number of households despite the enormous interest in a connection. 

In Terrat, the costs for a connection are substantial and the poorest cannot afford this. However, the poorest can benefit 

from indirect effects that come with a grid.  

Regarding PPO as a fuel for transport, user preferences are unclear yet. As noted before, transesterification is an energy 

consuming step in energy balance of jatropha, and has negative implications on the greenhouse gas balance.  

Additional benefits from access to biofuels to the poorest will be mainly indirect through health care, schools and cheaper 

transport. It is therefore questionable if fuel substitution in itself will have a significant impact on poverty allevaition in the 

short run. Rather is follows more from employment or participation in the outgrower scheme.  

In conclusion, there are possibilities for the projects to contribute to the MDGs, however reaching the poorest could be 

difficult, and the environmental impact assessment of jatropha is still under discussion.  

9.2  RECOMMENDATIONS BASELINE STUDY 

The emphasis on jatropha in general, and also in the projects considered, lie on the ability to produce biodiesel to 

substitute fossil fuels and other energy applications. It is because of this reason that the projects received a subsidy from 

the Daey Ouwens Fund. However, Jatropha is a multi-purpose plant that has many possibilities. Different parts of the plant 

can be used for a range of applications (see figure 1.2). In case the price of the biofuel won’t be able to compete with the 

fossil fuel price and thus if the end market for jatropha PPO will not be profitable biofuel use should be reconsidered. 

Openshaw (2000) notes that poverty reduction might even be hampered when subsidizing activities for energy applications 

of Jatropha oil continue, as there might more profitable markets to tap instead (e.g. soap making). Also, the price of 

Jatropha is often compared to the price of regular diesel. But one should not forget that for the substitution of domestic 

rural energy sources the prices of petrol and kerosene are often more relevant, and that these are often lower than the 

price of diesel. Both projects consider other options of Jatropha, mainly as a raw material for soap making.  

This study is limited to the comparison of the different intervention areas to get a clear view on initial differences, not 

directly related to the project. However, the obtained datasets are bulky and is a source for additional analysis in the 
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baseline scenario, to get a more detailed view on the current situation. Interesting would be for example to see if there are 

differences between woman-headed and man-headed households for example.  

More attention should be devoted to the assessment of environmental sustainability. In this research, it is more 

qualitatively described. The use of additional tools, such as a quantitative CO2 balance would be very useful in gaining 

insight in a quantified impact of the projects on carbon savings for example. Although policies with regard to deforestation 

are present in both countries and they are argued to be complied with, this should be more thoroughly researched.  

At the time of the impact assessment, the project will be in an advanced stage and the emphasis would not be so much on 

expectations as in this report. Rather it would be very interesting to see what lessons have been learned through all stages 

of the project in various dimensions, and how this has adjusted the initial expectations. A comparison of initial expectations 

and actual results would also be interesting.  Also, additional questions can be added to the questionnaire. For example self 

assessment questions that reflect on the perception of the project impact on the individual household could be added.  

9.3  CONCLUSIONS METHODOLOGY 

The combined use of SNM complemented with quantitative indicators that are put in the multi level perspective is rather 

new. Although many transitions studies have been carried out using the SNM framework, it has not been used jointly with 

additional (quantitative) indicators for an impact assessment that allow for a before and after comparison. SNM analyses 

remain merely qualitative in nature, and evaluations are often made ex-post. In this research SNM is used as an ex-ante 

evaluation tool, and the rather qualitative descriptions of the niche processes are complemented with a set of additional 

quantitative and qualitative measures. Not only are the driving forces behind the project results described, also the actual 

results and impact are considered. This addition is rather new and a valuable addition to the theory, allowing not only for a 

qualitative comparison but also for a quantitative statistical comparison between the different projects. Having both the 

descriptive analysis and the statistical analyses in place, measured impact in a later stage can be better understood as there 

is access to reasons behind project results. Having a large quantitative data set is very valuable, but without additional 

information on the context it becomes rather worthless. The qualitative and quantitative approaches therefore 

complement each other.  

Overall, SNM proved to be very useful for the analysis of the internal niche processes at the micro level of the individual 

projects. However, the complementary analyses of the regime and the landscape are important to gain a good 

understanding of the possibilities for the niche technology. By analyzing the regime, insight is gained in barriers and 

opportunities for a new technology. It seems impossible to understand the opportunities for a new technology without 

taking into account regime characteristics. For the development of biofuels, that are particularly suitable to replace liquid 

fossil fuel, the current oil prices for example are a main factor for the success of the technology. Also the analysis of 

landscape factors contributes to the understanding changes in the regime and the possibilities and support for the niche 

technology. For example, funding of the two projects is a direct result of Dutch policies directed at increasing access to 

energy in least developed countries. Without such policies and funding opportunities it is doubtful if the projects would 

have been able to start. Therefore, niche analysis is considered most fruitful when it is placed in the context of both the 

regime and the niche.  

SNM theory has been applied to many studies before. However, as the theory is originally designed for the evaluation of 

innovative technologies in high income countries, the application of SNM to study new technologies in low income 

countries is minor. This study is one of the few that considers projects at the local niche level in developing countries. 

Considering the global and the local level, some differences are observed between high income and low-income countries. 

Actors and beneficiaries in high-income countries have better access to the global niche level as the interconnectivity 

among actors is much higher and communication and information channels are well in place when compared to low-

income countries. While in the Western World no one would participate in a project without knowing what it is about, how 

the technology works and making a conscious choice about it, in low-income countries this seems to be different. When 

regarding the expectations of the local beneficiaries, the level of knowledge about the project and the technology is very 

low. Based on a low level of knowledge, village governments decide to participate in projects. Local parties are often not in 

the position to make conscious choices about technologies and projects as they often do not find themselves in the 

luxurious position to be able to choose between different projects or technologies. Rather it could be argued that they 

embrace whoever comes along with a good project that can help them to fight poverty. Financial resources and 

governmental initiatives are often limited, making people more dependent on occasional external projects if they want 

something to happen. Although the shared vision is often in place; reduce poverty, create jobs etc. exact expectations 
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remain very abstract.  

In this study, the focus was put on expectations that live among the beneficiaries in the intervention areas to gain insight in 

what people expect from the project, and later on in the impact assessment see what has actually happened. However, the 

literal use of the word ‘expectations’ was found to be rather problematic during the interviews, and yielded some 

astonished looks mainly in remote rural areas. Re-phrasing the questions of expectations into for example foreseen 

advantages and disadvantages made the concept more comprehensible to the interviewees.  

In contrary to high-income countries, people in low-income countries often live by the day, and are less occupied by things 

that might or might not happen in the (near) future. Many of them experience daily problems that are of importance today 

in order to survive. As one of the interviewees justly emphasizes; ‘we spend a lot of time finding water and food, first we 

have these problems to solve, after we can be concerned about development’.  

Also the set of complementary indicators proved to be useful, as insight is gained on the current situation with regard to 

access to energy, poverty and sustainability. A large dataset is established for both projects, allowing for statistical 

comparison of the intervention areas and groups, and even between the projects. However, with and without sampling was 

difficult in the start up phase, as interventions groups were not yet defined. In general the household survey was well 

received by the local population resulting in a very high response rate. In Tanzania, more explanation on the survey was 

needed before it could be carried out. Filling in the survey went rather smooth since the topics were understandable as 

they related to the daily lives of the respondents. Questions on agriculture and livestock where quite quickly filled out. 

Some difficult questions were questions related to the age of people and income and several options for open questions 

where additional answers could be filled in weren’t used by the respondents. Also the question with regard to home based 

enterprises was rather hard to fill in, the definition was not always clear to the respondents. Also, some translation errors 

occurred, making some questions in the survey less usable. Data on environmental sustainability is mainly collected through 

open-end interviews. However, it was not possible to quantify all indicators. This deserves some more attention in the 

follow up research.  

Measurement of poverty seems straightforward, with directly measurable indicators as income and consumption; however, 

this is not the case. Although these measures have been used in the analysis, an alternative approach is offered as well. A 

wealth index is set up based on asset indicators that have been collected through the survey. These variables are easier to 

collect, and more reliable whereas the wealth index provides for a more permanent status of wealth. Households can be 

assigned to different poverty quintiles based on the score on this measure. Given the very similar distribution of households 

on many variables, many households fall into the poorest quintile. This is particularly the case for Madagascar.  A drawback 

of the approach is that is not provides for a poverty line. However, the allocation of households to poverty quintiles based 

on the wealth index provides for a good comparable measure.  

9.4  RECOMMENDATIONS METHODOLOGY  

First, within SNM theory the emphasis of landscape influences are normally directed to the level of the regime, and in turn 

the regime influences the niche. In this research it becomes clear that direct landscape influences can be found at the level 

of the local niche as well. For example the severe drought in Tanzania that is argued to be the result of the ongoing climate 

change, a landscape factor, directly influences the project results on the niche level.  

In addition, as a result of the political crisis in Madagascar it remains unclear what will happen to previous made 

government objectives with regard to renewable energy policies and targets. The author was notified several biofuel 

projects stopped as the government argued they couldn’t devote sufficient resources to such projects for the time being. 

The niche technology can therefore directly influenced by landscape factors. This could be given more attention within SNM 

theory.  

Second, the construction of the wealth index is based on an asset based approach. By constructing the index based on the 

selected variables, clustering of households on low values of the wealth index takes place as many households have similar 

characteristics. Adjusting the set of selected variables used for the construction of the wealth index could result in a 

measure where wealth is more broadly defined. However, the obtained results should not be neglected. The fact that many 

households fall in the same category is an important finding as well.  

Also, in the wealth index, the number of cows is taken into consideration as it is a local sign of wealth. However, as many 

outliers occur in this variable it is broken down into groups instead of using continuous scale. Additional analysis on this 

matter is recommended. And in general, one might reconsider the use of the wealth index, as it has a rather ‘western 

perspective of wealth and could bypass culture and local practices. More time should be taken to identify local opinions and 

priorities when it comes to defining ‘wealth’.  
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Third, the two projects that are analyzed in this research are in an early stage, first jatropha trees are planted on the 

plantations from 2009 onwards and outgrower’s schemes are being (re) set up. It takes some time before jatropha yields 

the fruits that can be harvested for biofuel and biogas production. Consequently, the timing of the follow up research 

should take into account the unique characteristics of these projects. At the end of the DOF subsidy period in 2011, it is 

doubtful if impact can already be adequately measured. Around this time, outgrowers are expected to sell seeds for the 

first time, gaining their first additional income. Although increase in income can be directly measured, it will take some time 

before mid and long term changes in socio-economic situation of the household can be observed. In addition, the first 

income from seed selling will not be representative for the eventual gaining that can be made by growing jatropha. As it 

takes about 5 years before the plant reaches maturity, it also takes five years before households can have full revenues 

from their harvest. 

Only in Tanzania, households already benefit from the grid that is established as part of the project. However, today it still 

runs on fossil fuels. Performing follow up research when end users just started to use biofuel would not reveal impacts that 

arise from fuel substitution. Given the complexity of the project, and the various groups of beneficiaries it would be 

recommendable to have several follow up studies, that also maps and to keep track of other developments in the region. 

However, this is be very time-consuming and costly, and might not be feasible. Instead it is recommended to perform a 

follow up research not earlier than 5 years after the baseline study, to be able to measure at least some of the project’s 

impact.  

Fourth, for follow up research it is recommended that the same approach is used as in this baseline study. The impact study 

should be carried out in the same intervention areas with the same questionnaire, and should reach about the same 

number of respondents in order for a fruitful comparisons of the before and after situation yielding reliable results. In the 

baseline study it was not always possible to target different beneficiaries (e.g. workers, outgrowers, consumers) as 

beneficiaries sometimes were not yet defined. However in the follow up research this will be more straightforward. It is 

advisable to take involve the different groups of beneficiaries into account when approaching the different intervention 

areas- 

Fifth, in general one could ask whether the application of a rather western approach in low income countries is a good idea. 

It should be noted that although the projects are set up locally, management and control is in the hands of western people. 

This could be a difference when considering local projects that are managed and set up entirely by local people. However, 

expectations, learning processes and social networks are common to projects in general. That there are differences 

between high-income and low-income countries is not necessarily a reason to reject the SNM framework. Instead, it could 

be very interesting in comparing results obtained from analyses in high-income and low-income countries.  

In conclusion, the research question of this research has been answered, and new challenges are identified for follow-up 

research. Given the local situation with regard to poverty in the intervention areas, there is enough room for the projects to 

make a positive contribution. Given the extreme poverty most people live in, this surely justifies subsidizing such projects. I 

hope both projects will reach the intended results and that they can contribute to poverty alleviation and help to improve 

living conditions of the local population in both Madagascar and Tanzania. Given the complex contexts of the projects and 

lack of resources the execution of the projects can be a tough task.  
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