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Abstract 
The Jatropha plant was promoted to farmers in Kenya as a plant that would produce fuel as well as help them out of 
poverty. The promoters of the plant created expectations among farmers and key decision-makers alike that the plant 
could grow anywhere and needed low maintenance. As farmers took up the crop, it became clear that the plant would 
not perform as expected, and that the expectations created were baseless. 
 
This is an exploratory thesis based on a literature review. Part of the Jatropha Value Chain in Kenya is looked at in 
order to identify and present the different actors involved and their roles in this technical experiment. A multi-level 
Strategic Niche analysis is then done to analyse the spread of the Jatropha activities in the country, and why a 
technological niche was not created. This is based mainly on an analysis of the landscape, the regimes, and the so-
called three internal niche processes.  
 
Three main conclusions are drawn. Firstly, the plant was introduced at a time where there was no legal and 
institutional framework to allow the technological niche to develop. Secondly, there was no prior research and 
development on the plant in Kenya's agro-climatic conditions. Lastly, even if Kenyan Jatropha smallholders were to 
produce sufficient yields, the Value Chain in Kenya does not contain a well-developed market for their produce. 
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Summary 
Amidst a search for a new fuel source as global fuel prices and increased environmental awareness were rising, 
biofuel production increased around the globe in the last few years. However, biofuel production posed a number of 
problems such as clearing of forests to plant raw materials for biofuels or replacement of agricultural lands and 
resources by biofuel crop cultivation. The Jatropha plant was identified as a plant which could be used to produce 
diesel while avoiding all the problems associated with other biofuel sources.  
 
In Kenya, small-scale farmers were told by the promoters of Jatropha that the tree could grow anywhere with low 
maintenance. This would bring them considerable economic benefits. However, this did not materialise. Instead, 
farmers and other stakeholders realised that the plant needed maintenance and the yields reduced significantly when 
it was grown in conditions where it would supposedly thrive.  
 
This thesis aims to find out why the events surrounding the Jatropha plant in Kenya unfolded as they did. The 
conclusions are that there was no prior planning and research before introducing the plant in Kenya, that the 
government rules and regulations were not beneficial for the success of the crop, and that there were no markets for 
the produce the farmers had cultivated. 
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1. Introduction 
Around 2004/2005, driven by the soaring prices of fossil fuels as well as concerns over climate change, an increased 
interest in renewable energy sources around the globe (Brittaine and Lutaladio, 2010).  Bioethanol and biodiesel 
were looked at as important potential sources of this renewable energy. However, the development of biofuel 
production raised a number of concerns. There were worries about biofuel production competing with food for land 
and water, as well as debates over land rights and social justice as the land grabbing phenomenon was being 
increasingly witnessed. Concerns about loss of biodiversity and forest cover were also raised as forests and other 
habitats were being cleared to produce biofuel feedstock. All these issues forced governments, investors, and other 
stakeholders to look for sources of biofuel which can be 'sustainably' produced (Hunsberger, 2012). Enter Jatropha 
curcas.  
 
Jatropha curcas (henceforth referred to as Jatropha in this essay) is a tree originating from Central America but 
wildly growing around many regions of the world (GTZ, 2008). It produces seeds which are rich in oil and was 
claimed to be able to grow anywhere and everywhere, with low inputs and high outputs (Green Africa Foundation, 
2008). It was claimed to thrive in semi-arid conditions which could not be used to grow food crops (Francis et al., 
2005), hence eliminating the food vs. fuel conflict. It seemed like the perfect crop for sustainable biofuel production 
at low costs.  
 
Around 2005-2008, a global hype surrounding the plant was witnessed. Farmers from India to China and Tanzania 
were convinced to adopt the crop described with superlatives such as the 'wonder crop'(The Guardian 2009), the 
'miracle plant' (NPR, 2012) or the 'diesel tree' (Christian, 2010). Large-scale investors also moved in to capitalise on 
the potential benefits of the plant. 
 
Kenya was not left behind. Thousands of farmers were convinced by NGOs to adopt the crop and some even 
uprooted their traditional crops such as cotton in order to do so (Hunsberger, 2012). The government joined the fray 
and identified the plant as its top priority in the search of a viable biofuel feedstock (GoK, 2009). 
 
According to the UN (2007), energy is of paramount importance when it comes to sustainable development and 
poverty alleviation. Developing countries have had benefits from decentralised and small-scale production of biofuel 
crops (UN, 2007). Smallholder cultivation has been presented as a “pro-poor” strategy for generating household 
income or improving rural livelihoods (Achten et al. 2010; Brittaine and Lutaladio 2010). Hence, everything looked 
good on paper, and farmers were on their way to gain economically from marginal lands while helping mitigate the 
negative effects of climate change.  However, the projected results from Jatropha plantation have not been 
forthcoming, and millions of poor farmers in Kenya and around the world who have been encouraged to grow the 
plant were left facing substantial economic risks (Kant and Wu, 2011). 
 
 
1.1. Objectives 
This thesis aims to find out how and why the scenario briefly described above unfolded. It is important to analyse the 
enthusiasm about and spread of such a biofuel crop as the Jatropha which was touted as a wonder crop.  The 
unfolding events and discourses leading to the adoption of the crop by small-holders in Kenya, and the subsequent 
failure of the crop to meet expectations, offer vital lessons for future introductions of such renewable technologies 
and innovations. Close examination is therefore needed in order to learn from this experience. This thesis aims to 
contribute towards this goal.  
 
In order to do this, this thesis aims to answer the following questions: 
 

1. How did the spread of Jatropha and its adoption in Kenya unfold? 
2. Why did the Jatropha hype in Kenya fail to bring the projected economic benefits to small-holders? 

 
The first question seeks to present the hype surrounding Jatropha in Kenya and situate it in the wider global 
perspective. The actors and their motivations that have shaped the hype will be examined. The second question seeks 
to find out why the expectations of smallholders were not met in Kenya. In order to answer these questions, part of 
the Jatropha value chain in Kenya will be presented in order to identify the actors and their roles and the landscape in 
which they are situated. This will later be used to analyse Jatropha-based activities in Kenya using the Strategic 
Niche Management framework. 
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1.2. Delimitations 
This is a literature review, which in itself has its limitations. Information was not readily available in some cases and 
assumptions had to be made. Furthermore, this thesis focuses on small-holders since there has been no large-scale 
production of Jatropha in Kenya to date, though there has been talk of large-scale production for some time now. 
Only some parts of the Jatropha Value Chain are looked into. This is because of constraints in time and space. 
Choices had to be made on which parts were most helpful in answering this paper's research questions. The 
marketing challenges are looked into together as 'Market' and the production part is just slightly touched. 
 
1.3. Thesis Disposition 
After the introduction, the method used to collect data and the methodology used for analysis is presented. This is 
followed by the theoretical framework. In this part, the theories used for analysis are provided. The following section 
presents the data collected. This data is then analysed before a conclusion is done.  
 
 
2. Method and Methodology 
As the research questions are 'how' and 'why' questions, this study is exploratory in nature. The main aim is to gain 
insight into the activities related to Jatropha in Kenya. It is also mainly qualitative.  An attempt was made at 
obtaining primary data but it was unsuccessful. E-mails were written to Kenyan government agencies and certain 
NGOs in order to obtain clarifications and up-to-date status of such things as research and development or policies. 
However, they went largely unanswered. Those who answered either did so too late or directed me to documents 
which were available online. The lack of responsiveness from government agencies could be attributed to the fact 
that Kenya has just undergone an election and this is a transition period, where a new government structure is to be 
implemented.  
 
Therefore, all the data used is secondary and obtained through desk research. The type of desk research used here is 
mostly online desk research, although a few books are also used. Because the subject matter of this thesis is 
relatively recent, not many books have been written about it. The data collected can be divided into three parts; 
official government and non-governmental sources, peer-reviewed papers in scientific journals, and news sources 
available on the internet.  
 
The official government and NGO sources provided an insight into the policies, research and general attitudes of 
these two major actors towards Jatropha plantation. Large-scale studies by such organisations as the German 
Technical Cooperation Agency (GTZ) have proven to be very useful. Scientific literature provided the theoretical 
framework used scientific data on Jatropha, as well as case-studies which were used as guidance. Online news 
sources mostly provided a time line of the events before, during, and after the Jatropha hype both internationally and 
in Kenya. 
 
A desk research on such a topic exposes the writer to a myriad of trust problems. Therefore, the selection of 
documents available was carefully assessed in order not to be drawn into the mechanisms which started the hype. 
Data from NGOs and online news sources was particularly scrutinised with a critical eye in order to obtain the most 
objective information possible. Data emanating from little known websites or blogs was excluded as their 
authenticity could be not verified. Websites with strong hidden agendas were also excluded. For example, a blog 
contained a lot of information which looked useful to this paper but it was excluded when it was found out that it is 
sponsored by a biofuel company involved in Jatropha in Kenya. The assessment of the quality of information from 
these sources was also done by for example conducting a search on the names of the authors or finding out when the 
website started.  
 
Analysis of the content is done through using two methodologies. The Value Chain concept is used to identify the 
importance of each stage of production and how they are related to each other. Thereafter, a more extensive analysis 
is done using the Strategic Niche Management methodology where different levels of the configuration of Jatropha 
activities in Kenya are analysed. 
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3. Theoretical Framework  
 
3.1. The Value Chain Concept 
In economics, the Value Chain (VC) is the technical term used for the sequence of all production and marketing 
steps, starting at primary production, to processing and distribution up to retail and finally the end users. VC also 
refers to all the farmers, enterprises, traders and service providers who perform production and marketing functions 
for a given product. This concept is used to describe market demand, sector structure and corporation forms in any 
given market. It allows us to systematically understand the conditions and work on finding solutions with regards to 
the particular problem we are looking at (GTZ, 2010). The VC concept allows us to pinpoint the exact areas which 
need improvement and to be able to propose potential solutions. Production is just a part of the whole value addition 
process, and each link in the chain contains a range of activities (Kaplinsky, 2000). It is therefore a concept which is 
appropriate for the analysis of an agricultural sub-sector such as the Jatropha case in Kenya.   
Figure 1 shows a framework proposed for analysing smallholder challenges in the market place. 

Fig. 1: Framework to analyse smallholders' challenges in the market place: The Value Chain and its environment (Sygenta, 2013) 
 
The policy and institutional environment is comprised partly of the government structure and policy. It can also 
include the civil society, and research institutions. With regards to biofuels and consequently Jatropha, these provide 
the enabling environment of legal, policy and regulatory frameworks (Boerstler, 2010) in favour of the use and 
cultivation of Jatropha. Natural resources and the physical environment together with the policy and institutional 
environment form the broader context within which the VC exists. These two influence each other. The challenges 
are distributed into productivity challenges and market challenges. First in the value chain is research and 
development activities on the product the smallholders are producing. This is followed by challenges on the inputs 
such as seeds and machinery. Production is the next step, which in this case would be cultivation. The produce then 
has to be collected and/or processed before facing the market challenges. 
 
 
3.2 Sustainable Energy Technology Development 
 
Technology has facilitated the development of advanced economies in many societies (Musango and Brent, 2011). It 
has the potential of providing rapid economic growth and also reducing the negative effects on the natural 
environment. However, the relationship between the environment and technology is complex and paradoxical 
(Grübler, 1998; Grübler et al., 2002, quoted in Musango and Brent, 2011). Technologies use resources and impose 
environmental stress, but can also lead to more efficient use of resources and therefore less stress on the 
environment. The use of technology to achieve efficient use of resources and less environmental stress is what is 
referred to as sustainable technology development (Weaver et al., 2000) 
 
Sustainable technology development is not autonomous and therefore needs to be managed (Musinga and Brent, 
2011). The management of technology has within it a number of fields. One of the main fields is technology 
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assessment (TA), which allows for the evaluation of the aggregate technology capability and facilitates strategic 
planning in the said technology (Ibid.). TA reduces the risks which are inherent to any such process by providing 
information in support of decision-making. It also provides direction for research and development, incremental 
improvement of technologies, level of technology friendliness, decisions to make or buy optimal expenditure of 
available capital, and market diversification (De Piante Henriksen, 1997). 
 
In technology sustainability assessment, four guiding characteristics of technology development are identified by 
Grübler (1998, cited in Musango and Brent, 2011). These are: 
 
Technology development is uncertain 
Technology uncertainty comes up from the fact that a number of solutions can be used to achieve certain tasks. 
Therefore, there is no certainty as to which of these solutions would be best after taking into account all the social, 
economic, technical and environmental factors that come into play. Uncertainty arises at all stages of technology 
development. 
 
Technology development is dynamic 
This means that technology changes over time as a result of improvements and modifications. The dynamic nature of 
technology is either due to new investments or sustained replacement of capital stocks. 
 
Technology development is systemic 
This means that technology development cannot be treated as a discrete isolated event. Rather, there is an inter-
dependence of technologies which cannot be analysed as single technologies. 
 
Technology development is cumulative 
This means that it builds upon previous experience and knowledge. 
 
When it comes to sustainable energy development, Musango and Brent (2011) write that it intrinsically requires 
long-term planning. The investments in energy infrastructure have a long life-time and are costly. Furthermore, the 
required change is hard to attain within a short period of time as the energy system interacts with the sustainable 
development sub-systems in a complex way (Ibid.).  
 
Sustainable development is defined by the Brundtland Report as ”the development that meets the needs of the 
present generation without compromising the ability of future generations to meet their own needs” (World 
Commission on Environment and Development, 1987). The sub-systems of sustainable development are social, 
economical and environmental. With regards to biofuel production and use among small-scale farmers, these 
activities must address the variety of economic, social and environmental activities (Fig. 2). 

                        Fig. 2: Criteria for sustainable small-scale production and use of liquid biofuels (UN, 2007). 
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Therefore, the energy production systems must use energy crops which are suitable for the local environment and 
must benefit marginalised members of the community. They should also be able to grow on marginal lands, to not 
compete with food crops, to take consideration of the available technology and to enable income generating 
activities (UN, 2007). 
 
Energy systems interact in a complex manner with these sub-systems (Fig. 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Inter-relationship between energy systems and the sub-systems of sustainable development (Musango and Brent, 2011) 
 

 
3.3 Strategic Niche Management  
Introduction of sustainable technologies is a difficult task. Systems are usually interlocked in institutional, 
technological and social structures which depend on each other. These pose a variety of barriers to the new 
technologies, which also often offer limited technological and economic performance compared to the dominant 
design. This is because the dominant design has the advantage of many years of dedicated research and development, 
as well as established markets (van der Laak et al., 2007). The research and development, coupled with knowledge 
and experience of construction, operation and maintenance give the dominant technology a clear advantage. New 
technologies however often get support on the basis of their expected future performance (Ibid.) New technologies 
are therefore 'hopeful monstrosities' (Mokyr, 1990, cited in Schot and Geels, 2009). They are hopeful because the 
promoters of these products believe in a promising future, but they are monstruous because they often perform 
poorly (Schot and Geels, 2009). One of the reasons for poor performance is too fast implementation based on hopes 
and other incentives. These reduce the time to learn through gradual development. 
 
Strategic Niche Management (SNM) is a concentrated effort to form protected spaces for certain applications of new 
technologies (Kemp et al., 2007). The SNM approach has at its centre in the notion that the introduction of radical 
innovations that are socially, economically, and environmentally sustainable is a long and complex process which 
has a high possibility of failing even though the new technologies may appear promising (van Eijck and Romijn, 
2008). Sustainable technologies often do not have market niches waiting to be filled. Therefore niches are sometimes 
created by protecting the innovation through such measures as investment grants or tax exemptions. These niches are 
distinguished from what is commonly known as market niches and are called technological niches. They serve as test 
for learning before wider societal embedding of the technologies (van der Laak et al., 2007). The niches often 
involve policy makers, but this is not necessary. Users and other actors can also involve themselves in niche creating 
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(Schot and Geels, 2009). Niches generate radical innovations. Actors at this level form a precarious network working 
on these radical innovations (Geels, 2002). 
 
The technologies are part of a broad system known as a socio-technological regime. Hoogma (2002, cited in van 
Eijck and Romijn, 2008) define a socio-technological regime as ”[...] the whole complex of scientific knowledge, 
engineering practices, production process technologies, product characteristics, skills and procedures, established 
user needs, regulatory requirements, institutions and infrastructures”. The technological niches can develop and 
replace the dominant socio-technical regime. This would lead to a new socio-technical regime which carries and 
stores the rules on how to produce, use and regulate the new technology. These rules are partly embodies in 
standards, skills, designs, and government regulations (Schot and Geels, 2009). Regimes generate incremental 
innovations (Geels, 2002). In the case of Jatropha, a fossil fuel regime or biomass regime would be the current 
dominant energy regime (van Eijck, 2007). 
 
The system is embedded in a wider context known as the landscape. The landscape consists of both material factors 
and immaterial societal ones. These can be demographics, the political culture, lifestyles or the economic system and 
they are not easily changed (van Eijck and Romijin, 2008). The landscape is therefore an external structure or 
context for interaction with actors. It contains a set of heterogeneous factors which include oil prices, economic 
growth, political coalitions, cultural or normative values, and environmental problems. At this level, change takes 
place slowly (Geels, 2002). The dominant technologies are already an integral part of this landscape, while new 
technologies, especially those related to environmental or social equity are resisted by the socio-technological 
regime. Therefore, simultaneous adaptations in all parameters of the dominant regime are required in order to make 
the new technologies successful (van Eijck and Romijin, 2008). Disruptions in the landscape, such as the rapid rise 
in fossil fuel prices around 2006, can accelerate this slow change. 
 
The relationship between niches, regimes and landscapes is therefore multi-level (Fig. 4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                         Fig. 4: Multiple levels as a nested hierarchy (Geels, 2002). 
 
Niches are embedded within regimes, and the regimes themselves are embedded within landscapes. At the regime 
level, elements are stable because they are linked together. Innovations have difficulties breaking out of the niche-
level. However, when the regime faces problems, the innovations have a window of opportunity to break out of the 
niche-level and be incorporated into the socio-technical configurations (Geels, 2002). This opportunity for success 
for novelty technologies increases when the there is less alignment, more permeability and an increase in the vision 
that problems cannot be solved using the current regime. A decrease in alignment means a high level of uncertainty 
and tensions between the technological configuration, the rules, and the actors involved. An increase in permeability 
means there is reduced resistance from the dominant regime (van Eijck, 2007). 
 
SNM provides a relevant framework for studying the complex issues surrounding Jatropha as an unconventional 
energy source into an incumbent fossil fuel regime. The SNM approach has been used and verified by a number of 
researchers to study why a certain sustainable technology has been a success or a failure. Case studies have had 
subjects such as wind turbines, photovoltaic cells or organic foods (van der Laak et al., 2007).  Researchers have 
explained success or failure of these technologies by analysing the interaction of what has been called ”three internal 
niche processes” (Raven, 2005, cited in van der Laak et al., 2007). The processes are as shown in the next page. 
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1. Voicing and shaping of expectations: Relevant actors such as entrepreneurs and policy-makers form and articulate 
expectations from the technology. The aim is to attract attention, resources and new actors into the project. 
Furthermore, expectations offer direction by acting as cognitive frames for making choices in the design process. 
Voicing and shaping of expectations is considered to be good when two conditions are met; that an increasing 
number of participants share the same expectations and that the expectations have basis in tangible results from 
experiments. 
 
2. Building of social networks: The social network is very fragile in the beginning of an innovation's life. The 
process of building social networks creates a following behind the new technology while facilitating interactions 
between various stakeholders and hence providing the necessary resources (Schot and Geels, 2009). Experimentation 
in the niche markets brings new actors together. This process is also considered good when two conditions are met; 
that the network is broad and encompassing all relevant actors, and that alignment within the network is facilitated 
through regular interactions between all actors. 
 
3. A good learning process: It allows adjustment of the technology and/or societal embedding hence increasing the 
chances of diffusion. The learning process is considered good when it meets two conditions; that it aligns the 
technical with the social, and that it is reflexive (that underlying assumptions such as societal values are questioned 
and challenged) (van der Laak et al., 2007). 
 
 
 
4. Results 
As shown in Chapter 3 of this paper, the energy system is in a complex relationship with the environment, the 
society and the economy of its surroundings. Therefore in order to examine the biofuel sector in Kenya and the 
Jatropha hype in particular, it becomes necessary to start by looking at the country as a whole. This chapter starts by 
positioning the study, before more concrete results are presented. 
 
4.1. Background 
 
4.1.1. Kenya: Country Overview 
Kenya is a country on the East Coast of Africa with a population of around 44 million as of early 2013 (CIA, 2013). 
It gained independence from Great Britain in 1963. The capital and largest city is Nairobi. The country covers an 
area of 580, 367 km2 and shares its border with Ethiopia, Somalia, South Sudan, Tanzania and Uganda (Fig. 5). It 
also has a coastline of 536km on the Indian Ocean (Ibid.).  
 

 
 
             
                                                                      Fig. 5: Map of Kenya (Vidiani.Com, 2013) 
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Kenyan political history 
Understanding the Kenyan context requires some knowledge of the country's history and how it stands politically at 
the moment. This will allow the reader to know where the laws and regulations, or lack thereof, stem from and 
provide a minimum of comprehension as to why they are the way they are. In the case of this thesis, the political 
context sets the framework for the development of laws, regulations, incentives and control of the cultivation and 
usage of Jatropha.  A short history of Kenya's politics since independence to date is therefore provided in this 
section.  
 
After a bloody rebellion against the British, Kenya gained independence in 1963 and was led by Jomo Kenyatta until 
his death in 1978. He changed the constitution to only allow one political party, the Kenya African National Union, 
KANU. The then vice-president, Daniel arap Moi became the president at the death of Kenyatta and ruled the 
country with an iron hand until 2002.  Kenya's economy stagnated or declined during this period. After a lot of both 
internal and external pressure, the Kenyan parliament repealed section 2(A) of the constitution which stated that 
there only be one political party in Kenya, KANU. This was followed by the first multi-party elections in December 
1992 where Moi's party won due to a fragmented opposition. Moi controversially won again in the 1997 elections. In 
2002, his 24-year regime finally ended and Mwai Kibaki of the NARC coalition took power, winning the elections 
with 62% of the votes, against Moi's choice Uhuru Kenyatta. The economy improved dramatically from -1.6% in 
2002 to 2.6%, 3.4% and 5.5% in 2004, 2005 and 2007 respectively. There was increased freedom of expression, of 
the press and ease of doing business, although corruption was still rife and income inequalities increased (Klopp, 
2001; Prunier, 2008).   
 
In December 2007, new elections were held and Kibaki's win was disputed by Raila Odinga and his Orange 
Democratic Movement.  Violence ensued and over 1300 people were killed, and up to 600 000 displaced (CBS, 
2008). The violence ended after an agreement was signed for the formation of a power sharing government known as 
the grand coalition government. A new constitution which guarantees a number of rights and limited the powers of 
the president was passed during a referendum in 2010. The constitution addresses many of the thorny issues 
affecting Kenyans such as favouritism and land rights, and it sets county governments which are expected to bring 
crucial government services closer to the populace (BBC, 2010). After the 2007/2008 post-election violence which 
rocked the country, investigations aimed at finding out who the organisers and financers of the violence were led the 
International Criminal Court at The Hague to charge six prominent Kenyans for crimes against humanity. Later, 
charges were dropped against three of them and three still have cases pending. The three are Uhuru Kenyatta, son of 
the first president, then Minister for Finance and Deputy Prime Minister, William Ruto, then Member of Parliament 
and Minister of Higher Education, Science and Technology, and Joshua arap Sang, then Radio presenter at a 
vernacular radio station (BBC, 2013). 
 
Uhuru and Ruto, accused by the ICC of leading their communities against each other in 2007/2008, came together to 
form the Jubilee Coalition which won the Kenyan General Election in March 2013. Uhuru is now the president of 
Kenya while Ruto is the deputy president. The election passed peacefully, and was marked by the first ever live 
presidential debates in the country. Raila Odinga and his ODM party contested the elections but went to court instead 
of calling for mass action and civil disobedience as he did in 2007. The Supreme Court of Kenya upheld the 
election results and Odinga accepted the court ruling (The Guardian, 2013). 
 
Kenyan Population 
22% of Kenyans live in urban areas, up from 6% in the 1960s. Nairobi the capital city has 3.4 million inhabitants 
while the second largest city, Mombasa, has 966, 000 inhabitants. There are 42 ethnic communities in Kenya, each 
with its own language and culture. However Kiswahili and English are the official languages used by almost all 
Kenyans in addition to their vernacular languages (CIA, 2013). The population is young, with 73% of Kenyans being 
below 30 years of age. Women in Kenya have an average of 4.49 children, as compared to them having 7.5-8 
children in the 1960s and is expected to continue to decline (International Futures, 2012). The life expectancy of 
Kenyans is 55 years of age (UNICEF, 2012) while the infant mortality rate is 44 per 1000 children (CIA, 2013). 
 
Kenya's literacy level is at 85% of the total population. Primary education (from ages 6-14) is free and obligatory for 
all children since January 2003 (Dixon and Tooley, 2012). There are 22 public universities in Kenya and 26 private 
ones. The oldest and highest ranked university is the University of Nairobi which ranks at number 1,326 in the world 
and number 12 in Africa in a survey done by Spanish research firm Webometrics (Business Daily Africa, 2013). 
Each year, thousands of students miss out on high school and university places since the public government 
sponsored institutions are limited in number (The Standard, 2011). 
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The Kenyan Economy  
The Kenyan economy is market-based, although it has some state-owned corporations. It is one of the best 
developed economies in eastern Africa. The country also maintains a liberalised external trade system. It is highly 
dependent on rain-fed agriculture which makes it vulnerable (Library of Congress, 2007). The GDP per capita stands 
at USD 1800. 40% of Kenyans lack formal employment and 45.9% of the population lives below the poverty line 
(CIA, 2013).  Most of Kenya's poor are found on the arid and semi-arid lands to the North and North-East of the 
country. These areas are sparsely populated (Rural Poverty Portal, 2013). Agriculture is a major economic player in 
the country, as shall be discussed further in this paper.  This means that land is a thorny issue in the country and most 
of the violence seen in Kenya is attributed to conflicts over land. Tourism is an important foreign exchange earner 
where tourists are drawn to the rich wildlife and the coastal beaches. Minerals being exploited in Kenya are limited 
but include gold, limestone, soda ash, fluorspar and salt (Ibid.). Inflation was at an average of 14% in 2011 (World 
Bank, 2013). 
  
Corruption remains a problem in Kenya. Each year, Transparency International scores countries on how corrupt their 
public sectors are perceived to be. This is done through a composite index known as the Corruption Perceptions 
Index.  In 2012, Kenya was ranked at number 139 out of 176 countries surveyed with a score of 27. The least corrupt 
country in Africa was Botswana ranked at number 30. Kenya loses as much as US$1 billion a year due to fraud, and 
Kenyans pay on average 16 bribes a month, which translates to paying a bribe in one out every three encounters with 
public officials (Transparency International, 2013). 
 
4.1.2. Agriculture in Kenya 
In order to understand the position of Jatropha in Kenya, it is important to first understand the overall situation with 
regards to the agricultural sector in the country. This will provide a picture of the sphere in which the Jatropha plant 
and its growth in Kenya finds itself, and also the context in which the small-scale holders find themselves. 
 
Agriculture is the backbone of the Kenyan economy and it accounts for around 30% of Kenya's overall Gross 
Domestic Product (GoK, 2006), making it the largest contributor to the economy. The Kenyan highlands are some of 
the most successful agricultural production regions in Africa (CIA, 2013).  
 

                                                           Fig 6: Top exports – Kenya – 2010 (FAO, 2013) 
 
About 75% of Kenyans earned their living through agriculture in 2006. Half of the farming which occurs in Kenya 
produces non-marketed subsistence production for the farmers' own use. Small farms produce potatoes, maize, 
cabbages, bananas etc (Library of Congress, 2007).  Small scale farmers in rural areas account for 75% of 
agricultural output in Kenya. A small scale farmer is defined by the World Food Programme as someone who is 
cultivating two or less acres of land (WFP, 2012). In Kenya, these farmers are concentrated in the fertile regions in 
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the western and central parts of the country, where the population density is six times the national average of 55 
people per km2 (Rural Poverty Portal, 2013). 51% of Kenya's rural labour force is engaged in small-scale agriculture, 
and the majority of them are women (Alila and Atieno, 2006). 
 
The other half of agricultural output is in the form of cash crops (Fig. 6). Kenya produces and exports tea, coffee and 
horticultural products. It is Africa's leading exporter of tea, and ranked fourth in the world. Tea is the leading foreign 
exchange earner, while coffee is the third after tourism. More than 260 000 small farms produce the bulk of the tea. 
These are managed by a government institute known as the Kenya Tea Development Authority (KTDA). The rest of 
the tea is produced on 60-75 large estates which operate outside of the control of the KTDA. Coffee is also produced 
by both small-scale farmers and big plantations, but all coffee has to be marketed by the Coffee Board of Kenya. 
(Nations Encyclopedia, 2013). Genetically modified crops are illegal in Kenya since November 2012 through a 
cabinet and Presidential decree (GAIN, 2012). 
 
After tea and coffee, the third largest agricultural export is horticulture in the form of flowers, avocadoes, mangoes, 
peas, onions, cabbages and passion fruit. Kenya is also the world's largest producer of pyrethrum, which is used in 
making organic pesticides (Nations Encyclopedia, 2013). The graph below shows Kenya's top agricultural exports 
for 2010. 
 
 
A national institute known as The Kenya Agricultural Research Institute (KARI) is mandated with carrying out 
agricultural research in the country. KARI brings together research programmes in livestock and range management, 
water and land management, food crops, horticultural and industrial crops and socio-economics related to agriculture 
(KARI, 2013). Different other boards or specific institutes exist for the promotion of better farming practices or 
value addition with regards to specific crops. These include the Kenya Sugar Research Foundation, National Cereals 
and Produce Board etc.  
 
4.1.3. Energy in Kenya  
 

                                                                Fig 7: Energy in Kenya (KNBS, 2012). 
 
Most of the energy in Kenya comes from biomass (Fig. 7). The biomass is mostly firewood and charcoal. Kenyans in 
rural areas use around 41 litres of kerosene per annum while those in urban areas use 90 litres (Baur et al. 2007). 
Petroleum imports currently account for 20-25% of the country's import bill. Kenya has recently discovered 
substantial fossil reserves and has announced that it is ready to exploit them as soon as the necessary infrastructure is 
in place (Daily Nation, 2013a). 
 
The largest share of Kenya's electricity comes from hydro-electric dams (Fig. 8). These are located along the upper 
Tana River and at the Turkwel Gorge Dam. Geothermal energy from Olkaria is also an important source of 
electricity. Because of the reliance on hydro-energy, there are regular blackouts and electricity failures when the 
country is experiencing droughts (Muok and Källbäck, 2008). Only 15% of Kenyans have access to electricity 
(KNBS, 2012).  
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                                                                  Fig. 8: Electricity mix in Kenya (KNBS, 2012) 
 
 
4.2 Biofuels and bioenergy 

 
”If you start to fuel cars with crops, you are instantly putting the world's billion starving people in 
competition with the world's one billion motorists. It's as simple as that”. Ed Mathews of Friends of the 
Earth (BBC, 2007) 

 
The Jatropha plant has been touted as an important and efficient source of biofuels and bio-energy. Before presenting 
the plant, it is therefore beneficial to present an overview of biofuels and bioenergy. This will provide Jatropha's 
position in the wider bioenergy sector. 
 
Bioenergy is defined as renewable non-fossil energy obtained from combustion of biomass (Brittaine and Lutaladio, 
2010). This is often in the form of fuelwood, biogas or liquid biofuel. Liquid biofuels include bioethanol, biodiesel 
or vegetable oil. Bioethanol and biodiesel distinguish themselves from each other in that bioethanol is a chemical 
compound while biodiesel is a mixture of compounds which has varying physical properties depending on the 
feedstock used to make it (Ibid.).  Biofuels have been categorised into first, second and third generational biofuels 
(CGIAR, 2008, cited in Brittaine and Lutaladio, 2010). There are also fourth generation biofuels which are under 
development. First generation biofuels are fuels currently in common use and include sugar beet, sugar cane, maize, 
soybean and oilpalm which are used for the extraction of sugar for bioethanol or for the extraction of oil for 
biodiesel. These sources of feedstock are food-based and therefore compete with food for scarce cropland, fresh 
water and fertilisers. Second-generation biofuels and to an extent first generation biofuels is where the Jatropha plant 
is situated. These biofuels are either special oil seeds (castor beans, croton etc) or lignocellulosic materials (e.g 
straws from fast-growing grasses). First and second generational biofuels account for 99% of global biofuel 
production. Third generation biofuels are more advanced and emanate from Algae and Cyanobacteria. These require 
less land as the micro-organisms are used to capture solar energy with high efficiency in bioreactors.  So-called 
fourth generation biofuels produce biohydrogen or bioelectricity by using photosynthesis directly in nature, 
embedding parts of photosynthesic apparatus into artificial membranes, or using algae and yeast or bacterial 
enzymes to produce sugars or electrochemical energies (Kagan, 2010).  
 
Some researchers argue against giving biofuels the term ”generation”. Van Gerpen (2010) writes that the term 
”generation” has a connotation of a sequence of time, hence implying that higher generation fuels are superior to 
lower generation fuels. This is wrong in that it promotes a wrong understanding of the development of biofuels and 
leads to wrong assumptions. Instead, he calls for a model which involves primary, secondary and tertiary biofuels. 
Primary biofuels are those which require least technology to produce and are least expensive. They include sugar and 
starch-based ethanol and biodiesel. They are already commercialised and have market acceptance. Secondary 
biofuels are more difficult to produce and are more expensive. They have the advantage of being more efficient and 
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coming from non-food stock. Hence they do not compete with food for stock. Tertiary biofuels come from algae and 
are more expensive and pose difficult technological challenges (Van Gerpen, 2010). In this model, Jatropha falls 
under secondary biofuels. Each of these biofuel types will be around and they will supplement each other. 
 
Biofuels are being promoted because of three main reasons: environmental benefits, energy security, and rural 
development (Hunsberger, 2012). However, are not without critics. A number of researchers have written about their 
negative effects. One debate among researchers is the food vs. fuel debate. The grain it takes to fill up the tank of one 
Sports Utility Vehicle  with biofuel can feed one person for a year (Grunwald, 2008), which raises the question as to 
whether it is ethical and logical to use agricultural resources or the cultivation of biofuels instead of food. One 
research by Elliot (2008) showed a significant causal relationship between increased biofuel production and rising 
food prices in the US between 2000 and 2008.  Leturque and Wiggins (2009) argue that this is just but a part of the 
picture, since biofuels have a potential of reducing poverty for rural farmers in the South which is bigger than the 
potential increase in food prices. Second and third generation biofuels could relieve this issue because they need less 
land and they are produced from non-food stock (Ajanovic, 2010). Furthermore, a study by FAO found no linkages 
between biofuel production and food security in Tanzania (FAO, 2010, cited in Eijck et al., 2012). 
 
Another issue with biofuels is that its potential to reduce poverty is not proven, but this is not specific to biofuels 
(Leturque and Wiggins, 2009). Furthermore, studies have shown that biofuel production can be an important driver 
in increasing the economic status of small-holders and alleviating poverty. The industry is labour intensive with 
majority of the work requiring low or mid-level skills. Biofuels require 100 times more workers than fossil fuels 
(Muok and Källbäck, 2008). A study showed that in 1997, the biofuel industry in Brazil created 1 million jobs, 
including 60 000 small holders who supplied the industry (Von Braun and Pachauri, 2006).There have also been 
concerns about deforestation and loss of biodiversity, soil erosion, competing for water resources, and the efficiency 
of biofuels (Hunsberger, 2012). All these call for careful planning and research as well as policies to monitor biofuel 
production. 
 
4.2.1. Biofuels in the World: An Overview 
World biofuel production started developing between 1975 and 1985. This was mainly from bioethanol with Brazil 
being the main producer. There was only a gradual increase between 1985 and the year 2000, but then it soared from 
2000 to 2009. The increase is due to a number of factors. These can be soaring prices for petroleum and agricultural 
products, or policies promoting the development of biofuels. The factors vary according to countries and according 
to periods (Guyomard et al., 2011). Global biofuel production in the world in 2007 was 62 billion litres of oil 
equivalent (Mtoe), which is equivalent to 1.8% of the total transport fuel consumption (Ajanovic, 2010). The US, the 
EU and Brazil dominate biofuel production (Fig. 9). 
 

        Fig. 9: Geographical distribution of biofuel production in the world in 2009 (Guyomard et al., 2011) 
 
In terms of biodiesel, the EU is the largest producer with a market share of around 55%. From 2006, a number of 
other countries increased their production of biodiesel. These include Argentina, Brazil and the US. These countries 
exported their product towards the EU (Guyomard et al., 2011).  
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There are many crops that are used around the world as sources of biodiesel. The type of crop depends on local 
availability, affordability and government incentives. Rapeseed oil is used in Western Europe, while the US prefers 
soybean oil and the government in Brazil is encouraging the use of castor oil. Malaysia and Indonesia are focusing 
on palm oil while China is looking into recycled food oil. For Jatropha, India and China had large plantations under 
development in 2008 (Muok and Källbäck, 2008). 
 
 
4.3. Jatropha 
The Jatropha plant in question in this thesis is scientifically known as Jatropha curcas. The genus name Jatropha 
derives from Greek iatrós and trophé which mean doctor and food respectively and it contains around 170 known 
species. Jatropha curcas has been named the most primitive form of the genus (GTZ, 2009). The long-burning seeds 
(Fig. 10) have been used as candles for centuries in Central America. It is also known as the black vomit nut due to 
its traditional use as a purgative. Other names include Barbados nut or physic nut (Cohen, 2008). It originates from 
the Caribbean and was introduced to Africa by Portuguese seafarers who brought it to Cape Verde and Guinea-
Bissau (UN, 2007). 

 
   Fig. 10: Jatropha fruits and seed (heatingoil.com, 2010)               Fig. 11: Jatropha trees in South Africa (Jatropha.org.za, 2013). 
 
 
The plant is a small tree or a large shrub. (Fig. 11).  It can reach a height of 3-5 metres under normal conditions and 
up to 10 metres when conditions are favourable. It is deciduous, which means that it sheds its leaves during the dry 
season. It is also hermaphroditic, which means that each plant contains both male and female reproductive elements. 
Flowering occurs during the wet season and if the conditions are humid, it can occur throughout the year. It can bear 
fruits after the first rainy season if good rainfall conditions occur and in nursery plants. If directly sown into the field, 
it bears fruits after the second rainy season.  The plant produces fruits the size of golf balls, with each fruit 
containing three seeds. The blackish seeds mature 3-4 months after flowering. These seeds contain 19-59% of oil 
depending on the species, and the oil is more than 75% unsaturated fatty acids (GTZ, 2009). 
 
Jatropha is a multipurpose tree (Fig. 12) with a number of traditional uses. The ashes and branches have produced 
cooking salt, the leaves have been used as food garnish when steamed or stewed, hulls and shells have been used as 
fuels, leaf juice and ashes have been used as dyes and tannins, the oil has been used in textile manufacture, and the 
bark produces wax.  The oil has also been used as fish poison and pesticide. The nuts have been used as a purgative 
as earlier stated. Jatropha has started being used as biofuel feedstock only in the last few years. (GTZ, 2009). It is 
also used for production of soap and used as hedges and fencing around homesteads (UN, 2007). The seedcake is 
high in proteins but it is toxic. It therefore cannot be used as animal feed. However, the toxins are biodegradable so it 
can be used as an organic fertilizer. It can also be used in biogas production as feed for anaerobic digestion (GTZ, 
2009).  
 
The oil directly obtained from crushing the seed (Straight Vegetable Oil (SVO)) can be used without refining to 
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power small grain mills, oil presses, water pumps or even small electricity generation plants (Muok and Källbäck, 
2008). This makes it ideal for small-scale production. It has been claimed that Jatropha can grow on marginal lands 
and it requires less maintenance. This has made the plant be a major focus for in several countries as a potential 
biofuel crop (Ibid.). 
 

                                   Fig. 12 : Exploitation of J. Curcas components (Jongschaap et al. 2007).  
 
4.3.1. Agronomy 

 
”If you grow Jatropha in marginal conditions, you can expect marginal yields”- Vincent Volckaert, D1 Oils 
Africa regional director (The Guardian, 2009) 

 
According to the Swedish Cooperative Centre (2008), the agronomic requirements, yield levels and economics of 
Jatropha in Africa are largely unknown. However, a number of claims have been made about the Jatropha plant as it 
was being promoted. The claims summarised by Grass (2009) are that: 
 

• the plant can grow on marginal soils 
• the plant is drought resistent 
• the plant does not require high soil fertility 
• the plant is pest resistant to a certain extent 
• the plant produces high yields even under the above conditions 
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In other words, as the Wall Street Journal put it in 2007, ”[...] unlike other biodiesel crops, Jatropha can be grown 
almost anywhere – including deserts, trash dumps, rock piles. It doesn't need much water or fertilizer, and it is isn't 
edible”. KEFRI's James Onchieku also repeated these claims in February 2010 at a conference in Nairobi on the 
Jatropha curcas-derived biofuel industry in Africa. He said that Jatropha can be planted even in desert climates and it 
thrives on any type of soil, it can grow on sandy, gravelly or saline soils (NASAC, 2010).  The claims cited above 
about Jatropha will now be examined. 
 
1. Jatropha can grow on marginal lands 
Marginal lands are defined as ”land of poor quality with regard to agricultural use and unsuitable for housing and 
other uses” (OECD, 2001). The terms 'wastelands' or 'unproductive' lands are also sometimes used to describe areas 
where Jatropha can be grown. The very definition of what lands are productive and which ones are not is 
problematic. Land may be classified as unproductive simply if it is not part of the formal economy, but it may still be 
productive in other terms (Fargione et al., 2008). Vast areas of what is known as ASALs in Kenya are used by 
communities for pastoralism. This creates the potential of conflict as seen in India where protests erupted as early as 
mid-2007 in the mostly desert state of Rajashtan. The government tried to declassify grazing lands and classify them 
as wastelands for Jatropha plantation (The Guardian, 2009).   
 
2. Jatropha is drought resistant 
Observations around developing countries have shown that Jatropha may survive with as low as 300mm of rainfall, 
but the yield would reduce significantly (GTZ, 2009). For production purposes, 900 – 1200 mm of rainfall or water 
supply is needed (Francis et al., 2005). JSP (2012) reports that it is now widely recognised that the plant needs at 
least 900-1000 mm of rain, and at least 700mm of it should be spread evenly over the first five months of growth. 
 
3. Jatropha does not require high soil fertility 
In India, the yield reported was good but reduced by two thirds when Jatropha was grown on infertile lands (Muok 
and Källbäck, 2008). Jongschaap et al. (2007) found that indeed Jatropha can grow in nutrient-poor soils. Its root 
system allows it to search deeper into the soil for nutrients. However, it is not nutrient-fixing so it will need to be 
fertilized if it has to be commercially viable (Openshaw, 2000). The GTZ (2009) reports that Jatropha is not a 
wasteland crop, and that it requires fertilizers and good management.  
 
4. Jatropha is pest resistant to a certain extent 
The claim is based on the fact that the plant is toxic and insecticidal (GTZ, 2009). It might also strongly rely on the 
fact that knowledge on the agronomy of the plant is based on experimental plots or small scale experience (Grass, 
2009). Hence there have not been enough observations on the ground. Those observations which have been done in 
the field discount this claim. Three quarters of Jatropha farmers in Kenya reported at least one pest attack or disease 
on their plants (GTZ, 2009). Pests such as stem borer, caterpillars and leaf miners are reported as well as diseases 
such as the mosaic virus (Grass, 2009). 
 
5. Jatropha produces high yields even under the above conditions 
Research has focused on the ergonometric parametres within which Jatropha can grow, but not much has been 
written about the optimal conditions for the obtention of highest yields (GTZ, 2009). Jatropha is still classified as a 
wild undomesticated species. It does grow in the wild under the above conditions, but it becomes economically 
senseless since the yields becomes too low (Kant and Wu, 2012). A test plantation in Kenya by a Better Globe 
Forestry was done in the marginal conditions described by the initial promoters of the plant. The results were dismal. 
The company used Ksh 42 000 per acre over 2 years and their produce was equivalent to Ksh 152 per acre (GTZ, 
2009). If it were to be profitable, it therefore needs to be grown on fertile lands. This poses the risk presented by 
Fargione et al. (2008) that with increased profitability existing arable land might be turned over to biofuels crop 
production; and should biofuels crops lead to low yields on more marginal lands, they may instead be planted on 
better farm lands. The food vs. fuel debate is thus re-ignited.  
 
Apart from the uncertainties and disparities shown above, other uncertainties and grey areas can be seen in the 
literature concerning Jatropha. The productive lifespan of a Jatropha plantation is one of them. There is a significant 
difference in the literature ranging from a plantation being productive for just 30 years (Francis et al., 2005) to up to 
50 years (Henning, 1997, cited in Grass, 2009). 
 
An important part of the agronomy is Jatropha's toxicity. Tests have found that meal from Jatropha contains protein, 
fiber, total digestible nutrient, and digestible energy levels which exceed those of soy meal. However, the seedcake’s 
toxic and anti-nutritional compounds do not allow it to be used as nutrients or feed intake for humans or livestock 
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(D'Mello, 2000). The toxic effects of the plant were seen in India as Jatropha was kicking off. During the first 
months of 2008 where hundreds of cases of Jatropha poisoning on rural children were reported. Jatropha has harmful 
effects on Indian crops such as pigeon peas (Muok and Källbäck, 2008). However, a non-toxic type of naturally 
occurring Jatropha has been identified in Mexico (Makkar and Becker, 2009).  
 
All in all, there is a lack of in-depth knowledge about the plant. Hence farmers are forced to make decisions 
depending on local conditions (Grass, 2009). This in turn affects productivity and yields. 
 
4.4. The global hype 

 
”This plant will save the world I tell you. Some day every house will have Jatropha!” - O.P. Singh, 
horticulturalist for India's Ministry of Railways (Wall Street Journal, 2007). 

 
Goldman Sachs in 2007 cited Jatropha as one of the best candidates for future biodiesel production (Wall Street 
Journal, 2007).  What caught people's attention was the ability of the plant to survive under conditions which would 
not allow other plants to grow. As global oil prices were soaring, biofuel production was enjoying a boom. But the 
food vs. fuel problem posed a problem. Jatropha, being non-edible and having the ability to grow on land which 
could not be used to grow food, provided what seemed to be the perfect solution to this problem (NPR, 2012). 
 
As earlier stated, India and China fully adopted Jatropha. India created a committee in April 2003 which was to 
spearhead the country into a replacement of 20% of India's diesel consumption by biodiesel. This led to a 
programme aimed at planting 11 million hectares of Jatropha in what became a national mission. Government 
support and incentives helped spread the word about the plant. Several states in India distributed the plants to small 
farmers for free, with the state of Chhattisgarh distributing 380 million Jatropha seedlings. This was enough to cover 
150,000 ha. 80 oil presses were also provided to various villages with the government guaranteeing that it will buy 
back Jatropha seeds at USD 0,16 per kilogram (Muok and Källbäck, 2008).  In late 2005, Myanmar's military 
dictatorship ordered that all the nation's states plant 500 000 acres each, and plantations sprung up where food used 
to grow (The Guardian, 2008). Major projects were being announced around the world by 2007. In late June that 
year, oil giant BP announced that it would invest USD 90 million together with D1 Oils PLC to develop Jatropha in 
India and other places. Australian Mission Biofuels had 66 000 acres under Jatropha in India and was planning to 
reach 250 000 by 2010 (The Wall Street Journal, 2007). China announced that it would plant Jatropha on land the 
size of England, 13 million ha, by 2010 (China Daily, 2007). 
 
In Africa, Mozambique was one of the most active countries in the global hype. The president himself went from 
village to village urging farmers to grow the plant, telling people that they could produce oil at home without a 
factory (NPR, 2012). In Tanzania, over 10 000 small farmers started growing Jatropha (Kant and Wu, 2012). As of 
2008, 900 000 ha were planted globally, and it has been projected that 12.8 million ha will be planted by 2015.  A 
majority of this activity was to be in Asia and Africa (GEXSI, 2008).  
 
To illustrate the global hype and place it in time, a search on WorldCat of the words Jatropha curcas shows that the 
number of articles and books written on this subject by 2011 was 2200. Only 17% of these were published before 
2007 (WorldCat, 2013). A Google trend search (Fig. 13) also shows that interest on Jatropha peaked around 2006 – 
2009 before going downwards.  
 
With time, as the yields and other expectations failed to be delivered and the global financial crisis started hitting, 
investments were withdrawn (NPR, 2012). BP dropped its activities on the plant in 2009 (Reuters, 2009). 85% of 
Indian farmers stopped growing Jatropha and China today has very little production of biodiesel from Jatropha (Kant 
and Wu, 2012). In Myanmar) seeds were left to rot as planning of their pressing and usage was done (The Guardian, 
2008). In Tanzania, a Dutch company called BioShape had convinced 11 villages in 2006 to let it plant Jatropha on 
their communal lands. In 2010, it left after logging the land and taking the timber. Shares of Jatropha companies 
plummeted in value as more and more poor reports came out (Bloomberg Businessweek, 2012). 
 
As many projects around the world failed, reports started becoming more negative towards the plant. In their report 
titled ”The extraordinary collapse of Jatropha as a Global Biofuel”, Kant and Wu (2012) go as far as calling on 
international bodies such as FAO to stop further extension of Jatropha until adequate research is carried out. Kant 
says that it is unlikely that small farmers will ever make economic gains by growing Jatropha on otherwise barren 
land. There is only a possibility for financial gain from very large plantations (Bloomberg Businessweek, 2012). 
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                                     Fig 13 : Interest in Jatropha on Google over time (Google, 2013) 
 
 
4.5 Jatropha Activities in Kenya 
This section provides the historical context of the Jatropha in Kenya as well as presenting the main actors and their 
roles in the rapid spread of Jatropha in Kenya. 
 
Jatropha seems to have been introduced in Kenya around 100 years ago. This conclusion is drawn from the age of 
the trees growing wildly around the country. The GTZ (2009) found in a field survey that there were trees older than 
50 years which were being grown as fences or growing in the wild. It has a number of traditional uses. For example, 
the Luo ethnic group calls it ”Jok” and associates it with black magic. It was also used as a grave marker since 
animals would not eat it due to its toxicity (GoK/GTZ, 2008). Around the year 2000, some farmers along the 
Ugandan border started using it as a host for their vanilla crop (GTZ, 2009).  
 
4.5.1 The hype in Kenya 
 

 ”We're going to plant the biggest Jatropha plantation on Earth if it kills me” Bedford Biofuels CEO 
after describing the difficulties they face in Kenya (Edmonton Journal, 2012). 

 
The global hype around Jatropha inevitably reached Kenyan shores. From around the year 2000, a number of 
farmers, mainly small-holders, started planting the crop as feedstock for biofuels with the encouragement from a 
number of NGOs and private companies. Farmers bought the seeds for as much as Ksh 2000 per kilogram, even 
though most of the seeds were collected from older trees growing in the wild or as fences. The same claims were 
made that that the plant can provide massive returns with little or no input, even on marginal lands. The fact that it 
was believed to simultaneously reclaim waste land, enhance rural development and poverty reduction, while at the 
same time produce biofuels (Francis et al., 2005), presented the perfect scenario for a number of actors. Add to it the 
fact that international oil prices were hitting USD150 per barrel by 2008. And a number of international NGOs 
turned to African 'idle' lands and introduced Jatropha to farmers as a likely export and source of alternative fuel 
(African Agriculture, 2010). The rapid spread of the plant among smallholders in many parts of Kenya was therefore 
largely driven by internationally funded NGOs. Hunsberger (2012) asked key actors in Kenya what factors they 
thought had influenced the spread of Jatropha and most of them said that the drive had come from outside Kenya. 
The most prominent NGOs were the Green Africa Foundation, Vanilla Development Foundation, and the Vanilla-
Jatropha Development Foundation. The NGOs had different motivations for the promotion of Jatropha. These ranged 
from environmental conservation to alleviation of poverty in rural areas. They also had different scopes of activities 
with regards to Jatropha cultivation. Some distributed seeds, others brought in investors who to try and start large 
plantations, while others coordinated the formation of farmer groups (Hunsberger, 2012). An unnamed government 
official confirmed this to Hunsberger (2012) by saying that the NGOs' persistence in encouraging the cultivation of 
Jatropha was ”quite strong”. Isaac Kalua is the founder and chairman of the Green Africa Foundation, one of the 
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NGOs which promote Jatropha in Kenya. In 2010 he was quoted to have said, ”Biofuel production has great 
potential to change the face of our Arid and Semi Arid areas because it has a return of Sh66 000 per acre compared 
to the Sh40 000 per acre from maize fields.” (African Agriculture, 2010)  
 
Since the NGOs were largely internationally funded, it follows that a major driving force in the Jatropha spread are 
international donors. They provided crucial financial support to NGOs involved in Jatropha promotion. Some of the 
donors were multilateral while others are bilateral. These donors include the World Bank, Norwegian Church Aid, 
Prince Albert of Monaco Foundation and the UNDP. Donors also enabled research which would otherwise not have 
taken place. NGOs therefore are intermediaries between the farmers and the donors, which exposed (and still does) 
both the farmers and the NGOs to the risk of a shift in donor priorities (Hunsberger, 2012). According to Hunsberger 
(2012), the donors owned the financial resources which were used to propagate Jatropha in Kenya. 
 
The hype reached the highest echelons of Kenya's decision-making organs. This despite initial reports that the crop 
was producing fewer seeds than what had been projected (GTZ, 2009). For example, a June 2009 forum by the 
Kenyan Ministry of Energy focused entirely on Jatropha even though it was called the Kenya Biodiesel Workshop 
(Hunsberger, 2012).  Kenya Industrial Research and Development Institute (KIRDI)'s Eng. Kuloba is also quoted to 
have said in the same forum at the World Agro-Forestry Center in Nairobi that the Jatropha plant is the best 
candidate for biodiesel production in Kenya. He reiterated that the plant has the ability to withstand harshest arid and 
semi-arid conditions (ISAAA, 2009). At the same meeting, a speaker rose to provide the bleak economic outlook of 
the Jatropha in Kenya, but some delegates argued that it was important not to discourage farmers by sharing those 
results with them since it would 'crush their hopes' (Hunsberger, 2010). In 2008, the then minister of agriculture 
(current Deputy President), William Ruto, proposed to put 500 acres of land belonging to the national Agricultural 
Development Corporation under Jatropha. However, this proposal was strongly opposed by farmers who saw it as 
putting other crops at risk and it was subsequently dropped (African Agriculture, 2010). 
 
Research from Kenya's Egerton University shows that Jatropha planting intensified in 2008 (The Star, 2012). Many 
farmers were convinced that they would gain huge benefits by adopting the Jatropha plant. Large-scale investments 
were also announced in 2008, but faced stiff opposition. Two such projects are hereby briefly presented to show the 
reach of Kenya's legislative and institutional framework, and also the work of other stakeholders.   
 
An Italian investor leased 50 000 ha of land in the Dakatcha Woodlands in Malindi in 2009 (The Star, 2012). The 
Dakatcha Woodlands project faced stiff opposition from conservationists and organisations such as ActionAId and 
NatureKenya, as well as local communities. A study commissioned by NatureKenya, Birdlife UK, Birdlife Kenya, 
and ActionAid showed that the project would do more harm than good to the environment. Overall, emissions were 
found to be 2.5 to 6 times higher than fossil fuel equivalents due to destruction of the woodlands to pave way for 
Jatropha (ActionAid, 2012).  The government's environmental watchdog, NEMA, stopped the project in July 2010, 
but told the investor to re-scale it and re-apply for a license. In August that year, the investor presented a proposal for 
10 000 ha. The NGOs continued opposing it and even went to the European Parliament and the UK Parliament with 
their grievances. In February 2012, NEMA refused permission for the project citing among others the insufficient 
data on the viability of Jatropha cultivation in Kenya. However, the investor has not left as of March 2012 and has 
instead moved its machinery deeper into the remote parts of the woodlands (RSPB, 2013a). 
 
Another example of a huge proposed project was the cultivation of Jatropha on 60 000 ha in the Tana Delta by 
Canadian company Bedford Biofuels. The company leased 160 000 ha for 45 years from the Kenyan government for 
Jatropha plantation in 2010 and was seeking an additional 200 000 ha. The general manager of Bedford Biofuels said 
while announcing the project that they were ”planting a tree called the diesel tree.” Because they are planting it in 
areas where it grows ”you get a 100% chance of getting oils. So we plant oil wells.” (Christian, 2010). He also 
claimed that Jatropha just needed to be squeezed and filtered in order to produce crude diesel which could power 
almost every mining equipment, railway, boat, or truck in Africa (Ibid.). Bedford was awarded a license by NEMA 
but faced stiff opposition from environmental groups who decried a potential risk to biodiversity and livelihoods in 
the Delta. Bedford later announce that it would undertake a pilot project on 50 000 ha. After the environmental 
groups and community groups against the grabbing of their land went to court, NEMA changed the license in May 
2011 and allowed Bedford to only cultivate on 10 000 ha as a pilot project. In July, 2011, Bedford started clearing 
the bushes for planting but pressure continued piling on the government to stop the project. In August 2011, two 
directors of NEMA were suspended for ”acting irregularly” by awarding the license despite the scientific evidence 
presented by NGOs showing that the claims made for Jatropha were false (RSPB, 2013b). However, the project did 
not stop. Instead, the Kenyan government demanded 35% of the earnings. This made Bedford to consider aborting 
the project as it was becoming unprofitable and the land they had acquired had remained undeveloped for four years 
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(Biofuels Digest, 2012). As of December 2012, the company had planted 16 ha as a nursery with 6 different types of 
Jatropha. 
 
However, farmers started uprooting their plants as the promised returns were not forthcoming (The Star, 2012). 
Many farmers have abandoned the crop due to lower yields as early as 2009 (GTZ, 2009).  The Jatropha hype and 
unsustainable initial investment was fuelled by a lack of proven scientific data on the agro-climatic conditions 
necessary to produce high yields, as well as data on which varieties were genetically stable enough to produce these 
yields (JSP, 2012). Farmers were recruited with information from the internet and without proper trials being done 
on the ground (GTZ, 2009). The information distributed by the government, NGOs, the media, international donors 
and investors was inaccurate and incomplete. It emanated from unscientific websites and grey literature reports 
(Boerstler, 2010). Later on, some studies have concluded that it may never be economically viable for Kenyan 
smallhoders to sell their seeds to commercial processors (Tomamotsu and Swallow, 2007; GTZ, 2009). Simon 
Gmunder, a Swiss researcher, reiterated this statement at the Bioenergy in Africa conference held in Nairobi in late 
2012. He said that the Jatropha plantations were neither a solution to energy security in Kenya nor as an attractive 
option for climate change mitigation (The Star, 2012). Liyama et al. (2012) also conclude that at the current stage, 
Jatropha should not be grown by smallholders in Kenya because of low or dismal yields. The GTZ (2009) urged the 
government through KEFRI, KARI and others to reevaluate its policy promoting Jatropha in Kenya. It also urged all 
private and public sector actors to cease the promotion of the plant for any other purpose other than fencing. ”Doing 
otherwise would be extremely irresponsible [...]” (GTZ, 2009). 
 
 
4.6. Jatropha Value Chain in Kenya 
According to Clancy (2008), a major factor which determines whether the rural poor benefit from biofuel 
programmes lies in the governance and ownership of the different parts of the value chain. There must be a win-win 
beneficiation structure if the benefits of biofuels were to be equally shared along the value chain (IISD, 2007) and 
improve the lot of all actors including smallholders. In analysing the Value Chain of Jatropha, one needs to look at 
the policy framework and institutional structures, the physical environment, research and development, the 
production systems and models (land, planting material, agronomy/silvicultural practices, yields), processing (levels 
of processing, technologies), and the marketing of the end product (opportunities, prices, incentives). However, for 
the purpose of this thesis, only the physical environment, the policy and institutional environment, research and 
development frameworks and activities, cultivation, yields, and markets are looked into. There is a general lack of 
information on processing of Jatropha by smallholders which makes it difficult to study it in a literature review such 
as this one. Hunsberger (2012) reports from her observation that this important part of the VC was totally missing in 
the development of the Jatropha VC in Kenya. There was no mechanism for producing usable energy from the seeds.   
Many different products (Fig. 14) can theoretically be produced from the plant (Hunsberger, 2012). 

                                                        Fig.14 : General VC of Jatropha activities (Hunsberger, 2012)  
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                                                    Fig. 15: Jatropha VC in Kenya (Hunsberger, 2012). 
 
In the Kenyan case, the faded parts on Fig. 15 do not exist. All the activities focused on distributing seeds and 
seedlings to farmers, and offering training on the crop (Hunsberger, 2012). 
 
4.6.1. Kenyan Physical Environment 
The country has a wide range of climates and terrains. The climate is tropical along the coast and changes to arid in 
the interior towards the North and the North-East. There is a long rains season which starts from March to around 
May and there is a short rains seasons which starts from October to November. The temperature is still relatively 
high throughout the seasons. The terrain starts from the low coastal plains to the central highlands through which the 
Great Rift Valley passes. It is in these central regions that the snow-capped Mount Kenya stands (CIA, 2013). The 
soil is fertile in these areas and rainfall is abundant.  However, 89% of the country is classified as arid or semi-arid 
(ASALs). About 15% of the land is arable but between 7 and 8% of it is classified as first class land. Less than 1% is 
under permanent crops (National Irrigation Board, 2007). Kenya has 540,000 ha of irrigable land but less than 
90,000 ha have been irrigated as of 2004 (SRA , 2004). 3% of the land is forested, having reduced by half over the 
last 30 years (World Bank, 2013). 
 
While Jatropha has been promoted as a crop for ASALs, it is currently grown in medium to high quality agro-
climatic conditions (Boerstler, 2010). 
 
4.6.2. Policies and Regulations on Biofuels in Kenya 
Around the world, government policies have played a major role in promoting the production of biofuels 
(Hunsberger, 2012). In this section, the policies and institutional framework regarding biofuels, and by extension 
Jatropha, in Kenya are presented. 
 
Before looking at biofuel policies in Kenya in particular, a brief presentation of the biofuel policies in Africa will 
provide some context on the subject. A group of African Ministers signed the Statement on Renewables in Africa in 
Nairobi in 2004. This statement calls for the promotion of sustainable production of biomass and the efficient use of 
the same in all sectors of the economy. In 2007, a seminar dubbed the first High-level Biofuels Seminar in Africa 
took place in Addis Ababa and produced the Addis Ababa Declaration on Sustainable Biofuels Development in 
Africa as well as an Action Plan (Conliffe and Kulovesi, 2008, cited in  Wahl et al., 2009). The Action Plan calls for 
development of enabling policies and regulatory frameworks, participation in global sustainability debates, 
formulation of guiding principles to enhance Africa's competitiveness, and minimising risks of biofuels development 
for small-scale producers (IISD, 2007).  Another conference was held in Dakar, Senegal in 2008 and it was titled the 
International Conference on Renewable Energies in Africa- Making renewable energy markets work for Africa: 
policies, industries and finance for scaling up (IISD, 2008).  This conference adopted the Dakar Declaration on 
Scaling up Renewable in Africa. This declaration noted that the conference has agreed to a number of measures. The 
conference set up an African continental target of US$10 billion to be invested by governments between 2009-2014 
into renewable energy. It also adopted a plan of Action which seeks to achieve Africa's renewable energy goals. 
Some countries in Africa have developed strategies and policies geared towards improved biofuel production, but by 
2007, they were mostly non-operational (IISD, 2007).   
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Policies which are conducive to the development and sustainability of biofuels production and marketing are 
necessary if the cultivation and usage of Jatropha as a biofuel were to be beneficial to farmers in Kenya. The policies 
in Kenya with regards to biofuels are distributed across policies involving other sectors such as agriculture, energy, 
water etc. This is to be expected as the institutional context with regards to biofuels is complex. The primary input 
material comes from the agricultural sector, but the finished product is part of another sector, the energy one (Clancy 
2008).  
 
The new Kenyan constitution promulgated in 2010 created a different structure of government, with the National 
government and 47 Country governments. Part 1 of the Fourth Schedule gives the National government the 
responsibility of creating energy policies and regulations while county governments shall be responsible for county 
planning in relation to energy (GoK, 2010). 
 
The Kenya Sessional Paper No. 4 (Government of Kenya (GoK), 2004) outlines the need for an integrated energy 
policy which was previously lacking in the country.  It also provides an overview of the energy situation in the 
country. Environmental concerns associated with the production of energy are acknowledged and it is stated that the 
ecological impact depends on the nature of technology used. Therefore comprehensive environmental impact 
assessments need to be done for all projects prior to their implementation. This should ascertain the potential 
environmental damage, the mitigation measures to these damages and all costs associated with the project. The paper 
also calls for efforts towards reaching a balance between environmental concerns and economic development. 
 
On biofuels, the sessional paper states that biodiesel was not in use during the time of its writing (GoK, 2004). 
However, there exists a potential for such forms of energy and there is therefore a need for research and development 
in this field. Difficulties cited in this regard are the shortage of arable land, climate variability, and high-dependence 
on rain-fed agriculture (Ibid.). As earlier stated, there is a challenge to develop technologies for the production of 
energy producing crops through methods such as learning from the experience of other countries which have 
successfully produced energy from this source. Land needs to be set aside for the production of energy-producing 
crops in order not to compete with food production. Therefore, the national land policy needs to be harmonised with 
the national energy policy (Ibid.).  
 
Given that 89% of the land in Kenya is arid or semi-arid (GoK, 2011), the Kenyan Sessional Paper No. 8 of 2012 
recognises the potential of this land as a contributor to the energy production and eventually the development of the 
country. The paper provides the national policy for the sustainable development of these areas, commonly known as 
ASALs in Kenya, through a number of measures. Among them is the introduction of drought-resistance crops as 
well as well as irrigation (Ibid.).  
 
The Sessional paper also has other proposals which affect the biofuel industry in Kenya. For example, it 
acknowledges the need for provision of tax and fiscal incentives for entrepreneurs (GoK, 2004). These incentives 
could be beneficial for small-holders in the Jatropha sector. The paper also calls for formulation of standards and 
codes of practice in the energy sector. It further recognises the need for building local capacity. Exploitation of 
regional and international markets is also encouraged (Ibid.). 
 
While the Sessional Paper No. 4 cited above provides the policy framework on energy in Kenya, the Energy Act of 
2006 is an act of parliament which provides the regulatory framework on the same. The Act was operationalised in 
2007. It seeks to consolidate Kenyan laws related to energy. Related to biofuels, the Act only gives the government 
the task of pursuing and facilitating the production of these fuels (GoK, 2006), but it does not specifically say how 
this is to be done. In Part V of the Act, biofuels are mentioned in the context that the Ministry may perform functions 
and exercise its powers to promote the use of fast maturing trees for production of energy such as biofuels and 
establish commercial woodlots including peri-urban plantations. Parts of the act with regards to renewable energy in 
general are those which allow duty free importation of hardware for the production of cleaner energy. This means 
that machinery needed for the production of biodiesel from Jatropha can be imported at a cheaper cost. The Act also 
allows systems which produce electricity from renewable sources to operate without a license if they produce 3MW 
or less of electricity. The Energy Act creates the Energy Regulatory Commission (ERC) and the Rural Electrification 
Authority. The ERC was established in order to regulate the production, distribution, supply and use of energy, 
including biofuels. The price of biofuel is pegged to that of diesel (GTZ, 2009); hence the ERC determines the price 
Jatropha farmers would get for their product.  It is also mandated to protect the interest of actors in the energy sector. 
It also ensures that principles of fair competition are followed in the sector. Lastly it issues licenses and permits in 
the energy sector as well as formulating, enforcing and reviewing quality standards in the sector (Ibid.). The Energy 
Act was amended in 2011 but no changes in terms of biofuels are found in the Amendment Bill. 
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The main input in the production of biofuels is agricultural. Therefore the institutional context with regards to 
agriculture constitutes the institutional environment within which the Kenyan biofuel sector resides. As earlier 
shown, agriculture is the most important sector in Kenya's economy and it therefore has a number of policies and 
regulations. In March 2004, the Kenyan government launched the Strategy for Revitalizing Agriculture (SRA) 
(KARI, 2013). The SRA is to be implemented by a number of ministries working in tandem with the Ministry of 
Agriculture during the period 2004-2014.  It aims to provide a conducive policy and institutional framework for 
agriculture as well as promote investments in the sector.  In this vision, research and development into new crops is 
to be encouraged and executed by the government. Partnership with the private sector and other stakeholders with an 
aim of improving the value chain of agricultural products is also an aspect the government wants to improve (Ibid.). 
The SRA also seeks to find ways of enhancing diversification into non-traditional commodities. Given that the 
Jatropha is a relatively new crop in the region and that it requires an improved value chain management system, this 
strategy should be favourable to the beneficial production of biofuels from the Jatropha plant. The SRA does not 
however provide a clear point of departure with regards to value addition and how to achieve its objectives. The SRA 
is also not a participatory policy in the sense that it was not developed from a participatory process (Alila and 
Atieno, 2006). 
 
As it has been shown earlier in this thesis, a large number of small-holders in Kenya are classified as poor. For 
biofuel production to benefit the small rural farmers, there needs to be clear pro-poor policies (Clancy 2008). In this 
regard, the Kenyan government has a number of poverty related strategy papers and policies. These include the 
Poverty Eradication Commission (PEC), the Poverty Reduction Strategies Paper (PRSP) and the Economic 
Recovery Strategy (ERS). All these recognise and emphasise agriculture as a main player in poverty reduction and 
economic development (Alila and Atieno, 2006). 
 
There are a number of other pieces of legislation which may have influence on the production and distribution of 
biofuels in Kenya. These include: 

• The Environmental Management and Co-ordination Act of 1999. It is under this act that the National 
Environment Management Authority (NEMA) is established. Biofuel production has many implications 
directly or indirectly on the environment.  NEMA has stopped a number of large-scale Jatropha projects in 
the Kenyan coast as earlier discussed.  

• The Physical Planning Act, Chapter 286 of the Laws of Kenya. It provides legislation for zoning of different 
areas for different uses (GoK, 2012). This will determine where the biofuel production, as well as any other 
activity, can be undertaken and where it cannot. 

• The Land Act 2012. It creates legislation for land ownership and usage (GoK, 2012). Land being a thorny 
issue in Kenya, this Act describes the different land ownership methods in Kenya. It also offers significant 
changes in land laws in that a non-Kenyan citizen is no longer allowed to own freehold land or leasehold 
land of over 99 years (Ibid.). In the case of biofuels, this law can mainly affect large-scale land acquisitions 
by foreign investors.  

• The National Land Commission Act. It establishes the National Land Commission which is mandated to 
manage public land and, to recommend a national land policy, conduct research with regards to the usage of 
land and natural resources (Kenya Law, 2012). 

• The Consumer Protection Act establishes legislation for consumer protection and prevents unfair trade 
practices in consumer transactions (GoK, 2012). This law affects the biofuel VC in the marketing stage. The 
consumer in this case is given the right to seek legal redress in case the fuels being provided to him/her are 
sub-standard. 

• The Standards Act, Chapter 496 of the Laws of Kenya. It provides for the establishment of quality 
specifications with regards to goods sold or being imported into the country (GoK, 2012). This is another 
law which affects the VC at the marketing and end-user stage. The Kenya Bureau of Standards, established 
under this Act, has a standard for ethanol but for biodiesel. The standard for biodiesel has been drafted but 
not yet adopted (JSP, 2012). 

• The Seeds and Plants Varieties Act the Plant Protection Act regulate the purchase or importation of seeds. 
These Acts will affect the availability quality of seeds for Jatropha cultivation. 

• Tax laws on petroleum and diesel affecting pricing of these fossil fuels and subsequently the pricing of 
biofuels (Kenya Law, 2013). 

• Petroleum license is required in order to be able to blend biodiesel with fossil fuels (Kenya Law, 2013). 
 
 
In 2006, the Ministry of Energy (MoE) established the National Biofuels Committee (NBC) to coordinate the 
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activities of all stakeholders in the biofuel sector. The NBC comprises of government ministries, 11 research 
institutes, as well as NGOs and private companies involved in biofuels. It has the mandate of looking only into 
issues affecting biodiesel. It is mandated to formulate policies and strategies for the development of the same. In 
2008, the Kenya Biodiesel Development Association (KBDA) was established. It brings together important actors in 
the Biofuel Sector to increase awareness in the public on advantages of biodiesel (GoK, 2012).   
 
The Kenyan Ministry of Agriculture (MoA) in conjunction with the German Agency for Technical Corporation 
(GTZ) has also produced a book called Roadmap for Biofuels in Kenya. The book gives an overview of biofuel 
options in Kenya and points out the Jatropha plant as a big potential source of feedstock for biofuel production 
(GoK/GTZ, 2008). 
 
A five-year strategy for the development of biofuels was unveiled in Kenya in 2008. The strategy identifies Jatropha 
as the top priority in the government's renewable energy strategy. It aimed to reach a target of 5% blending of 
biodiesel with fossil diesel (B5) by 2012. This strategy identifies the need for replacement of kerosene with biodiesel 
to minimise pollutant effects (GoK, 2009). However, as of May 2011, there was no extraction of biodiesel for 
blending in the country, but facilities have for blending have been completed in Kisumu (GoK, 2011).  
 
Another draft of the National Energy Policy was published in May 2012. It contains an extensive section on biofuels 
and the governments short and medium term strategies for its development in the country. For example, in the short-
term (2012-2016), the government aims to provide farmers with cheap inputs, to conduct comprehensive studies, to 
enact the necessary regulatory framework, to grant a 3-year tax holiday for biofuel projects, to enact a duty waiver 
on importation of machinery for biofuel production, to set aside land for such activities, and to pilot an E10 (10% 
ethanol) blend on government vehicles and public transport vehicles. The biodiesel blend target, which was at 5% by 
2012 in the 2008 five year strategy, is reduced to 1% in this draft strategy. In the medium term (2012-2022), the 
strategy calls for the national and county governments to allocate land for production of biofuel feedstock and 
blending of B5 and E10 for government vehicles and for all vehicles respectively. In the long term (2012-2030), all 
vehicles are expected to use E30 or B5 blends (GoK, 2012). It is unclear by the time of writing this thesis whether 
this strategy paper has been adopted and operationalised or not. 
 
A draft National Biofuel Policy was also published in March 2011. It aimed to reduce dependency on imported fossil 
fuels by 25% by 2030. This was to be done through a number of measures such as improving the production value 
chain for small farmers and promoting research. The implementation plan was the launch of the National Research 
Commission, the formation of an inter-ministerial committee to speed up the adoption of the draft policy, and to 
publish blending mandates, among other measures (USDA, 2011).  
 
4.5.3. Research and Development 
The first part of the actual Value Chain is research and development. An overview of research and development 
activities related to Jatropha is hereby given. 
 
Around the world, research on Jatropha started more than 20 years ago. However this research was sporadic rather 
than continuous (Grass, 2009). In Kenya, research on biofuels is well ahead of other African countries, but it is still 
at its nascent stages. This research is funded by the Kenyan government as well as organisations such as the World 
Bank and WWF as of 2008 (Muok and Källbäck, 2008).  
 
Research in agriculture in Kenya primarily focused on cash crops and major food crops during the first decade of 
independence (Alila and Atieno, 2006). This lead to high output in these crops as earlier shown. However, the 
economic benefits of agriculture to  small-scale farmers were not appreciated (Ibid.). This meant that the farming 
methods and input levels being researched and improved were not economical to the small holders, hence reducing 
their productivity. The focus on large scale farming in research and development is part of a global lack of consensus 
as to whether agriculture can contribute to pro-poor growth and the role small farmers have to play in economic 
growth (Ashley and Maxwell, 2001).  Agricultural research was also not coordinated until a national scientific and 
research council was created. Agricultural research is now coordinated by the Kenya Agricultural Research Institute 
(KARI), but it is still hampered by a limited availability of funds. Research expenditure is less than 10% of the GDP, 
and most of it is financed by external donors (Alila and Atieno, 2006). 
 
The Kenya Industrial Research and Development Institute (KIRDI) is another national institute which is involved in 
research on biodiesel. It has as a mission to ”undertake industrial research and development and disseminate findings 
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that will have a positive impact on national development” (KIRDI, 2013). The institute says on its website that it is 
involved in among others the development of biodiesel processor development and biodisel production process 
optimisation (Ibid.).   
 
The Kenya Forestry Research Institute (KEFRI) is another government institute which plays a role in Jatropha 
research. It has a bioenergy division and has been conducting research on Jatropha in terms of provenance trials, 
yield determination, genetic improvement and fingerprinting, genetic diversity, integrated pest management, and 
silvicultural practices. KARI on its part has started research on spacing and other agronomic practices through 
funding provided by the government's Desert Margins Programme (KARI, 2012).  
 
Research activities on Jatropha have picked up in the recent past. KARI has collected seeds from various accessions 
and preserved them in the National Gene Bank of Kenya. As of March, 2012, the following research initiatives were 
ongoing or proposed (KARI, 2012): 

• Research on cultural practices when it comes to Jatropha cultivation and usage, conducted by KARI. 
• Research on species identification and oil yield, conducted by KEFRI. 
• A baseline study in the status of biofuel technology in Kenya, conducted by KARI. 
• A cost-benefit analysis of various biofuel production techniques, conducted by KARI. 
• Research on improvement seed production, conducted by KEFRI. 
• Trials on seed provenance, conducted by KEFRI, KARI and World Agroforestry Centre (ICRAF). 

 
Research on Jatropha in Kenya is also carried out through collaboration of different organisations. For example, 
Endelevu Energy, ICRAF and Better Globe Forestry have come together to do trials of Jatropha from different seed 
provenance (BGF, 2010). International actors and private companies have come together to conduct research on the 
Jatropha plant. One major research trial was carried out between from 2007 and run for three years on the in the 
whole of East Africa. It involved the Germen Ministry of Economic Co-operation and Development, the German 
private investment agency (DEG) and nine private companies in Kenya, Uganda, and Tanzania (JPS, 2012). The 
result was an extensive publication dubbed ”The economic Viability of Growing Jatropha Curcas as a Sustainable 
Biofuel Feedstock in East Africa”, which is cited in this thesis as ”JSP, 2012”.  In Kilifi and Malindi at the Coast, 
research projects involving local farmers, Endelevu Energy, KEFRI, KARI, ICRAF, and the Aga Khana Foundation 
were proposed as of March 2012 (KARI, 2012). Research is also on-going within Kenyan universities on Jatropha 
breeding with an aim of finding an improved feedstock for biofuel production (JSP, 2012). 
 
During the course of writing this paper, it has also been shown that a number of researchers from different parts of 
the world have conducted studies on different aspects of Jatropha in Kenya, ranging from the agronomy to the socio-
economic impacts. However, according to the GTZ (2009), there is a research gap on which variables affect the 
quality and quantity of yields. There is a lack of scientific research trials which can isolate the variables of a number 
of years and present each variable's relevant significance on yields (Ibid.). The Jatropha boom took place within a 
context of complete lack of knowledge on the factors which mostly influenced yields. Up to now, there is no 
significant accumulation of knowledge on how to isolate these factors over years (Liyama et al., 2012) 
 
4.6.4. Inputs in Jatropha cultivation 
While it has been claimed that Jatropha requires low maintenance, recent literature shows that this is not the case. 
Here an overview of the cultivation process is presented. 
 
Field preparation is first necessary before planting. This consists of ploughing, marking and digging holes. Direct 
sowing, planting seedlings, or vegetative propagation by plant cuttings can be used to plant. Spacing should be taken 
into account while bearing in mind the purpose of the plants. Weeding is required for the first four years. Pruning 
should also be carried out every year to induce branching. Fertilisation also helps in increasing yields and should be 
done regularly. Pest and disease control are also a must to protect the trees from pest and fungal attacks (van Eijck et 
al., 2012).  Inputs required at this stage are therefore tools for feed preparation, weed control and pruning inputs such 
as hoes and machetes, fertilisers, pesticides, possibly irrigation inputs, possibly land rent, and initial seeds or 
seedlings for planting (van Eijck et al., 2012). Therefore the process is demanding and close management is required, 
contrary to claims that have been made. Sun Biofuels ran a Jatropha plantation in Mozambique and it highlighted 
that even in optimal agro-climatic conditions, extremely tight and responsive management is crucial to sustainable 
success (JSP, 2012). In Mozambique, the lack of knowledge on appropriate management of the plant has been cited 
as the major reason for failure of Jatropha production (Bos et al., 2010, cited in Liyama et al., 2012). 
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The process of sowing to (full) harvest for Jatropha takes a minimum of 2 years, this compared to soybean which 
takes 80-120 days and rapeseed which takes 74-140 days (D'Mello, 2000). This puts the smallholders in immediate 
disadvantage since they cannot reap the potential benefits of their labour early enough. Moreso since most small-
holders have small economic means and can therefore not afford to wait. 
 
Researchers have also not been able to agree on many other points regarding the cultivation of Jatropha. One such 
point which shows inconsistencies in the literature is labour requirements for establishment and maintenance of 
Jatropha plantations (Table 1). The available germplasm in Sub-Saharan Africa by 2009 had a long fruiting season 
and the fruits do not ripen at the same time. This makes mechanical harvesting difficult hence the crop’s harvesting 
is labour intensive (WWF and SADC, 2009).  
 
 1st Year 2nd Year 3rd Year onwards 

Francis et al. (2005) 200 50 50 

Becker (2008, cited in 
Grass, 2009) 

91 46 40 

Kashyap (2007, cited in 
Grass, 2009) 

75-80 - - 

Wani (2008, cited in Grass, 
2009) 

165 115 110 

Table 1: Assumed labour requirements for establishing and maintaining 1 ha of Jatropha in man days. 
 
Another point of contention is the efficiency of manual harvesting, which is used in Kenya. The estimates in the 
literature range from one person being able to harvest 2kg of Jatropha seeds per hour (van Eijck, 2006, cited in 
Grass, 2009) to 18 kg per hour (Heller, 1992, cited in Grass, 2009). 
 
Jatropha seeds and seedlings in Kenya have no clearly defined provenances as of 2009. The germlasm has different 
sources ranging from nurseries in the capital Nairobi to a private Tanzanian company to India (GTZ, 2009). This is 
detrimental since Jatropha types perform best in the environment in which they are native. They do adjust to new 
environments, but this adaptation lowers their efficiency and consequently their seed production capacity (Kant and 
Wu, 2012). There are some local official sources of germplasm such as the NGO Community Oriented Project 
Support Organisation (COPSO) which also plants seeds in a nursery and supplies them to farmers (KARI, 2012). 
However, the extent of their reach to farmers and the provenance of their seeds are unclear. 
 
Farmers in Kenya plant Jatropha in monoculture, intercrop it with other crops, or plant it as live hedges (Liyama et 
al., 2012). A majority of farmers (83%) surveyed by GEXSI (2008) in Kenya used no irrigation on their Jatropha 
plants as of 2008, while 17% used manual irrigation methods.  
 
There has been little extension service to small-scale farmers due to lack of basic agronomic knowledge on the plant 
(Liyama et al., 2012). 
 
4.6.5. Yields in Kenya 
The yields of crops depend on the genetic material, climatic and soil conditions, age, management and competition 
for resources (Liyama et al., 2012). The considerable lack of knowledge on genetics, input responsiveness and 
agronomy of Jatropha makes yields rather unpredictable (Achten et al., 2008).  Yields reported in the literature vary 
widely. Francis et al. (2005) report yields of  0.5 to 12 t ha−1 a−1,  depending on soil nutrient and rainfall. Joonschaap 
et al. (2007) puts the expected yields at 1.5 to 7.8 t ha−1 a−1. Per plant, Tomamotsu and Swallow (2007) estimate that 
the yields could be anything between 200g and 2kg, again depending on the conditions under which it is grown. In 
India, yields under rainfed conditions are estimated to be limited to 1.5 t  ha−1 a−1 (Kashyap, 2007, cited in Grass, 
2009). Yields are often published without information which affects these yields such as spacing, rainfall data, the 
soils, management practices etc. This means that it becomes hard to optimise cultivation management techniques 
(van Eijck et al., 2012). 
 
In Kenya, the GTZ (2009) did a survey of 289 farmers in 6 regions. Most of these were smallholders. The results on 
yields were that yields reported in the literature are significantly higher than those reported in Kenya. Their survey 
found that the average global yield for over 8 years was 1.214 kg of seeds per tree, while those in Kenya were 0.386 
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and 0.153 kg per tree for high and low case scenarios of monoculture Jatropha plantation respectively (Ibid.). 
Another study of yields in Kenya was done by Moraa et al. (2009). Instead of yields per tree, they used yields per 
acre to study the produce from smallholders at Shimba Hills in South Eastern Kenya. The results were that farmers 
got 100kg per acre per year (around 250kg ha−1 a−1). This brought them considerably less returns than oranges and 
maize which are the principle crops in the area. 
 
Very little data has been collected from semi-arid regions in sub-Saharan Africa. However, data from regions which 
are similar to Kenya such as Tanzania seem to corroborate the reports on Kenyan low yields. A large-scale 
monoculture plantation in Tanzania reported about 0.5 kg per tree even though fertilizers, irrigation and pesticides 
were applied. The same was results were shown even in India where a model farm in Gujarat produced a mere 0.2 kg 
of seed per tree (GTZ, 2009). 
 
All of the above lead to the conclusion that Jatropha is not a wasteland crop. It needs fertilizers, water and good 
management, and even then the results are not predictable (GTZ, 2009). Growing the crop on marginal lands will 
prove more costly in the longer term since the oil content also reduces significantly. Estimates show that the produce 
from wasteland cultivation of Jatropha will cost twice as much as fossil diesel (Muok and Källbäck, 2008). 
 
4.6.6 The Market for Jatropha Products in Kenya 
GTZ (2009) has found that the market has not been as expected for farmers cultivating Jatropha in Kenya. It 
identified two problems when it comes to markets; the quantities and geographical distribution of seed production 
are small and scattered, and the prices being offered are much less than what the farmers had expected. The price for 
biodiesel in Kenya is pegged to that of diesel, but the GTZ found that many farmers are not aware of this fact. They 
had higher expectations encouraged by the promoters who sold them the seeds or one-time only foreign buyers. The 
farmers expected to sell their cultivated seeds at the same price they had bought them for, which was 775 Kenyan 
Shillings (Ksh) at the time. Given that 4 kgs of seed are required to produce 1 litre of diesel, the seeds had a market 
value of Ksh 10 – 15 per kilogram (Ibid.). This would be Ksh 25 today as the price of diesel in Kenya as of the 14th 
of May 2013 was Ksh 101 per litre (Daily Nation, 2013b). 
  
Miyuki Liyama of ICRAF said in 2008 that there is no ready market for Jatropha oil in Kenya. However, some 
produce from the project in Mpeketoni was being used to light up lanterns (IRIN, 2008). Tomomatsu and Swallow 
(2007) also found that there were no actual sales of Jatropha oil by the time of their study. The activities observed 
were those of a cycle where seeds were being produced and bought and sold to propagate only to propagate the 
plant. The propagation of Jatropha is therefore the aim of these activities and not the production of biofuels 
(Hunsberger, 2012). The NGO COPSO is now planning to install a processing plant in Nairobi KEFRI is one 
government institute which buys the Jatropha seeds (KARI, 2012). 
 
Jatropha is not only used for the production of SVO but it also has a number of other uses. In Tanzania, Jatropha 
soap is already in the market (Grass, 2009). This is not the case in Kenya where it is used only for the production of 
SVO (Hunseberger, 2012). A generally poor road network (Alila and Atieno, 2006) also makes it hard for farmers to 
access markets and seeds. 
 
The consumer price of Jatropha oil is determined by the costs of feedstock, transport, processing and potential taxes 
(van Eijck et al., 2012). It was estimated in 2007 that the expected revenue from Jatropha would be in the range of 
150-180 US$ per acre. Assuming similar production costs, crops like pigeon pea, millet and sorghum are more 
profitable with per acre revenues of US $ 267, 335, and 297, respectively. Even if sales were increased, Jatropha 
diesel would still not be viable since it costs more to produce than fossil diesel.  (Tomomatsu and Swallow, 2007).  
 
4.6.7. Case: Majiwa in Nyanza Province 
 

“If a proper market is found for the oil plants (Jatropha) then our farmers who have invested in it will 
be able to benefit from the farming,” - Dr Manase Wasuna the Manager of ARC Kenya, direct 
communication to Hunsberger (2012). 

 
Majiwa is a remote village in the outskirts of Bondo town in Nyanza Province. In 2006, an international biodiesel 
agent by the name Tor Steiner Rafoss came and encouraged local farmers to plant Jatropha. The villagers formed the 
Nam Lolwe Jatropha Caucus which was aimed at pooling resources to promote the cultivation of the plant. Some 
farmers had abandoned cotton cultivation in the 80s due to poor returns and this new crop presented a bane which 
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could change their fortunes. However, they were unable to find a ready market for their product after harvesting. 
Joseph Odembo of the Nam Lolwe Jatropha Caucus says ”We have not been able to find a market for the trees which 
have been ready for the last two years but farmers are still optimistic that one day a good deal will come and they 
will be able to see the fruits of their labour”. Rafoss came once and bought the seeds at Ksh2 000 per kg, but after 
that not much has been sold. (Africa Agriculture, 2010) 
 
In a cost-benefit analysis of a model 1 acre farm in Kenya, the GTZ (2009) found that Jatropha is not profitable for 
smallscale farmers in Kenya both in monoculture and intercropping models even after 9 years. However, it is 
profitable (not cumulatively) from the fifth year when used as a fence. The cumulative profitability starts from the 
seventh year for low fences and from the eighth year for high fences.  This is because the fence has less investment 
requirements. 
 
 
5. Analysis 
In this section, the Jatropha hype in Kenya will be analysed using the theoretical framework that has been presented 
in Chapter Theory on sustainable technology development provides the factors to have in mind while assessing the 
development of such technology. The Value Chain concept then helps us in relating the analysed parts of the chain to 
each other. Lastly, the Strategic Niche Management Approach is used to look at the spread of Jatropha in Kenya. 
 
The objectives of this study were to look at how the Jatropha spread in Kenya and why it did not bring forth the 
expected results for small-scale farmers. It has been established development of renewable and clean energy 
technology needs to be analysed as complex systems. Such technologies have a complex relationship with all the 
sub-systems of sustainable development. They do have the potential of bringing economic, social and ecological 
benefits, but they require long planning. 
 
There has been a global drive to produce more biofuels and move away from fossil fuels in the recent years. The 
main drivers for the development of biofuels have been cited as:  

 
1. The potential of reducing greenhouse gases and climate change mitigation. 
2. The potential for development of rural communities through job creation and agricultural diversification. 
3. The potential to produce local energy and therefore save on foreign exchange loss. 

 
However, the introduction of such relatively new renewable energy technologies is not easy. In assessing how 
sustainable these technologies are, it should be taken into account that the development of technology is uncertain. In 
the Jatropha case, a number of other solutions could perform the functions of the plant. Sustainability assessment 
should therefore look into which of these solutions would be best given all the social, economic, technical and 
environmental factors that come into play. In this regard, for example, the GTZ (2009) found that other feedstock 
such as Croton and Castor seeds have more potential for biofuel production in Kenya than Jatropha.  Another factor 
to consider is that technology is dynamic. The fact that it changes over time as a result means that new information is 
being gathered all the time. The concept of sustainable development is itself dynamic and the requirements and 
characteristics change over time. Thirdly, the fact that technology develops in a systemic way means that it should be 
looked at as part of a system and not in isolation.  Lastly, technology development is cumulative and therefore builds 
upon previous knowledge and experience. Therefore, the methodology of choice for the analysis of Jatropha 
activities in Kenya should be able to take into account these characteristics. 
 
Knowledge gaps and misunderstandings and misinformation help to build expectations which will probably not be 
met. It has been shown that there were a number of wrong claims made by the media, NGOs and the Kenyan 
government which made farmers believe that the crop was a bane and a wonder crop which would elevate them out 
of poverty. This will be analysed in detail later in this section. 
 
The Value Chain concept was used to identify the actors and their roles in the Jatropha value addition process in 
Kenya. It was also used to show some of the processes involved and their potential inadequacies in Kenya.  The 
actors identified while looking at some parts of the VC are NGOs, smallholders, large-scale investors, the Kenyan 
government, international donors, and end users. The concept shows that the value chain is situated within a wider 
context of the Kenyan physical environment and the Kenyan policy environment. This environment is itself situated 
in the global biofuel discourse and its enabling factors. This shall be discussed further in the SNM analysis. What 
was remarkable in the VC was that the market for Jatropha products was more or less lacking according to the 
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literature. While the yields were low, they lacked a proper market structure to allow them to benefit farmers. There 
were also no efforts to produce other products from Jatropha. The agronomy of the plant does not allow its seedcake 
to be used as animal feed, but it is still a highly nutritious fertilizer. It could also be used for making soap and other 
products. This is not exploited in the Kenyan context. 
 
5.1 SNM Analysis 
The concept of SNM defines the socio-technical regime as the dominant social and economic forces. The new 
technology, in this case Jatropha, has to compete with this dominant regime. Firstly, the landscape, both international 
and Kenya-specific will be analysed, as well as some dominant regimes. This will be followed by an analysis of the 
spread of Jatropha using the three internal niche processes described in part 3.3. of this thesis. These are described as 
they were presumed to be before and during the Jatropha boom in Kenya (2005-2009, depending on different pieces 
of literature) 
 
The landscape 
As earlier presented, the developments at the landscape level are external to the regime, but they influence it. 
Changes in the landscape affect the stability of the regime. 
The global landscape during the beginning of the Jatropha boom in Kenya was marked by increased fossil oil prices. 
There was also an increase in environmental awareness and efforts were being made on many fronts to mitigate the 
effects of climate change through biofuel use, among others. Governments adopted directives calling for blending of 
biofuels in fuels for transportation. All these are uncertainties which could provoke the change in regime. 
 
In Kenya, the landscape is such that agricultural activities are the main source of income for many of the country's 
poor. Poverty levels and unemployment are also high. This means that the dominant regime was not working 
satisfactorily. It also means that there are certain agricultural skills among the population and a labour pool for the 
production of Jatropha. The country spends a substantial amount of its GDP to import fossil fuels. A biofuel plant 
such as Jatropha would therefore have an opportunity for success in this regard. 
 
Between 2007 and 2013, Kenya was governed by a shaky coalition government formed after post-election violence 
which brought the country to its knees. This period was characterised by endless politicking and a slow pace of 
conducting government business (Alila and Atieno, 2006). This was also the period during which the Jatropha boom 
was at its peak. There was a lack of policy and institutional frameworks at the time. As it has been shown in part 
4.5.2 of this thesis, earlier policies made no mention of biofuels. For example the Energy Act of 2006 which governs 
all activities related to energy in the country is lacking in this regard. Strategies and policies on biofuels started being 
discussed around the year 2007, but they take a long time to be operationalised. There is a general lack of 
coordination among different government agencies. A strategy for blending of biodiesel at 5% by 2012 was adopted 
in 2008 but it was never implemented. Another draft strategy was written in 2010 which reduced this target. 
 
The Kenyan policy framework has stressed the need for opening up the ASALs for formal economic 
participation.79% of the country is classified as ASALs. Given the touted characteristics of Jatropha as being 
drought-resistant and being able to grow on marginal lands, this seemed like an opportunity to open up these areas 
for development.  However, as Hunsberger (2010) puts it, ”weak or absent biofuel regulations in Kenya add to a 
free-for-all atmosphere where seemingly contradictory activities continue to operate”. Jatropha was hailed as a plant 
for ASALs. However, most of the Jatropha activity in the country was taking place in fertile lands. This is consistent 
with the literature that biofuel production has a risk of displacing food and other crops if the expectations for higher 
returns exist. An example is in Mpeketoni at the Kenyan Coast where farmers uprooted their cotton trees to adopt 
Jatropha (Hunsberger, 2012) 
 
The cases of proposed large-scale plantations, presented in part 4.5.1 of this paper, show the extent at which 
regulations and rulings are slow or disregarded in the country. At one point, the Kenyan minister for Agriculture gave 
the directive that all biofuel production should be done on the ASALs (African Agriculture, 2010). However 
misguided the directive was, it is important to note that it was not followed. Jatropha planting activity continued in 
areas which are not classified as ASALs. The Kenyan policy on biofuel presented did not present proper guidance 
during the Jatropha boom. At the time when farmers were being encouraged to grow Jatropha, there was no national 
biofuel policy in the country. A draft policy was first presented in 2008, but it was not clear at the time of writing this 
paper whether it has been adopted or not. Government officials and strategies have recognised Jatropha as a prime 
source for biofuels in Kenya. Some legislation which help the Jatropha sector include the duty-free importation of 
small machinery meant for the production of renewable energy. However, there were no policies to protect this 
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nascent sector and give its produce competitive advantage in the market. The price of all energy in Kenya is 
regulated by the ERC, and the price of biodiesel is pegged to that of fossil diesel. There are also no standards by the 
Kenya Bureau of Standards set with regards to biodiesel. Therefore, this part of the landscape was not enough to 
affect changes in the dominant regime.  
However, the country is moving in the right direction in this regard, albeit slowly. Laws and regulations are being 
formed. Furthermore, a trend towards inclusion of all actors in policy-making is seen through such steps as the 
formation of Kenya Biodiesel Development Association (KBDA) and the National Biofuels Committee (NBC). 
These organisations draw members from the private sector, NGOs, research institutions etc. 
 
The regimes 
Two regimes considered highly influential in the Jatropha technological niche development process are the energy 
regime and the agricultural regime. They are interlinked in that Jatropha is produced in the agricultural regime but it 
is used in the energy regime.  
 
The energy regime in Kenya is based on biomass. Most of this is charcoal and firewood. These pose significant 
problems such as deforestation and respiratory issues due to inhalation of smoke. The supply is limited, as can be 
seen by Kenya's diminishing forest cover. Households also use kerosene for lighting and cooking. This is not always 
affordable or available.  Kerosene is also imported, which strains Kenya's economy. Therefore, this regime is not 
working satisfactorily and provides potential for Jatropha to develop and solve these problems. A major part of the 
electricity supply in Kenya comes from a renewable energy source, hydro-power. Kenya has also discovered 
substantial oil reserves and will start exploiting them soon. While this was not the case when Jatropha was spreading, 
the recent discovery of oil will provide resistance to Jatropha activities in the future. 
 
The agricultural regime is another regime which influenced the creation or lack thereof of the Jatropha technological 
niche. Part 4.1.5 has shown that a majority of Kenyans already earn their livelihoods from agriculture. Adopting 
Jatropha would not affect their livelihoods in a significant way in this regard. However, yields and market prices of 
the dominant crops being cultivated need to be lower than those of Jatropha for them to adopt the plant. There also 
needs to be a reliable market, which was shown to be nonexistent. Therefore, while the basic conditions were present 
(agricultural know-how and lifestyle), the lack of a market and uncertainties related to economic benefits could have 
had negative effects on the adoption of Jatropha by farmers. These financial barriers would mean that farmers would 
be less willing to invest their time and resources into Jatropha. This in turn would impede knowledge and experience 
gaining, as well as the creation of a market. Consequently, the creation of the Jatropha niche becomes more difficult. 
 
The interaction of the three internal niche processes is now analysed. 
 
1. Voicing and shaping of expectations 
This process is considered good if expectations are converging and if they are based on tangible results from 
experiments. 
 
a) Were the expectations converging? 
When the Jatropha was being promoted to local farmers, the expectations were that it would provide economic 
benefit to farmers while mitigating the effects of climate change. These expectations were voiced by actors such as 
the Kenyan government (policy makers and researchers), NGOs, international donors, international researchers and 
the media. Smallholders were recruited to Jatropha farming through the voicing and shaping of these expectations. 
There were some dissenting voices, mostly from some international researchers on the expected yields, and NGOs 
opposed to large-scale land acquisitions. However, it can be said that expectations were more or less converging in 
the beginning of the hype. 
 
b) Were the expectations based on tangible scientific results? 
This has not been the case. Research activities on Jatropha in Kenya had not been conducted. Farmers were recruited 
based on information obtained from the internet and success reported from elsewhere. Specific results on Kenyan 
agro-climatic conditions and which varieties of Jatropha would thrive in them had not been done. Furthermore, there 
was a clear lack of understanding on the basic agronomy of the plant, hence leading farmers to adopt agricultural 
processes which would guarantee them low yields. Research activities in Kenya started well after farmers had been 
encouraged to adopt the plant. The agronomy, socio-economic and technical aspects of the Jatropha value chain and 
its implications on the sustainable livelihoods of people were largely unknown and still are as of 2012 (van Eijck et 
al., 2012). There was no adequate research and field trials before introducing the plant to farmers.  
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It can therefore be concluded that the voicing and shaping of expectations process was not good. While the 
expectations were converging in the beginning, they were not based on tangible scientific results. This caused 
divergence of expectations as time went by and the results were not forthcoming. The divergence of expectations 
means that it becomes more difficult for the Jatropha technological niche to establish itself. 
 
2. Building of social networks. 
This internal niche process is considered good when the network is broad and there are regular interactions between 
the actors.  
 
a) Was the network broad? 
The Jatropha social network in Kenya was initially rather broad. It started with a handful of NGOs and some farmers 
but expanded rather quickly. Different actors played there part in this complex network, and more actors joined in as 
they saw the plant to be a solution to many problems. Actors interacted and influenced each other. For example, 
researchers wrote that the plant would put Kenya's ASALs into use (see Muok and Källbäck, 2008), and a World 
Bank report encouraged the Kenyan government to promote Jatropha production to smallholders (World Bank, 
2008). The media painted a picture of a wonder plant, and international donors and NGOs rushed in. The network 
was therefore broad and far-reaching in the initial stages of the Jatropha spread. However, the network became 
precarious as mixed results started being reported. Research papers, farmers and some parts of the government 
started losing trust in the expectations. But there was a weak state of information between the actors; hence some 
smaller social networks developed which stuck to the initial goal expectations. This can be seen by continued 
Jatropha activities even after field observations concluded that caution needs to be exercised at this moment until 
more is known on the plant.  
 
b) Was there interaction between the actors to facilitate alignment? 
There was an extent of interaction between different actors. NGOs mostly interacted with donors and farmers in the 
initial stages of the propagation. They also held regular forums where government officials were present. Different 
researchers interacted with all these actors. When some dissenting voices were beginning to be heard, interactions 
became less or did not facilitate alignments. Lessons were not being shared or were being ignored by some actors. 
This conclusion is drawn from the fact that some NGOs and researchers voiced their doubts on the way Jatropha 
activities were being conducted but other actors were still promoting the plant using the same claims which were 
being discredited. The formation of such groups as the NBC and KBDA brought together many actors, who helped 
in the subsequent writing of biodiesel draft strategies in Kenya.  
 
It can therefore be concluded that this internal niche process was not good. In part 4.1.5 of this thesis, the deliberate 
hiding of information is illustrated. One of the participants at a meeting on biofuels urged the others not to share 
information on Jatropha's dismal performance with farmers as doing so would crush their hopes. 
 
3. Learning process. 
This process is considered good when it is broad and when it is reflexive. 
 
a) Was the learning process broad? 
A lot has been learnt on the Jatropha plant since its introduction to Kenya.  Initially, this was not the case. There was 
a lack of agronomic knowledge on Jatropha by all the actors. This however was not prioritised but instead farmers 
were encouraged to adopt the crop on the basis of non-facts. Lack of technical and practical knowledge on the part of 
the farmers and the actors encouraging them to plant the crop meant that no learning took place. The knowledge (or 
lack thereof) in this social network was shared among all the actors. Technology assessment, which should have 
taken place in the initial life-cycle phases of the introduction was found to be lacking. In the later stages as 
knowledge and experience was gained, the learning process developed. For example, a few of the actors involved, 
such as the Kenyan government, some donors and international organisations, have learnt that some of the claims 
have been 'exaggerated' (GoK/GTZ, 2008). The need for further research and policy guidelines has also been learnt 
by donors, the government, some NGOs and researchers. However, this knowledge was not sufficiently 
disseminated. By 2007, extensive research papers had been written about the agronomy of Jatropha, such as 
Jongschaap et al. (2007). These refuted the claims that had been made about Jatropha. However, in Kenya, Jatropha 
was still being promoted on the basis of these claims. Published papers on Jatropha in Kenya also exist from 2008 by 
for example the GTZ and later by ICRAF. Even after these, the plant was still promoted by the government, some 
NGOs, and some sections of the media. The quote by the CEO of the NGO Green Africa Foundation in Section 4.5.1 
shows that up to the year 2010 his NGO was still saying that Jatropha would bring more benefit to farmers than 
traditional crops such as maize. This despite a number of publications negating this statement as not true under 
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current conditions. Alignment of the social with the technical has also been learnt to a certain level, as seen by recent 
research articles and newspaper reports looking at the social impacts of Jatropha plantation (see van Eijck et al, 
2012; Schut et al., 2009; FAO 2010). But there is still a lack of understanding on the socio-economic impacts the 
cultivation of the plant has on farmers in Kenya. Recent pilot projects and long-term studies such as the one by JSP 
(2012) add to the knowledge capital, but they were lacking at the beginning of the propagation process. 
 
b) Was the learning process reflexive? 
Underlying assumptions are not questioned by some actors. It was believed in the beginning that all the claims 
discussed in this part 4.3.1 of this paper were true. For example, the sustainability of Jatropha production was taken 
as a given fact by the government, some NGOs and some donor organisations. This knowledge was disseminated to 
farmers who joined the network. However, as time went by, some actors have questioned this assumption. These 
include some international partners (such as the GTZ) and NGOs. Motives for the promotion of Jatropha have also 
been questioned. For example, some farmers and researchers have said that the NGOs promoting the plant only 
wanted to make money donors and from seed sales (Hunsberger, 2012). Therefore the process is to an extent 
reflexive. 
 
The learning process can be considered generally bad at the initial stages of the propagation of Jatropha in Kenya. 
There were knowledge gaps and knowledge was not disseminated among the actors.  
 
After the SNM analysis, it becomes clear that Jatropha in Kenya was bound to face difficulties in establishing a 
technological niche and to bring economic benefits to small farmers. The internal niche creation processes were not 
good enough for a Jatropha technological niche. The global landscape was conducive for the development of this 
technological niche. But the Kenya-specific landscape, specifically the legal and institutional framework, was 
lacking and incoherent. Nascent technologies need protection and guidance from being pushed out of the market. 
Because they lack a competitive advantage, they need nurturing while undergoing further improvement (van der 
Laak et al., 2007).  They need to be protected from the market's selection pressure through such things as incentives. 
In Kenya, there was no government intervention for the protection of this technological niche. Biofuels around the 
world have been shown to develop as a result of government interventions such as subsidies, tax waivers etc. This 
did not happen in Kenya. The policy framework-building activities came too late in the life-cycle of the technology. 
The failure of the government to enact policies to support this nascent industry could be attributed to the lack of 
tangible results from initial experiments. It is probable that the government did not share the expectations even 
though it presented itself as doing so. Another probable cause is the incoherence and lack of coordination within 
government at the time. Lack of political goodwill as describe in Alila and Atieno (2006) could also be the cause.  
 
Furthermore, Jatropha was introduced without proper research and development. The agronomy of the plant was not 
understood and farmers were encouraged to grow seeds of unclear provenance haphazardly. The inputs part of the 
VC showed that Jatropha needs management and a number of tools and equipments. For example, the majority of 
farmers in Kenya did not irrigate their plants. This reduces their yields as while Jatropha can survive in dry 
conditions, the yields reduce considerably in such conditions. Labour is required throughout the cultivation phase. 
This was something which was not understood by many at the initial stages of introduction of Jatropha. 
 
The VC framework has shown that there are no markets for the produce of the Jatropha smallholders, even if they 
were to have sufficient yields. The policies in Kenya are not conducive for the development of a biodiesel market. 
For example, the biodiesel price is pegged to that of diesel. This puts biodiesel at a disadvantage since it is in direct 
competitions with fossil diesel.  
 
The discovery of oil and its eventual exploitation might have a negative impact on the governments support for 
biofuels. Policy making in this regard might be hampered. Research and development activities might also face 
reduced funding and support. This is because fossil fuel will represent an immediate and achievable solution to 
Kenya's energy problems. 
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6. Conclusion 
The objectives of this thesis were to find out how the Jatropha plant was introduced and spread in Kenya, as well as 
to find out why it did not bring farmers the projected results to small farmers.  
 
On the first objective, it has been established that Jatropha was carried by a global hype to Kenya. It appeared to be a 
perfect crop for the development of Kenya's ASALs while providing alternative and clean fuel. Buoyed by the 
considerable international interest, Kenyan smallholders were encouraged to adopt it by NGOs, international donors, 
investors, the media, and the Kenyan governments. However, the results were below expectations. 
 
On the second question, parts of the value chain were analysed. Three main conclusions are drawn. Firstly the legal 
and institutional framework in Kenya did not provide a conducive climate for the development of Jatropha. 
Secondly, there were no research activities on Jatropha in Kenya and many uncertainties were not cleared before its 
spreading to farmers. Lastly, even for the farmers who got yields, the market in Kenya for their produce is virtually 
nonexistent. 
 
Jatropha production has a high potential for benefitting small-holders in Kenya and reducing poverty. As it has been 
shown, the country has a high dependence on agriculture and agricultural commodities. If developed in the right 
way, Jatropha cultivation can help in creating employment, creating of secondary industries, and development of 
skills and manpower which could lead to further invention and innovation. There needs to be a legal framework 
which will protect this sub-sector and offer guidelines and standards. These should strive to ensure that there is a 
market for Jatropha products, that the food vs. fuel conundrum is avoided, and that smallholders are given training 
and incentives. There also needs to be more research on the variety of seeds which could produce higher yields given 
the agro-climatic conditions in Kenyans. The results of this research need to be disseminated to farmers, together 
with training on how best to get significant yields. A market also needs to be developed for Jatropha oil as well as 
other products from the plant. NGOs, the Kenyan government, investors, farmers, and the media should all work 
together towards achieving these goals. Care should also be taken in the future to protect farmers from such new 
technologies which have not been tested on the ground. Introduction of such technologies need careful planning and 
an environment which will allow them to flourish. Care should be taken that the criteria for sustainable technology 
development are met within all the three sub-systems of sustainable development. 
 
Due to the complex nature of renewable energy systems, analysing them exhaustively becomes a difficult task. 
Further and more in-depth studies need to be done on the VC of Jatropha in Kenya. Studies from a holistic 
perspective as well as on individual parts and actors of the Jatropha developments need to be conducted in detail so 
as to avoid this scenario from repeating itself. 
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