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1 Introduction 

1.1 Aim of this report 

 
This report is written as part of the feasibility study on Fair Trade Certification 
for Jatropha, carried out by Max Havelaar, Eneco and ICCO, in close collaboration 
with three farmer unions in Tanzania. The report deals specifically with the local 
energy use aspects of Jatropha. The report is providing a concise and systematic 
overview of the state of the art and practical applications of local energy use of 
Jatropha. 
 
The aspiration in the feasibility study on Fairtrade certification of Jatropha is to 
achieve a win-win situation. Apart from additional income and employment, 
investment in the production of Jatropha can potentially also bring new impulses 
for the development of local, accessible energy systems. And although a Fair 
Trade standard for the export of Jatropha oil is not recommended in our study, it 
is still of paramount importance to ensure that Jatropha production will improve 
the access to local energy. Indeed, this is one of the major advantages, both in 
monetary terms as in terms of increased independence of imported fuel sources. 
By producing Jatropha oil and other by-products, small producer organisations 
can save money that was otherwise needed to buy expensive imported fuel. To 
help SPOs make the best use of Jatropha’s many utilizations, this report provides 
the latest insights from both academics and practitioners in the field of Jatropha.  
 
The report is specifically geared towards the situation of our pilot partners in 
Tanzania, but the information can also be used in a generic way. The report is 
structured as follows: this introductory chapter, which briefly explains the 
different utilizations of Jatropha products, is followed in Chapter 2 by an 
inventory of best practice worldwide of the use of Jatropha for local energy use. 
This is followed in Chapter 3 by a multi-criteria analysis of relevant options for 
local energy use – describing the different applications of Jatropha and its 
applicability in technical, socio-economic, and environmental terms. Finally, 
Chapter 4 concludes with the preferred options for local energy utilization of 
Jatropha as a set of recommendations to farmers considering the adoption of 
Jatropha in their farming system. 
 

1.2 The Jatropha value chain: products and applications 
 
The value chain of Jatropha curcas is illustrated in Figure 1 below. Many useful 
products can be derived from the seeds of the Jatropha. The value chain can be 
briefly summarized as follows: 

 Production of Jatropha fruits: planting seedlings, fertilizing/watering, 
pruning, harvesting the fruits 

 Processing of Jatropha fruits into oil and seedcake: dehulling the fruits, 
cleaning, removing shells, pressing seeds into oil (with seedcake as a 
byproduct), filtering oil, removing sediments, transporting oil to final 
destination 
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 Use of oil for local energy purposes by directly using the oil of after 
processing into biodiesel, or for soap making 

 Use of seedcake for local energy purposes or as fertilizer 
 

 
Figure 1: Overview of Jatropha value chain 
Source: Muys et al (2009), Life cycle inventory of biodiesel production from Jatropha 

 
This report centres on the local energy use of Jatropha. One of the most common 
energy-based applications is the replacement by Jatropha oil as fuel in diesel 
engines, but the oil can also be chemically treated to produce biodiesel. Pure 
Jatropha oil can be used for the production of electricity, often by using so-called 
Multi-Functional Platforms (MFPs). MFPs usually consist of a seed expeller, a 
grinding mill, a diesel engine, and a generator (for welding or workshop tools, 
water pumping, or rural electrification). Jatropha oil can also be used for lighting 
or cooking purposes. It is also possible to use the seedcake and fruit husks for 
biogas production by anaerobic fermentation. This biogas can be used for 
cooking or for electricity generation, e.g. to power a small engine. The seedcake 
can also be pressed into briquettes to replace charcoal in cooking stoves. 
Alternatively, the seedcake can be used as fertilizer, while the oil can be used for 
soap making. These different local energy and non-energy uses are described in 
detail in Chapter 2. 
 

1.3 Context of the pilot locations in Tanzania 

 
In Tanzania, smallholder farmers are producing subsistence crops in small plots 
of 1-1.5 ha on average. This usually consists of a mixture of maize, beans, pigeon 
peas, and cassava. In our pilot regions, farmers also cultivate coffee and other 
cash crops, e.g. vanilla or sunflower. The Jatropha pilot is based on a model of 
intercropping jatropha with subsistence crops, combined with hedges of 
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jatropha around the plots. There is large potential in combining different flows of 
agro-residues as inputs for local energy use. For instance, the coffee husks could 
be used in combination with Jatropha shells and husks for the production of 
biogas or as fuel for an improved cookstove.  
 
In the pilot setting there are three potential destinations for the local energy 
provided by Jatropha production (see figure 2 below): (1) local production, (2) 
local markets and (3) export markets. 
 

 
 
Figure 2: Levels of energy demand in feasibility study 
 
The first destination is the household or community level where Jatropha is 
being produced. Energy demand exists at the household level (lighting, cooking, 
electricity, fuel for transport), at the level of organized farmers (dehusking, 
drying, transport to central storage facility). This extends up to the level of 
farmer organisations in a more central location, e.g. Bukoba, Moshi or Mbinga in 
our pilot situation. 
 
The second destination is the local market around the Jatropha production sites. 
Energy demand exists again at the household level and for small businesses 
(electricity, gas and fuel for transport). Potentially, electricity from Jatropha can 
be sold to Tanesco, the national electricity company in Tanzania, to supply the 
national grid. 
 
The third destination is the export market: Jatropha oil can be shipped to 
overseas destinations for use as fuel for transport or to power electricity plants. 
In our pilot study a Fair Trade standard for the export of Jatropha oil is not 
recommended.  
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2 Inventory of Jatropha applications and best practises 
worldwide 

2.1 A short history of Jatropha utilization 
 

Some history sheds interesting light on its economic importance1. The tree is 
believed to have been spread by Portuguese seafarers from its centre of origin in 
Central America and Mexico via Cape Verde and Guinea Bissau to other African 
and Asian countries2. In Figure 2, the growing range of Jatropa curcas is shown. 
Until recently, Jatropha was produced on a fairly large scale in Cape Verde for 
oilseed production as input for soapmaking. Some 35,000 tons of Jatropha seeds 
were exported per year to Lisbon. Jatropha seeds from Madagascar were also 
exported to Marseille where oil was extracted for production of the famous 
“Savon de Marseille”. However, this trade declined in the 1950s with the 
development of cheaper synthetic detergents, and by the 1970s the trade in 
Jatropha oil had disappeared. 
 
Jatropha’s potential as a petroleum fuel substitute has long been recognized. It 
was used during the Second World War as a diesel substitute in various African 
countries. Nevertheless, it is only recently that Jatropha has become popular as a 
potential biofuel feedstock for export, or as a source of local energy production. 
This happened during a period when some farmers actually doubted the value of 
their Jatropha trees. In Tanzania, vanilla farmers who used the Jatropha tree as a 
support for the vanilla vines, decided to abandon their vanilla plantations and 
uproot both the Jatropha and vanilla plants because of low market demand and 
prices of vanilla3. Another example is Mali, where as recent as the early 2000s, 
the World Agroforestry Center (ICRAF) was promoting the replacement of 
Jatropha fences with other, economically more beneficial tree species4. 
 
Around 2005, a hype started around Jatropha, due to a number of unrealistic 
expectations: Jatropha was said to be high yielding even on marginal lands, with 
no or low water and labour requirements, and hence it was labelled the new 
“wonder crop”. In a much cited report by GEXSI5 in 2008, it was predicted that 
worldwide Jatropha production would increase from 900,000 ha. in 2008 to app. 
5 million ha by 2010 and app. 13 million ha by 2015. Africa would take up 2 
million ha. of total production in 2015. These predictions proved hopelessly 
flawed and were probably fed by the bioenergy industry’s wishful thinking. 
Many smallholder farmers and plantation owners started to grow Jatropha, 

                                                 
1 FAO/IFAD, 2010, Jatropha: A Smallholder Bioenergy Crop - The Potential for Pro-Poor Development, p.13; 
http://www.fao.org/docrep/012/i1219e/i1219e.pdf 
2 S. Robinson & J. Beckerlegge, 2008, Jatropha in Africa – Economic potential, p.4; 
http://www.google.nl/url?sa=t&rct=j&q=robinson%20beckerlegge%202008%20jatropha&source=web&cd=4&cad=rja
&ved=0CEwQFjAD&url=http%3A%2F%2Fwww.jatropha.pro%2FPDF%2520bestanden%2FJatropha_in_Africa_Economic
_Potential-2008.pdf&ei=Ywh1UdmcNMTE0QXqrYGIAw&usg=AFQjCNFpTyTcOaSUWpJknN4epfnDplBUjw  
3 Interviews with farmers in North-West Tanzania, June 2010 
4 Indigenous tree species that were promoted for use as live fences include Acacia nilotica, Acacia senegal, Lawsonia 
inermis, Bauhinia rufescens and Ziziphus mauritiana. See Levasseur et al. 2004, Live fences in Ségou, Mali : an evaluation 
by their early users; 
http://www.researchgate.net/publication/227013057_Live_fences_in_Sgou_Mali__an_evaluation_by_their_early_users  
5 GEXSI, 2008, Global Market Study on Jatropha - Prepared for the World Wide Fund for Nature (WWF), 
http://www.jatropha-alliance.org/fileadmin/documents/GEXSI_Global-Jatropha-Study_FULL-REPORT.pdf  

http://www.fao.org/docrep/012/i1219e/i1219e.pdf
http://www.google.nl/url?sa=t&rct=j&q=robinson%20beckerlegge%202008%20jatropha&source=web&cd=4&cad=rja&ved=0CEwQFjAD&url=http%3A%2F%2Fwww.jatropha.pro%2FPDF%2520bestanden%2FJatropha_in_Africa_Economic_Potential-2008.pdf&ei=Ywh1UdmcNMTE0QXqrYGIAw&usg=AFQjCNFpTyTcOaSUWpJknN4epfnDplBUjw
http://www.google.nl/url?sa=t&rct=j&q=robinson%20beckerlegge%202008%20jatropha&source=web&cd=4&cad=rja&ved=0CEwQFjAD&url=http%3A%2F%2Fwww.jatropha.pro%2FPDF%2520bestanden%2FJatropha_in_Africa_Economic_Potential-2008.pdf&ei=Ywh1UdmcNMTE0QXqrYGIAw&usg=AFQjCNFpTyTcOaSUWpJknN4epfnDplBUjw
http://www.google.nl/url?sa=t&rct=j&q=robinson%20beckerlegge%202008%20jatropha&source=web&cd=4&cad=rja&ved=0CEwQFjAD&url=http%3A%2F%2Fwww.jatropha.pro%2FPDF%2520bestanden%2FJatropha_in_Africa_Economic_Potential-2008.pdf&ei=Ywh1UdmcNMTE0QXqrYGIAw&usg=AFQjCNFpTyTcOaSUWpJknN4epfnDplBUjw
http://www.researchgate.net/publication/227013057_Live_fences_in_Sgou_Mali__an_evaluation_by_their_early_users
http://www.jatropha-alliance.org/fileadmin/documents/GEXSI_Global-Jatropha-Study_FULL-REPORT.pdf
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anticipating overly optimistic market outlooks and yield prognosis. This was 
followed by a steady flow of “anti-biofuel” and “anti-Jatropha” publications by a 
range of international NGOs, who strongly opposed the tendency of creating 
commercial plantations, often as monocultures, of biofuels such as Jatropha at 
the expense of smallholders, food security and biodiversity6. Partly as a result of 
this lobby, and partly due to the disappointing business perspective, the 
unrealistic expectations of Jatropha have made way for a more realistic and 
prudent approach by most experts.  
 
A much-cited study of 2010 by FAO/IFAD7 stated that “many of the actual 
investments and policy decisions on developing Jatropha as an oil crop have been 
made without the backing of sufficient science-based knowledge. Realizing the true 
potential of Jatropha requires separating facts from the claims and half-truths.” 
FAO/IFAD also concludes that “local utilization of Jatropha oil is one of a number 
of strategies that may be used to address energy poverty in remote areas and could 
be part of production systems or part of a “living fence” to control livestock 
grazing”8. Regarding the potential of Jatropha as a substitute for oil imports, 
FAO/IFAD notes that “this will remain unrealistic unless there is an improvement 
in the genetic potential of oil yields and in the production practices that can 
harness the improved potential”.  
 
More recently, Baker and Ebrahim (2012) concluded that commercial Jatropha 
production has been a complete failure. Based on a review of commercial 
Jatropha production in India, China and East-Africa, they conclude that “much of 
the positive attributes of Jatropha, including claims of high yields with low inputs, 
have not been scientifically verified. In reality, the performance of Jatropha has 
been far more varied and unsuccessful than the massive interest surrounding the 
shrub suggests9”. They further conclude that “with losses already running into 
many hundreds of millions of dollars, we will conclude that for the sake of farmers, 
national governments and investors, there is an urgent need to review all 
commercial Jatropha operations before they cause more unnecessary economic, 
social and environmental damage10”. 
 
In the same vein, Hivos has produced a series of papers in which the potential of 
Jatropha production was seriously criticized, but highlighting the promising 
opportunities for a local market approach11. During a Jatropha expert meeting in 
the Netherlands in 2012, it was concluded that “the expectations raised in the 
beginning of the Jatropha hype (around 2005) especially of large companies 
aiming at exporting Jatropha oil to Europe and expecting large profits, were far too 

                                                 
6 See for instance the Action Aid commissioned report by N.D. Mortimer (2010), Lifecycle assessment of refined vegetable 
oil and biodiesel from Jatropha; www.actionaid.org.uk/doc_lib/kenyan_jatropha_final_report.pdf; Friends of the Earth 
International (2010), Jatropha: money doesn’t grow on trees; 
http://www.foei.org/en/resources/publications/pdfs/2011/jatropha-money-doesnt-grow-on-trees/at_download/file;  J. 
van Teeffelen, (2013). Fuelling progress or poverty? The EU and biofuels in Tanzania. Fair Politics and 
Evert Vermeer Stichting; 
http://www.fairpolitics.nl/doc/Fair%20Politics%20Impact%20Study%20Biofuels%20in%20Tanzania.pdf  
7 FAO/IFAD 2010, p.iii 
8 FAO/IFAD 2010, p.xiv 
9 P. Baker & Z. Ebrahim, 2012, Jatropha – an update. Part 1, p.1; 
http://api.ning.com/files/XfsrGES94CFldxD46k3spKKIOHAP2SPD4cN1Xe0IHnhgP8vKhzeR6AeN*x-XnuGCWo3rs6-
sCtU2Zcsenw3XAVyij8NmoffU/Jatropha_Part_1.pdf  
10 Ibid, p.3 
11 See Prakash, S. (undated) 

http://www.actionaid.org.uk/doc_lib/kenyan_jatropha_final_report.pdf
http://www.foei.org/en/resources/publications/pdfs/2011/jatropha-money-doesnt-grow-on-trees/at_download/file
http://www.fairpolitics.nl/doc/Fair%20Politics%20Impact%20Study%20Biofuels%20in%20Tanzania.pdf
http://api.ning.com/files/XfsrGES94CFldxD46k3spKKIOHAP2SPD4cN1Xe0IHnhgP8vKhzeR6AeN*x-XnuGCWo3rs6-sCtU2Zcsenw3XAVyij8NmoffU/Jatropha_Part_1.pdf
http://api.ning.com/files/XfsrGES94CFldxD46k3spKKIOHAP2SPD4cN1Xe0IHnhgP8vKhzeR6AeN*x-XnuGCWo3rs6-sCtU2Zcsenw3XAVyij8NmoffU/Jatropha_Part_1.pdf
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high. Also for the projects and small companies starting to work with many 
smallholder outgrowers, the results are meager, but, contemplating on all inputs, it 
can be said that there are promising opportunities for local developments for those 
areas where the physical conditions are right, land is abundant, labor costs are low. 
Especially for a part of sub Sahel Africa and some areas in the Far East and Middle 
America12”. It was also concluded that “it is clear that only very committed 
companies (social entrepreneurs) or organizations, willing and able to wait for 
about 6 to 8 years before first positive profit occurs, can succeed with large groups 
of small holder farmers, albeit with a number of conditions13.” 
 
During an international workshop on bio-energy in East and Southern Africa in 
March 2013, organized by Agency NL in collaboration with the Mozambican 
Ministry of Energy and Agriculture14, one of the main findings was that large-
scale commercial Jatropha production had failed throughout the region, due to a 
combination of disappointing yields, lack of developed markets, and failures in 
management. It was widely recognized that instead of focusing on large-scale 
production for export of Jatropha, it makes much more sense to focus on 
production by smallholder farmers for local markets or community purposes.  
 
In a keynote speech to the workshop, Prof F.D.Yamba from Zambia stated that 
“bioenergy is not economically competitive with current energy market prices, 
making them financially unprofitable for investors in the absence of various forms 
of policy support, and thereby restricting investment capital15”. He also noted that 
“stable markets for bioenergy and by-products need to be created on local and 
national level. Bioenergy development in Africa should include the household sector 
as well as small and medium-scale projects. Export of bioenergy may be an 
important part of the bioenergy development strategy, but should not be the sole 
focus”. It is notable that Jatropha is still seen as “the most common bioenergy crop 
for biodiesel production in Sub-Saharan Africa is Jatropha, mainly because it is 
non-edible, drought tolerant and suitable for cultivation in almost all countries. 
Other potential feedstocks include coconut, oil palm, sunflower, soy bean, animal 
fat, and castor oil”. 
 
It can be concluded that since 2005, commercial Jatropha production has been 
through a decade of boom and bust, which seems to have come to an end 
recently. It is now realized that Jatropha is not the solution as a feedstock for 
international markets, but that it can fulfill an important role in the rising local 
demand for renewable energy sources, in which smallholder production should 
take center-stage. 
 

                                                 
12 Hivos Jatropha expert meeting, October 2012, http://www.arrakis.nl/news.php?page=051020120--
hivos_jatropha_expert_meeting  
13 Ibid. 
14 Agency NL Workshop on Sustainable Biomass Production in Southeast Africa, March 2013,  
http://www.b2match.eu/biomass-workshop-2013-maputo/  
15 F.D. Yamba (2013), Keynote Address Bioenergy for Sustainable development in Southern Eastern Africa; 
http://www.b2match.eu/system/biomass-workshop-2013-maputo/files/YAMBA.pdf?1364981748  

http://www.arrakis.nl/news.php?page=051020120--hivos_jatropha_expert_meeting
http://www.arrakis.nl/news.php?page=051020120--hivos_jatropha_expert_meeting
http://www.b2match.eu/biomass-workshop-2013-maputo/
http://www.b2match.eu/system/biomass-workshop-2013-maputo/files/YAMBA.pdf?1364981748
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2.2 Overview of relevant literature on local energy use of 
Jatropha 

 
In recent years, a large number of studies and reports have appeared on 
Jatropha. Below is an overview of the most relevant reports providing 
information on local energy use (or other uses e.g. fertilizer). A distinction is 
made on the basis of regional focus (worldwide or focus on Tanzania/rest of 
Africa). Full references can be found in the List of References at the end of this 
report. 
 
Worldwide: 

 Prakash (undated) has evaluated six biofuel projects, including a number 
of Jatropha projects. The evaluation report focuses on issues such as crop 
production, labour input, processing and markets. A useful summary of 
the lessons learned is provided by Warnars (undated).  

 FAO/IFAD (2010) provides a comprehensive overview of the different 
uses of the Jatropha tree, as well as the different uses of Jatropha oil, 
seedcake, fruit shells and husks. Especially useful is the overview of 
energy values of the different Jatropha components. It also contains some 
economic data, including a comparison between profitability of Jatropha 
and other biofuel feedstocks (sugar cane, palm oil). Case studies are given 
on Mali, Tanzania and India. 

 A comprehensive Jatropha Assessment was carried out by Van Eijck et al. 
(2010) for Agentschap NL. The 150-page report provides an overview of 
the agronomic, social, economic and technical aspects of Jatropha 
production. Especially relevant for local energy use are the chapters on 
local use of Jatropha products, impacts on local prosperity and gender, 
and economic feasibility of Jatropha activities. Report is very detailed and 
based on a wide range of scientific reports as well as practical case 
studies, with a focus on East-Africa and India. 

 FACT Foundation has published an on-line Jatropha Handbook, which is 
regularly updated (latest version published in April 2010, also translated 
into Spanish16). It contains state-of-the-art information on how to 
produce Jatropha as a crop, how to convert the seeds to oil, and how the 
oil and by-products can be used for different end uses. Economic viability, 
project organization models and sustainability issues are also dealt with. 
For local energy use, chapter 4 (Oil pressing) and 5 (Applications of 
Jatropha products) are especially useful. Information on the value chain 
can be found in Chapter 6 (Project implementation). 

 Practical Action Consulting (2009) contains a brief description and 
lessons on livelihood impacts from case studies in Asia, Latin America and 
Africa. The report has a broad focus on small-scale bio-energy initiatives, 
including biofuels. Four case studies on Jatropha (Mali, India, Guatemala, 
Thailand). 

 Jongschaap et al. (2007) contains one of the first overviews of claims and 
facts on Jatropha curcas. Although the report was written some years 
back, it includes a useful chapter on Jatropha energy use. 

                                                 
16 http://www.fact-foundation.com/en/Knowledge_and_Expertise/Handbooks?session=s3gu85udiot21i806tfm55gei1 

http://www.fact-foundation.com/en/Knowledge_and_Expertise/Handbooks?session=s3gu85udiot21i806tfm55gei1
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 Baur et al. (2007) is a short report published by ICRAF on the potential 
for biofuel from Jatropha. Includes useful data on costs of biodiesel 
production. 

 
Africa – general: 

 Robinson & Beckerlegge (2008) gives a brief overview of Jatropha 
projects in 16 African countries, including Tanzania. 

 
Africa – East-Africa: 

 An article by Van Eijck et al. (2012) provides a cost-benefit analysis of 
Jatropha and two other energy crops in an East African smallholder 
setting. It includes data on production costs of cultivating energy crops 
and of processing it into biodiesel.  

 A review of the German DEG Jatropha Support programme (2012) 
includes interesting data on production and processing of Jatropha in East 
Africa. 

 FAO (2010) presents the results of a case study for Tanzania in the 
framework of the Bioenergy and Food Security (BEFS) Project, which was 
undertaken to improve technical understanding of how best to mitigate 
the impact of bioenergy development on food security. For Tanzania, six 
bioenergy crops were analyzed: cassava, sugar cane, palm oil, Jatropha, 
sweet sorghum and sunflower. It includes a chapter about the technical 
and economic viability of biofuel production chains, including limited data 
on Jatropha production. 

 GTZ (2009) provides a detailed assessment of the agronomic and 
economic viability in Kenya of three biofuel crops, Jatropha, castor and 
croton.  

 Wiskerke et al. (2009), Wahl (2009), Loos (2009) and Messemaker 
(2008) have carried out cost-benefit analyses for Jatropha production in 
different parts of Tanzania.  

 Struijs (2008) presents the outcome of two case studies for Jatropha 
production in Tanzania, one for smallholders (hedges) and one for a 
plantation setting (mono-cropping).  

 Beerens (2007) describes the different options for screw pressing of 
Jatropha seeds, with an extensive case study for northern Tanzania. 

 Tomomatsu and Brent (2007) is a study on the economics and value chain 
development of Jatropha in Kenya. It briefly touches upon the potential of 
other biofuel feedstocks such as croton, cape chestnut and yellow 
oleander. 

 
Africa – West-Africa: 

 Simpson & Van Peer (2009) provides an assessment of the commercial 
production of Jatropha curcas in Mali and Senegal for USAID. 
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3. State of the art and practical applications of local energy 
use of Jatropha 

 
In this chapter, an overview is given of the state of the art about local energy use 
of Jatropha, followed by a number of practical applications. The chapter is built 
around the following four categories: 

3.1 Energy based applications of Jatropha oil 
3.2 Energy based applications of seedcake 
3.3 Energy based applications of seed shells/husks 
3.4 Non-energy based applications of Jatropha oil, seedcake and shells/husks 

 

3.1 Energy based applications of Jatropha oil 

3.1.1 Fuel for transport: replacement of diesel with Jatropha oil 
or biodiesel 

 
How does it work? 
When pressing Jatropha seeds, it is important to know the amounts of Jatropha 
oil that are generated. The total fraction of the oil, fats and carbohydrates is 
around 25-35% of the total volume of the seed, and around 50-55% for the 
kernel (Jongschaap et al. 2007; FACT Foundation 2010). The amount of oil 
extracted also depends on the extraction process. In our feasibility study, it is 
assumed that 4 kg. of Jatropha seeds can produce 1 liter of oil, i.e. an extraction 
rate of 25%.  
 
Jatropha oil can be combusted as fuel without being refined, or it can be 
transformed into biodiesel through a process called transesterification 
(refining). These two options can be described as follows17:  
 

1. Direct use of Jatropha oil as fuel for transport 
 
Pure Plant Oil (PPO), also called Straight Vegetable Oil (SVO), pressed from 
Jatropha seeds, can be used as fuel in diesel engines (so-called compression 
ignition engines). Generally any warm diesel engine will run on heated PPO. 
Nevertheless, for generations diesel engines have been designed and optimized 
for diesel fuel. Since some fuel properties of PPO differ from diesel fuel, a number 
of measures should be taken, and changes (conversions and modifications) must 
be made to the engines in order to handle some of these different properties. 
These measures include the following: 

 The PPO fuel quality should meet criteria specified in PPO fuel quality 
standards (following existing standards for rapeseed PPO or other 
comparable vegetable oils). 

 The diesel engine should be selected as suitable for PPO conversion, and it 
should be well maintained and in a well adjusted condition. 
 

                                                 
17 Main source: FACT Foundation 2010 (Ch. 5) 



 

 11 

On the fuel side it is essential to care about the quality of the PPO. This starts by 
selecting the right kind of crop/oilseed (in our case Jatropha, but other oilseeds 
can be used as well), cultivating and harvesting, transport, handling and storing 
the oilseeds and pressing, filtering, handling and storing the PPO. The energy 
content is about 4%-5% less per volume for PPO, compared to fossil diesel. The 
lower energy content is partly compensated by more efficient combustion 
caused by the natural content of oxygen in the molecule structure of PPO.  

 
FACT Foundation (2010) gives detailed guidelines for running diesel engines on 
PPO in developing countries. It is stressed that conversion of the engine should 
always be done by skilled technicians, and the result of the conversion should be 
evaluated by a person experiences in diesel engines.  
 
Jatropha oil has also been successfully tested as fuel for airplanes, as a blend with 
kerosene. In 2008 and 2009, commercial airlines have flown four successful test 
flights using a variety of biofuel-jet fuel blends. Boeing was involved in all four 
flights, three of which were using a jatropha-derived biofuel blend, also in 
combination with other biofuels such as algae or camelina (Air New Zealand, 
Continental Airlines and Japan Airlines).  In the case of Air New Zealand, a 50% 
blend of jatropha biofuel with traditional jet A1-fuel was used. The Dutch 
Government has granted a 1.25 mi. Euro subsidy to KLM for the development of 
sustainable biokerosine18. As the requirements for the airline industry become 
stricter, the demand for biokerosine will increase as well, offering good potential 
for Jatropha and other biofuels. This potential is even larger compared to other 
modes of transport as airplanes cannot be powered electrically, contrary to cars 
and motorbikes. 

 
2. Processing Jatropha oil into biodiesel as fuel for transport 

 
Instead of adapting the engine to run on PPO, the oil can also be chemically 
treated to produce biodiesel. Properties of biodiesel are very similar to those of 
fossil diesel, and hence it can be used in any diesel engine without adaptations. 
Clean, well-produced and refined biodiesel is at least as good an engine fuel as 
regular fossil diesel. It gives better ignition and combustion and emits fewer 
harmful components like smoke and sulphur. The disadvantages are its slightly 
lower energy content, leading to an increase in fuel consumption of about 2-
10%, and the fact that it may work as a solvent. Biodiesel tends to clean the fuel 
system, taking the dirt that has been gathered during previous diesel use, which 
may cause blocking of the fuel filter shortly after switching. Furthermore its 
solvent nature may affect the integrity of the fuel lines and gaskets in the fuel 
system, depending on their material. The main problem with Jatropha oil is its 
higher viscosity compared to mineral diesel, although this is less of a problem 
when used in the higher temperature environment of tropical countries 
(FAO/IFAD 2010).  
 
Biodiesel may be used as partial blends (e.g. 5% biodiesel or B5) with mineral 
diesel or as complete replacements (B100) for mineral diesel. It is generally 

                                                 
18 Sources: Guardian, 2008; Scientific American, 2009; http://skynrg.com/2010/04/minister-eurlings-invests-1-25-
million-in-biokerosene/ 

http://skynrg.com/2010/04/minister-eurlings-invests-1-25-million-in-biokerosene/
http://skynrg.com/2010/04/minister-eurlings-invests-1-25-million-in-biokerosene/
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accepted that blends of up to 5% biodiesel should cause no engine compatibility 
problems. Jatropha biodiesel has proven to conform to the required European 
and USA quality standards19. Biodiesel production requires expertise, equipment 
and the handling of large quantities of dangerous chemicals (such as methanol 
and sodium hydroxide), and therefore less suited to resource-poor communities 
in developing countries, given the general lack of technical competencies and 
financial means. 
 
Practical applications 
Despite the hype that was created around Jatropha, given its potential to provide 
an alternative to conventional diesel, in practice, there are as yet only a few 
examples where Jatropha oil or biodiesel is sold on a commercial basis for 
transport purposes.  Relevant examples include the following: 
 

 In Mali, the private company MaliBiocarburant (MBSA) is producing 
biodiesel, which is partly produced from Jatropha oil. In 2007, farmers 
started planting Jatropha with the support of MBSA, but only since 2009 
significant amounts have been planted. At first, palm oil from Côte 
d’Ivoire was used due to a lack of Jatropha oil supply. In 2010, around 
30% Jatropha oil was used, while the remainder was sourced from a 
cotton factory in Mali (degraded cotton oil). MBSA is working with 5,000 
farmers in Mali and 8.000 in Burkina Faso and planted over 3 mi. Jatropha 
plants. Part of the biodiesel is used as fuel, part for electricity generation. 
In 2011, the company produced 100 tonnes biodiesel, in 2012 production 
was doubled to 200 tonnes, based on a production of 900 tonnes of 
Jatropha seeds. One of the most innovative parts of this project is that  
smallholders organised in a farmer union are 20% shareholders of 
Koulikoro Biocarburant SA (the Malian branch) and smallholders in 
Burkina Faso are 30% shareholder in FasoBiocarburant SARL (sources: 
Presentation MaliBiocarburant, 201320; interview H. Verkuijl, Oct. 2010; 
Simpson & Van Peer 2009). 

 The Dutch company Diligent Energy Systems is one of the largest 
producers of Jatropha oil worldwide. The company has been pioneering 
both oil production and processing of Jatropha by-products such as 
seedcake (see Box below). 

 Since September 2010, a fuel station in Amsterdam is offering pure 
Jatropha oil as a replacement of diesel for vehicles. The Jatropha oil is 
sourced from Diligent in Tanzania, and sold for EUR 1.64 per litre (in 
comparison: the price of regular diesel was EUR 1.23, Oct. 2010)21.   

 German company Daimler is involved in a Jatropha project in India, with 
the aim of producing Jatropha biodiesel for transport purposes. The use of 
Jatropha fuel was successfully tested in test vehicles with modern 
common rail diesel engines from Mercedes-Benz22. 

 Dajolka is a small Danish enterprise. Since 1999 its owner, Niels Ansø, has 
been working intensely to promote Pure Plant Oil (PPO) as a diesel 

                                                 
19 FAO/IFAD 2010 
20 http://www.b2match.eu/system/biomass-workshop-2013-maputo/files/TOURE.pdf?1364981614  
21 source: http://www.mvo.nl/ (accessed on 28/10/2010) 
22 source: http://www.daimler.com/ (accessed on 06/08/2010) 

http://www.b2match.eu/system/biomass-workshop-2013-maputo/files/TOURE.pdf?1364981614
http://www.mvo.nl/Kernactiviteiten/Duurzaamheid/Biobrandstoffen/Nieuwsarchief/21092010Amsterdamheefteerstetankstationjatr/tabid/2141/language/nl-NL/Default.aspx
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substituting fuel. Dajolka has converted hundreds of engines (mainly 
passenger cars and vans)23.  
 

 
Figure 3: Biodiesel sample from Diligent Tanzania (Source: Messemaker 2008) 
 
Box 1: Industrial production of Jatropha oil: the case of Diligent in Tanzania24 
 
The Dutch company Diligent Energy Systems is one of the largest producers of 
jatropha oil worldwide, with activities in Tanzania. The company buys jatropha 
seeds from around 5000 smallholder farmers in Tanzania. Jatropha seeds are 
processed in their factory in Arusha, and pressed into Pure Plant Oil. Diligent is 
using several presses: an Indian press (capacity 500 kg/hour), two German 
presses and a local press. The local produced press did not perform as well as 
the imported presses. Diligent sells jatropha seeds and oil, both on the local 
market and for exports. Clients include local safari companies for use in their 
4WD vehicles, and airline companies using jatropha oil as fuel. Diligent has been 
a leading supplier of jatropha-based biofuel for a test flight by Air New Zealand 
in 2008. Some key figures (2010): 
 

Buying price 200-300 Tsh/kg 
- Target Production 400 Mton oil 
- Selling price is €0,85 in Tanzania (without taxes) 
 
Diligent is testing the use of Jatropha seedcake for briquettes and for biogas 
production. The development of the production of Jatropha briquettes (“green 
charcoal”) is financially supported by NL Agency (Refer to Ch. 1.3.2.1.) 
 
 

 

3.1.2 Fuel for driving engines for power or electricity 
generation: replacement of diesel with Jatropha oil 

How does it work? 

                                                 
23 source: http://dajolka.dk/en/our_ppo_cars_overv.htm (accessed on 28/10/2010) 
24 Sources: Interviews Diligent Tanzania, 2009 & 2010; http://www.diligent.nl/eng; 
http://www.senternovem.nl/mmfiles/‘Groene’%20houtskool%20–
%20duurzame%20houtskool%20voor%20koken_tcm24-315741.pdf (accessed on 28/10/2010) 

http://dajolka.dk/en/our_ppo_cars_overv.htm
http://www.senternovem.nl/mmfiles/'Groene'%20houtskool%20–%20duurzame%20houtskool%20voor%20koken_tcm24-315741.pdf
http://www.senternovem.nl/mmfiles/'Groene'%20houtskool%20–%20duurzame%20houtskool%20voor%20koken_tcm24-315741.pdf
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Jatropha oil can be used for the production of power or electricity. A diesel 
engine can be used to power a grinding mill, a generator or a coffee dehusking 
machine. In Africa, the concept of Multi-Functional Platforms (MFPs) is 
increasingly popular, which is based on multiple applications running on the 
same diesel engine. The MFP concept was first developed by Mali Folkecenter, an 
NGO based in Mali25. It was introduced in Mali in the mid-1990s with support 
from UNDP and UNIDO (FAO/IFAD 2010). The concept of MFPs has been 
introduced in Tanzania in 2006 by TaTedo, a national NGO (see Box below). In 
this MFP concept, the Jatropha oil is used as fuel for a small Lister-type diesel 
engine. The Lister-type single cylinder engine, made in India (brands include 
Rhino, Jumbo etc), can use pure Jatropha oil without any problems. The only 
modification is an appropriate fuel filter26. This engine can then potentially be 
used to drive a seed expeller, (for pressing the Jatropha oil itself), a mill (for 
grinding flour) and a compressor (for inflating tires, e.g. for push-carts) or a 
generator (for welding or workshop tools, charging car batteries and mobile 
phones, water pumping, or rural electrification) (see figure below). In theory, 
one MFP can provide electricity to around 100 households through a local grid 
(depending on the size of the engine). All necessary components can be found on 
the local market, and for many elements, local competence will already exist in 
the village. Engines, mills and presses are all commonly found in rural areas, 
which means there is already capacity to maintain this equipment (Van Eijck et 
al. 2010).  
 
The concept of an MFP is that it should be owned and maintained by community-
based organisations, members should include both men and women and the 
engine should preferably be driven by biofuel (Van Eijck et al. 2010). The 
potential benefits of the energy services for rural people are on health, education 
and income. Health centres will be provided with power, children and adults will 
have light to study and increased income generation can occur due to saved time 
for women on dehulling, milling etc. 
 

 

                                                 
25 See: http://www.malifolkecenter.org/ 
26 A number of manufacturers also produce engines that use single or two-tank technologies, which may be run on any 
blend of biodiesel and mineral diesel. However, the long-term viability of these systems in terms of engine performance 
and reliability remains to be assessed (FAO/IFAD 2010).  

http://www.malifolkecenter.org/
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Figure 4 – MFP model with grinding mill, generator, single cylinder engine, 
battery charger and Jatropha press (from front to back) (source: Mali Folke 
Center) 
 
However, the Multi-Functional Platform concept has not yet proven to work 
properly. A review by Nygaard in 2010 concludes that by the end of 2005 35% of 
the 515 MFPs installed in West-Africa were not in operation27. In 2007, none of 
them were running on Jatropha oil. Some of the problems that made 
implementation on the ground so difficult include socio-organisational problems 
(internal conflicts in the management committee, rivalry between the women’s 
groups and other village structures etc.), technical problems and economic 
problems. Often the profitable activities stopped when donors withdrew. 
According to Nygaard, many platforms did not provide a ‘multifunctional 
service,’ either because they had only one piece of equipment connected (often a 
service that was already available in the village such as milling) or because of 
technical or organisational problems. It was concluded that a sequential 
multifunctionality only has moderate benefits over investing in two diesel 
engines with single purpose equipment attached. Furthermore having one 
engine for multiple devices might reduce flexibility. In Mali the electricity part 
and the milling part of the MFPs are now separated. In various projects, a diesel 
generator is fuelled by Jatropha oil to power an irrigation pump or other 
equipment (see below). 
 
It can be concluded that based on the mixed experiences of MFPs, it is important 
to carefully consider the most suitable solution on a case-by-case basis. Thus, a 
well-informed choice should be made between the use of one or more single 
purpose use generators and the installation of a Multi-Functional Platform. 
 
Practical applications 
Examples of projects that (intend to) use Jatropha oil for electricity generation 
include the following: 

 The Garalo project in Mali, run by the MaliFolkecenter, is set up to use 
three Jatropha oil-powered electrical generators and grid. An area of 550 
ha of smallholders’ farmland is planted with Jatropha trees to provide the 
oil needed to power the generators. In reality the generator uses diesel, 
due to the low availability of Jatropha oil, but this will be replaced by 
Jatropha in the future. The electricity feeds a local grid with 3.7 km. of 
lines, currently serving 300 paying subscribers (out of a total of 10,000 
inhabitants). Electricity is available for 8 hrs/day from 16.00-24.00. Price 
per kWhr is fixed at 190 FCFA, significantly higher than urban consumer 
rates in Bamako (between 65-110 FCFA/kWhr. The electricity generated 
is sold by private power company ACESS to residential and business 
consumers. The set-up of the electricity component of the project was 
financially supported by the Dutch Daey Ouwens Fund28.  

 Mali Biocarburant has set up a Multi Functional Platform (including 
engine, generator, grinder and crusher) for testing purposes and for 
dehulling of Jatropha seeds. MBC is collaborating with the UNDP/Gates 

                                                 
27 Nygaard 2010, cited in van Eijck et al. 2010 
28 Sources: Simpson & Van Peer 2009; Practical Action Consulting 2009 
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Foundation Initiative to promote the installation of MFPs across Mali, 
some of which may ultimately run on locally produced Jatropha oil. At the 
start the supply of Jatropha oil was too limited, but once the planted 
Jatropha trees start yielding, the oi will be used to fuel the MFPs. The 
MFPs cost about 1 mi. FCFA each, and can turn a net operating profit of 
3,000 FCFA/day with full repayment in 1 year.  In 2013, it was reported 
that the company had an annual energy production with biogas of 
575,819 kW. Over 28,000 people gained access to energy, which 
stimulated the rural economy through decentralized oil-extraction sites 
installed with capacity of 22T a day. Five multi-functional platforms are 
now equipped with a biogas system, leading to 20-50% fuel-reduction29.  

 In Kossaba, Mali, one of the oldest MFPs in Mali can be found. It was 
installed in 2004 and is run by the village’s Women’s Association. It does 
not produce electricity for a local grid, but provides power for dehulling, 
threshing and grinding equipment. The MFP in Kossaba is partly running 
on biodiesel bought from the Mali Biocarburant plant. The MFP unit does 
not appear to make much profit, probably because the fees charged for 
grinding maize have never increased since 2004, while diesel prices have 
more than doubled from 300 FCF/lt to over 500 FCFA/lt. The question is 
whether MFPs should be profitable, as their objective can also be limited 
to providing the community with low cost energy. The greatest reported 
benefit to the women is reduced labour (e.g. threshing and pounding 
flour)30.  

 In India, Winrock International India has set up a rural village 
electrification initiative to demonstrate the technical and financial 
viability of using Jatropha oil in conventional diesel engines. In total, 110 
households are accessing 3 hours of domestic and 3.5 hours of street 
lighting per night using 1 tonne of Jatropha seed per month31.   

 In Vietnam, the private company Green Energy Vietnam (GEV), created in 
2005, has set up a Jatropha project which is directed towards the large-
scale production and marketing of Pure Plant Oil which can be used as a 
fuel oil replacement in industrial use (such as electricity and heat 
generation or stationary/marine engines) and as a feedstock for refiners 
of renewable diesel and biojet fuel. It has supported 800 farmer 
households in 4 provinces on an area of 850 ha of marginal land. Dutch 
development organization SNV has supported GEV since 2009, among 
others to develop a farmer inclusive business model and developing a 
sustainable supply chain32.  

 In Honduras, the Gota Verde project aims to demonstrate that biofuel 
production on a small scale for local use is an economically and 
technically feasible activity. The produced Jatropha oil is used to power 
the irrigation pumps, tractors, agro-industrial equipment and vehicles 
used locally. This has led to an improvement in agricultural production as 
farmers are able to start their activities (ploughing) on time, instead of 

                                                 
29 Sources: Presentation MaliBiocarburant, 2013; Simpson & Van Peer 2009 
30 Source: Simpson & Van Peer 2009 
31 Source: Practical Action Consulting 2009 
32 Sources: SNV undated; http://greenenergy.com.vn/ (accessed on 28/10/2010) 

http://greenenergy.com.vn/
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having to rely on diesel for which there is not enough supply at the 
beginning of the raining season33. 

 
Box 2: Multifunctional Platforms in Tanzania: the case of TaTedo34 
 
The concept of MFPs has been introduced in Tanzania in 2006 by TaTedo, a 
national NGO. TaTedo promotes so-called Energy Service Platforms (ESP), based 
on the concept of MFPs, for the production of electricity and powering different 
machines for a number of energy applications, such as battery charging, grain 
milling, dehusking and seed pressing. The first ESPs were installed in 2007 at 
TaTedo Sustainable Energy and Development Centre (SEDC) and in the villages 
of Engaruka and Leguruki. However, according to TaTedo, in practice the ESPs 
do not yet run on Jatropha oil, but on diesel. A major problem is the lack of 
sufficient quantities of Jatropha seeds on the market.  
 
TaTedo is now planning to facilitate the installation of more ESPs in off grid 
areas with potential for Jatropha production for local farmers. This program, 
which is funded by HIVOS and the European Commission, aims to install ESPs in 
100 villages (reduced to 50 because of rising costs) across 9 regions. Villagers 
that are connected to the local grid pay a flat rate of 3000 Tsh per month. One 
MFP can provide 50 households with electricity (each household has 3 light 
bulbs and 1 socket). The MFPs will also generate power for a grinding mill and a 
generator. To guarantee Jatropha supply, Jatropha growers associations will be 
created, who will be given contracts for a guaranteed off-take. At present, 
buying price is 200 TZS per kg. Jatropha seeds, while sales price is 2000 TZS per 
kg. (for planting purposes).  
 

 

3.1.3 Lighting: replacement of petroleum (paraffin) or kerosene 
with Jatropha oil 

 
How does it work? 
The difficulty when using Jatropha oil for lighting is its high viscosity. Most 
kerosene lamps use wicks. The suction of the Jatropha oil is sufficient in the 
beginning, but as the oil level diminishes and the oil has to travel longer 
distances through the wick, the lamps dim. A second problem is the formation of 
cokes on the wick’s surface, which is a second cause for the lamp to dim. Lastly 
the ignition temperature of Jatropha oil (240oC) is much higher than for 
petroleum (84oC). This makes it more difficult to ignite the fuel. There have been 
some experiments with modified petroleum lamps to run on Jatropha, but these 
were not successful (see Figure 5). 
 
To overcome the problem with a fixed wick a floating wick can be used. An 
example of a lamp using this principle is the ‘Binga lamp’ developed in Zimbabwe 
(see below). As the oil level drops, the wick sinks together with it keeping the 

                                                 
33 Source: FACT Foundation 2010; http://gotaverde.org/en_new_portal/ (accessed on 28/10/2010) 
34 Sources: Interview TaTedo, feb. 2010; Simpson & Van Peer 2009; http://www.tatedo.org/ (accessed on 28/10/2010) 

http://gotaverde.org/en_new_portal/
http://www.tatedo.org/


 

 18 

distance between the flame and the oil constant.  
 

Practical applications 
 The Binga lamp was designed for the Binga Trees project in Zimbabwe, a 

German rural development project which started in 1996 in the North-
West of Zimbabwe. The lamp was designed to overcome the difficulties of 
burning Jatropha oil. The floating disc, wrapped with aluminium paper, 
holds the wick in the centre and makes sure that the flame is only some 
millimetres above the surface of the oil. This lamp works for up to 8 hours 
without interruption. Afterwards the visible part of the wick is completely 
carbonized and has to be replaced. An impression of the Binga lamp is 
given in figure 6 below. A major problem is that the lamp does not give 
sufficient light for reading or other productive purposes. 

 Since 1997, research has been done by a group of researchers in Tanzania 
to develop designs for Jatropha-adapted lamps, starting from existing 
standard designs for spent engine oil and kerosene. This has led to two 
lamps, which according to the designer work quite satisfactory:  

o The "kibatari" type lamp, similar to the "kibatari" for kerosene, 
which is used widely in Tanzania by all who cannot afford to buy 
more expensive lamps.  

o A modified Chinese kerosene lamp of the type as available in 
village and town shops all over Tanzania. 

During a visit to Tanzania in 2012, a project was visited that successfully 
tested these lamps. The local NGO Matumaini Mapya in Bukoba is selling 
these Jatropha lamps. One problem with this type of modified kerosene 
lamp is that the oil level has to be maintained at a constant level and the 
wick needs frequent cleaning35. 

 
In conclusion, the use of Jatropha oil for lighting does not seem to offer many 
benefits, and is therefore not a recommended option. 
 

 
Figure 5 - Jatropha lamp used in Bukoba, Tanzania (Source: local NGO Matumaini Mapya in 
Bukoba) 

 

                                                 
35 Sources: Interview with Matumaini Mapya, Nov. 2012;  FAO/IFAD 2010; FACT Foundation 2010; 
http://www.jatropha.de/ (accessed on 28/10/2010) 

http://www.jatropha.de/
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Figure 6 - Binga lamp developed in the 'Binga Trees' project Zimbabwe.  (Source: FACT 
Foundation 2010) 
 

3.1.4 Cooking: replacement of charcoal or kerosene with 
Jatropha seeds or oil 

 
How does it work? 
There are clear advantages to using plant oil instead of traditional biomass for 
cooking. These include the health benefits from reduced smoke inhalation, and 
environmental benefits from reduced deforestation and GHG emissions.  
Designs of stoves using the Jatropha seed are based on three different methods. 
The first method uses the solid Jatropha seed kernels as fuel as with the so-called 
UB-16 stove, see Figure 7 below. The advantage is that there is no need to press 
the oil; on the other hand, the nutrients that would otherwise have been 
available in the seedcake, are now lost during the process of burning of the 
seeds. The second method uses the Jatropha oil in modified kerosene stoves with 
a wick, such as the KAKUTE stove (Figure 8). The third method utilizes the 
Jatropha oil, vaporized and sprayed under pressure into a specially designed 
stove, like the ‘Protos’ stove (Figure 9). These stoves are further described 
below. 
 
The main drawback of Jatropha oil in cooking stoves is its high viscosity, which 
often leads to clogging of the fuel pipe or burners. Several stoves that have been 
adapted to or specifically designed for Jatropha oil are shown below. Although it 
is documented that Jatropha stoves have very low emission levels compared to 
wood stoves, it is not known yet if the smoke of Jatropha fuel is harmful because 
of its toxic ingredients. This is an important aspect and further research is highly 
recommended. One study in Tanzania (Wiskerke et al, cited in Van Eijck et al. 
2010) concludes that Jatropha oil cannot economically substitute for fuelwood or 
charcoal for cooking purposes, even if a working cooking device for oil would 
exist locally, which is still not the case in Tanzania36. It should be noted that the 
price of fuelwood or charcoal do not reflect the true economic cost of 
deforestation. In most African countries fuelwood is harvested on a non-
sustainable basis and the market price of fuelwood is far below the sustainable 

                                                 
36 During a visit to local NGO Matumaini Mapya in Bukoba in November 2012, the Protos cookstove was demonstrated. 
The stove worked, but there were some major drawbacks, in particular the fact that to make the stove work, there is need 
for a high-pressure pump, which is often only available in urban environments, making the stove unsuitable for most 
rural settings.  



 

 20 

(or replacement cost) value of fuelwood. Another consideration is that it has 
proven to be very difficult to change people’s cooking habits, limiting the 
potential for innovative cooking devices or alternative fuel sources. 
 
Practical applications37 

 In the UB-16 stove, which was developed by Fierna Business in Indonesia, 
the Jatropha seed kernels are used directly as fuel. One kilogram of 
Jatropha seeds is able to flare up for 5 hours. The stove has been tested on 
a limited scale, but large scale production has not yet started, as the 
company is lacking the resources to upscale production38.  

 Another example of a stove that burns Jatropha seeds is the Jiko Mbono 
stove (translated “Jatropha stove” in Swahili), which was developed in 
Tanzania. With a full load of 300-400 gram of Jatropha seeds, the stove 
can burn for 1-1.5 hours. Other seeds can be used as well, e.g. castor and 
croton seed39. 

 In Tanzania, one of the first Jatropha stoves was designed by KAKUTE Ltd 
in the late 1990s as an adapted kerosene stove. However, the problem of 
high viscosity was not solved and the stove was never fully developed. 
The Jatropha planted by KAKUTE that was intended for use in the stove, 
was used for soap making instead40.  

 The ‘PROTOS’ plant oil stove was developed in 2004. This unusual stove 
can be fuelled by unrefined and refined vegetable oils such as coconut oil, 
sunflower oil, rapeseed oil, Jatropha oil, castor oil, cottonseed oil and 
peanut oil. Except for the burner, this stove can be produced locally 
thereby creating employment. Over 500 Protos stoves have been tested in 
the Philippines, India, Indonesia, South Africa and Tanzania. Trials have 
proved the Protos stove to be too expensive and in need of very frequent 
cleaning to avoid clogging, and the stove needs a high-pressure pump 
which makes it unsuitable for most rural environments. It is not clear 
whether this has led to further improvements to the design of the Protos 
stove41.  

 

  
Figure 7 - UB-16 stove (Source: FACT Foundation 2010). 
 

                                                 
37 These and other stove designs are described  in detail in Annex D of the Jatropha handbook by FACT Foundation 
(2010). 
38 Source: http://fiernabusiness.com/ viewed on 28/10/2010; pers. comm. P. Pottas, 7/12/2010 
39 Source: http://www.bioenergylists.org/jiko_mbono (viewed on 28/10/2010) 
40 Source: http://www.bioenergylists.org/kakutestove (viewed on 28/10/2010) 
41 Sources: http://www.bsh-group.com/index.php?page=109906; Van Eijck et al. 2010 

http://www.bioenergylists.org/jiko_mbono
http://www.bioenergylists.org/kakutestove
http://www.bsh-group.com/index.php?page=109906
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Figure 8 - KAKUTE stove (Source: www.bioenergylists.org). 

 
Figure 9 - Protos plant oil stove (Source: FACT Foundation 2010) 

 

3.2 Energy based applications of seedcake 

 
An important question is what to do with the seedcake, which remains after 
pressing the oil from the seeds, because the seedcake represents by far the 
largest part of the jatropha seed (65-75% of the seed remains after pressing the 
oil, see Chapter 2.3.1). In addition, the energy content of the remaining parts of 
the fruit after oil extraction exceeds the energy content of the oil, meaning that 
more energy can be generated from the seedcake than from the oil (FAO/IFAD 
2010). Not only are all the minerals still inside the seedcake (Jatropha oil 
contains virtually no minerals) but due to the oil content the presscake still 
contains a considerable amount of energy. With its 20-25 MJ/kg, it is about half 
as energy-rich as the oil that contains 40 MJ/kg – but the fact that there is two to 
three times more presscake than oil, compensates for this.  
 
FACT Foundation (2010) states that theoretically, the best use of the presscake is 
for energy purposes first, and as a second best option as a fertilizer. Digestion to 
biogas for energy leaves the nutritional value intact, and use as a fertilizer 
implies that the calorific value is lost. Direct combustion of the presscake (for 
cooking purposes or power generation) will leave the majority of the nutrients in 
the ashes, but the nitrogen will be lost with the flue gases. In this way, the ashes 
can be used as fertilizer, leading to the most optimal use of the seedcake. This is 
in line with the conclusions of Hivos, who – based on an evaluation of 6 biofuel 
projects - states that the use of Jatropha by-products (as fertiliser, for making 
briquettes and for biogas generation) needs optimisation, and that their primary 
use as fuel (biogas, briquettes) would be most efficient, followed by the use of 
the residue for fertiliser (Hivos, 2012). It is concluded that Jatropha seedcake has 
both high calorific and high nutritional content. The calorific value gets wasted 
by using it solely as fertiliser, whereas the nutritional content remains more or 

http://www.bioenergylists.org/
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less intact in the effluent or residue left over after biogas generation, or the ash 
left from briquette burning. It would therefore appear that the primary optimal 
use of seedcake would be as fuel for biogas generation or for making briquettes. 
In the absence of such possibilities, its direct use as fertiliser should be facilitated 
in order to ensure the replenishment of soil nutrients. While its effectiveness as 
fertiliser is generally accepted, there appear to be doubts from some quarters 
based on the fact that its toxicity can reduce soil aeration by killing worms, 
which need verification.  
 
However, it should be noted that in the philosophy of our planting model, 
seedcake should first and foremost be used as fertilizer to make sure that 
food security is not threatened. In our economic model, we have therefore not 
included the use of seedcake for energy purposes and it is not recommended to 
use the seedcake for energy purposes. The only exception to this rule is when it 
is economically not feasible to return the seedcake to the farm (e.g. because of 
the long distance between the processing facility and the farms). Therefore, we 
have included the major methods for energy use from seedcake in this report. 
 
Other byproducts, such as the shells and husks, could theoretically be used for 
energy purposes. However, in practice the possibilities are very limited. The 
Jatropha shells remain on the fields after dehulling, so it is difficult to collect and 
transport them to a central location. Also, in most cases, people do not de-husk 
the seeds before pressing them, meaning that the husks are part of the seedcake 
and cannot be used for energy purposes either. 
 
For use of Jatropha seedcake as fertilizer, refer to Chapter 2.3.4.2. 
 
 

3.2.1 Cooking: Replacement of fuel wood/charcoal with 
presscake briquettes or charcoal briquettes 

How does it work? 
Jatropha presscake has an energy content of around 25 MJ per kg. Although the 
presscake already is a pressed product, its energy content per liter can be 
considerably increased by compacting the material to increase its density. This 
process of compacting the biomass material to increase density (biomass 
densification) is traditionally called briquetting. A low pressure briquetting 
machine operates in a similar way as a screw press, the presscake is in principle 
compressed again (FACT Foundation 2010). The cohesion force between the 
presscake particles is small, so a binding material (e.g. starch) has to be added 
during the process of making briquettes. This enhances compaction for a low 
pressure compaction system. Also slightly burning the outer part of the briquette 
increases the strength of the briquette. The disadvantage of these presscake 
briquettes (from fresh presscake) is that a lot of smoke is emitted when they are 
burned. The energy content however is very high. Use of these briquettes indoor 
(without proper ventilation) is not recommended. However if used in, for 
example, industrial boilers or in ovens with chimneys, the smoke will not be 
inhaled. In the figures below, the process of briquette making is illustrated. 
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A second option is to turn the presscake into charcoal. This increases the energy 
content as the weight is reduced. In principle ‘charcoaling’ means burning the 
presscake without oxygen. The smoke emission from burning these charcoal 
briquettes is much lower than from the presscake briquettes and they burn more 
easily. The presscake can be turned into charcoal before or after pressing into 
briquettes. If presscake is turned into charcoal (dust) a similar process as with 
presscake briquettes can make charcoal briquettes. Again, a binder is necessary. 
In an oven or a traditional way of making charcoal (covering with soil) a 
presscake briquette can also completely be turned into charcoal. About 60% of 
the weight of a presscake briquette will remain when processed into a charcoal 
briquette. There is high potential in briquette-making by using Jatropha 
seedcake in combination with other agro-residues, such as coffee husks, rice 
husks, corn stoves, cotton stalks or cow dung (see Box below).  
 

Box 4: Biomass briquetting in Africa42 
 
Biomass residues and by products are available in abundance at: 
- Agro-processing centers (rice husks, bagasse, molasses, coconut shells, 
groundnut shells, maize cobs, potato waste, coffee husks) 
- Farms (rice straw, cotton stalks, jute sticks) 
- Forests (bark, chips, shavings, sawdust, thinning and logging wastes) 
- Municipal waste (city refuse, sewage). 
 
The calorific values of most agro-residues are roughly comparable with those of 
wood fuels. The exceptions are rice husk and cow dung, which have much 
smaller calorific values due to their large ash content. In general agricultural 
residues have competing uses in the form of animal feed and fertilizer. The latter 
is a significant use for animal waste. It is therefore important to assess the 
different local uses of agro-residues before considering it as a raw material for 
briquette making. In recent years, the introduction of small-scale low-pressure 
briquetting is spreading in Africa, particularly in East Africa. The main reasons 
behind failure of many biomass briquetting projects are the fact that briquettes 
were marketed against low priced fuelwood, lack of raw material availability, 
finance and management. Lessons learned from past experience with biomass 
briquetting showed that if an agricultural residue is available, then its collection, 
transportation and storage constitute the main cost barrier making fuel 
briquettes uncompetitive with cheap firewood and charcoal. 

 
Practical applications 

 At Diligent Tanzania, a testing facility has been set up to produce Jatropha 
presscake briquettes (see photos below). This project is intended to 
establish sustainable trade in ‘green charcoal’ for household cooking use. 
The briquettes are made by compacting the seeds of the Jatropha plant 
after the oil has been extracted. The project focuses on the production of 
alternative ‘green charcoal’ whose quality is at least the same as 
traditional charcoal. Diligent intends to produce 500 tons of briquettes by 
mid 2011. Production capacity will be 1,500 tons per year. Funded is 

                                                 
42 Sources: http://www.cookstove.net/index.html 

http://www.cookstove.net/index.html
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provided by NL Agency. However, Diligent has indicated that the results 
with Jatropha charcoal are disappointing, mainly because higher 
temperature is required to produce them, the burning time is shorter, 
they produce a lot of smoke during burning and the sales price is too low. 
Instead of targeting household markets, Diligent is looking at the growing 
market for industrial fuel in Tanzania43. 

 In the Philippines, the Department of Environment and Natural Resources 
(DENR) is experimenting with the production of charcoal briquettes made 
of Jatropha and other agro-residues. These charcoal briquettes will be 
produced for the local market, but it is not clear if this is already taking 
place44  

 

        
Figure 10 + 11: Presscake briquette making at Diligent Tanzania (photos by author, June 2009) 

 

 
Figure 12 - charcoal briquettes at Diligent Tanzania ltd (Source: FACT Foundation 2010) 

 

3.2.2 Cooking or power generation via biogas from Jatropha 
presscake 

 
How does it work? 
Biogas production from organic matter, like animal manure and agricultural 
waste, is produced by small units for households in countries like China, Nepal 
and Vietnam. Biogas is used for cooking and lighting. With a larger production it 

                                                 
43 Sources: http://www.senternovem.nl/ viewed on 28/10/2010; FACT Foundation 2010; Pers. comm. J.Gevaerts, 
Diligent, 2012 
44 Source: http://asiacleantech.wordpress.com/2007/10/05/charcoal-briquettes-from-jatropha-waste-philippines/ 
(viewed on 28/10/2010) 

http://www.senternovem.nl/mmfiles/Diligent%20Green%20Charcoal%20-%20sustainable%20charcoal%20for%20household%20cooking%20from%20Jatropha%20presscake%20in%20Tanzania%20-%20english_tcm24-315769.doc
http://asiacleantech.wordpress.com/2007/10/05/charcoal-briquettes-from-jatrophaJatropha-waste-philippines/
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can also be used for running gas engines. However, biogas is not a well-known 
technology in Africa, and handling animal and human wastes is a sensitive 
cultural issue and even the use of the gas may be unacceptable in some societies 
(Practical Action 2007).  
 

Box 5: What is domestic biogas technology?45 
 
Domestic biogas plants (see figure below) convert animal manure and human 
excrement at household level into small, but valuable, amounts of combustible 
methane gas. This ‘biogas’ can be effectively used in simple gas stoves for 
cooking and in lamps for lighting. Especially in remote rural areas where 
(reliable) electrification does not exist, farmers use biogas for illumination and 
cooking. The residue of the process, bio-slurry, can be easily collected and used 
as a potent organic fertiliser to enhance agricultural productivity. A minimum of 
20 kg of manure is required on a daily basis to feed the plant. All plants are 
equipped with a provision to attach a toilet. On average, farmers keeping a 
minimum of two heads of cattle or six pigs can generate sufficient gas to meet 
their daily basic cooking and lighting needs. The usual size for households is a 6 
to 12 m3 holder. Investment costs of quality biogas plants vary between EUR 200 
and EUR 900, depending on plant size, location of construction and country.  

 
 

 
Figure 13: Fixed dome biogas digester (Source: Practical Action 2007) 
 
Biogas is a mix of methane (CH4) and carbon dioxide (CO2) in a ratio of 60-40, 
with a net caloric value of approx 20 MJ/m3. Jatropha presscake can be mixed 
with manure from animals as cow dung or from people. Results from lab tests on 
behalf of FACT proved that Jatropha presscake alone, when started with 

                                                 
45 Source: SNV, http://www.snvworld.org/en/ourwork/Pages/Potential_of_domestic_biogas.aspx, viewed on 
22/02/2011; FACT Foundation 2010. 

http://www.snvworld.org/en/ourwork/Pages/Potential_of_domestic_biogas.aspx
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fermentation bacteria to start the process, showed a fairly good production of 
biogas. Based on these tests a prediction for real life productions was made as 
follows: CH4 content of app. 50%-60% and CH4 yield app. 0.5-0.6 m3/kg. LHV 
(lower heating value or net calorific value) is between 18-22 MJ/kg. FAO/IFAD 
(2010) reports that experiments have shown that some 60% more biogas was 
produced from Jatropha seedcake in anaerobic digesters from cattle dung, and 
that it had higher calorific value. 
 
Water is the other input ingredient and after anaerobic fermentation in the 
digester two products are created, which are biogas and sludge. As with any 
biogas installation there is quite a big amount of water needed for the 
fermentation process. If, for example, toilets can be connected, there will be a 
steady water flow available. Once the biogas digester runs out of water, all 
bacteria die and starting up the system again can take up to a month. This means 
the biogas system has to be monitored. The bigger the system, the easier it will 
become to maintain. For a 60m3 size digester, for example, there is no problem if 
there would be no water for a day or two. For smaller systems the water flow 
should be more constant. 
 
The sludge which is left after the presscake is fermented can be used as a 
fertilizer. It has a higher nutrient volume than the manure and in addition all 
pathogens have been killed during fermentation, which gives a very clean natural 
fertilizer. 
 
There are different designs for a biogas digester, most frequently used are fixed 
dome, floating dome and plug flow digester. There are no special requirements 
for a biogas system to be able to run on Jatropha presscake. However, there is 
little experience with a system running on cake alone. Biogas cannot be stored. 
This means the end user has to be close to the biogas digester. Depending on the 
size of the digester (and the pressure under which the biogas is transported, 0.2 
bar) a maximum of one kilometre between the end-user and the digester is 
advised.  
 
Besides using the gas in a kitchen, a biogas generator could also be used. 
However for this a large digester is necessary. A 60 m3 digester, producing 12 
m3/day of biogas, could drive a 2 kW engine for about 11 hours/day. Another 
potential application is gasification of seedcake, although no information could 
be found on this topic. 
 
Practical applications 

 One of the few cases where biogas – from Jatropha seedcake - is produced 
on a larger scale is with Diligent Tanzania. For a 60 m3 digester, which is 
fed by a combination of toilets and Jatropha seedcake, an amount of 60 kg 
of seedcake is required to produce around 12 m3 of gas per day. Diligent 
is using the biogas to fuel three stoves in a kitchen, which serves 250 
people (employees of Diligent and the adjacent flower farm). The method 
is depicted in the figure below. Diligent reports that the minimal 
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quantities of resulting slurry output do not justify returning it to their 
outgrower farmers46. 

 

Figure 13: Process scheme biogas digester 60 m3 with combined feedstock based on the biogas digester of Diligent 
(Tanzania). (Source: FACT Foundation 2010) 

 
 The Indian Green Energy Awareness Center is promoting the use of 

Jatropha seedcake for biogas production. According to its website, 
production is about 0.25 to 0.35 cubic meters per kg of cake with the 
following composition of biogas: Methane (CH4) : 70-75%; Carbon 
Dioxide (CO2) : 10-15%; Water vapours : 5-10%. It is unclear if there 
figures are based on practical applications47. 

 An interesting project is the Africa Biogas Partnership Programme 
(ABPP), a partnership between HIVOS and SNV in supporting national 
programmes on domestic biogas in six African countries. The Programme 
aims at constructing 70,000 biogas plants in Ethiopia, Kenya, Tanzania, 
Uganda, Senegal and Burkina Faso providing about half a million people 
access to a sustainable source of energy by the year 201348. 

 The Dutch start-up company SimGas has built two types of small 
biodigesters, on for urban and one for rural areas, starting from 4 cubic 
meters production capacity. After a successful testing phase, production 
will start in Tanzania and Kenya in 2011. Prices vary between 175-700 
Euros depending on the size49.  

3.3 Energy based applications of Jatropha shells and husks 

 
How does it work? 
Another potentially useful waste product is the seed shells and husks that 
remain before pressing the seeds into oil. They can both be used for direct 
combustion, however, this is not recommended in traditional stoves because of 
the high amounts of smoke generated. They could also be used in an improved 
stove, but further research is needed to find out under what conditions this is 
feasible. Another potential application is gasification of shells and husks. Finally, 
shells and husks could be used in biomass-fired generators, together with other 

                                                 
46 Sources: FACT Foundation 2010; Van Eijck et al. 2010 
47 Source: http://www.svlele.com/biogas.htm (viewed on 28/10/2010) 
48 Sources: http://www.snvworld.org/en/ourwork/Pages/Africa_Biogas_Partnership_Programme.aspx (viewed on 
22/02/2011) 
49 Source: pers. comm. G. de Gans, ICCO, 31/01/2011 

http://www.svlele.com/biogas.htm
http://www.snvworld.org/en/ourwork/Pages/Africa_Biogas_Partnership_Programme.aspx
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agricultural residues, to produce electricity for off-grid applications or 
independent mini-grids50. 
 

 Fruit shells: 
The fruit shells make up around 35-40% of the whole fruit by weight and have a 
calorific value approaching that of fuelwood (e.g. Prosopis juliflora, a common 
fuelwood species in semi-arid areas) and can be combusted directly. The shells 
can also be dried and ground to a powder and formed into fuel briquettes. The 
ash left after combustion of the Jatropha shell briquettes is high in potassium and 
suitable as fertilizer.  
  

 Seed husks: 
Seed husks have a higher heating value and greater bulk density which makes 
them more vaubale than the fruit shells as a combustible fuel. Howveer, the 
technology required to separate the seed husk from the kernel is more suited to 
large processing plants than small rural industry.  
 
Practical applications 

 One trial in India found that 1 kg. of briquettes produced from the fruit 
shells took around 35 minutes for complete combustion, giving 
temperatures between 525 and 780oC 51 

 
 

3.4 Non-energy based applications 

 
Jatropha is highly valued for its medicinal uses and for local soap production. 
Jatropha trees are used by farmers as a living fence to keep out grazing livestock 
and demarcate their land. The tree functions as an erosion control and improved 
water infiltration. It also acts as a nutrient pump which helps to rehabilitate 
degraded land. In some countries, Jatropha is planted to provide physical 
support for vanilla plants. Jatropha plant extracts have many uses in traditional 
societies, including many medicinal purposes. The dried latex is used a marking 
ink, its ashes are used as cooking salt, leaves are used as food garnish, leafs and 
bark are used for dying clothes. Apart from its use as fuel, the oil can also be used 
for wool spinning and textile manufacture, and as a pesticide. The nuts are used 
as a purgative; hence the English name purging nut (or in Dutch: schijtnoot). 
Unfortunately most of the above information is anecdotic, hardly any of these 
claims have been researched thoroughly. 
 
Theoretically, Jatropha seedcake would be a valuable livestock protein feed 
supplement if it were not for its toxicity. Currently, removal of toxins is not 
commercially viable. Using non-toxic varieties from Mexico could be a viable 
option, but even these varieties may need treatment (FAO/IFAD 2010). Recently, 
new patents from Hohenheim University and D1 Oils have been approved which 
seem to alleviate these negative side-effects (Van Eijck et al. 2010). Since 2010, 
researchers at Wageningen University are exploring the possibilities for 
                                                 
50 Source: BridgeBuilders 2012; other sources to be added 
51 Source: Singh et al. 2008, cited in FAO/IFAD 2010 
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detoxification of seedcake for animal feed. They are looking into protein 
extraction for protein rich animal feed for pigs and poultry. A pilot factory is 
planned in Tanzania, after which market chains will be established (Bruins et al. 
2010). 
 
Out of these multiple uses, two of the most important uses for this study are 
dealt with below: soap making and fertilizer use. 
 

3.4.1 Jatropha oil for soap making 

 
How does it work? 
Jatropha soap is valued as a medicinal soap for treating skin ailments. Due to its 
simple technology, Jatropha soap making is potentially a viable small-scale rural 
enterprise in developing countries, although its commercial potential is not 
always realized (FAO/IFAD 2010). In various countries in Africa, soap is made in 
villages and sometimes on a small industrial scale, such as Tanzania. The process 
of soap making is relatively easy, and requires only some caustic soda and water 
as ingredients. If desired, colorant and perfumes could be added to make the 
soap more attractive for domestic use. The soap is often made in simple moulds 
(e.g from plastic bottles or pipes) and after hardening, it is cut into handsome 
pieces. The soap can then be sold at a good price, which makes soap-making a 
profitable small-scale business. The soap is mainly used for washing hands and 
since medicinal properties are attributed to the Jatropha soap, the soap can be 
sold at a good price in Tanzania (FACT Foundation 2010).  
 
Practical applications (only cases from Tanzania included) 

 A number of initiatives that were actively promoting Jatropha soap 
production have ceased to exist due to lack of market demand and 
insufficient value chain development. This includes KAKUTE in Tanzania, 
which at one time produced around 1.000 kg of Jatropha soap a year 
(source: Robinson & Beckerlegge 2008). Another failed initiative that 
used to be involved in soap production was run by two women groups in 
Engaruka and Leguruki and 2 private companies, KAMA Herbal Products 
Ltd. and JPTL (Jatropha Products Tanzania Ltd.). Jatropha oil was bought 
from Diligent. One of the problems was the large difference in the quality 
of the soap, due to lack of quality control at the oil extraction stage, as 
well as the very limited local and national market potential for Jatropha 
soap52.  

 Kwanza Collections is selling handmade Jatropha soap wrapped in its own 
banana leaf, promoted on the Internet as “a lovely gift” (see figure below). 
The Jatropha soap is handmade by artisans in Arusha, Tanzania, using the 
oil of Jatropha seeds harvested in the foothills of Mount Kilimanjaro53  

 Also in Tanzania, a women’s group in Mto Wa Mbu, a village near Manyara 
Lake, buys every month 20 litres of Jatropha oil from other women‘s 
groups for 2.000 TZS per litre (2 USD). From this oil they produce about 

                                                 
52 Source: Messemaker 2008 
53 Source: http://www.tenthousandvillages.com/jatropha-soap (viewed on 28/10/2010) 

http://www.tenthousandvillages.com/jatropha-soap
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40 kg of soap and sell this for about 126.000 TZS (120 USD), a piece of 
about 100 g for 500 TZS. It is sold mainly in dispensaries, as it is said to 
help against different skin diseases. Apparently, the women’s group 
activities have been discontinued due to competition with conventional 
soap54.  
 

 
Figure 14: Jatropha soap produced by KAKUTE, Tanzania (Robinson & Beckerlegge 2008) 

 

 
Figure 15: Jatropha soap from Tanzania (http://www.tenthousandvillages.com/) 
 
 

3.4.2 Jatropha seedcake for fertilizer use 

 
How does it work? 
Jatropha presscake makes an excellent organic fertilizer with a high nitrogen 
content similar to, or better than, chicken manure. It can make a valuable 
contribution to micronutrient requirements (FAO/IFAD 2010). Jatropha 
seedcake contains high amounts of nitrogen (3.8-6.4% by wt), phosphorus (0.9-
2.8% by wt) and potassium (0.9-1.8% by wt). It also contains traces of calcium, 
magnesium, sulphur, zinc, iron, copper, manganese and sodium. One ton of 
presscake contains approximately 51 kg of nitrogen, 18 kg of phosphorus and 13 
kg of potassium. It is equivalent to 153 kg of NPK industrial fertilizer having the 
composition ratio of 15:15:15, based on nitrogen content in presscake (FACT 
Foundation 2010). (Probably as important as the nitrogen is the high organic 
matter content in the presscake) 
 
Presscake has to be composted before it can be used as fertilizer. This can be 
done by leaving the cake for some time (a few weeks) outside, leaving it exposed 
to light and oxygen. Especially when presscake with high oil content is put on the 

                                                 
54 Source: Robinson & Beckerlegge 2008; pers. comm A. van Peer, August 2010 

http://www.tenthousandvillages.com/
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plants directly, it will negatively affect the plants, as it decreases the 
permeability of the soil and stimulates growth of fungi (FACT Foundation 2010; 
pers. comm. A. van Peer, December 2010). 
 
Using the cake as fertilizer is a good idea from the point of sustainability, to 
lessen the gap in the nutrient cycle. Farmers might be very interested to use the 
fertilizer for other important cash crops, such as maize. Doing so will be a direct 
benefit to them by saving costs of buying chemical fertilizer or by improving the 
productivity of their farms in case they are not yet using fertilizer at all. If oil 
pressing takes place close to farmers fields it is easy to transport the seed cakes 
back to the fields. If the oil pressing takes place further away, the farmers’ 
organization has to set up a logistical system that takes care of returning the 
seed cakes back to the farmers. An option would be to use the empty trucks that 
drive to the field when collecting seeds for transporting of the seedcake.  
 
As stated earlier on, in the philosophy of our planting model, seedcake 
should first and foremost be used as fertilizer to make sure that food 
security is not threatened. In our economic model, we have therefore not 
included the use of seedcake for energy purposes. Other byproducts, such as the 
shells and husks, could be used for energy purposes.. The only exception to this 
rule is when it is economically not feasible to return the seedcake to the farm 
(e.g. because of the long distance between the processing facility and the farms). 
 
An important consideration is that not returning the seedcake to the Jatropha 
farmland as fertilizer reduces the utility of Jatropha in improving degraded land 
(FAO/IFAD 2010). This applies to the use of fertilizer for the Jatropha trees. 
However, in case of intercropping, the seedcake can be either used on the food 
crops or on the Jatropha trees. In the former case, the nutrients are not returned 
to the Jatropha plant and the nutrient balance is not maintained. A compromise 
would be to use the seedcake in a mixture of 50/50 (food crops/Jatropha). It is 
also argued that the use of seedcake as fertilizer has less impact in terms of GHG 
balance, because the nutrient cycle is closed and the need for chemicals with 
high GHG emissions is reduced (Van Eijck et al. 2010).  
 
Practical applications 

 Diligent Tanzania is experimenting with the use seedcake or the slurry of 
biogas production as fertilizer55. 

 Successful cases of the use of fertilizer are mentioned in Van Eijck et al 
(2010), in the FACT project in Mozambique and in a number of projects in 
India. 

 

3.4.3 Jatropha biogas slurry for fertilizer use 

 
Another option is to use the centrally collected seedcake as input in a biogas 
plant and use the (much less bulky) slurry as fertiliser instead. There is little 

                                                 
55 Source: interview, J. Gevaerts, Diligent Tanzania 



 

 32 

evidence that this works well in practice (Van Eijck et al. 2010). As stated above, 
Diligent Tanzania is experimenting with this option. 
 

3.4.4 Jatropha shells and husks for fertilizer use 
 
Shells and husks can also be directly used as fertilizer by leaving them around 
the Jatropha trees as mulch and for crop nutrition. This might have an important 
function in terms of nutrient recycling, in case the seedcake cannot be returned 
to the farmland because of economic reasons (FAO/IFAD 2010).  
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4 Multicriteria analysis of relevant options for local 
energy use 

 
From the above overview of practical applications of local energy use (and other 
uses) of Jatropha products, it appears that there is a tremendous amount of 
information available. The information provided can guide local farmers in 
making the right choices in terms of the ideal “local energy use mix”. To this end, 
an overview table is presented below, containing 16 different applications of 
Jatropha and their local use value, based on the following criteria: 

 Economic value 
 Contribution to local energy supply 
 Contribution to nutrient balance 
 Contribution to GHG (Greenhouse gas) emissions balance 
 Opportunities to integrate in existing logistics 
 Opportunities to combine with other types of biomass 
 Water demand for energy production 
 Social-cultural impact & gender balance 
 Technical applicability in local context 

 
Combined to the value chain and cost benefit analysis that is presented in a 
separate report on the economics of Jatropha, it will be possible to make a well-
informed decision on the upscaling potential of Jatropha production and its 
potential for the improvement of local energy supplies. 
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Table 1: Multi-criteria analysis of Jatropha applications and local use value 
Legend: 
++:  very positive 
+:  positive 

=:  neutral 
-:  negative 
- - :  very negative 

 
  Criteria to 

rank local use 
value 

A. Economic 
value 

B. 
Contribution 
to local 
energy 
supply 

C. 
Contribution 
to nutrient 
balance 

D. 
Contribution 
to GHG 
emissions 
balance 

E. 
Opportunities 
to integrate 
in existing 
logistics 

F. 
Opportunities 
to combine 
with other 
types of 
biomass 

G.  
Water 
demand 
for energy 
production 

H.  
Social-
cultural 
impact & 
gender 
balance 

I.  
Technical 
applicability 
in local 
context 

 Part of plant Application  
1 Jatropha Oil Oil as fuel for 

transport 
+ / ++ 
depends on 
diesel price 

++ 
replaces 
imported 
fuel 

= ++ + / - 
depending on 
location of oil 
press 

++ = = ++ 

2  Biodiesel as 
fuel for 
transport 

+ / ++ 
depends on 
diesel price 

++ 
replaces 
imported 
fuel 

= + / -  
depending 
on source of 
chemicals 

+ / - 
depending on 
location of oil 
press 

++ ?  
check 
water use 

= + 

3  Oil for power 
generation 

+ / ++ 
depends on 
diesel price 

++ 
replaces 
imported 
fuel 

= ++ + / - 
depending on 
location of oil 
press 

+ = = ++ 

4  Oil for lighting - 
no 
commercial 
production 

= 
lamps not 
functional 

= = + = = = -  
lamps not 
functional  

5  Oil for cooking + 
ongoing 
commercial 
development 
of cooking 
devices 

+ 
replaces 
scarce 
fuelwood/ 
charcoal 

= + + + = ++ + 
improved 
stoves under 
development 
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  Criteria to 
rank local use 
value 

A. Economic 
value 

B. 
Contribution 
to local 
energy 
supply 

C. 
Contribution 
to nutrient 
balance 

D. 
Contribution 
to GHG 
emissions 
balance 

E. 
Opportunities 
to integrate 
in existing 
logistics 

F. 
Opportunities 
to combine 
with other 
types of 
biomass 

G.  
Water 
demand 
for energy 
production 

H.  
Social-
cultural 
impact & 
gender 
balance 

I.  
Technical 
applicability 
in local 
context 

 Part of plant Application  
6 Jatropha 

seeds 
Seeds for 
cooking 

+ + 
replaces 
scarce 
fuelwood/ 
charcoal 

+ / - 
depends on 
use of ashes 
as fertilizer 

+ + + = ++ = 

7 Jatropha 
Seedcake 

Briquettes or 
charcoal for 
cooking 

+ + 
replaces 
scarce 
fuelwood/ 
charcoal 

+ / - 
depends on 
use of ashes 
as fertilizer 

+ + ++ = ++ + / - 
smoke still a 
problem 

8  Briquettes or 
charcoal for 
power 
generation  

+ ++ 
replaces 
imported 
fuel 

+ / - 
depends on 
use of ashes 
as fertilizer 

+ = ++ = = + / - 
demands 
large scale 
production 

9  Biogas for 
cooking 

+ ++ 
replaces 
scarce 
fuelwood/ 
charcoal 

+ / - 
depends on 
use of slurry 
as fertilizer 

+ = ++ - - 
large 
amounts of 
water 
needed 

+ / - 
depends 
on local 
cultural 
habits 

-  
need for new 
energy 
system 

10  Biogas for 
power 
generation 

+ ++ 
replaces 
imported 
fuel 

+ / - 
depends on 
use of slurry 
as fertilizer 

+ = ++ - - 
large 
amounts of 
water 
needed 

+ / - 
depends 
on local 
cultural 
habits 

+ / - 
only in large 
scale setting 

11 Jatropha 
shells and 
husks 

Shells and 
husks for 
cooking 

=  
only for 
home use 

+ 
replaces 
scarce 
fuelwood/ 

+ / - 
depends on 
use of slurry 
as fertilizer 

+ = + = + / - 
depends 
on local 
cultural 

+ / -  
improved 
stoves under 
development 
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  Criteria to 
rank local use 
value 

A. Economic 
value 

B. 
Contribution 
to local 
energy 
supply 

C. 
Contribution 
to nutrient 
balance 

D. 
Contribution 
to GHG 
emissions 
balance 

E. 
Opportunities 
to integrate 
in existing 
logistics 

F. 
Opportunities 
to combine 
with other 
types of 
biomass 

G.  
Water 
demand 
for energy 
production 

H.  
Social-
cultural 
impact & 
gender 
balance 

I.  
Technical 
applicability 
in local 
context 

 Part of plant Application  
charcoal habits 

12  Shells and 
husks for 
power 
generation 

+ ++ 
replaces 
imported 
fuel 

+ / - 
depends on 
use of ashes 
as fertilizer 

+ = ++ = = + / -  
demands 
large scale 
production 

13 Non-energy 
based  
applications 

Oil for soap 
making 

-  
no existing 
commercial 
soap 
production 

- - 
oil cannot be 
used for 
energy 

= = + - =  
small 
amounts of 
water 
needed 

+  
women 
involved in 
soap 
production 

+ 

14  Seedcake for 
fertilizer use 

++ 
high demand 
for organic 
fertlizer 

- - seedcake 
cannot be 
used for 
energy 

++ 
seedcake 
used to 
enrich soil 

++ 
no need for 
chemical 
fertilizer 

+ / - 
depending on 
location of oil 
press 

+ = = + 
experiments 
ongoing with 
fertilizer use 

15  Biogas slurry 
for fertilizer 
use 

++ 
high demand 
for organic 
fertlizer 

++ ++ 
seedcake 
used to 
enrich soil 

++ 
no need for 
chemical 
fertilizer 

+ / - 
depending on 
location of 
biogas 
digester 

+ - - 
large 
amounts of 
water 
needed 

+ / - 
depends 
on local 
cultural 
habits 

+ 
experiments 
ongoing with 
fertilizer use 

16  Shells & husks 
for fertilizer 
use 

++ 
high demand 
for organic 
fertlizer 

- -  
biomass 
cannot be 
used for 
energy 

++ 
biomass 
used to 
enrich soil 

++ 
no need for 
chemical 
fertilizer 

+ / - 
depending on 
location of 
deshusking 

+ = = + 
experiments 
ongoing with 
fertilizer use 
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5 Selected use options of Jatropha oil 
 
This final chapter presents the preferred options for the utilization of Jatropha as 
a set of recommendations to farmers considering the adoption of Jatropha in 
their farming system. In combination with the economic calculation model 
presented in a separate report, a well-informed decision can be made on which 
options are preferred by the SPOs. 
 
A number of options have not been incorporated: 

 The use of the seedcake for the production of biogas: The remaining 
slurry after the production of biogas could theoretically be used as 
fertilizer, especially if combined with cow dung. However, as the press 
cake is usually centrally available at the press and the cow dung is usually 
distributed at people’s homes, it may be difficult to bring the two 
substrates together. In our calculation model, we have not included the 
biogas option because it is the preferred option to use the seedcake as 
fertilizer directly on-farm, so it is not available for biogas. 

 The other residual parts of the Jatropha fruit, the shells and husks, could 
theoretically be used for biogas production. However, in practice, this is 
not very realistic, as the shells cannot be used for biogas as they are too 
dry and woody. They do not decompose, not sufficiently fast anyway. In 
addition, the jatropha fruits are dehusked on the farm and the shells 
remain there, which means that they are difficult to collect to a central 
location. And finally, farmers usually do not de-husk the seeds before 
pressing them, which means that the husks remain part of the seedcake 
after processing the Jatropha seeds into oil. Therefore, the shells and 
husks are not considered to have any economic value to the farmers or to 
the SPOs. 

 
Based on the multi-criteria analysis in Chapter 4, an overview table is presented 
below, containing the four selected options for Jatropha use. These four options 
are used as the basic elements for the economic calculation model as presented 
in the report under this same project entitled Economic feasibility of Jatropha 
production and processing: a calculation model for business case development by 
small producer organizations (SPOs). 
 
Table 2: Selected use options of Jatropha oil  
 
Selected use option: 

1. Use of Jatropha oil or biodiesel as fuel for transport (replacing imported 
diesel) 

Possible uses:  

- Transport of coffee and other crops 

- Sales on local market 
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2. Use of Jatropha oil or biodiesel for power generation (replacing imported 
diesel) 

Possible uses:  

- Coffee processing (different stages) 

- Jatropha seed pressing 

- Power generation in villages (Multi-functional platform/mini-grid) 

3. Jatropha oil for lighting purposes (replacing kerosene) 

Possible uses:  

- Use in locally constructed Jatropha lamps 

4.Export of Jatropha oil 

Possible uses:  

- Use by aviation industry 

 



 

 39 

List of Literature 
 

 Baker, P. and Z. Ebrahim (2012), Jatropha – an update, CABI-UK 
 Baur et al. (2007), Biofuel from Jatropha curcas: Opportunities, challenges 

and development perspectives, World Agroforestry Centre 
 BridgeBuilders (2013), Carbon credits from planting and utilizing 

Jatropha curcas 
 Bruins et al. (2010). Valorisation of jatropha-oil by-products 
 DEG Jatropha Support programme (2012). Presentation of DEG program 
 Eijck, J. van et al. (2010). Jatropha Assessment – Agronomy, socio-

economic issues, and ecology. Facts from literature. NL Agency 
 Eijck, J. van, Smeets, E., Faaij, A. (2012). The economic performance of 

different crop production systems for energy in an East African 
smallholder setting; evaluation and comparison of Jatropha, Cassava and 
Eucalyptus. In: Agricultural Systems 

 FACT Foundation (2010). Jatropha, retrospective and future 
development. Paper for Jatropha Conference, Groningen, Nov. 1-2, 2010 

 FAO/IFAD (2010), Jatropha: A Smallholder Bioenergy Crop - The 
Potential for Pro-Poor Development 

 Friends of the Earth International (2010), Jatropha: money doesn’t grow 
on trees 

 GTZ (2009). Jatropha Reality Check – A field assessment of the agronomic 
and economic viability of Jatropha and other oilseed crops 

 Jongschaap et al. (2007). Claims and facts on Jatropha curcas L. 
 Levasseur et al. (2004), Live fences in Ségou, Mali : an evaluation by their 

early users 
 Loos (2009). Jatropha production in Tanzania 
 Messemaker (2008). The Green Myth? Assessment of the Jatropha value 

chain and its potential for pro-poor biofuel development in Northern 
Tanzania  
Mortimer, N.D. (2010), Lifecycle assessment of refined vegetable oil and 
biodiesel from Jatropha 

 Muys et al (2009), Life cycle inventory of biodiesel production from 
Jatropha 

 Practical Action Consulting (2009). Small-Scale Bioenergy Initiatives: 
Brief description and preliminary lessons on livelihood impacts from case 
studies in Asia, Latin America and Africa 

 Prakash, S. (undated), Meta evaluation of 6 Hivos biofuel projects 
 Robinson, S. & J. Beckerlegge (2008), Jatropha in Africa – Economic 

potential 
 Simpson & Van Peer (2009). Economic Growth Project - Jatropha Curcas 

Biofuel Project Assessment Mission: Senegal (Senegal River Valley) & 
Mali. 

 Struijs (2008). Shinda Shinda - Option for sustainable bioenergy: a 
jatropha case study 

 Teeffelen, J. van (2013), Fuelling progress or poverty? The EU and 
biofuels in Tanzania. Fair Politics and Evert Vermeer Stichting 



 

 40 

 Tomomatsu and Brent (2007). Jatropha curcas biodiesel production in 
Kenya - Economics and potential value chain development for 
smallholder farmers 

 Vyahumu Trust (undated). Production of the Sayari oil expeller. 
www.jatropha.de (accessed on 03/10/2011) 

 Wahl N. et al. (2009). Economic viability of Jatropha curcas L. plantations 
in Northern Tanzania – Assessing farmers’ prospects via cost-benefit 
analysis 

 Warnars, L. (undated), Biofuels: a Hivos perspective 
 Wiggins, S., Fioretti, E., Keane J. et al. (2008). Review of the indirect effects 

of biofuels: economic benefits and food insecurity. Overseas Development 
Institute, UK 

 Wiskerke, W.T., Dornburg, V., Rubanza, C.D.K. et al. (2010). Cost/benefit 
analysis of biomass energy supply options for rural smallholders in the 
semi-arid eastern part of Shinyanga Region in Tanzania. In: Renewable 
and Sustainable Energy Reviews, Volume 14, Issue 1, January 2010, 
p.148-165 

 Yamba, F.D. (2013), Keynote Address Bioenergy for Sustainable 
development in Southern Eastern Africa 

 
 
 


