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Context and reasons to start the project  
 

Initiators 

The feasibility study on Fairtrade certification of Jatropha originates from a request of the Dutch energy 

company Eneco, in 2008. The company was at that time considering to offer its customers a Max Havelaar-

labelled electricity option and hoped the certification could be made available. The Dutch National Fairtrade 

Organization Max Havelaar (MHNL) involved development organization ICCO in the plans. ICCO specializes 

a.o. in pro-poor supply chain development and renewable energy provision. In Tanzania the Dutch project 

team was complemented by the Kagera Cooperative Union (KCU) as the fourth partner in the project. After 

intensive discussion, green light for the study was obtained from the multistakeholder Board of Fairtrade 

International. In 2009 AgentschapNL, managing the Global Sustainable Biomass Fund of the Dutch Ministry of 

Foreign Affairs, approved the project proposal.  

 

About  Fairtrade certification 

Primarily in the South, many producers are marginalized by unpredictable trade conditions and economic 

injustice. The mission of Fairtrade Labelling is to connect consumers and disadvantaged producers through a 

Fairtrade Certification Mark. The Fairtrade Mark on consumer products conveys that the growers had a 

better deal. Fairtrade enables them to combat poverty, strengthen their trade position and take more control 

over their futures.  

Empowerment is a key concept in Fairtrade. Only in collaboration with other farmers can an individual 

smallholder hope to influence the market and thus his living conditions. Smallholders are therefore required 

to organize, in democratic and transparent Small Producer Organizations (SPOs).  For the products which the 

SPO exports under Fairtrade conditions, the buyer can, conform the Fairtrade standards, never pay below a 

fixed minimum price, which was set at a level that allows for a sustainable way of producing. The fixed 

premium on top of the price enables the gradual implementation of a development plan as made by the SPO. 

Only when provided with greater income security small farmers feel confident to make the (collective) 

investments needed to pull them out of poverty.  

The standards are set by Fairtrade International. This organisation is owned and governed by National 

Fairtrade Organizations (NFO) and Producer Networks together, on a 50-50 basis. The 24 NFO’s of which 

MHNL is one, license companies to use the Fairtrade Mark on consumer products in their country and they 

promote the Fairtrade concept. Auditing and certification is carried out by the independent organization FLO-

Cert, with has its offices on four continents. 

 

Beyond the myth 

It was not “the Jatropha-myth” that led to the start of the study. The project team was aware that claims about 

Jatropha’s wondrous capacities (high-yields-on-poor-soils) were simply invalid. It realized also that a 

business rush into Jatropha had already produced several examples of damage for smallholder livelihoods 
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and biodiversity. The purpose of the Cramer Testing Framework was precisely to counter adverse practices 

like these, by introducing sustainable production criteria. Biomass is likely to maintain a prominent place in 

the transition towards renewable energy of the EU and its member states. The motive behind the study was 

to find out if smallholders, instead of being victimized in the scramble for arable land, could directly share in 

the returns created by the new trade flows. Our assumption was that Jatropha, as a plant producing non-

edible oil, could have value for smallholders. Not as a replacement for their existing (food) products, but as a 

complementary crop in their farming schemes.  

 

Geographic research area 

The study focused on Tanzania, for several reasons. Sometime before the start of the actual project, an 

excursion organized by AgentschapNL together with Eneco pointed to Tanzania as a suitable testing area. 

Eneco was already involved in initiatives to source Jatropha from Tanzania and was familiar with the local 

biomass-related networks on the ground. From their side both MHNL and ICCO had a number of partners in 

the same country with an interest to participate in the feasibility study. 

 

Objectives of the project   
 

Research questions 

The study investigated the feasibility of Fairtrade certification of Jatropha. 

Fairtrade certification concerns international trade. A confirmative outcome would express that it is possible 

and also desirable to export Jatropha from countries of origin to Europe whilst Fairtrade criteria are 

respected.   

Secondly, the study explored the relevance of Jatropha for Fairtrade certified SPO’s.  

A feasibility study can of course also have a negative outcome. From the start the team took that possibility 

into account, and more so while the study progressed. However, concluding that the export of Jatropha oil is 

not recommended for SPO’s does not automatically imply that the same is true for growing Jatropha for the 

local market. A too limited scope in the study might have put valuable findings to waste.   

Target group in the study were SPO’s that are already Fairtrade certified for another crop, such as coffee. This 

brings multiple advantages. An infrastructure for product collection and marketing is in place. The 

organization already has transparent and democratic structures. And the organization is already familiar with 

socially and environmentally sound business practices.   

 

Fairtrade criteria for Jatropha 

For Fairtrade certification to be feasible, two conditions have to be met.  

1. There is sufficient market perspective  
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Fairtrade certified trade in Jatropha oil has to be rewarding for both the exporting SPO’s and the importing 

companies that use the feedstock for their fuel or electricity production.  This means that the sales price 

which is set as the Fairtrade minimum needs to be high enough to cover all the chain costs for the SPO (at a 

reasonable efficiency level), including the costs of certification. Furthermore, export prices must be more 

attractive than those in the local market. For the importing party Jatropha has to be the most competitive 

option in a range of alternatives capable to achieve the same energy objective. Lastly, required efficiencies in 

the operational costs of the standard body and the NFO’s put demands to the scale of the trade that is 

realized.  

2. A robust Fairtrade standard for Jatropha is realistically possible.  

Certification implies that farmers and traders must demonstrate their compliance with the applicable 

Fairtrade requirements. Which requirements should that be in the case of Fairtrade Jatropha? The team 

defined an ambition level, in the following manner.  

The Generic Fairtrade Standards (GFS) are the cornerstone. They apply for every single product brought 

under Fairtrade certification since they express the core principles of Fairtrade. The GFS (for SPO’s and for 

Traders) were compared with the principles that leading systems for sustainable biomass have included in 

their respective standards. A Fairtrade standard for Jatropha can obviously not go below the sustainability 

floor these systems have set. Selected for benchmarking were the standard of the Roundtable for Sustainable 

Biomass (RSB) and the Cramer Testing Framework for Sustainable Biomass, the origin of NTA8080. 

A rough evaluation led the team to distinguish three blocks. 

1. Domains in which existing Fairtrade requirements are about equal or higher than those of the biomass 

standards. This went for biodiversity; environment; human and labour rights.  

2. Domains covered by biomass standards but currently not considered in Fairtrade. This concerned the 

greenhouse gas balance: the required reduction in chain emissions when fossil fuels are replaced by 

biomass. The GFS also make no specific reference to the land and water rights of local communities and 

indigenous people.  

3. Domains in which the biomass standards lack requirements or where the included requirements are less 

demanding than may be expected in Fairtrade.  This concerned food security, local access to energy and 

economic viability. In the GFS the last topic is captured in the trade requirements for buyers. The other 

two issues are not (yet) dealt with in the GFS, but seem indispensable for the case of biomass.  

 

The Jatropha team decided to concentrate on the three topics last mentioned: food security; local access to 

energy and economic viability. They are crucial for a credible Fairtrade standard and they also determine to a 

large extent whether it is advisable for a SPO to embark on Jatropha. While the topics as such were not new, 

approaching them from the perspective of (Fairtrade certified) SPO’s introduced dimensions not yet covered 

in other research.  

 

Fields of research 

Core entity in the feasibility study is the SPO, the certified producer in Fairtrade. The organization works to 

the benefit of its members. It deals with the collective marketing of their products, often after having 

arranged for first processing of the crops. Usually SPO’s provide more services in addition. These services 
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may range from the centralized procurement of inputs and agricultural training to credit provision and social 

facilities.  

In the Jatropha study the SPO and its farmer members are not just envisaged to supply the raw commodity to 

an external buyer. By also processing the seeds into oil and other products, the SPO adds value for its 

members, value that is normally captured by the next actor in the chain.  

Three preconditions for Fairtrade Jatropha were tested in the study.  

1. Food versus fuel  

The inclusion of Jatropha in the farming system of smallholders must not lead to decreased levels of food 

production within the SPO.  

The impact of biomass production on the prices of food are of major concern to many observers. A shift in 

land use, direct or indirect, can result in lower food production and, in combination with a steadily growing 

world population, in food prices that poorer consumers cannot afford. Poverty reduction is in the heart of 

Fairtrade’s mission and any risk that growing Jatropha impacts negatively on local food security must be 

avoided. 

2. Local access to clean energy 

Part of the energy value of the crop is left behind in the producing country and made available for application in 

local energy systems. 

90% of the rural population in sub-Sahara Africa lives without access to electricity. Households largely rely 

on firewood for cooking.  In that perspective it’s hard to justify that sustainable biomass chains would only be 

developed to cater for needs in the industrialized world. For this reason the study worked from the principle 

that also when export under Fairtrade conditions would prove financially beneficial for farmer households 

and the community, spin off for improved access to clean local energy must be achieved in parallel to export.   

3. Economic feasibility  

The inclusion of Jatropha into the activities of the SPO and its members makes a positive business case. 

Growing Jatropha has to contribute to the economic development of the farmers. This means that the SPO 

must be in the position to pay its members a seed price that at least covers what it took the farmers to 

produce those seeds, and potentially a higher one. The sales price of the Jatropha oil has to allow for that, also 

taking into account the costs of processing and of other chain activities.  In Fairtrade a minimum price is 

always set, but doing so is only feasible when the distance with conventional market prices can remain 

reasonable. If buyers view the gap as too big to handle in the market they lose their interest. The product then 

prices itself out of the market.  

The rationale does not change if the SPO puts the Jatropha products to local use. The financial benefits must 

outweigh the costs, for both the SPO and its members. If Jatropha is sold locally or used directly by the SPO, 

certification has no added value, but the Fairtrade criteria keep their significance fully. 

Returns accrue first of all from the physical Jatropha chain. But the business case may be supported by the 

generation of Jatropha-related carbon credits.   
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Activities undertaken in the project  
 

1.  Agro-pilot  
 

Rationale, objectives and activities 

The most intensive part of the study was the agronomic pilot, carried out by three organizations of small 

coffee farmers in Tanzania, during two growth seasons: 2010-2011 and 2011- 2012.  The Kagera Cooperative 

Union (KCU), the Kilimanjaro Native Cooperative Union (KNCU) and the Association of Kilimanjaro Specialty 

Coffee Growers (KILICAFE) worked in respectively Bukoba, Moshi and Mbinga. The pilot model was 

developed by Ab van Peer, a Dutch agronomist with longstanding experience in tropical agriculture and 

specialized in Jatropha.  

A decrease in food crops when including Jatropha in 

smallholder farm systems can be prevented when better 

agricultural methods are introduced at the same time. That 

was the assumption behind the pilot model, that promotes the 

use of Jatropha as an intercrop and in hedges.  

Many developing countries can increase their productivity 

substantially, particularly in Africa where smallholders are the 

backbone of agriculture. More attention for the quality of seeds 

and other planting material, for the planting distance between 

the crops and for weeding is needed. Crucial however is an 

improved fertilisation of the soils, that are often exhausted. 

The seedcake that stays behind when Jatropha seeds are 

pressed into oil can play a crucial role as an organic fertiliser.  

Intercropping food and Jatropha has also other ecological 

advantages. They include efficient use of water and nutrients, an improved 

micro climate, erosion control, increased insects activity, less weeds and easier weed control.  

The pilots tested intercropping of Jatropha with Maize in a specific planting model. This system claims 40% of 

the land for Jatropha. Consequently, the loss of food production on this 40% must be compensated on the 

60% that remains. This requires a productivity increase of 66%.   

 

Figure 1: Map of Tanzania with pilot locations 
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Figure 2: Lay-out in all pilots 

Five different fertilisation treatments were compared for their results, varying between zero application and 

different rations of respectively manure and seedcake. The full description of the plot lay-out, the 

implemented planting methods and the experiments carried out can be found in the final pilot report1. 

The intercropping pilot tested a number of practical assumptions.  

 Food crops can be grown together with Jatropha  

 By introducing high quality seed varieties, manure or fertilizer and good agricultural practise, farmers 

can use 40% of their land for Jatropha without losing food production  

 Jatropha seedcake is as good a fertilizer as organic manure 

 

On-farm trials took place simultaneously. Objective was to see if the pilot on the demonstration field could be 

duplicated by farmers on their own farm, with similar results. For participation in the on-farm trials, a limited 

number of members from the three unions, between 20 and 25, was selected.  

 

                                                           
1 Annex 1: Ab van Peer/Fenny Eshuis (2013) , Pilot planting test scheme Jatropha – Agronomy results in Bukoba, Moshi and 

Mbinga 
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Every organization hired a skilled agronomist, who was charged with the operational responsibility for the 

pilot. They worked under supervision of Ab van Peer. The pilots were kicked off with a training for the 

agronomists in Dar es Salaam. After that Ab monitored the progress from a distance. He also made several 

trips to each project to assist the local agronomists at crucial moments in the pilot and to make direct field 

observations.  

Apart from a Pilot Planting Manual for the agronomists, Ab van Peer wrote the more comprehensive guide 

“Growing Jatropha”2. For use by individual farmers Ab made a short instruction folder3, also available in 

Swahili.  

The Dutch Jatropha team provided the framework for the agronomic tests, through a number of activities.  

 Identification of partner organisations, prior to the implementation phase. From a total number of nine 

candidates in Tanzania, eventually three farmer organisations were selected.  

 Development of the Pilot Guide, in consultation with the management of the respective SPO’s. This guide 

dealt with the organizational governance of the pilots. It contained the agreed activities and budget, 

contractually endorsed, as well as the mutual rights and obligations.  

 Part of the latter were mechanisms agreed upon to protect individual farmers from any possible financial 

risk connected to their participation in on-farm trials.  

 Involvement of the Farmers Field School Foundation to share their insights on extension methodologies. 

 Frequent interaction with the management of the organizations, a.o. in evaluation sessions during the 

pilot period.  

 

Results on the demo plots 

The agronomists piloted on demonstration plots where they implemented the intercropping model.  Good 

results were achieved. They can be summarized as follows.   

 The demo plots were well managed in all three locations. The lay out was respected and the fertilizer 

treatments were applied correctly. Only exception was Mbinga’s first round, where the agronomist 

unfortunately made some serious technical mistakes.  

 Out of seven trials in total, the 40% hypothesis was supported in five cases: twice in consecutive growing 

seasons in Bukoba and Moshi, and once in Mbinga. This is a score of over 70%. 

 The failure of the other two trials must be attributed to respectively human mistakes and erratic rainfall. 

Both are external factors that can be anticipated or taken into account. The first trial in Mbinga went 

wrong because of miscommunication. For Moshi goes that it is not advisable to grow maize during the 

short rains as was attempted in the pilot. The rains proved to be too unpredictable.  

 In all three locations the use of Jatropha seedcake gave as good or better results than the use of animal 

manure.  

 The yields differed substantially between the plot locations, primarily as a result of different climate and 

soil conditions. 

 

                                                           
2 Annex 2: Ab van Peer (2010), Growing Jatropha 

3 Annex 3: Ab van Peer (2012), Guide for farmers participating in the Jatropha Pilot 
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The graphs show the results for respectively Bukoba, Moshi and Mbinga. In each graph the benchmark is 

indicated by the open column.  The results are discussed in the full report.  
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Figure 3: Results of demo plots for Bukoba, Moshi and Mbinga 

 

Results in the on farm trials 

Far less successful were the outcomes of the farmer trials. In each region 20-25 farmers joined in as planned, 

but the vast majority abandoned the scheme before the test was concluded. The farmers had different 

reasons to do so. Some neglected instructions from the start, because they did not dare to take the risk of 

intercropping their regular food plots. They planted unused land instead. Others felt discouraged after first 

attempts had failed (like in Mbinga and during the short rains in Moshi). Bad publicity around other Jatropha 

projects in Tanzania also had its impact. A shared problem in all locations were bottlenecks in transportation. 

They complicated the distribution of inputs and hampered the local agronomists in their mobility. As a result 

they were unable to give sufficient assistance. The performance of the farmers showed once more that direct, 

personal guidance is imperative when starting to intercrop Jatropha.  

 

2.  Local energy utilization from Jatropha curcas  
 

Rationale, objectives and activities 

What are the best local use options of Jatropha for smallholder farmers? The second principle assessed in the 

feasibility study was that it should be possible to make part of the Jatropha crop available for application in 

local energy systems. To be able to provide SPOs with up-to-date and practical information on the various 

local energy use options that Jatropha offers, a desk research was carried out.  

The objective was to provide a concise and systematic overview of the state of the art and practical 

applications of local energy use of Jatropha. Information was obtained by carrying out the following activities: 
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 Literature review of studies and reports dealing with local energy use of Jatropha (worldwide 

but with  special focus on East Africa) 

 Interviews with entrepreneurs working with Jatropha, including Diligent Tanzania and Mali 

Biocarburant. 

 Interviews with NGOs and small producer organizations in Tanzania working with Jatropha. 

 

The resulting report, which is provided as an Annex to this one4, is specifically geared towards the situation of 

Tanzania, but the information is also useful in a more generic way for SPOs around the world.  

 

Results and findings 

State of the art and practical applications of local energy utilization from Jatropha curcas 

The different components of the Jatropha fruit – oil, seedcake, shells and husks - can be used in different 

ways, for energy or non-energy purposes. The most relevant options for local use of Jatropha were found to 

be as follows: 

Jatropha oil: energy based applications  

Direct use of Jatropha oil as fuel for transport:  

Jatropha oil can be combusted as fuel without being refined, as a replacement of diesel. 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 those of diesel fuel, a number of 

measures should be taken, and changes (conversions and modifications) must be made to the engines.  

Jatropha oil has also been successfully tested as fuel for airplanes, blended with kerosene, and it is expected 

that demand for this so-called bio-kerosene will rise in the years to come. 

Processing Jatropha oil into biodiesel as fuel for transport:   

Jatropha oil can be transformed into biodiesel through a process called transesterification (refining). 

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. Biodiesel may be used as partial blend (e.g. 5% biodiesel or B5) with mineral diesel or as 

complete replacement (B100) for mineral diesel. Some well-known examples of production of Jatropha oil or 

biodiesel for commercial purposes include Mali Biocarburant (MBSA) in Mali and Diligent in Tanzania. 

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

Jatropha oil can be used for the production of power or electricity. A diesel engine can serve to power a 

grinding mill, a generator or a coffee dehusking machine. In Africa, the concept of Multi-Functional Platforms 

(MFPs) is increasingly popular. It is based on multiple applications running on the same diesel engine. The 

Lister-type single cylinder engine, made in India, can use pure Jatropha oil without any problems. The only 

modification is an appropriate fuel filter. 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-

                                                           
4 Annex 4: Mark van Dorp (2013), Local energy utilization from Jatropha curcas: state of the art and practical applications  
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carts) or a generator (for welding or workshop tools, charging car batteries and mobile phones, water 

pumping, or rural electrification). 

 

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

Jatropha oil can be used to replace paraffin or kerosene for lighting purposes. The difficulties when using 

Jatropha oil for lighting include its high viscosity, the formation of cokes on the wick’s surface, and the high 

ignition temperature of Jatropha oil compared to petroleum. This makes it harder to ignite the fuel. There 

have been some experiments with modified petroleum lamps to run on Jatropha. 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.  

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

Designs of stoves using the Jatropha seed are based on the use of Jatropha seed kernels or the use of Jatropha 

oil, for instance in the ‘Protos’ stove developed by Siemens-Bosch. The main drawback of Jatropha oil in 

cooking stoves is its high viscosity, which often leads to clogging of the fuel pipe or burners. 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 recommended.  

Seedcake and shells-husks: energy based applications  

There are several energy applications for the Jatropha seedcake that remains after pressing. This includes the 

production of presscake or charcoal briquettes and biogas production. 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.  

Non-energy based applications 

Traditionally, Jatropha is highly valued for its medicinal uses and for local soap production. Also, Jatropha 

trees are used by farmers as a living fence to keep out grazing livestock and demarcate their land. And finally, 

the tree has several environmental functions, including erosion control, improved water infiltration and as a 

nutrient pump which helps to rehabilitate degraded land. Theoretically, Jatropha seedcake would be a 

valuable livestock protein feed supplement if it were not for its toxicity.  

Multicriteria analysis of relevant options for local energy use 

As there are many local use options of Jatropha, it was deemed useful to develop a selection tool that can 

guide small producer organizations in making the right choices in terms of the ideal “local energy use mix”. To 

this end, a multicriteria analysis was carried out, focusing on 16 different applications of Jatropha and their 

local use value. The full analysis can be found in the Annex to this report5. Each use option of Jatropha was 

scored, applying the following criteria: 

• Economic value 

                                                           
5 Annex 4: Mark van Dorp (2013), Local energy utilization from Jatropha curcas: state of the art and practical applications  



 

 14 

P
ro

d
u

ci
n

g 
Ja

tr
o

p
h

a 
F

ai
r 

 

• 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 

 

After comparing the scores of the multi-criteria analysis, four options for Jatropha use were selected as most 

beneficial from the point of view of smallholder farmers. These four options have been taken as basic 

elements for the economic calculation model (see next chapter). 

 

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 

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  

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 

 

 

 

3.  Economic research  
 

Rationale, objectives and activities 

Can Jatropha provide a positive business case, for the members and the SPO as a whole? A key component of 

the feasibility study was to look at the economics of Jatropha farming and processing by small producer 
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organizations.  To assess the economic feasibility of Jatropha farming for SPOs, the following activities were 

undertaken: 

 Literature survey of economic studies on Jatropha farming and processing6 

 Economic data collection about local energy use through the use of semi-structured 

questionnaires, filled in by the three SPOs in Tanzania7 

 Value chain analysis and a cost-benefit analysis of Jatropha production and processing, based on 

data collected during the literature survey as well as the field data 

 Setting up an economic calculation model to assess the economic feasibility of Jatropha oil 

production and processing by SPOs8 

 

The objective of this calculation model is to support SPOs in their decision making process before getting 

involved in Jatropha production and processing. The model enables them to make a rough estimate of the 

financial costs and benefits of various business cases for smallholders. In the economic study, which is 

provided as an Annex to this report9, the case of organized smallholder farmers in Tanzania is used to 

illustrate the cost-benefit model, but the calculation model is applicable worldwide if context-specific data are 

used to feed the model. 

 

Results and findings 

Is Fairtrade certification of Jatropha economically feasible? 

One of the building blocks in our study was an analysis of the value chain of Jatropha oil and seedcake. This 

was essential to obtain an improved insight into the different steps and actors in the chain. In the agronomic 

model as proposed, Jatropha fruits are produced at smallholder farmer level by means of intercropping and 

as hedges. After the fruits are harvested, collected and dehulled on the farm, the seeds are transported to the 

Primary Cooperative Society (PCS) at village level, and from there to a pressing facility. Next, the seeds are 

pressed into Pure Plant Oil (PPO). In the value chain charts below, the different steps are given for both local 

oil pressing and for central oil pressing (see figure below).  

 

                                                           
6 Part of this review was carried out by Marg Leijdens, an expert on the socio-economics of fairtrade production.  

7 Apart from our own data collection during a number of trips to Tanzania, interviews were held by Christopher Ndangala, a 

Tanzanian researcher who visited the three SPOs and collected data on the use of Jatropha and on local energy use. 

8 The calculation model was set up in close collaboration with Martha Djourdjin of BridgeBuilders, who also produced the 

calculation model for carbon credit generation (see next section). Pre-studies on carbon trade in Jatropha were carried out by 

Anne Marieke Schwencke. 

9 Annex 5: Mark van Dorp (2013). Economic feasibility of Jatropha production and processing: a calculation model for business 

case development by small producer organizations (SPOs) 
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Figure 4: Value chain analysis of Jatropha oil production and processing 

An important choice to be made by small producer organizations is whether or not to process the Pure Plant 

Oil into biodiesel by a process called transesterification. Biodiesel production requires more advanced 

technical skills and higher capital investments, leading to a different cost benefit analysis compared to the 

sales of Pure Plant Oil. In our calculation model, biodiesel production is included as well, to be able to 

compare the economic perspectives.  

Jatropha oil can be used directly, sold on local markets, or exported. Currently, local demand for Jatropha oil 

is still limited, but it is expected that demand will increase when Jatropha oil becomes more competitive 

compared to fossil fuels such as diesel or kerosene. This includes Jatropha oil as fuel for transport, power 

generation, cooking or lighting, or as an ingredient for soap making. For Jatropha biodiesel, local demand 

potentially exists as fuel for transport or power generation. Regarding exports, there has been increasing 

demand for Jatropha oil from the transport sector (especially aviation), although this is still a volatile and 

uncertain market. 

In this study  we have only incorporated those options that are based on the use of Jatropha oil for energy 

purposes. Non-energy use options, such as soap production, are not dealt with because of our focus on 

Jatropha as a biofuel crop.  

Jatropha seedcake provides a valuable by-product from the production of Jatropha oil. It consists of the 

remaining biomass after pressing the oil from the Jatropha seeds, and represents 65-75% of the total weight 

of the seed. An important consideration is how to use the seedcake. The seedcake can either be returned to 

the farm as an organic fertilizer, or it can be used as a fuel feedstock, e.g. for briquette making or production 

of biogas. In the frame of this feasibility study it is assumed that seedcake will be used as fertilizer to increase 

food crop productivity.  

A second building block in the assessment was a review of economic studies on Jatropha production for 

smallholders (with a focus on East Africa). Overall, these studies point out, not surprisingly, that Jatropha is 

generally not the wonder crop it was once assumed to be. Most studies come to the conclusion that the 

Jatropha projects researched were not leading to huge profit making business cases, and sometimes appeared 

to be loss making enterprises. One study even concludes that the only business case with clear economic 

potential is the planting of Jatropha as hedges.   
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An overall finding is that the economic feasibility of Jatropha oil or biodiesel is directly related to the price of 

conventional diesel. It is argued in several studies that Jatropha oil production becomes feasible once its 

production cost is lower than the diesel price.  

Most of these findings are confirmed by our own cost-benefit analysis, which we undertook in Tanzania 

between 2010 and 2012, based on collected local data. However, much depends on the assumptions and 

economic values calculated with.  

Our cost-benefit analysis was carried out at two levels, firstly the level of Jatropha seed production, and 

secondly the processing of Jatropha seeds into oil and seedcake. Our assumptions were relatively 

conservative. The calculations showed that production of Jatropha oil by SPOs or farmers was economically 

feasible when the oil was used to replace diesel or kerosene. This means that Jatropha planted in an 

intercropping model can be beneficial in terms of lessening the imported fuel dependency. However, the 

export of Jatropha oil appeared to be very unprofitable and is therefore not recommended. This negative 

profitability was mainly related to the high costs of transport to export markets and the relatively low market 

price for aviation fuel, with which Jatropha oil is currently competing.  

The last findings answer the question that gave cause to the feasibility study.  Fairtrade certification of 

Jatropha is not recommendable.  This conclusion follows from the fact that exportation would not be the most 

attractive option for SPO producing Jatropha oil, since the economic perspectives of local use are better than 

those of international trade. This makes the development of a Fairtrade standard for Jatropha unnecessary. 

For  the internal trade in most of the countries where the crop potentially can be grown, certification has no 

added value.   

 

What is the economic potential of Jatropha production for SPOs? 

As a key output to this study, an economic calculation model for Jatropha production and processing was built 

to provide an interactive tool for SPOs that allows them to: 

• input up-to-date data from their own context,  

• update the data whenever new information is available 

• model different project sizes, based on the number of participating farmers, or hectares of land 

included in the project over the years 

• vary a range of relevant variables simultaneously to model different project scenarios 

 

In this way, SPOs could compare a much wider range of scenarios, based on more relevant data, than are 

available in any of the existing literature. This is especially relevant for the evaluation of the potential impact 

of significant developments in key variables, such as new seed varieties, developments in the price of diesel, 

or increasing demand for exports, as suggested in the literature. Nevertheless, the model allows only an 

initial, rough cost-benefit analysis. For further concretization, the assumed values and dynamics need to be 

refined further according to the local context and the expectations on future market developments. 

In our model, a number of economic indicators are used to assess the profitability of Jatropha production: Net 

Present Value, Free Cash Flow, Internal Rate of Return and the break-even price of producing Jatropha seeds. 

Costs and benefits of Jatropha production and processing are assessed over a 15-year period. It is assumed 

that Jatropha starts to produce substantial amounts of fruits around the third year, with maximum yields 

after 9 years.  
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The business cases are focused on the following use options of Jatropha oil :  

1) The use of oil or biodiesel for transport: In this case, the main assumption is that the diesel that is 

currently used by the SPO for transport (in trucks or other vehicles), will be replaced by Jatropha oil or 

biodiesel.  

2) The use of Jatropha oil or biodiesel to power generators: In this case, the main assumption is that the 

diesel that is currently used by the SPO for power generation will be replaced by Jatropha oil or biodiesel.  

3) The use of oil for lighting purposes: In this case, the main assumption is that the kerosene that is 

currently used by households for lighting purposes will be replaced by Jatropha oil.  

4) The export of oil: The main assumption in this case is that the most of the Jatropha oil produced will 

be exported and traded in the international market, for instance for use by the aviation industry.  

The calculation model is based on the assumption that the economic value of Jatropha oil or biodiesel can be 

measured by taking the price of conventional fuel (diesel, kerosene, jet fuel) as a proxy for the value of 

Jatropha oil or biodiesel. When farmers or SPOs are using Jatropha oil or biodiesel to replace other fuel 

sources, this will save them the expenses for the last.  The calculations indicate what the  switch would imply 

for the income of farmers and SPOs.  

For the first two business cases (Transport and Power generation), the Jatropha oil is actually replacing diesel 

that would otherwise have to be bought by the SPO. This is for instance the case when Jatropha biodiesel is 

used to fuel a truck for coffee transport or to power a stationary engine in a coffee curing factory. For the 

business case of lighting we have used the price of kerosene as a proxy for the value of Jatropha oil, as most 

people in rural areas in developing countries use kerosene to light lanterns. The remaining oil that is not used 

by the SPO is assumed to be sold on the local market at the market price of Jatropha oil or biodiesel (where 

the price of biodiesel is assumed to be equal to the price of conventional diesel). For the case of export, we 

have assumed that the Jatropha oil can be sold at the market price of jet fuel, given the high demand for 

biofuels in the aviation industry. 

In addition, we have taken into account the economic value generated by channeling back the Jatropha 

seedcake to farmers for use as fertilizer. Even though we assume that the farmers will receive the seedcake at 

zero cost, the replacement value of organic fertilizer can be monetized, as in our business case farmers can 

use the organic fertilizer (e.g. cow manure) for other purposes. The value attached to the seedcake is 

currently put at 50% of the market price of Jatropha seedcake. 

Finally, we calculated the income flows from carbon credit generation, based on the calculation model 

developed by Bridge Builders (see next section). 

In our model, the different project designs envisaged by the SPO can be represented through the following 

variables that need to be filled in by the user: 

• The number of farmers participating in the Jatropha intercropping scheme within the organizational 

setting of an SPO. For this variable, it needs to be determined how many farmers will be involved in each 

year. It is recommended to start with a limited number of farmers participating in the beginning, with 

increasing numbers in consecutive years. This will allow the SPO to have the farmers trained at a realistic 

pace and create a revolving seed distribution system, in which farmers that have planted in the beginning 

will deliver seeds to farmers that are adopting later in the process.  
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• The total land area used for Jatropha intercropping. SPOs need to fill in the area planted in each year 

of the project. This can also be used to calculate the average plot size and length of the Jatropha hedges.  

• The expected yield per hectare for Jatropha, which depends on the climatic conditions (rainfall and 

temperature), ecological zone, and altitude of the area. In the calculation model, for Jatropha 

intercropping, users can choose a yield ranging between 1 to 4 tons of Jatropha seeds per hectare. For 

Jatropha hedges, this is ranging from 0.10 to 1.00 kg of Jatropha seeds per tree. 

• Is the SPO planning to use pure plant oil or process it into biodiesel (only for the 1st and 2nd 

business case)?  

• Is the SPO planning to incorporate a carbon credit component as an additional income generating 

activity? 

The calculation model is provided as an Excel sheet (attached as an annex to this report10). A user’s guide to 

the calculation model is presented as well. In the first tab of the Excel sheet, the Cockpit, users can enter their 

context-specific data, after which the economic calculations will be done automatically. The Cockpit also 

contains the key financial outcomes of the economic calculation model. We have tested the model for the 

fictitious case of an SPO in Tanzania to illustrate the use of the calculation model. Some of the results are 

presented below, to give an idea about the type of data that the model can provide. 

 

Figure 5: Sample of projected cash flow of a fictitious case of an SPO in Tanzania (example taken from 

business case 1: Oil for transport)  

                                                           
10 Annex 8: Mark van Dorp and Martha Djourdjin (2013). Economic Calculation model – Excel sheets.  
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Results: Financial 

projections for the 

Business Case (in case 

of plant oil production) 

Business case 

1: Oil for 

transport 

Business case 

2: Oil for 

power 

generation 

Business case 

3: Oil for 

lighting 

Business case 

4: Oil for 

export 

IRR 5 years 

-46% negative 

value* 

5% negative 

value* 

IRR 10 years 

18% 17% 48% negative 

value* 

IRR 15 years 

26% 25% 50% negative 

value* 

Total Net Present Value 

(over 15 years) 

 $        505.841   $        466.355   $        766.008   $    -4.739.895  

Total cash flow for 

business case (not 

discounted)  

 $     3.756.675   $     3.657.014   $     3.274.373   $  -

22.894.519  

NPV per hectare (over 

15 years) 

 $          101   $            93   $               153   $         -948  

NPV per hectare (per 

year) 

 $              7   $              6   $                 10   $           -63  

*: No result given in Excel model because values are too extreme. 

Figure 6: Sample of results of economic calculation model of a fictitious case of an SPO in Tanzania  

The model can be used to assess the feasibility of Jatropha production and processing based on specific inputs 

fed in by SPOs that are considering to start Jatropha farming. The value of this model lies in the fact that it can 

be used in the early stages of deciding on whether or not the use of Jatropha in an intercropping model would 

make an interesting business case. This should always be followed by a more rigorous exercise with the help 

of a business development consultant, providing a more tailor made business plan. 

The calculation model is based on the most recent academic insights as well as the results of the Jatropha 

planting pilot in Tanzania. However, it is important to realize that the model has not yet been field tested. 

After sharing the calculation model for use by small producer organizations, it would be useful to incorporate 

the feedback from the first generation of users, not only to improve the model but also to find out whether the 

model is sufficiently responding to the needs of SPOs. 
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4.  Carbon credits  
 

Rationale, objectives and activities 

Can the business case for Jatropha be strengthened by looking at the potential for carbon credit generation as 

an additional income generating activity? When we started looking at this question, there appeared to be very 

limited experience with carbon credit generation from Jatropha. Therefore, it was decided to do an initial 

exploration of its potential for small producer organizations. As a result, a report on Carbon Standards for 

Jatropha was provided in 2011 by Bridge Builders11.  The report is accompanied by project fact-sheets 

including the eligibility criteria for carbon credits from Jatropha, as well as by templates for the rough 

estimation of credit generation potential and viability of carbon credit development of specific projects. This 

last output forms an important part of the economic calculation model as described above. 

In addition, an introduction for Small Producer Organizations on the use of carbon credits from Jatropha was 

produced by Bridge Builders.  The concept of carbon trade is complex and not yet commonly known.  This 

introduction is written in an accessible and easy-to-understand language (provided as an Annex to this 

report12).  

Results and findings 

A key finding of the carbon credit component of our study is that there are two main avenues to generate 

carbon credits from Jatropha:  

 Planting Jatropha on land that was not covered by forest before, which in carbon terms represents a 

sequestration project. In a sequestration project, the trees take up CO2 as they grow. As long as 

there was no forest before on the land where the Jatropha is planted, or no trees were cut down in 

order to be substituted with Jatropha, then it is considered that the CO2 sequestered by the project 

is “additional” to what would have happened without the project. But this CO2 could be lost once 

trees are cut down or lost to pests, floods, or fire. Hence, some standards issue carbon credits in 

advance, soon after the trees are planted, in order to stimulate farmers and the SPO to care for the 

trees and make sure they are protected from harm. 

 Using plant oil or biodiesel for the SPO truck fleet or for generating heat, electricity, or other energy 

in a processing plant, substituting diesel partially (for example by blending) or completely. These 

types of projects are called emission reduction projects.  

In the report by Bridge Builders, a detailed overview is given of the sequence of steps that SPOs need to 

undertake in the certification of a project and generation and sale of carbon credits.  

The overall conclusion is that registering a carbon project and bringing it to fruition is not an easy task. 

However, it could provide valuable finance for implementing an energy or agricultural project and build 

important capacity at the SPO. SPOs should carefully examine all the information they have, consult with 

experts in the field and assess if they can secure the financial resources needed. They should only enter a 

Jatropha-based carbon project if they feel sure it will bring them significant benefits.  

                                                           
11 Annex 7: Martha Djourdjin & Voker Jänsch (2011). Carbon Standards for Jatropha Intercropping by Fairtrade-Certified Small   

Producer. BridgeBuilders; Anne-Marieke Schwencke, working at the time with ICCO also contributed to the carbon credit 

component of this study. 

12 Annex 6: Martha Djourdjin (2013).  Carbon Credits from Planting and Utilizing Jatropha. Introduction for Small Producer 

Organizations. BridgeBuilders.  
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General conclusions and Lessons learned 
 

• The agronomic pilots carried out in Tanzania give strong reasons to believe that smallholder food 

production can benefit from intercropping with Jatropha, provided strict instructions are followed.  

 The pilot results were achieved in a Jatropha-Maize intercropping model that compared different 

fertilisation treatments: none, organic manure and Jatropha seedcake. The seedcake proved to be as 

good a fertilizer as organic manure. The pilot made use of high quality seed varieties and appropriate 

attention was given to planting distance and weeding.  

• SPO’s that would want to start with Jatropha must have an extension scheme in place that ensures 

direct, frequent assistance to the farmers.   

In the on farm trials most of the participating farmers deviated from the instructions given at the 

start.  Main driver behind their behaviour was the wish to avoid risks. Bottlenecks in transportation 

kept the agronomists from seeing the farmers as often as needed, therefore their practices were not 

corrected in time.  This resulted in disappointing outcomes.  

• Jatropha products know many applications that can help the local population to increase its access to 

clean energy and lessen its dependency on imported fossil fuels.   

 A multi-criteria analysis pointed to four local use options as potentially the most beneficial from the 

point of view of smallholder farmers. 1. Jatropha oil or biodiesel can serve as fuel for transport, e.g. in 

the trucks of the SPO itself. 2. Jatropha oil or biodiesel can be used for power generation, e.g. for 

processing machines, Jatropha seed pressing or power generation in villages. 3. Jatropha oil can be 

put to use for lighting purposes, replacing kerosene, e.g. in locally constructed Jatropha lamps. 4. 

Jatropha oil can be exported.  

• Since the business case for local use of Jatropha products shows more potential than export does, 

developing Fairtrade certification for Jatropha is not recommendable.   

 This conclusion was arrived at in calculations made for the Tanzanian situation in 2013. The option 

to export Jatropha oil showed a negative profitability. The outcome was mainly related to the high 

costs of transport to export markets and the relatively low market price for the aviation fuel with 

which Jatropha oil is competing.  

• Cautious optimism seems justified regarding the economic viability of Jatropha growing and 

processing by SPOs. Decisive are context-specific parameters that determine costs and benefits of 

specific projects. Among the most crucial ones is the price of diesel.   

 Page 20 of this report presents the results of a fictitious SPO-case in Tanzania. Case and variables 

used are elaborated in Annex 5, which discusses the calculation model in detail.  

• It is worthwhile to assess, as the calculation tool enables to do,  if carbon credit certification of the 

envisaged Jatropha project could contribute to its viability.  

However, a Jatropha-based carbon project requires significant investment of time and effort as well 

as capacity building within a typical SPO. It is therefore only recommended for SPOs that already 

have experience with carbon credits or with databases and geo-referencing. 

  

The lessons that were learned during the study were captured in the annexes to this report. They were 

written for use by SPO’s that are interested to find out  if Jatropha has something to offer them.  
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The eight annexes, which can be read as stand-alone reports, provide background information tailored to the 

situation of SPOs. This information is complemented with practical tools:   

• The intercropping model is profoundly discussed in Growing Jatropha. A practical instruction for 

individual farmers can be found in the Jatropha Guide for Farmers.  

• The economic calculation tool helps SPOs to make a first judgment on the business case Jatropha 

would present in their specific situation.  

 

Utrecht, December 2013 

 


