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Project implementation 

Main author: Peter Moers 

6.1. Introduction 

Once the feasibility of a jatropha project has been established, the actual project can be realized. This 

can be done in many ways and it  involves many decisions. A project designer will have to take 

important decisions on the ownership model (who owns the plantations? who owns the processing 

plant?), on the production model (how will the production chain look like?) and on the financing 

model (how are plantations, processing plant etc. financed?). This chapter provides an overview of 

the options and indicates which option is more appropriate, given a certain context. Finally, this 

chapter offers insight into the main criteria that have to be taken into account if the promoter 

intends to design a sustainable jatropha project.  

6.2. Ownership, Production and Finance models 

Jatropha project designers focusing on the implementation phase will have to make several strategic 

decisions about who will own the production facilities, what products to include in the chain and how 

to finance the different components of the enterprise. These decisions determine to a large degree 

the social impact and sustainability of the production chain to be promoted. This chapter aims to 

describe the most important options, with the respective advantages and disadvantages. 

 

As stated before, this manual will only focus on small- and medium-scale initiatives (up to a total of 

1000 ha, in smaller parcels) whose main objective is to improve living conditions of small farmers and 

their families. This excludes models based on the purchase of large areas of land for jatropha 

monocultures, in which the role of the local population is reduced to the supply of cheap labour. 

6.2.1. Ownership 

Participation of the small producer in the jatropha production chain varies widely among jatropha 

projects worldwide. Ownership is in this section defined as the economic participation of small 

farmers in the different stages of the production chain. Ownership matters, because it can be the 

difference between receiving a fair price or being exploited. But if conditions are not right, ownership 

may lead also to corruption, inefficiency and entrepreneurial failure.  

 

This section first gives an overview of the different ownership models, each with its own  advantages 

and disadvantages. Recommendations about choosing the most appropriate model are also given, 

based on the opportunities and constraints that the local context presents.  

 

 

 

 

 

 

6.2.1.1. Ownership models 

When describing the role of small farmers in the production chain, three pure ownership models and 

two hybrid models can be distinguished, based on two criteria: the ownership of the plantations and 

he ownership of the processing plant. The following table gives an overview of the ownership 

options. 
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Table 1 - Overview of ownership models. 

Plantations owned by Processing enterprise owned by 
Model 

Farmers Processing enterprise Farmers Third party 

Pure models:  

A. Pure plantation   X   X 

C. Pure outgrowers X     X 

E. Pure farmer-owned X   X   

Hybrid models:     

B. Plantation with outgrowers X X   X 

D. Farmer participation in processing plant X (X) X X 

 

6.2.1.1.1. Pure plantation model (model A) 
In the pure plantation model, a single (often foreign) company buys large areas of land (thousands of 

ha are not uncommon) and establishes jatropha plantations managed directly by the same company. 

This model is particularly used in Latin America, where 44% of all jatropha initiatives are managed as 

large, single-owned plantations [1]. Given the extremely high start-up costs for land purchase, most 

promoters negotiate long-term concessions or lease agreements with (local) governments or former 

landowners. As mentioned above, this model will not be further discussed, because it does not 

involve small, independent farmers.  

 

6.2.1.1.2. Pure out-grower model (model C) 
In the pure outgrower model, a private (national or foreign) biofuel processing and marketing 

enterprise signs contracts with farmers for the production and supply of jatropha seeds. The central 

enterprise generally pre-finances part of the plantation investment of outgrowing farmers in 

exchange for the exclusive right to buy seeds from these farmers. Some processing enterprises 

create funds for social projects in the communities of their out-growers.  

 

The processing enterprise is not necessarily an external or capital-intensive enterprise. An example of 

a pure outgrower model that is community-owned are the Multi-Functional Platforms (MFP) in 

Western Africa. The platforms are generally owned and operated by a local entrepreneurial group 

(often women). Farmers bring their jatropha fruits to the dehuller and press of the platform, pay for 

the service but remain owner of the oil and presscake. The processing enterprise may or may not be 

engaged in the marketing of the oil and presscake. In this way a service is provided to the community 

and local employment and income is created. These platforms may also co-exist with a central 

processing facility, in which the platforms play the role of local collection centres. When referring to 

the sustainability of these platforms, the importance of organizational capacity and technical skills at 

community level cannot be overemphasized. More information on Multi Functional energy Platforms 

can be found at: http://www.mfrfp.com/. 

 

6.2.1.1.3. Pure farmer-owned enterprise (model E) 
Pure (100%) farmer-owned processing enterprises are extremely rare. In this model, jatropha 

producing farmers are 100% owners of both the processing and marketing facilities. This can be in 

the form of a cooperative (in which the “surplus” is distributed according to the production supplied 

by each member) or as a private enterprise (in which profits are distributed according to the value of 
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shares held by each owner). The latter is especially appropriate in countries where the term 

cooperative has a connotation of corruption and inefficiency. To avoid a dominance of one or more 

large farmers in the private enterprise, BYSA in Honduras has opted to include in their statutes an 

article that makes it impossible for one single person to own more than 5% of all shares.  

 

The main reason for relatively few farmer-owned jatropha enterprises is the lack of confidence of 

investors (including banks) in jatropha ventures. It is expected that in the near future, once more 

field evidence about the crop’s yields becomes available, more member-based enterprises, such as 

cooperatives, will invest in jatropha ventures. 

 

6.2.1.1.4. Plantation with outgrowers1 (model B) 
The central plantation with outgrowers is an intermediate model between model A (pure plantation) 

and model C (pure outgrowers). It is the most common model worldwide. According to a survey 

conducted in 2008 by GEXSI among 240 jatropha projects in 55 countries, two-thirds of all jatropha 

projects involve small farmers, mostly in combination with a larger plantation managed by the 

promoters themselves [1].  

 

The popularity of this model is due to the combination of low-cost and reduced risks. Working with 

outgrowers reduces start-up costs significantly (no land purchase required). On the other hand, 

depending completely on outgrowers is considered a high risk by external investors because of the 

lack of control over the feedstock. The combination of operating an own plantation to secure a 

minimum of feedstock, and contracting outgrowers to increase the occupancy rate of the processing 

equipment, is considered by many external investors to be an attractive combination.  

 

6.2.1.1.5.   Partial farmer participation in processing plant (model D) 
Jatropha initiatives in which farmers are co-owner of the processing enterprise are rare but do exist. 

One example is the BYSA enterprise in Honduras [2], which is set up as a private enterprise with 49% 

of its shares owned by jatropha-producing farmers and the remaining shares by a local development 

NGO [3], who will sell the shares gradually to farmers as the enterprise matures (transition to model 

E.). BYSA is – according the above mentioned GEXSI study – the only initiative in Latin America that 

does not follow model A or B [4]. Another example is Mali Biocarburant, which is 20% owned by a 

farmers association [5]. In order to facilitate the purchase of shares by poor farmers, part of the 

payment for seeds to farmers may take place in the form of shares.  

6.2.1.2. Appropriate ownership models 

As explained in the previous sections, the economic participation (in terms of ownership) of jatropha 

farmers in the biofuel production chain is the lowest in model A, and the highest in model E. While 

model E. may be the most preferable from the social point of view (maximum distribution of added 

value among the final target group, farmers), the sustainability may suffer if there is no local capacity 

in key technical and management areas.  

 

The following table gives an overview of the main factors influencing the choice of the ownership 

model. Obviously, these factors are context indicators, not absolute conditions. A distinction is made 

between more centralised ownership models (A,B,C) and models with more participation of small 

farmers (model D and E). 

 
Table 2 - Overview of main factors determining the choice of ownership model. 

Factor Favours A-B-C model Favours D-E model 

                                            
1
 “Outgrowers” are defined in this document as independent (often small) farmers that supply jatropha seeds to 

an external processing facility, mostly on contract basis.  
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Local management capacity Poor Good 

Local technical capacity  Poor Good 

Market Mainly overseas  Local  

Land distribution  Unequal Equal 

Previous experiences with farmer-owned 

enterprises (e.g. coops) 
Bad Good 

Local investment capital Unavailable Available 

Grants for capacity building for small 

farmers and processing enterprise 
Unavailable Available 

 

6.2.1.2.1. Ownership models B and C 
It is clear that the B and C models tend to be less risky options in a context with low technical, 

managerial, organizational and marketing capacities (all typical features of a developing area 

context). The participation of a well-reputed commercial party who has these qualities can 

compensate for capacity deficiencies at the local level. The participation in the B and C models of 

non-profit parties2 and social venture capital3, with a clear and genuine vision of poverty alleviation, 

can increase chances of positive social impact.  

 

In case the jatropha initiative is financed from (semi) commercial sources, B and C are probably the 

most acceptable models to start with for all parties involved, especially in capacity-deficient areas 

such as sub-Saharan Africa. The challenge in these B and C models is to ensure fair conditions for the 

(small farmer) outgrowers. SNV is active in developing the Inclusive Business concept in Latin 

America, Africa and Asia, and can be an interesting party to ensure a fair distribution of benefits 

between the investor and small, outgrowing farmers4. 

 

In a low-capacity context, FACT considers models B and C to be acceptable transitional models, to 

bridge the period in which local capacities are built or strengthened as a necessary condition to 

create a viable processing enterprise. However, FACT recommends in the longer run to strive for 

ownership models that integrate small farmers, not only as suppliers, but also as shareholders in the 

enterprise. 

 

The transition of outgrowing farmers from a B or C model to a D or E model, may occur naturally 

once local capacities have developed sufficiently. Farmers may see opportunities to engage in 

processing activities (independent from the central processing enterprise), thus increasing their 

incomes. It has to be ensured that farmers (outgrowers) are not tied into strangling contracts with 

the promoter (central processing enterprise) aimed at maintaining a relationship of dependency and 

exploitation. Exploitative conditions in contracts are mainly related to duration (e.g. 30-year 

exclusive purchasing rights) and price (determined arbitrarily and exclusively by the promoter). These 

                                            
2 The participation of development NGOs in jatropha projects involving small farmers is quite common: DED, 
GTZ (both German), SNV, HIVOS, FACT, KIT, STRO (all Netherlands) are just a few of the many non-profit 
organizations active in this field. There are also various reports of commercial enterprises making use of field 
structures of NGOs in their promotional network (see Zambia pag. 62). In these cases, NGOs use commercial 
capital to provide loans to their target group and finance part of their own activities. In fact, the social and 
physical assets of rural development NGOs, such as their detailed knowledge of the local context, their 
experience with rural credit, their existing field structures (offices, extension workers, vehicles etc.), the 
confidence built among farmers and ability to call for well-attended meetings can become of increasing 
commercial interest, paving the path for more and more mixed (profit – nonprofit) alliances in the near future. 
3 Social venture capital is a form of venture capital investing that provides capital to businesses deemed socially 
and environmentally responsible. These investments are intended to both provide attractive returns to investors 
and to provide market-based solutions to social and environmental issues. 
4 For more information on SNV’s inclusive business approach, see e.g. http://www.inclusivebusiness.org/     
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conditions make it difficult for farmers to organize their own enterprise in order to increase their 

earnings. 

 

6.2.1.2.2. Ownership models D and E 
In a more developed situation, where basic technological, managerial, organizational and marketing 

capacities are locally available, the farmer-owned models (D and E) tend to be more appropriate 

because they offer more guarantees for a fair distribution of the benefits generated in the 

production chain.  

 

Alternatively, in case this context does not exist, but the initiative has access to grants, especially for 

capacity building interventions at both the enterprise (technical, managerial) and farmer 

(agricultural) level, one may opt for model D or (in case of a strong existing farmer-owned 

organization) model E. In this case it is important to ensure that the project has sufficient duration to 

reach the break-even point of the processing enterprise (at least 5 years).  

6.2.2. Production models: the jatropha value chain 

 

In absence of significant economies of scale, small biofuel initiatives face the challenge to take full 

advantage of all (sub) products in their production chain. The different production options are 

revised in the following sections, starting with the most basic chain (producing jatropha oil and 

presscake), followed by an overview of the extended production chain, including a large variety of 

end and intermediate products (including biogas, soap, electricity, biodiesel, edible oils, and others). 

In each section the minimum conditions are discussed that determine the viability of each chain 

extension.  

6.2.2.1. The basic jatropha biofuel production chain  

The basic jatropha production chain has two end products: oil and presscake. 

               

  

 
Crude oil Filter 

 
Farmer Seeds Oil press Press cake End-user 

Figure 1 - Jatropha bio fuel production chain. 

 

6.2.2.1.1. Main products of the basic biofuel chain 
Jatropha pure oil (JPO) 

In the most basic production chain, JPO can be used in a blend with fossil 

diesel fuel in conventional (non adapted) stationary diesel engines (see 

chapter 5.2.2). Other low-tech applications of JPO include artisan soap 

production and the use as a substitute for kerosene in oil lamps (as in the 

FACT project in Mozambique). In a less low-tech context, 100% JPO can be 
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used in adapted diesel engines. See chapter 5.2.2 for more information on the technical details. 

 

Presscake 

Although it may be optimal from the nutrient balance point of view to 

recycle the presscake back to the jatropha fields, from the business point 

of view there may be more profitable options. There is no (or not yet) a 

price premium for organically produced jatropha oil5, while there are 

significant price premiums for certified organic crops such, as coffee. The 

sale of presscake to certified organic producers (which may be present 

among the very jatropha farmers) should therefore be studied as an option.  

 

It is unlikely that small-scale biodiesel production (less than a few hundred litres per day) will become 

a feasible activity to be added to this basic chain. For that to happen diesel prices need to be very 

high or there need to be cheap and large feed stock sources (e.g. used vegetable oil) and a premium 

market for organic fertiliser must be found.  

 

6.2.2.1.2. Main factors determining feasibility of the basic biofuel chain 

The economic and technical feasibility of the basic jatropha chain depends mainly on three factors: 

(a) High competing diesel/kerosene prices;  

(b) Presence of one large fuel consumer6 or many small ones7; 

(c) Access to a (premium) market for organic fertiliser.  

 

At least two of these three conditions should exist in order for the basic biofuel chain to be viable. In 

isolated areas, where fossil diesel supply is unreliable or expensive, the basic chain can be profitable 

even at a small scale [6]. JPO can be used in diesel engines driving electricity generators, water 

pumps or agroindustrial equipment (such as grain mills). The advantage is that with relatively modest 

investments, significant impact can be achieved. Small islands or very isolated areas that cannot be 

reached by road or with a reasonable population may comply with these conditions. 

 

Areas with reasonable access and normal diesel prices do not enjoy the natural protection of an 

isolated area. It is therefore recommended to look for additional ways to take advantage of all 

products and sub products of the production chain, of the infrastructure established and of 

intercrops produced by jatropha farmers. The following section will give a fairly complete overview of 

the options to extend the basic biofuel chain. 

6.2.2.2. The extended production chain  

The basic production chain described in the previous section can be expanded almost infinitely with a 

large number of linked activities, which increase the value added in the chain. It is impossible to give 

a precise indication of the minimum production level required to make these additional components 

profitable. Local conditions such as diesel price, market for (sub) products, availability of repair and 

                                            
5 The exceptions always confirm the rule: e.g. Diligent Tanzania sells at a premium price JPO to Tanzanian 
safari companies to drive their modified vehicles. The use of this biofuel contributes the safari companies’ image 
of a green and socially responsible enterprise. 
6
 Example of one large consumer is a stationary diesel engine for electricity generation that can be adapted (or 

use a diesel/PPO mix (see FACT’s demonstration project in Garalo, Mali). 
7 An example of many small consumers is the use of JPO in oil lamps. The simplest functional design is the 
Jatropha Binga Lamp. It was demonstrated during the FACT organised workshop of November 2008 in 
Chimoio, Mozambique, by Chrispen Zana of GTZ-AMES. See: http://www.jatropha.org/lamps/princ-
burning.htm for a description of the functioning of the lamp.  
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maintenance services, investment costs etc. are often more important factors than the size of the 

plantations.  

However, as a rule of thumb, one has to think of a minimal production level of 250 ha of mature 

jatropha plantations in order to make extensions of the basic chain economically feasible, together 

with a reasonable technical capacity and potential consumers within the target region. 

 

As for location of the processing site, it is recommended to look for locations that are both close to 

farmers (reduce transport costs), close to potential larger consumers (heavy transport, grain drying 

installations, sawmill) and close to a certain basic technical capacity (car mechanics, repair of 

agricultural machinery). Sites near small cities that play a role as service centre for the surrounding 

rural areas, often comply with these conditions. 

6.2.2.2.1. Biogas 

The first candidate to expand the production chain is a biogas installation. Biogas is a mixture of 25-

35% CO2 (carbon dioxide) and 65-75% CH4 (methane) which can be burned directly to generate heat 

or combusted in engines to generate mechanical energy or electricity. The presscake left after 

pressing jatropha seeds still contains a significant amount of oil8, which is a favourite feedstock of the 

methane- producing bacteria. Other sources for biogas production, such as waste plant materials, 

cattle manure and animal remains, are generally also available in rural areas. Fast growing grasses (if 

the climate is suitable) may be cultivated to complement the biodigester feedstock, in case the free 

feedstock supply is irregular and/or unreliable.  

 

An important question to answer before investing in a biodigester, is: what to do with the biogas 

produced? One important limitation is that the transport of biogas to clients outside the production 

facility is technically difficult and expensive [7]. In the context of small-scale production, the biogas 

should therefore be used on site. In spite of this limitation, many options remain. The viability of 

these options depends to a large degree on the existing demand of both the processing enterprise 

and other enterprises in the same region. The more industrially developed the area is, the easier it 

will be to use the gas in a profitable way. Some options to use the energy produced from biogas, are:  

 
Table 3 - options to use the energy produced from biogas 

Energy form  For internal use For external use 

Drying installations (e.g. drying 

jatropha fruits before dehulling) 
Heat 

Biodiesel processing (e.g. boiling 

water out of WVO, distillation of 

methanol, heating oil before 

chemical reaction)  

Cooking (on-site restaurant) 

Heat-intensive local industries that are 

willing to relocate to the processing site 

(e.g. grain drying installations, soap- 

making, baking, etc.). 

 

 

 

Oil extraction 

Dehulling 

Mechanical 

Power 

Moving-belt conveyer, etc. 

Mechanical energy intensive local 

industries that are willing to relocate to the 

processing site (e.g. sawing,). 

Electricity Office supplies and lightning Electricity intensive local industries that are 

willing to relocate to the processing site 

(e.g. milk collection point with cooling 

equipment, ice cube making, etc.). 

                                            
8
 Mechanical small-scale oil extraction has in general an efficiency of 70% or less, which means that even if the 

theoretical maximum oil content of the seeds is 38%, the mechanical press will not be able to extract more than 
some 20-25%.  
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Most heat and mechanical energy 

using equipment mentioned above 

can also be run on electricity9.  

Selling to the grid (national or local 

electricity distribution company) 

N.B. The flow chart at the end of section 6.2.2 gives several other ideas on how to use biogas energy. 

 

In general, one should first try to satisfy the internal energy needs of the processing facility, and 

secondly try to attract industries that are willing to relocate to the site. Selling electricity to the grid is 

– in economic terms - generally the least interesting option and may also involve substantial 

bureaucracy. If attracting other energy-efficient business to the biogas production site forms part of 

the business plan, this should be taken into account in the acquisition phase of the site and the 

design of the facilities. 

 

Factors that contribute to the viability of the biogas component are:  

• Standard energy sources (electricity, fuel) are expensive or not available 

• Cheaper alternative energy solutions (e.g. hydropower) are not feasible 

• Year-round availability of feedstock (humid, little fibre, concentrated)  

• Feedstock is available at no or very low cost10 

• Sufficient water is available11 

• Sufficient energy demand of local industries and the population in general  

• Government policy and legislation favours the entrance of new suppliers of electric energy 

(market for excess energy production) 

 

 

6.2.2.2.2. Biodiesel 

A second logical extension of the jatropha biofuel chain is biodiesel production (also called 

transesterification). For a technical description of the biodiesel production process, please see 

section 5.2. 4. 

 

In many countries, the production and marketing of biodiesel is regulated. The quality has to comply 

with certain standard quality norms12 and its marketing has to follow certain predetermined 

channels. Although these regulations are comprehensible from the consumer protection point of 

view, they often impede small biodiesel producers from selling through the regular market. This is 

because the equipment needed to produce this quality is too expensive and because marketing 

through the existing network of fuel-mixing installations and fuel stations absorbs an important part 

of the margin. 

 

                                            
9
 Although using electricity is always less efficient than using direct heat and mechanical energy, in the short run 

the use of electricity is often more practical and cheaper (requiring less investments). Replacing electric energy 
by direct heat and mechanical energy may form part of a later exercise, once the processing facility is up and 
running.  
10

 This generally means that there is no alternative use for the feedstock, e.g as animal fodder, and that transport 
costs are minimal. It is also important to look at possible profitable uses of the foreseen feedstock in the future, 
since this may affect availability. Finally, there should be sufficient margin to pay the suppliers of the feedstock 
some minimum amount, since they will start charging for the feedstock once it becomes clear that it is used 
productively. Having access to various sources of feedstock in sufficient amount will keep this effect 
manageable. 
11

 E.g. a 160 kW biogas installation will need some 30 m3 water per day. Only a small part of the water is 
consumed in the process. Waste water from a biogas installation is an excellent fertilizer when used for 
irrigation. It may even be sold as a liquid fertilizer.  
12 Generally adaptations or copies of the American ASTM D 6751-07 or the European EN 14214:2003 norms. 
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Moreover, the production of biodiesel is more expensive than the production of pure plant oil (PPO). 

This means that a biodiesel producer is more sensible to changes in feedstock or fuel prices, than a 

PPO producer. Given the highly unstable world market prices for fossil oil13, this is a very important 

argument in favour of PPO, especially for small producers, who generally have smaller margins than 

large biofuel producers.  

 

FACT therefore recommends biodiesel production only in two cases: 

(a) if the production has reached sufficient scale to justify the investment in a high-tech 

biodiesel equipment that guarantees fuel quality standards are met14 

(b) if the internal demand of biodiesel is sufficiently large and the internal user(s) accept that the 

fuel does not always comply with standard norms. 

In the latter case, cheaper equipment is available or can be built on site15.  

 

 
 

 

 
  

 

Figure 2 - Images (drawings and pictures) of locally built biodiesel equipment in Yoro, Honduras 

 

Factors that contribute to the viability of small-scale biodiesel production are:  

• Fossil diesel fuel is expensive. 

                                            
13 Oil prices surged from 35 US$ per barrel in 2003 to 146 US$ in July 2008, falling back again to 37 US$ in 
December 2008. 
14 As an indication: the smallest biodiesel equipment of AGERATEC (Swedish manufacturer of professional 
biodiesel equipments) has a capacity of 1000 ltr per day and costs about 80 000 EUR. If working 250 days a year 
that would require an input of 250 000 ltr per year of oil. This is equivalent to 250 ha mature jatropha plantations 
producing 4 000 kg per year per ha with an oil extraction rate of 25%. 
15

 A wealth of information on low-tech biofuel production can be found on 
http://www.journeytoforever.org/biodiesel.html. The equipments used in he FACT project in Honduras were 
built according to the instructions published in a manual elaborated by Whitman Direct Action: 
http://www.whitmandirectaction.org/downloads/documents/biodieselguide(espanol).pdf  
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• Availability of cheap sources of waste vegetable oil or even animal fats16. 

• Presence of a local technical capacity to ensure repair and maintenance. 

• Reliable availability of methanol and KOH or NaOH at reasonable prices. 

• Legislation permits the local production and internal use of biofuels (e.g. at the level of a 

cooperative, an association etc.), thus avoiding the marketing through regular gas stations.  

• Government tax policy that stabilizes fuel prices. 

  

6.2.2.2.3. Soap 

A third extension of the jatropha biofuel chain to be considered is soap production. Soap can be 

produced both from virgin jatropha oil (JPO) and from glycerine (a by-product of the biodiesel 

process). Soap is traditionally made from jatropha oil in many regions in Latin America, Africa and 

Asia. Women are especially active in this activity. The soap is believed to have medical properties 

against skin diseases.  
 

Soap-making is a relatively easy process (see section 5.2.3): it involves heating the oil and a reaction 

with NaOH (in case hard soap is desired) or KOH (soft soap). Colorants and perfumes can improve 

market acceptation.  

 

When using glycerine to make soap, before starting the process it is important to boil off all 

remaining methanol. Methanol is toxic for humans and highly inflammable, so boiling should take 

place outside in a safe place and no fumes should be inhaled.  

 

When using crude glycerine to make soap, it important to know that getting rid of the unattractive 

(brownish) colour and typical smell of glycerine is quite difficult, especially in case it comes from a 

batch of used vegetable oil. Soap made from VWO glycerine can best be sold as a cheap and effective 

cleaning product to car mechanics and other workshops that work with grease. They generally do not 

mind the unattractive colour and smell, but appreciate the strong degreasing properties of the soap. 

Another possibility is to supply to the bottom-end clothes washing soap market segment. In that case 

the soap has to be cheaper than any of the existing brands. The purification of glycerine for 

pharmaceutical or cosmetic purposes is not a viable option at small scale.  

 

Soap made from pure jatropha oil can be marketed through niche markets for natural health and 

beauty products, or even the fair trade (export) market. If accompanied with the right marketing 

effort, this activity can be highly rewarding.  

 

 

6.2.2.2.4. Diversification with edible oils 
Complementing the above-described biofuel chain with the production and processing of edible oils 

can be an important strategy to stabilise the income of the processing enterprise and offer short-

term alternatives to farmers.  

 

Why edible oils? 

• The presscake of edible oilseeds is often easy to sell locally (to cattle, pork or chicken farms), 

is highly nutritious and has therefore a good value17. 

                                            
16 Some professional biodiesel equipment manufacturers do not guarantee quality norms if other feedstocks are 
used than virgin vegetable oil. 
17 In the case of some edible oils, like soya, the presscake is even the main product.  
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• Moreover, edible oil processing requires largely the same infrastructure and skills as the 

biofuel seeds processing18: this leads to efficiency gains when contracting technical personal 

(same person can operate, maintain and repair edible oil and jatropha press) and when 

sharing certain equipment (e.g. use jatropha biogas in drying installation for grain and edible 

oil seeds).  

• Thirdly, jatropha farmers need short cycle crops to stay motivated to maintain the jatropha 

plantations. Instead of paying farmers to weed their jatropha plantations, investing in an 

edible oil crop may be more attractive for both the promoter and the farmer.  

• In an environment of unstable petrol oil prices, the diversification of a biofuel processing 

enterprise towards edible oils tend to increase the stability of the business. The reason is 

that the lower price limit of edible oils are determined by production costs of large scale 

intensive oil crop farming, which is higher than the average production costs of diesel fuel 

production (see figure below). In other words, the price bottom for biofuels is lower than 

that of edible oils. Edible oil producers, like biofuel producers, benefit from the ups of the 

petrol oil price, but do not suffer as much from the downs of the petrol oil market. Edible oil 

producers can switch to biofuel in case petrol oil prices rise sharply and they can switch back 

to edible oil if fuel prices fall beneath their production costs. It is this flexibility that gives 

more stability to a mixed edible oil/biofuel business, as compared to a 100% biofuel business.  

 

 
 

Figure 3 - (Fictitious) visualisation of different price bandwidths of edible and petrol oil prices. 

 

To compensate for the lower efficiency levels of small farmers compared to large-scale, 

highly mechanised oil crop farming in e.g. Argentina and Brazil, it is important to ensure that 

the processing enterprise can sell the edible oil and presscake directly to end-users (e.g. oil to 

restaurants or agroindustries: presscake to dairy farm cooperatives, chicken and pig farms). 

In this way, the shorter marketing channels can compensate for the lower efficiency levels of 

the small farmers. This is especially necessary in times when the edible oil market hits the 

price bottom (b). 

                                            
18 Although production lines of biofuel and edible oils need to be separated for obvious reasons. 

(c) High-end market 
price diesel fuel 

(b) Production cost 
intensive edible oil 
cultivation 

(a) Production cost diesel 
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Time 
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• Finally, almost all oil yielding short cycle crops can be planted towards the end of the rainy 

season. They generally need sufficient water in the beginning of their production cycle, but 

prefer dry conditions towards the end of the cycle. It can therefore be planted on the same 

land as the staple crop and would not require additional land to cultivate. Moreover, crops 

like sunflower tend to draw nutrients from deeper soil layers to the surface, thus preparing 

the soil for the next staple crop. 
 

The following table gives example of a mixed cropping scheme including jatropha, a basic grain (e.g. 

corn) and a short cycle edible oil crop (e.g. sunflower, sesame, etc.). 
 

Table 4 - Example of a mixed jatropha-edible oil cropping scheme  

Month 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 Etc. 

Season (rainy/dry) D D D D D R R R R R R R/D D D D D D R  

Jatropha (permanent) X X X X X X X X X X X X X X X X X X  

Basic grain crop       X X X X X X       X  

Short-cycle oil crop           X X X X      

 

 

Caution! When changing from pressing non-edible oils (such as jatropha) to edible oils, great care 

should be taken to clean the press thoroughly and not to use the first batches of pressed edible oil 

for human consumption, because of the toxicity of the jatropha. 

 

 

 

Which edible crops to use? 
The main edible oils that grow in the same climate conditions as jatropha are: sunflower, groundnut, 

soy, sesame, groundnut and cotton.  However, many local species may also grow well. Rapeseed 

generally grows in the tropics at altitudes (> 1000 m) that are not optimal for jatropha. The choice of 

the crop depends mainly on soil suitability, climatic conditions and local market demand.  

 

 

   
Weed control and post harvest activities in soy bean production in Yoro, Honduras 
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Land preparation, sowing and harvest of sesame seed 
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The following figure gives an overview of the different possibilities to extend the jatropha biofuel 

chain. The easiest way to read the figure to start with the basic jatropha biofuel chain (in green), 

followed by an expansion with a biodiesel processor (in yellow), an expansion with edible oil crops 

and cattle fodder (in orange), the expansion with a biogas installation (in blue), and finally the 

addition of a grain-drying installation (in black). Obviously, the expansion process can follow another 

order and can only include a few of the expansions mentioned here. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Biogas installation 
Sunflower, soy, 
canola (edible) 

press cake 

 

Heat 

Electricity 

Jatropha and 
castor 

PPO 

PPO,  
presscake 

Dry corn, 
sorghum etc.  

Grains (maize, 
sorghum, etc.)  

 

Non edible 
oil press 

Sunflower, 

sesame, etc. 

Biodiesel 

Manure 

Electricity 

Heat 

Used cooking oil 

PPO 

Cooking oil 

External 
clients Organic 

fertilizer 

Jatropha cake and 
castor(toxic) 

 

Organic 
fertilizer 

Improved 
grasses 

Farmers/producers 

Poultry, 
cattle and 
pig farms 

Grain  
drying 

Electricity generation 

Methane 

Mix installation for 
livestock fodder 

concentrate 
production 

Fodder for 
livestock 

Edible oil 
press 

Biodiesel 
plant 

Electricity 



 

 17 

 

Figure 4 - The integrated biofuel chain 

 

6.2.3.  Financing models 

6.2.3.1. How to finance farmers’ plantations 

 

6.2.3.1.1. Introduction 

 

The agricultural component is the backbone of the jatropha biofuel chain. Within this component, 

the financial scheme offered to farmers is one of the most important factors determining the success 

of the undertaking. 

 

Designing viable and acceptable financing schemes for jatropha is a challenge for several reasons. In 

the first place, it is a new (cash) crop for many regions. Second, it is a perennial crop that takes 

several years to become fully productive. Finally, its price development is uncertain because it 

follows the highly volatile oil market. For these reasons, special attention needs to be given to the 

way the jatropha introduction is financed. 

 

Promoting jatropha among small farmers requires diligent planning, a well-designed financial 

scheme, good knowledge of local customs and production patterns, and - most of all - patience. 

Experiences of outgrower promotion schemes show that massive promotion among farmers, 

promising large profits, but only contributing seeds and occasional visits by promoters, do not work 

[8]. Small farmers expect seed material, fertilizer, support in pest and weed control, an acceptable 

loan agreement, a stable market and close guidance.  

 

In this section, three standard schemes to finance the jatropha introduction among farmers will be 

described. The three models are:  

(a) Outgrower finance scheme  

(b) Joint venture between promoter and farmer 

(c) Conventional loan scheme 

 

It is not the purpose of this section to give an exhaustive overview of possible finance schemes. 

However, it is hoped that by describing these three schemes, the reader will be able to choose the 

scheme that best fits the context and adapt it to local conditions. In practice one will find many 

variations and hybrids of the mentioned schemes. 

 

In order to be able to compare the models, the following assumptions have been made for all 

models:  

• The jatropha plant starts producing from year 3 onwards 

• The promoter of the system is also (co-) owner of the oil-processing facility (press) 

• Promoter has sufficient demand to sell all oil produced 

• Technical assistance is provided to the farmers without cost  
 

During the introduction phase (in which many uncertainties still exist), it is recommended that the 

technical assistance be provided free of charge. In the expansion phase, technical assistance may be  

included in the promoter’s contribution, especially in the case of commercial (non-subsistence) 

farmers.   
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6.2.3.1.2. Outgrower finance scheme 
 

In this model farmers contribute their land and labour, while the promoter contributes seeds, initial 

fertilizer and technical assistance. This finance model is common in (but not exclusive for) outgrower 

(B and C ownership models) schemes. Technical assistance is provided for free, while planting 

material and fertilizer is provided in the form of a loan. All contributions are in kind, so no money 

flows take place between the promoter and the farmer until year 3, when the outgrowing farmers 

sell their first jatropha seeds to the promoter. Typical in this scheme is that the loan is repaid with 

the seeds produced by the farmers. This means that the repayment time of the loan is not fixed: it 

depends on the productivity of the outgrowers’ plantations.  

 

 
Table 5 – Example Outgrower Financing scheme  

Year 1 Year 2 Year 3 

Contribution of Contribution of Contribution 
 

Input 

Promoter Farmer Promoter Farmer Promoter Farmer 

Land  
Labour 
Seed 
Fertilizer 
Techn. ass. 

 

 
X 
X 
X 

X 
X 

 

 

 
X 
X 

X 
X 

 

 

 

 
X 

X 
X 

 
X 

Year 1 Year 2 Year 3 

Income for Income for Income for 
 
Output 

Promoter Farmer Promoter Farmer Promoter Farmer 

Seeds 
Oil 
Press cake 

 

 

 

 

 

 

 

 

 

 

 
X 
X(2) 

X(1) 

 
X(2) 

 

Notes: 

(1) Preferably the promoter signs an agreement with the farmers in which: 

• The farmer agrees to sell all production to the promoter; and 

• The promoter agrees to buy all the production of the farmers at a fixed price per kg or at a 

price directly linked to the fuel price. 

In order to maintain the motivation of the farmers it is recommended to not retain 100% of the 

value of the seeds as a loan repayment, but e.g. 30% and pay the remaining 70% to the farmer.    

(2) See section 6.2.1 (basic jatropha biofuel production chain) on the use of jatropha presscake. 

Depending on the market situation, the presscake can be sold to third parties (resulting in higher 

price per kg for farmers) or returned to the farmers (resulting in lower costs for farmers).  

 

The following flows take place during the first three years. 

 

Figure 5 – Product, service and money flows in the outgrower finance scheme  

 

  

 

 

 

 

 

 

Techn. ass., seeds, fertilizer 

Techn. ass., fertilizer 

Techn. ass., presscake (fertilizer) 

Promoter Farmer 

Promoter Farmer 

Promoter Farmer 
jatropha seeds 

Year 1 

Year 2 

Year 3 
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The advantages of this model are: 

• Its simplicity: no financial flows take place until year 3. This is useful when working with a large 

number of small farmers. 

• Subsistence farmers, who are often resistant to loans, may find this an acceptable model. 

• Risk for the farmer is small: the promoter guarantees to buy at a fixed price any quantity 

produced.  

 

The buying and price guarantees can only be given if there is an economically viable processing 

facility operating. This is only possible if sufficient production volume is supplied.  

 

The disadvantages are: 

• Risk lies mainly with the promoter. 

• Farmers may not have a clear idea of the market price of their product. 

• There is no compensation for the work of the farmers during the first 2 years. 

 

Factors that may contribute to the success of outgrower financing schemes are: 

• Clear, enforceable contracts: farmers know that intentional incompliance will have consequences 

• Finance covers an integrated jatropha cultivation system (jatropha and intercrops)  

• Promoter is the only buyer of jatropha seeds in the region  

• Significant and well-balanced contribution of all parties involved 

 

6.2.3.1.3. Joint venture  
 

This model is implicit in the farmer-owned (models D. and E.) business models described in section 

6.2.1.2. Farmers share in profits (or in case of a cooperative, in the surplus) according to the share 

value they possess (in case of a capitalistic enterprise) or the amount of seeds they have contributed 

(in case of a cooperative enterprise).  

 

But also in the B. and C. (outgrower) models, there may be room for negotiating a joint venture. In 

this case, the  promoter and farmers agree to distribute the results of the investment (seeds, oil, 

press cake and the income generated with their sale), according to the contribution of each investor. 

In order to do this, the contribution of each party has to be valued. In the following a numeric 

example will be presented (numbers are fictitious). 

 
Table 6 – Example of joint venture investment plan 

Year 1 Year 2 Year 3 Total 

Contribution of Contribution Contribution  
 

Input 

Promoter Farmer Promoter Farmer Promoter Farmer Promoter Farmer 

Land  
Labour 
Seed 
Fertilizer 
Techn. Ass. 
Processor 

 

 
1 
3 
donation 

1 
10 

 
7 

 

 

 

 

 
3 
donation 

1 
5 

 
7 

 

 

 
3 

 
30 

1 
5 

 
8 
donation 
15 

 

 
1 
9 

 
30 

3 
20 

 
22 

 
15 

Total 4 18 3 13 33 29 40 60 

 Year 1 Year 2 Year 3 Total 

$ for seeds sold 
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Income for Income for Income for  

Promoter Farmer Promoter Farmer Promoter Farmer Promoter Farmer 

Oil 
Presscake 

 

 

 

 

 

 

 30 
10 

45 
15 

30 
10 

45 
15 

Total     40 60 40 60 

 

 

The advantages of this model are: 

• Risk is more equally shared between farmers and promoter. 

• More interesting for farmers with entrepreneurial spirit because potential rewards are higher. 

 

The disadvantages are: 

• More intensive in-field follow-up is necessary in order to prevent farmers from reporting less 

harvest than they actually have. This risk is less threatening if the promoter is the only buyer of 

jatropha seeds in the region. 

• Administration is more complex than model 1. 

• There is no compensation for the work of the farmers during the first 2 years (see section A. 

above for possible solutions). 

 

Factors that may contribute to the success of jatropha joint ventures: 

• Clear and enforceable contracts. 

• Strict follow-up during the growing process.  

• Significant and well-balanced contribution of all parties involved. 

 

6.2.3.1.4. Conventional loan scheme 
 

In this model, a financial institution (possibly subcontracted by the promoter) issues loans to the 

farmers. The loans should preferably be limited to inputs (seeds and fertilizer), while farmers 

contribute land and labour. Also a grace period of at least 2 years should be considered, until the 

plantation becomes productive. In these two cases loans for labour may be considered: 

• Subsistence farmers who replace other (less rewarding non-edible) crops for jatropha. This 

transition may result in a temporary decrease in their income until the jatropha plantation 

becomes fully productive. 

• Commercial farmers who contract external labour. 

 

The main difference between the first (outgrower) finance scheme and the loan scheme is that in the 

first scheme there is not an agreed fixed repayment per year (payment takes place according to 

production levels). Moreover, repayment in the first model takes place exclusively in kind (jatropha 

seeds), while in the conventional loan scheme, payment is probably in money. In the conventional 

loan scheme an interest rate is charged to cover the administrative and financial costs.  In the 

outgrower finance scheme, the credit administration costs will probably be taken into account by the 

promoter when determining the purchase price of the seeds. Another important difference is that in 

case of an unintentional complete loss (e.g. a flooding) in the first two schemes, the farmer will 

probably only lose the labour invested, while in conventional loan scheme the farmer will have to 

pay, on top of this loss, his (seed and fertilizer) debt. 

 

Another important aspect of the conventional loan scheme is the repayment conditions. To avoid 

that farmers lose interest in the crop, it is important to leave a significant part of the income to the 

farmer during the first production years, even if he still has to pay a large debt. This implies a risk-
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sharing agreement between the promoter and the farmer. That is, if production is lower than 

expected, the farmer receives less income and the promoter recovers his loan at a slower rate. This 

does, of course, not exclude taking action against farmers that deliberately eliminate plantations. 

Supporting the farmer in establishing an intercrop next to the jatropha is another important strategy 

to maintain the interest of the farmer. 

 

The advantages of the loan model are: 

• More price transparency: farmers receive market price for their product. 

• No need for intensive monitoring in the field. 

• Possibility to give transitional consumptive loans during the first 2 years. 

• Less financial risk for the promoter.  

 

The disadvantages are: 

• Administrative capacity to administrate loans must be created, if not already existing.  

• The loan administration (especially if a financial institution is involved) has a high cost, which in 

the end translates to lower prices paid to the farmers. 

• Subsistence farmers may be resistant to loans. 

• Higher loss for farmers in case of bad harvest.  

 

Important factors that may influence positively the repayment rate of loans:  

• Feasibility studies are based on realistic yields. 

• Good credit administration capacity (with promoter or financial institution). 

• Loans are issued in kind (seeds, fertilizer). 

• Repayment in kind (seeds) is accepted. 

• Good quality seed is provided. 

• Producers with experience in cash crops are selected. 

• Technical assistance is provided. 

• Regions are selected in which there are no other jatropha seed buyers (avoids the deviation of 

returns). 

• Farmers introduce jatropha as an additional crop, on top of other, more traditional (cash) crops.  

 

6.2.3.1.5. Conclusions on farmer financing 
 

The choice for a finance scheme 1, 2 or 3 is basically determined by the attitude of the farmers and 

the promoter (or financial institutions) towards the risks. The attitude of the farmer towards risk can 

often be estimated by such factors as a) access to alternative income sources (the more alternative 

income sources the farmer has, the easier the farmer will accept risk of engaging in a new crop), b) 

the economic position of the farmers (more income means more capacity to cope with risk) and c) 

the growth of the farmer’s operations (subsistence farmers tend to consider security - zero risk – as 

more important than income growth).  

 

In general terms, one can expect subsistence farmers to be risk-aversive and inclined to scheme 1 

(outgrower). More commercial farmers (small, medium or large), with several income sources and 

with an entrepreneurial spirit, may be attracted to model 2 (joint venture). Possibly, these farmers 

are also willing to co-invest in the processing facility. Many of these farmers will also be using diesel- 

powered equipment. If this is the case, farmers not only generate extra income but also make 

important savings on their fuel bill.  
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Scheme 3 (conventional loans) seems to be an appropriate option in the expansion phase when good 

seeds are available, yield predictions are reliable and appropriate agricultural practices have been 

determined and adapted to the local context.  

 

As mentioned before, within one project different financing schemes may be applied, depending on 

the characteristics of the target groups. For example, in order to assure that there is a minimum 

production to make a press facility viable, a mixed model may be applied in which one larger farmer 

works in a joint venture with the promoter (scheme 2) and a large number of small farmers (out-

growers) have a buying agreement according to scheme 1.  

 

All finance models face the difficulty of how to bridge the first two years of the plantation, when no 

significant production can be expected. Practice shows that farmers are tempted to clear plantations 

when they see better opportunities, or simply neglect plantations in absence of an immediate 

stimulus19. A simple solution is to provide credit (or contract a labour squad) for weeding the 

plantations. A better and more productive solution is intercropping: using the empty space between 

the jatropha rows to cultivate short-cycle crops. The weeding and fertilizing of the intercrop also 

benefits the jatropha plantation. This requires more investment than just weeding, but on the other 

hand it generates an immediate income (and thus a loan repayment capacity). The investment may 

also be financed from conventional sources of finance if it concerns crops with a track record in the 

region. Any of these strategies requires additional investments. However, the cost of not 

implementing any of the above strategies is likely to result in a much higher capital loss in the form of 

loss of plantations. 

 

The Gota Verde project has developed a number of credit administration documents and tools that 

are available upon request through FACT.  

6.2.3.2. How to finance the processing enterprise 

Many jatropha projects invest too early and too much in the processing facility. This is largely due to 

over-optimistic crop yield projections, although the short time horizon of project funders, and their 

preference for visible physical field structures and the lack of field information also play a role.  

 

As explained in chapter 2, plantations enter in commercial production from year 3-4 onwards. During 

the first 2-3 years a small-scale jatropha initiative (planting up to 150 ha per year), can operate with a 

very small processing unit, consisting of one or two small presses, several manual dehullers, a filter 

unit and some storage facilities. Two or three engines may be adapted (see next section) for 

demonstration purposes that help market introduction in later years.  

 

In chapters 3, 4 and 5 an overview is given of the technical options for each piece of equipment. Total 

cost can be limited to less than US$20,000. This excludes the technical assistance needed to install 

equipment and train personnel. If the initiative has an ownership structure with farmer participation 

(model D. or E.), this technical assistance may be obtained in the form of a grant from development 

organizations (see appendix 6.1). 

  

Furthermore, it is recommended to look first for abandoned agroindustrial installations that can be 

refurbished and rented. Alternatively, one of the participating farmers may be willing to contribute 

                                            
19 This problem cannot be underestimated. E.g. in the FACT project in Honduras (Gota Verde), more than 40% 
of the plantations established during year 1 and 2 were lost by year 3, of which at least half can be attributed to 
the neglect of farmers (floodings and water logging were other important factors).  
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to the social capital of the enterprise in the form of a temporary or permanent site with existing 

buildings.  

It is not recommended to buy land and build installations from year 0 onwards, unless the project is 

funded by investors with a long-term (10 years or more) vision. Even then, it is more prudent in the 

first years to invest in the establishment of the plantations and give incentives to farmers to maintain 

them, than in building processing facilities with an overcapacity.  

 

Once commercial operations take off (from year 4 onwards), the processing enterprise will have 

accumulated sufficient information and experience to write a convincing business plan that supports 

the purchase of its own site and more powerful processing equipment.  

 

For potential funding sources, please see the appendix 6.1. 

 

6.2.3.3. How to finance engine adaptations 

 

As explained in the previous sections, the use of PPO as a diesel substitute reduces considerably the 

complexity and the cost of biofuel production. Moreover, most of the technical problems with PPO 

technology are related to low outside temperatures, which is obviously less of a problem in tropical 

regions that are apt for jatropha cultivation. PPO technology is therefore considered appropriate for 

small-scale biofuel initiatives in developing countries. However, the use of PPO as a diesel substitute 

requires an engine adaptation (see chapter 5.2.2 for more technical details). Therefore, the 

introduction of PPO technology encounters two important barriers: (a) lack of confidence and (b) the 

upfront cost for the user.  

 

Ad (a) How to overcome the initial lack of user confidence?  

The recommended market introduction strategy is to start early in the project development (before 

commercial production takes off in year 4) with adapting engines that are 100% controlled by the 

promoter of the project (project or enterprise cars, tractors, trucks, irrigation pumps, etc.). This 

allows the enterprise (and/or local technicians) to gain experience in the functioning of the PPO 

technology, in solving the most common problems and to start investigating the possibility to 

assemble local adaptation kits. If insufficient oil is locally available for these internal experiments, 

one can look for local oil sources, such as refined palm oil. The import of industrial quantity vegetable 

oil is another possibility to gain experience. Waste vegetable oil of good quality (low acid degree) 

may also serve the purpose20.  

 

This period of internal experimentation and capacity building may take 2-3 years (the same period 

the plantation takes to become productive), because some technical problems present themselves 

only after prolonged use of PPO. If no PPO-diesel expertise exists locally, the enterprise will need to 

hire (expensive) foreign expertise to build it locally. Again, this expertise (possibly together with the 

experimental kits) may be negotiated without costs from development organizations for enterprises 

following the D. and E. ownership model (see appendix 6.1 for organizations with expertise in this 

area). During the experimentation phase, local car mechanics need to be trained in the installation, 

maintenance and repair of adapted diesel engines. Once the enterprise has built sufficient local 

capacity in these areas, it can start commercial market introduction (see point (b) below).  

                                            
20 Some manufacturers of PPO adaptation kits do not recommend the use of waste vegetable oil (WVO) because 
it tends to have a higher acid value. The acid value depends mainly on how long the oil has been used and at 
what temperatures. The acid value can be determined by using the same titration method used in biodiesel 
production. The following article gives a fairly complete overview of the issues to take into account when using 
WVO as a diesel substitute http://journeytoforever.org/biodiesel_svo.html. 
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Figure 4 - Images of the October 2008 workshop for car mechanics in Yoro, Honduras, carried out by Niels 

Ansø of the Danish PPO specialized enterprise Dajolka (www.dajolka.dk). 

  

Ad (b) How to overcome the high upfront cost of adaptation kits for users? 

Commercial adaptation kits may cost as much as US$1000-$1500 for small cars. However, with 

sufficient local demand kits may be assembled for $250-$300  from locally available spare parts. Even 

at this cost, the initial investment is an obstacle for many potential users. In order to overcome this 

obstacle, the BPE may consider a lease construction in which the BPE pre-finances the engine 

adaptation and sells the PPO fuel at a guaranteed price that is slightly lower than local fossil diesel 

prices. The time needed to recover the investment depends largely on the quantity of fuel consumed 

and the diesel price level. It is recommended to start with large industrial users, such as 

agroindustrial equipment (grain dryers, sawmills, etc.), busses, trucks, tractors, electricity generators 

etc. because they use large quantities of fuel, resulting in relatively low marketing and distribution 

costs per litre of oil sold. As the oil production increases, so too can the number and type of clients 

(private, industrial, heavy transport).  

 

In the longer run (especially if fossil fuel prices rise significantly), it is expected that diesel engine 

manufacturers will offer models that are directly compatible with PPO fuel.  

6.2.3.4. Project Funding Sources 

From the previous sections, it has become clear that building a profitable biofuel chain demands 

considerable investment in the establishment of plantations, the installation of equipment and the 

technical capacity of local personnel and support services. Finding sources of finance for these 

investments is a challenging task.  

 

The first place to look for investment funding is among the (future) owners of the BPE. Contributions 

do not necessarily have to be in the form of cash. Underused assets such as land, buildings, vehicles, 

machinery etc. can be meaningful contributions to the enterprise. The more the future owners are 

willing and able to contribute to the total investment, the less difficult it will be to find the 

corresponding co-financing. The co-funders need to be convinced that the promoters believe in their 

undertaking. The willingness to risk their own capital is the strongest indicator of that belief.  

 

When looking at external sources, the access depends first of all on the ownership model that is 

chosen. The following table gives an overview of which sources are more accessible, according to the 

ownership model. In all cases it is presumed that the promoters present a good quality, optimistic 

business plan. 
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Table 7 - Potential to obtain access to funding sources, per ownership model 

Ownership model→ 
Funding source↓  

Model A.  Model B Model C Model D Model E 

Grants21 1 2 3 4 5 

Loans 3 3 3 1 1 

Venture capital: 

- Conventional 

- Social 

 
5 
1 

 
5 
2 

 
3 
3 

 
2 
4 

 
1 
5 

1 = most difficult access; 5 best access (in comparison with other ownership models) 

 

N.B.1. Income generated from CO2-reduction mechanisms is not considered grants. Sources for CO2 

reduction can be found on http://www.sef-directory.net/. 

N.B.2. The valuation reflects an order, in comparison with other ownership models. They do not 

pretend to give absolute or proportionate relative differences between the models. 

 

The reasons for these valuations have been explained largely in the section about ownership models. 

Social venture capital and grant givers give high importance to the social benefits of models D and E 

(income generation for small farmers). Conventional finance sources such as banks (loans) and profit 

maximizing investors seek the best possible combination of limited risk and high efficiency.   

The destiny of the funding also varies highly according to in the ownership model, as reflected by the 

following table: 

 
Table 8 - Comparison of destiny of investments, per ownership model 

Ownership model→ 
Funding destiny↓  

Model A.  Model B Model C Model D Model E 

Land purchase 5 4 0 0 0 

Technical assistance farmers 0 3 5 5 5 

Techn. ass. Enterprise dev’t  1 1 1 4 5 

Plantations22  5 4 3 2 1 

Processing equipment23 5 5 5 3 3 

1 = least investment; 5 most investment (in comparison with other ownership models). 

 

Conventional capital sources (bank loans and conventional venture capital) are not considered in this 

manual because they are more appropriate for Models A and B, which do not or only scarcely involve 

small farmers. Of course, this does not mean that these sources are not feasible for models C, D and 

E. Please consult your local bank branch for more information.  

6.2.3.5. Alternative financing schemes 

In this section, two alternative finance schemes will be described that are considered appropriate to 

develop in combination with a project that builds a jatropha production chain. The first scheme 

shows that biofuel production can actually increase food production using the production capacity of 

                                            
21 Including technical advisory.  
22 The funding needs per ha of plantation tends to be lower in the case of model D and E because farmers 
generally contribute their own labour. On the other hand, the risk of plantations being abandoned is higher in the 
case of models D and E. In the end, the investment per ha that reaches full production may be similar for all 
models. 
23 Investments in equipment tend to be lower for Models D and E because their markets are generally local or 
even internal, while models A,B and C generally produce for export markets with high quality standards.   



 

 26 

the jatropha plantations as a guarantee. The second scheme describes how the processing enterprise 

can create additional, cheap working capital that also helps to boost sales. 

 

A. Using Jatropha to increase access to credit for food crops 

In the food-fuel debate, fuel crops are often blamed for affecting food production. In this section an 

example will be given of how an integrated financing model for biofuel and food crops can actually 

stimulate food production. The model described below is especially relevant for enterprise models D 

and E (farmer (co-) owned processing enterprise) and in a context of underutilization of arable land.  

 

Many farmers only cultivate part of the arable land they possess. When one asks a small farmer why 

he does not plant all of the land with food crops, one of the main obstacles mentioned is generally 

the lack of access to credit. Financial institutions are very reluctant to finance basic grain production, 

especially to small farmers who tend to consume (and not sell) a large part of their production. As a 

result, many farmers sow with a minimal of inputs24 or are forced into deals with middlemen or loan 

sharks that rake in a large proportion of the farmer’s margin.  

 

Jatropha can provide a stable financial basis to make small farmers independent from (unwilling) 

financial institutions or (exploitive) loan sharks and middlemen, although initially external support 

remains necessary. Pivotal to the strategy is the Biofuel Processing Enterprise (BPE). External funding 

may come from private investors or bank loans contracted by the BPE, which in turn administers the 

loans to small farmers. The strategy involves: 

 
Table 9 – Using jatropha plantations to increase access to credit for food crops: strategy description of per 

actor 

Year BPE Farmers 

1-3 BPE gives in-kind support for the 

establishment and maintenance of 

jatropha plantations (land preparation, 

seeds, fertilizer,).  

Farmers are stimulated to grow food crops in 

between the jatropha rows25. 

4 -50 BPE gives loans in-kind for maintenance 

of jatropha plantation and for food 

production26. 

Farmers repay the loan in the form of 

jatropha seeds and (if the farmers wishes so) 

basic grains.  

 

This approach is still in its design stage in Yoro, Honduras. It will be implemented when jatropha 

plantations have become fully productive and new investments funds are available.  

 

The model has various advantages: 

1. Administration of the loan by the BPE instead of a financial institution reduces financial risks in 

several ways: 

- The risk of self-consumption of grains (and thus lack of cash at the moment of paying their 

debt) is eliminated. Farmers can consume (or sell to third parties) as much corn as they want 

because the value of the jatropha harvest is sufficient to cover the entire value of the loan. 

- The risk of loan deviation or robbery is reduced because all transactions take place in kind (or 

locally circulating vouchers). 

                                            
24

 In fact, this explains large part of the low land productivity in many developing countries. 
25

 The presence of a rural development NGO or state entity that is willing to provide loans for basic 
grain production, would be a great help.  
26

 The value of the food production loan is determined on the basis of the expected value of the 
jatropha harvest for the same year. 
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- The risk of farmers selling jatropha to third parties is small because – at least for the moment 

– these third parties do not exists.  

Fewer risks can be translated into lower financial costs for the farmers. In order to limit the credit 

risk further, the value of the loan can be limited to – for example – 50% of the value of the 

expected jatropha harvest of that year. 

2. The model gives loan access to farmers that normally are not considered by financial institutions. 

The BPE offers a collective guarantee (production capacity, buildings, a well-founded business 

plan, assured markets) that individual farmers cannot offer. 

3. The BPE can obtain discounts for buying inputs at wholesale prices. The costs of BYSA for 

administrating the loans to farmers can be covered largely by this discount.  

4. The BPE can also act as a trader for grain for the farmers as an additional task, it only requires 

more investment in a storage facility for grain at the BPE 

5. In case the BPE also produces animal fodder, basic grains are an important ingredient (as well as 

edible oil presscake of possible other crops promoted by the BPE). The added value that derives 

from this transformation, puts BYSA in a position to offer higher prices for basic grains than most 

middlemen.  

 

A voucher system, as described in the following section, may facilitate these transactions. The BPE 

issues loans in the form of vouchers to farmers, who can go to predetermined distribution points to 

withdraw their agricultural inputs. This reduces the BPE’s need for (cash) working capital and thus 

decreases its financial costs. 

 

 

B. Vouchers for local economic development  

An innovative way for a BPE to raise working capital is the issuing of biofuel-backed vouchers. These 

vouchers are basically debt of the BPE to the bearer of the voucher. The voucher gives the bearer the 

right to buy biofuels from the BPE for the amount mentioned on the voucher. The BPE can issue the 

vouchers in two ways:  

(a) Purchases of the BPE: e.g. buying seeds from farmers, paying transport services, payment of 

personnel.  

(b) Loans of the BPE to farmers (or other local economic players). 

 

In practice the issuance will be a mixture of vouchers and national currency. The proportion of 

vouchers that is acceptable for the receiver depends on the expenditure pattern and on incentives 

given by the BPE (e.g. bonus payment, lower interest rate on loans etc.). The introduction of 

vouchers is only feasible when the production has reached commercial levels and the BPE has gained 

a significant level of trust and confidence among the local (economic) players. 
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Example of the local currency issued by the BYSA processing company in Yoro, Honduras. 

 

The advantages of this voucher system for the BPE are multiple: 

(a) Increase of the working capital at zero cost (the emission of a voucher is in financial terms 

equivalent to receiving a loan at 0% interest). 

(b) Increase of sales: each voucher spent into emission is a secured sale in the future.  

(c) More security: vouchers are not very popular targets for thieves and assaulters. The vouchers 

can only be spent locally, which increases chances of being detected27 if stolen.  

(d) More institutional image building. The vouchers draw the attention of users and media, 

resulting in free publicity and positive image building.  

 

The financial advantage for the BPE and the impact on the local economy can be enhanced by 

promoting a wider local trade network (shops, transport services, hairdressers etc.) that accepts the 

vouchers. In that sense, the voucher system can also be considered to be a tool to maximize the 

impact on the local economy of the wealth created by the biofuel chain.  

 

For examples of working voucher systems in developing countries, please go to www.stro-ca.org 

                                            
27 In fact several counterpart organizations of STRO in Central America have been victim of theft and armed 
assaults. In all cases the vouchers have been left or thrown away.  
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6.3. The sustainability of Jatropha curcas activities 

Main author: Winfried Rijssenbeek 

6.3.1.   Introduction 

The sustainability of biofuels has become a great issue since interest in and the production of 

biofuels has increased significantly during recent years, because of soaring oil prices in 2007-2008 

and stimulus programs of governments. The reasons for encouraging the production and use of 

biofuels by the government are threefold: mitigation of climate-change, support for domestic 

farmers and maintenance of energy security [1].  

 

Unfortunately not all impacts can be qualified as positive. Due to the rapid growth of the sector, 

attention to biofuels was intensified and the impacts became more visible. Government and 

governmental organisations fear that unsustainable production of biofuels will lead to negative 

impacts on the lives of the poorest because they will experience lack of water, loss of land, reduced 

food security and less biodiversity [2]. Because of this, production of biofuels should meet a set of 

requirements leading to sustainable production, transformation and use. The requirements set out 

as guidelines, criteria and indicators are currently still being improved.  

 

Many southern countries with low fossil fuel reserves have high expectations of biofuels. Biofuel is 

often seen as a panacea, as it offers a good opportunity for these developing countries or regions to 

have an independent energy production and to spend less on foreign exchange. Furthermore, the 

development of biofuels as a sector promises employment in rural areas.  Currently, it seems that the 

attitude towards biofuels has become less positive in the richer northern countries. Whether 

southern countries will arrive at the same conclusion is doubtful, simply because the promise of 

being less dependent on fossil fuel imports, generating employment, and increasing export 

opportunities still remains.  

 

It should be clear that FACT has included this chapter in the manual, with two objectives:  

1) Sustainability is a must for all stakeholders, whether it concerns small or big projects. The aim 

is that jatropha activities can be sustained in the long term and that the benefits to those 

involved will be equitable and sustained.  

2) For different players different sustainability criteria should be applied: a larger export 

scheme of jatropha has to adhere to different criteria than that of a small holder, producing 

on one ha. As FACT, we realise that the criteria that will be discussed are most of the first 

sort: applicable for larger scale.  

 

FACT recommends only taking those that also apply for smaller scale, as they can be handy and 

useful as well.   

6.3.2.   Sustainability criteria and initiatives   

There are a number of initiatives led by different parties that have seen first drafts and concept 

notes. Some have moved further to more detailed indicators. Some are biomass specific, others only 

include the production part of biofuels. Some focus only on one plant species, while others are 

directed only at export type of projects. Often these initiatives were started in OECD countries, as 

their governments demand sustainability as a condition of initiatives being financed or supported 

through their environment climate change funding.   
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It is not possible to discuss all of these drafts and notes. The most important ones - the roundtable 

discussion on biofuels and the Cramer Criteria - are discussed in the appendix. As a result of this 

ongoing discussion, the international expert workshop on jatropha, FACT prepared a position paper 

on how business should best move in the field of jatropha. In this position paper the People Planet 

and Profit criteria were translated to the production of jatropha [3].  

 
FACT follows the 3-P principle ‘People, Profit, Planet’ in its work, emphasizing the need for food 

security, positive impact on the environment and income generation by local producers.  A starting 

point was the establishment of sustainability criteria developed for the Government of the 

Netherlands (the so-called ‘Cramer Criteria’).  Under its programme, FACT will monitor the 

applicability of these criteria and work towards the further improvement thereof, taking into account 

other sustainability criteria under development, such as from RSB and more elaborated NEN 8080 

criteria. 

6.3.3.   FACT’s tentative criteria for sustainable development for the large production 

of jatropha: [11]  

 
People:  

No destruction of rural communities and villages or social structures. 

No infringement of common lands or traditional user rights. 

No displacement of people.  

Enhancement of local employment or income generation of local people. 

Decent wages to be paid.  

Preferably no dependency of a sole income source of people (risk avoidance).  

 

Respect for the local people’s livelihoods, resources use, their points of view and traditional rights is 

a must. Projects should improve local people’s welfare and well-being. Ideally, they should include 

local ownership or partnership in the product chain. Risks of monoculture and only one income 

opportunity should be avoided, for both the involved population and the project management.  

 

Planet: 

Take care on what is real waste or idle land. 

Minimal and no lasting environmental pollution in production by agro-chemicals and fertilizers. 

Greenhouse gas balance; net emission reduction compared with fossil reference, inclusive that of the 

application.  

No monoculture. 

No selection of lands with high biodiversity importance. 

Intercropping preferable, especially in the earlier years. 

 

A careful analysis should be made on the land use, the nutrients and water uses for a large-scale 

project. In many instances, project implementers only find out later that the land planned for 

cultivation was already in use, e.g. in shifting cultivation as free pasture land, etc.  

The production of biofuels can learn a lot from food production: no monoculture, correct and timely 

application of plant nutrients, existing land use and soil classification maps, intercropping, alley 

cropping, etc. Biodiversity and conservation areas of today and likely of the future should of course 

be avoided. 

 

Profit: 

Prepare clear business plans, based on conservative/proven data. 

Company profits preferably should be reinvested in the country. 
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Jatropha should be, in the first instance, used to supply internal markets. Local use is more energy 

efficient and there is always enough internal demand.   

Company profits sharing with farmers, and farmers receiving decent payment. 

No excessive company profits. 

Income stability is as important as income height: diversification of the biofuel chain (e.g. 

intercropping edible oils) can help the enterprise to survive times of low fuel prices.  

 

All the plans should be viable to all stakeholders concerned: a net profit for all stakeholders can be 

differently defined for each one. Some will see the profit in employment generation, whereas others 

might see the benefits of rural affordable modern energy. Such sustainable viability might require a 

sound legislative framework for food and fuel crops that might include minimum prices (safety net 

prices), accessible savings and credit schemes and training and extension.   

Sustainability of income can also be for a target, by turning producers into stakeholders in the 

processing chain of the biofuel crop to a commercial fuel.   

 

The issues are relevant for jatropha, but can also be applied to other biomass.  

 

Biomass options - when applied large scale - can have serious drawbacks. To mitigate their negative 

effects, a long set of criteria need to be established. 

 

FACT argues, therefore, that it is more effective to design a biomass operation in developing 

countries straightaway for the development of the local economy and adhere to the sustainable 

development goals: 

• Poverty alleviation  

• Biodiversity 

• Environment  

• Socio-economic development  

• Participation of local stakeholders   

 

This will more easily create an operation that is sustainable and, if successful, can be scaled up and 

checked regularly for sustainability using the Cramer Criteria or RSB and others. 

6.3.4.   Conclusion 

FACT contributes to the discussion on sustainability from the multi-facetted practise of its pilot 

projects. What becomes clear is that “THE” sustainability problem does not exist, nor does “THE” 

solution exist. In each context biofuel initiatives result in changes in many areas, some positive, some 

negative. Many farmers and local NGOs feel that in small-scale initiatives with farmers the positive 

effects seem to outweigh the negative effects, although further investigation is necessary to prove 

this point.  

 

General discussions on whether biofuel-driven development is good or bad have limited relevance 

without specific information on the region’s land and labour availability, the ownership structure of 

the initiative, market situation etc.  

 

In general, it can be concluded that entrepreneurs of large-scale plantations should be much more 

aware of the possible impacts of their project during the development phase. Large-scale projects 

can more easily do harm to the environment and, on a longer term, the contribution to social and 

economic development will not exist unless it’s an objective of the project developers. When 

considering starting with jatropha production, feasibility studies based on sufficient, conservative 

and reliable data are important. Jatropha under current oil prices is likely to offer minimal margins. 
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Furthermore, yields are often very context dependent. It is therefore recommended to start small 

scale to build up the required knowledge for a viable production and market development of 

jatropha end products, taking into account the sustainability criteria. Presently, there are 

practitioners that state that their jatropha project or business is sustainable. However, independent 

verification of these projects’ sustainability has yet to emerge. The verification brings some 

complexity, as sustainability criteria are still under development by various players and have not 

been tested sufficiently yet. 

 

FACT supports sustainable development of biofuel production placing income generation for small 

farmers and the rural population as the highest priority. FACT supports initiatives for local use and 

applications. When the market is not for export and only for local use, it should be understood that it 

would very hard for these small farmers and local workshops to fulfil the western ISO-based 

standards for quality that are now being developed for the Cramer Criteria (e.g. NTA8080). This 

group has a very large potential, since about 70% of populations in Sub Sahel Africa live in rural areas 

for example. FACT, therefore, strongly recommends that the criteria developed for export-oriented 

companies, will not be applied to the farmers. That is, in an out growers scheme it should be the 

aggregator or buyer and processor who will have to comply with the sustainability criteria. If these 

refer to the outgrowing scheme, the aggregator will have to support the farmers with the necessary 

conditions to adhere to those standards 

 

Furthermore, FACT recommends national governments in developing countries should not apply 

these export-oriented sustainability standards for local producers under pressure of international 

bodies. Of course national governments can set their own standards and FACT recommends these 

standards to be feasible for rural people, small farmers and workshops, not imposing them with all 

type of conditions that only bring bureaucracy, and no output. To set up projects by local 

organisations that are socially, economically, environmentally and technically viable already requires 

major efforts. FACT recommends setting standards in the planning phase as some of the standards 

can be relatively simply addressed without consequences.  
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