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Executive summary 
 
Over the past years, there has been a rapid expansion of biofuel development in many Asian countries. A 
number of governments are promoting biofuel programmes, mainly to achieve energy security, meet the 
increasing demand for transport fuel, address environmental problems and increase farm income. Policies 
and regulations have been approved, and some have been adjusted to avoid the potential trade-off between 
food and biofuel and any adverse impact on food security and the land rights of rural communities.  
 
The food/fuel conflict spurred the search for alternative feedstocks, particularly those that can be grown on 
underused or marginal land1 or wasteland,2 where food crops cannot be grown. Jatropha curcas (Jatropha), 
in particular, is being considered as a possible option. But there are a number of constraints and unknown 
areas (low yields, little-known agronomy), not to mention that crop yields increase with more water and on 
good quality land. In addition, especially considering the densely populated Asian countries, in many cases 
marginal or wastelands are actually used, often by landless people, for other purposes, such as subsistence 
agriculture, grazing or fuelwood collection. Another area of concern is the large-scale biofuel expansion, 
which in many cases is reportedly having negative environmental and social impacts, such as infringements 
on indigenous peoples’ and labour rights, alienation of land rights of local communities, and clearing of 
forests.  
 
In this context, the study aims to document good practices in inclusive business models or community-
investor partnerships that link smallholder farmers and producers growing biofuel crops with public or 
private agribusiness or processing companies. A diversified range of possible mutually beneficial 
models/partnerships from India, Thailand and Viet Nam have been selected and illustrated. Under these, the 
land is not acquired by the companies and remains under the control of farmers, while the crops selected 
have the potential to avoid any adverse impact on food security and the livelihoods of rural people, as well as 
to avoid competition between food and biofuel crops for land and water resources. The models/partnerships 
illustrated do not pretend to be representative or exhaustive of the biofuel industry and investment 
arrangements in the three countries, but rather aim to illustrate the diversity of possible win/win situations. 
 
The main findings of the case studies are summarized here: 
 

• A wide range of partnerships and strategies are in place that integrate policy, entrepreneurial, 
investment and research aspects and start up investments (either by companies or research projects) 
and overcome constraints that individual entities (but also other stakeholders involved) would not have 
overcome alone. Partners include governments, research institutes, banks, farmers’ organizations and 
cooperatives. 

• The role of government in providing support is crucial for economic viability – including input 
subsidies to farmers as incentive, better minimum support prices (MSPs) and tax exemptions to 
investors. In some cases, governments also allow companies and research institutes to link up with 
poverty reduction and rural development projects when promoting biofuels. 

• In many cases, economic viability is yet to be proved and is linked to oil prices. 

• Low yields and limited knowledge of the agronomy of Jatropha – as well as post-harvesting issues, 
water content reduction and high transportation costs for sweet sorghum – are yet to be resolved. 

• Low yields, uncertain economic returns and/or long gestation periods of Jatropha and Pongamia 
pinnata (Pongamia) often prevent farmers, in particular those with very small landholdings, from 
engaging in biofuel production, especially without subsidies or other policy support. 

• A number of companies claimed that farmers supplying feedstock were marginal-land and small 
farmers, but in some cases those interviewed seemed to have not very small landholdings and also 

                                                           
1
 “Marginal land is land of poor quality with regard to agricultural use, and unsuitable for housing and other uses” (OECD 1997). 

2
 Wasteland is an area of land that is no longer used for agriculture or for any other purpose. 
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some good land. Thus it was not always clear whether the poorest and smallholder farmers were in a 
position and/or willing to engage in the activity, or were excluded, or excluded themselves. 

• Women are also involved as suppliers and in processing activities; in some cases, employment is 
provided to elderly women. Some cases indicated that care is taken that women do not engage in too-
heavy tasks and that their wages are equal to men’s for equal work. 

• Some of the companies are private companies, public-limited companies/cooperatives or mixed public 
and private. Most establish formal contractual relationships with farmers (generally through contract 
farming/outgrower schemes); some work with both contract farmers and farmers who do not want to 
be bound by contractual agreements. A few companies work with farmers with no contract, by mutual 
agreement (especially when there is huge demand for the crop, such as cassava, or on the contrary, the 
crop is new and economic returns uncertain, such as Jatropha).  

• There are cases in which farmers, in addition to being suppliers, are also shareholders in the company. 

• Some companies do not establish contractual agreements directly with individual farmers, but through 
franchisees, farmer cooperatives, or traders representing groups of farmers. 

• Under the contractual agreement, farmers are generally paid according to the quantity and quality of 
feedstock they supply, which is not specified in the contract, at a minimum price that can be adjusted 
based on market price and was considered by most farmers ‘reasonable’ – or higher than the MSP or 
market price. In most cases, contract farmers receive seed, fertilizer, an initial investment in cash to 
start up plantations (to be recovered once they have sold the produce to the company), training, and 
technical know-how initially and as regular support. In some cases, farmers are assisted in getting 
bank loans and crop insurance. 

• In most case studies, the land targeted by companies was owned or controlled by individual farmers, 
who freely decided to allocate part of it to the cultivation of biofuel crops. Except in one case, the 
companies have not purchased or leased the land, which remains with the farmers. 

• In some cases, linkages with government programmes allow companies or research institutes to 
allocate government land to landless people for Jatropha cultivation, with landless people obtaining 
user rights to the produce, but not to the land.  

• In two cases, land was contributed by farmers to leverage a stake in the company, so that they became 
shareholders. 

• In all cases, for Jatropha cultivation, the land used is marginal or fallow land, which was declared as 
not having been previously used productively, neither for crops nor grazing. 

• In all business models/partnerships/case studies analysed, there does not seem to have been an adverse 
impact on food security or the livelihoods of local rural communities. This seemed to be due to the 
selection of crops (non-food or multipurpose crops or crops that can grow on saline soils), the use of 
marginal/poor quality land, the availability of by-products from processing that have a market value 
and can complement the income of farmers, and other specific strategies adopted by companies. 

• Human, social and physical capital seemed to be produced in rural areas as a result of the activities of 
the enterprises. Off-farm, non-farm, unskilled and skilled employment opportunities were generated in 
most cases. 

 



 

 

 

1 

I.  Introduction  
 
I.1 Research topic and background  
 
This study is the main outcome of a mission undertaken in September 2009 to India, Thailand and Viet Nam. 
Its aim is to document good practices in inclusive business models or community-investor partnerships that 
link smallholder farmers and producers growing biofuel crops with public or private agribusiness/processing 
companies. Preliminary investigations suggest that while there are several relationships being established 
between rural communities and investors, there appear to be relatively few well-documented and mutually 
beneficial partnerships. The present study aims to contribute to bridge this gap, identifying mutually 
beneficial business models and partnerships; understanding the process and types of partnership agreements 
and their implications for the land and its users; and documenting good practices that could be replicated and 
that can provide the basis for developing principles and criteria for the establishment of sustainable 
partnerships.  
 
A range of possible mutually beneficial models have been selected and illustrated. Under these, the land is 
not acquired by companies and remains under the control of farmers, while the crops selected have the 
potential to avoid any adverse impact on food security and the livelihoods of rural people, as well as 
competition between food and biofuel crops for land and water resources. It is hoped that the documentation 
of these experiences in biofuel development – and some preliminary lessons learned on their implications for 
land rights, food security and rural poverty reduction – will shed light on opportunities and risks for poor 
rural people and for biofuel investments in rural areas, and will also provide a background for further 
research and policy/programme initiatives.  
 
The study was undertaken under the framework of a broader IFAD initiative identifying and supporting 
policy options, risk mitigation strategies and alternative business models for pro-poor biofuel production that 
focus on certain crops; take food security, land and environmental issues into consideration; and involve the 
private sector and research institutes as key partners. In particular, a global grant has been conducting 
research on non-food or multipurpose crops that require less water, can grow in marginal land or can be used 
in crop rotation with food crops, such as (i) non-food drought-tolerant crops (e.g. Jatropha curcas [Jatropha] 
and Pongamia pinnata [Pongamia]); (ii) multipurpose crops that can provide food, feed, fuel and/or value-
added by-products such as organic fertilizer (e.g. sweet sorghum and cassava), and which can grow under 
adverse agroecological conditions and with low inputs; and (iii) saline-tolerant crops (e.g. tropical sugar beet, 
seashore mallow, camelina, Arundo donax). Moreover, in the context of the growing demand for land in 
developing countries, which is also driven by biofuel production, IFAD has been documenting good 
practices that could enable smallholder farmers and rural communities – in particular, poorer people – to 
benefit from such a new market opportunity and to partner with private and public stakeholders in the biofuel 
sector, without alienating their rights to and control over their land. Through its loan and grant programme, 
IFAD has supported several mutually beneficial partnerships of agribusiness companies, small-scale 
producers and indigenous peoples, as well as supporting establishment of such partnerships, also with a view 
to enhancing the land rights of rural communities.  
 
I.2 Methodology 
 
A preliminary desk review was conducted to identify the geographical area to be covered by the field visits, 
and companies that seemed proactive in adopting strategies and approaches to develop biofuels in a socially 
responsible way – and to engage with farmers through win-win partnerships. This phase included secondary 
literature, consultation with experts, and contacts with companies and research institutes. In addition to 
focusing on commercial partnerships of farmers and public or private companies, the desk review also 
looked into projects of research institutes and/or donors that are testing approaches and business 
models/partnerships that might be replicated.  
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The countries, companies and research projects were selected according to the following criteria and 
considerations:  
 

• They cover a cross-section of biofuel crops, but with an emphasis on those that IFAD has been 
considering as having the potential to avoid the food-versus-fuel trade-off (Jatropha, Pongamia, sweet 
sorghum, cassava and tropical sugar beet [TSB]), which in some cases are less developed as biofuel 
crops. 
 

• Asia (and in particular India, Thailand and Viet Nam) has a relatively consolidated experience in biofuel 
production, at least for some crops (e.g. Jatropha in India or cassava in Thailand and Viet Nam), or has 
been testing promising new options (e.g. sweet sorghum and TSB in India); the Governments are 
committed to supporting the biofuel sector, while addressing food security and land tenure issues and 
providing opportunities for linkages with other programmes. 
 

• Without pretending to be representative of the biofuel industry and business arrangements in the three 
countries, the selected partnerships aim to illustrate different ownership, management and business 
models (including fully commercial, cooperative, government-supported or a mix of 
public/private/people partnerships [PPPPs]) that could be win/win situations, as well as contract 
arrangements based on diverse crops. 

 
Based on the desk review, contacts with the companies and with officers of the research institutes 
(particularly the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)-India and the 
International Center for Tropical Agriculture (CIAT) in Thailand and Viet Nam), and findings of the in-
country visits, the models for community-investor partnerships have been presented in the form of case 
studies. The field visits involved meetings with officers and employees in the companies, researchers, 
farmers and local rural communities, as well as visits to plantations and processing facilities. 
 
In India, the field visits covered three states, Andhra Pradesh, Maharashtra and Orissa, and companies or 
ICRISAT-supported projects working on the production of biodiesel from Jatropha and bioethanol from 
sweet sorghum and TSB. In Thailand, visits were organized to a public bioethanol factory in Khon Kaen 
province and to Jatropha plantations established in Lopburi province by a Bangkok-based private company. 
Visits in Viet Nam were undertaken at a CIAT project supporting cassava starch factories in Dak Lak 
province and Jatropha plantations in Ninh Thuan province developed by a joint-stock company based in 
Ho Chi Minh City. 
 
A key challenge was the relatively recent emergence of the biofuel sector and the fact that several companies 
or projects are in a relatively early stage of implementation and have not yet started commercial production. 
Many are still focusing on action research to develop high-yielding varieties (especially for Jatropha) and a 
full package of management practices, as well as testing the crops to better understand their agronomy and 
adaptability. In some cases, research projects are looking into models to: rehabilitate communally owned 
marginal land through Jatropha cultivation; address post-harvest issues related to sweet sorghum 
development; or improve business linkages and contractual agreements between processors and farmers. 
Thus it was not possible to fully assess the economic/social/environmental sustainability of the business 
models, but they can still hopefully shed light on some good practices, opportunities, risks and challenges. 
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II.  Biofuels and land tenure security – policies and issues in India, Thailand and Viet Nam 
 

II.1 Biofuel expansion in Asia: risks for food security and land grabbing 
 
Over the past years, there has been a rapid expansion of biofuel development in many Asian countries. A 
number of governments are promoting biofuel programmes to achieve energy security, meet the increasing 
demand for transport fuel, address environmental problems, increase farm income, and in some cases take 
advantage of potential export opportunities in the European Union. Policy measures adopted by governments 
include supply and demand stimulation, formal targets for biofuel use, mandatory blending with standard 
gasoline or diesel, tax advantages and subsidies. In order to avoid the potential trade-off between food and 
biofuel, a number of countries have been adjusting policies and developing approaches to biofuel 
development so as to avoid adverse effects on food availability.  
 
The food/fuel conflict (diversion of land and food crops to biofuel crops, which could result in escalating 
food prices) spurred the search for feedstocks that can be grown on underused or marginal lands or 
wastelands, where food crops cannot be grown (IGES 2008, 110). Thus many Asian countries are 
considering Jatropha as an option, since it can grow on marginal land and under drought conditions. 
However, although Jatropha can survive with limited amounts of water, its yields increase with more water 
and fertilizers and when it is grown on good quality land. The claim that only marginal land is or will be 
used for biofuel production may be questionable. Additionally, especially considering the densely populated 
Asian countries, in many cases marginal lands or wastelands are already in use, often by landless people, 
either for other purposes than agricultural production, such as grazing or fuelwood collection, or for 
providing wild fruits and nuts, which are crucial to food security in times of drought or food shortages. 
Adequate land, water and other resources to produce biofuels on a large scale in Asia may not be widely 
available, as many areas in Asia already suffer from shortages of land and water (IGES 2008, 110). Finally, 
some Asian countries do have abundant human resources that could be employed in biofuel production, but 
labour-intensive production methods may not always be the most economically efficient, depending on local 
conditions (IGES 2008, 111). 
 
It should be noted that, even if Indian policy focuses on using non-fertile land, a debate continues on the use 
of marginal land for biofuel production. In fact, some argue that such land could be better used for selected 
cereal or oil crops or, if that is not possible, it should at least be diverted to fodder grasses, considering that 
India (and in general South Asia) has large livestock populations serving as additional support to local food 
security. Some concern has also been expressed regarding the use of fallow land for biofuel production, 
considering that wild edible plants provide food for communities (e.g. mushrooms during the rainy season 
and other edible leaves and roots), fuelwood, and fodder for animals. Concerning underused or ‘unused’ land, 
these terms usually indicate land that is not used or not fully used for cultivation, but that provides a 
significant resource base to support the livelihoods of rural people because of other uses, such as grazing; 
collection of fuelwood, biomass, wild vegetables, fruits and nuts, medicinal plants and natural products; 
flowering plants that support apiculture; and access to water sources.  
 
Another area of concern is the large-scale biofuel expansion that in many cases is reportedly having negative 
environmental and social impacts, such as infringement on indigenous peoples’ and labour rights (Tharakan 
and Baker 2009), alienation of land rights of local communities, and clearing of forests. In Indonesia, for 
example, oil palm plantation is expanding rapidly and aggressively, causing massive deforestation. 
Especially in West Kalimantan, it is alleged that some land acquisitions did not take customary land rights 
into consideration and were done without the consent of local people (Cotula, Dyer and Vermeulen 2008). In 
Sarawak, Malaysia, under a government-led scheme, three-way joint ventures involving companies, 
government and customary landowners have been in place for palm oil since the mid-1990s. While there 
may be good financial returns from some of these arrangements, customary landowners have raised many 
concerns, such as lack of real choice in accepting or rejecting the schemes, little say in negotiating the terms 
or length of agreements, and uncertainty over land access once the standard 60-year contract comes to an end 
(Cotula, Dyer and Vermeulen 2008, 53). 
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II.2 Policy framework in India: land tenure systems and biofuel development 
 
Land policies and tenure issues  
 
India recognizes the need for land reform. Article 39 of the Constitution states that: (i) the ownership of and 
control over the material resources of the country should be so distributed as best to serve the common good; 
and (ii) the operation of the economic system should not result in a concentration of wealth or a means to 
production to the common detriment. While state legislatures have the power to enact and implement land-
reform laws, the central Government played a significant advisory and financial role in developing land 
policies.3 
 
Before independence, landholding in India was characterized by a heavy concentration of cultivable land in 
the hands of relatively large absentee landowners and the lack of a recording system of land ownership or 
tenancy. Since independence, the Government has been implementing land policies and reforms to bring in 
an equitable agrarian structure, strengthen access to land and tenure security, and improve land productivity, 
thereby increasing food production. During the first and longest phase (1950-1972), land reform focused on 
redistribution from large landowners, regulation of landlord/tenant relationships, elimination of 
sharecropping, promotion of fair rents, increased land-use efficiency, strengthening of land tenure security, 
and redistribution of land – fixing ceilings on the size of landholdings to reduce land wealth and 
concentration. The second phase (1972-1985) shifted attention to bringing uncultivated land under 
cultivation; the third phase (1985-1995) focused on implementing water and soil conservation and 
management measures, particularly in drought-prone areas. The fourth and current policy phase (1995 
onwards) is seeking to: improve land revenue administration and, in particular, clarity in land records; bring 
underused land under cultivation; and promote decentralized land management systems, with Panchayat Raj 
institutions4 managing village lands. However, land redistribution was carried out with large landowners 
often giving very little compensation and created strong opposition; as a result, land reform succeeded only 
partially in strengthening the land rights of poor rural people. 
 
At present, the land tenure situation is complex and tenancy reform laws differ from state to state. Tenancy 
can be completely or partially prohibited in some states (e.g. Karnataka), but be free in others (e.g. Punjab 
and Haryana). Some states have conferred ownership rights on tenant cultivators, with the exception of 
sharecroppers,5  while others (e.g. West Bengal) have chosen to provide owner-like rights only to 
sharecroppers. In some states, such as Maharashtra and Orissa, diverse tenancy reform regimes coexist for 
different areas. In many, tenancy is only allowed for certain groups of people, often broadly defined as 
‘disabled’ (referring to physical disability). Orissa law considers a landowner owning less than 3 acres of 
land a disabled person. In Rajasthan, a student under 25 pursuing studies in an educational institution is also 
considered a disabled person.  
 
The tenancy acts include provisions that allow landlords to remove tenants in order to resume personal 
cultivation, with the tenant voluntarily returning the land to the landlord. In some states, such as Maharashtra, 
tenants are also given the right to purchase the land after a certain period of tenancy. 
 
A major concern is the increases in land fragmentation and landlessness. The number of marginal 
landholdings has increased over time (from 28 per cent in the 1950s to 61 per cent in the 1990s), so that the 
current holding structure offers neither efficiency nor equity. In particular, the number of marginal-land 
farmers with less than one hectare belonging to scheduled castes is increasing much faster than that of other 
social groups. In addition, the tenancy area declined from 23 per cent in the early 1950s to 8 per cent in the 
1990s, and 15-25 per cent of tenancies in the country are illegal, with 80 per cent of leased land being held 

                                                           
3
 Deshpande (2003, 157). This paragraph summarizes the main issues covered by the article. 

4
 The panchayat is the smallest unit of local government, covering one or more villages. 

5
 A sharecropper is a tenant farmer who works the land for the owner of the property in return for paying the owner a percentage of the production. 

Sharecroppers traditionally receive seed, tools and other needed inputs, often including housing, from the landlord. 
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by small-scale and marginal-land farmers. The number of landless people is also growing and, according to 
the World Bank, “landlessness is by far the greatest predictor of poverty in India – even more so than caste 
or illiteracy.”6

 Moreover, as in many other countries, Indian women may have legal rights to land, but 
customs often prevent them from exercising such rights, despite the fact that they are often more engaged in 
agriculture than men. 
 
Biofuel policies 
 
The Government has been taking a very active role in developing biofuels (particularly biodiesel) for the 
dual purpose of cutting the import bill and creating employment opportunities in rural areas. It has been 
considering introducing biofuels as part of the national energy security programme and has recently 
approved a national policy to mainstream biofuels, ensuring that a minimum quantity is produced in the 
market to meet energy demand. The policy proposes an indicative target of 20 per cent blending of both 
biodiesel and bioethanol by 2017. The approach focuses on producing biodiesel only from shrubs and trees 
bearing non-edible oilseeds (particularly Jatropha and Pongamia) grown on government/community/private 
wasteland, and degraded or fallow lands not suited to agriculture, in forest and non-forest areas, so as to 
avoid an impact on the food security of rural people – and mainly through contract farming, in consultation 
with panchayats when necessary. A minimum support price (MSP) is introduced to support cultivation of 
non-edible seed-bearing crops for biodiesel production to ensure a fair price to farmers. Employment 
provided in plantations of these crops is eligible for coverage under the National Rural Employment 
Guarantee Scheme (NREGS). The policy also envisages support to the establishment of processing units for 
oil expelling at the village level and transesterification.7 
 
As noted earlier, even if Indian policy focuses on using non-fertile land, a debate continues on the use of 
wasteland or fallow land for biofuel production. Many fallow lands or wastelands in rural India (particularly 
in the tribal-dominated Fifth and Sixth Scheduled areas8) are actually village commons or common lands 
used for multiple purposes, such as grazing and collection of fuelwood and minor forest products, providing 
an important contribution to the livelihoods of poor households.  
 
Regarding bioethanol, India’s focus is on producing it mainly from sugar sources (e.g. molasses, a by-
product of the sugar industry), but more recently it has also been looking at sweet sorghum and TSB to avoid 
an impact on food security. The policy also envisages research and development (R&D) on second 
generation biofuels, including conversion to ethanol of ligno-cellulosic materials such as crop residues, forest 
wastes and algae. A variety of incentives, including financial and fiscal measures, are being adopted by 
several states. India is also supporting public/private partnerships, including village-level governmental 
bodies and research institutes, to test and promote biofuel development. 
 
Bioethanol targets, constraints and crops 
 

The Government approved a policy on mandatory blending of petrol with bioethanol at 5 per cent from 
October 2006 for all oil companies in several states. The policy contributed to increasing demand for 
bioethanol. A 10 per cent blending has been postponed, while the target of 20 per cent blending by 2020 is 
still in place (Cushion et al. 2010, 32). 
 
Bioethanol production in the country is constrained by its dependence on a single source – sugarcane 
molasses (TERI and GTZ 2005, passim). The molasses-based ethanol distilleries are not able to operate year 
round and most operate at 50 per cent efficiency. One option for addressing the issue is to promote alternate 
crops that do not adversely affect food security, such as sweet sorghum and tropical sugar beet (TSB).  

                                                           
6
 Quoted on the Rural Development Institute website (www.rdiland.org/OURWORK/OurWork_India.html). 

7
 ‘Transesterification’ is a simple chemical process for converting vegetable oil into biodiesel. 

8
 Fifth Scheduled areas are located in the tribal dominated areas of Andhra Pradesh, Orissa, Jharkhand, Chhattisgarh and Madhya Pradesh; Sixth 

Scheduled areas are located in north-eastern India. In all these situations, tribal peoples have constitutional and customary rights and entitlements over 
village commons. 
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Sweet sorghum, however, is a multipurpose crop that can provide food, feed and fuel, so it may not 
contribute much to the food versus fuel trade-off. According to ICRISAT, sweet sorghum has wide 
adaptability, rapid growth, high sugar accumulation and biomass production potential. It is also tolerant of 
drought, waterlogging, and soil salinity and acidity toxicities.9 Compared with sugarcane, sweet sorghum 
requires less water and fertilizer inputs (about 35-40 per cent of that required for sugarcane) (Rao 2004). Due 
to the short cycle of 3.5-4 months in irrigated areas, up to two cycles are possible in a year. However, yields 
of sweet sorghum are not uniform, the sugar content is not as high as for sugarcane and TSB, and there are 
various harvest and post-harvest challenges, such as a short harvesting window and a peak supply of raw 
material, resulting in waste; poor availability of labour for the peak harvesting period; decline in the quality 
of the crop and its sugar content yields; and elaborate logistical arrangements, with high capital investment 
for transportation, crushing and processing of feedstock in a central processing facility (Palaniswamy 2007). 
While the technology for processing, storing and fermenting the juice has been more or less mastered, the 
problem of reducing the water content after fermentation to reduce transportation costs still has to be 
addressed. In addition, although bioethanol from sweet sorghum is estimated to be 10 per cent cheaper 
compared with molasses-based bioethanol, it is not yet economically viable in India. 
 
Tropical sugar beet (TSB) is a variety of the sugar beet, a crop that grows in temperate climates. After 
11 years of research, Syngenta was able to develop varieties of sugar beet adapted to tropical conditions and 
that produce the same quantity of sugar per hectare as sugarcane, in half the time (5-6 months), in a crop 
rotation system (Gokhale/Syngenta 2007). This enables farmers to grow a second crop on their land in the 
same period as sugarcane crops would take to mature, as well as to increase their productivity and income. 
According to Syngenta (Bozzini 2007, 5 and 17-18), TSB produces high yields - 50-130 tons/hectare (ha), 
with 16-18 per cent sucrose content -, is tolerant of high temperatures, and can be grown in relatively dry 
areas, as it requires 30-40 per cent of the water that sugarcane needs. TSB can also be grown in saline and 
alkaline soils unsuitable for other crops. It can be irrigated with brackish water, using drip irrigation, and also 
with water that is moderately saline. Its fertilizer requirement is 30-40 per cent less than for sugarcane. The 
crop is easy to harvest, has no peak production period and can be used as complementary feedstock for year-
round supply to both the sugar and bioethanol industries, improving the operating efficiency of both. TSB 
can improve soil conditions through nitrification and its pulp can be used as cattle feed and fertilizer. 
Additional research will be required to assess whether TSB can be used in rotation with sweet sorghum to 
meet the feedstock needs of processing plants on a year-round basis. However, TSB does not generate 
biomass for use in producing energy for processing, as do sugarcane or sweet sorghum (Bozzini 2007, 18). 
 
Biodiesel targets, constraints and crops 
 
The Government has set a target for a 10 per cent biodiesel blend and aims to have a 20 per cent blend by 
2017 (Cushion et al. 2010, 36; Government of India [no date]). Considering the huge amount of land needed 
to meet these requirements, the Government has been identifying marginal land throughout the country that 
can be planted to Jatropha. The precondition for Jatropha is that cultivated agricultural land is not used, so as 
to avoid competition with food crop production. Although there are large Jatropha plantations in the country, 
the Government is also strongly supporting small-scale Jatropha schemes. According to a recent report by 
The Global Exchange for Social Investment (GEXSI), 60 per cent of the Jatropha projects in India use 
partially or totally marginal lands that are not suitable for other crop production, and 92 per cent are 
implemented as outgrower schemes (GEXSI 2008, 129). 
 
Considering that Jatropha is a relatively new crop (at least for biofuel development) – and in order to 
minimize the amount of land required and make biodiesel production economically viable – extensive 
research is being undertaken to develop high-yielding and high-oil-content varieties. The Department of 
Science and Technology has been producing high-yielding varieties of Jatropha with the coordination of the 
Ministry of New and Renewable Energy and the Ministry of Agriculture.  
 
                                                           
9
 www.icrisat.org/what-we-do/satrends/aug2004.htm 
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Jatropha production is supported by almost all Indian state governments through guaranteed purchasing 
schemes, aiming to integrate poor rural people into the biofuel value chain while rehabilitating 
Government/communal-managed marginal lands. In order to test the crop and to provide incentives to 
farmers and support to investing companies to take up Jatropha cultivation, the Government approved that 
Jatropha development initiatives would come under the NREGS, which commits the Government to provide 
100 days of waged employment per financial year to every rural household. Based on this linkage, rural 
people can receive a salary to grow Jatropha, with a number of public/private companies taking advantage of 
this support mechanism.  
 
 
II.3 Policy framework in Thailand: land tenure systems and biofuel development 
 
Land policies and tenure issues 
 
A titling system for private rights to land was introduced in Thailand in 1901 (Brits, Grant and Burns 2002, 
3). The Land Code of 1954 distinguished between de facto occupancy and legal recognition of rights of 
property, thus making a distinction between private land and public land that refers to all remaining land not 
claimed by private ownership (Nabangchang-Srisawalak 2006, 84). Since 1984 Thailand has developed very 
efficient, systematic land titling (first registration) procedures, issuing over 8.5 million titles. These 
procedures have served other countries as a model for systematic land titling in the region (Brits, Grant and 
Burns 2002, 2). In Thailand, there is a range of land documents recognized under the Land Code, the main 
ones being pre-emptive claims, which are non-transferable, and certificates of use and titles, both of which 
are transferable and accepted as collateral (Brits, Grant and Burns 2002, 4). The Civil and Commercial Code 
protects women from the sale of property by their husbands without their consent, while restrictions on 
women married to foreigners owning land were removed in 1996 (Brits, Grant and Burns 2002, 5). 
 
Historically, there was little inequality of land distribution in Thailand. With rapid population growth and the 
reservation in the 1960s of 50 per cent of the country as forest, landlessness has been increasing (Brits, Grant 
and Burns 2002, 5). At the same time, over the years, expansion of agricultural land, either as a result of 
population pressure or in response to market opportunities, has been faster than the corresponding legal and 
administrative system for formalizing land occupancy, usage, ownership and control (Nabangchang-
Srisawalak 2006, 84-85). The main common problems were associated with public land areas, such as 
encroachment, use and occupation of land (in some cases because of lack of knowledge that land was 
publicly owned), leading to conflicts arising from overlapping claims. The highest numbers of conflicts are 
concentrated in forest areas (Nabangchang-Srisawalak 2006, 84-85). The main approach adopted by the state 
to deal with land issues was to use legislative tools to assert legal claims over various types of public land, 
create agencies to implement the legislation, and chart all land parcels on cadastral maps, photomaps and 
enlarged aerial photographs.  
 
Biofuel policies 
 
The Strategic Plan for Renewable Energy Development strongly advocates the production of renewable 
energy for national use and contains a target to increase the renewable energy share of commercial primary 
energy to 8 per cent by 2011. The Government produced a roadmap for biodiesel and bioethanol production 
and is implementing a land-zoning support scheme. A National Biofuels Committee has been established to 
provide financial and other support to local farmers (GEXSI 2008, 135). It consists of a network of 
universities and various ministries, including the Ministries of Finance, Agriculture, Energy, Industry and 
Science and Technology. 
 
The Government is particularly supportive of community-based biodiesel production for local use. At 
present, it is mandatory that all diesel sold at petrol stations be blended with at least 2 per cent of biodiesel, 
produced from palm oil. Diesel mixed with 5 per cent of biodiesel is now common as well. The Government 
is expected to make 3 per cent blending mandatory during 2010, moving towards 5 per cent as a mandatory 
requirement by 2012. The reason for phased adoption is that the Government needs to consult with the 
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automobile industry on the possible effects on vehicles. Grants have been offered to research institutes to 
explore aspects concerning Jatropha cultivation, which is still at an early stage of development. 
 
In regard to bioethanol, it is currently produced mainly from sugarcane and cassava and is expected to fulfil 
10 per cent of national gasoline requirements by 2011, although implementation of the policy has been 
delayed.  
 
Cassava for food, feed and fuel 
 
Thailand is the third largest producer of cassava in the world (about 26 million tons) and the largest exporter, 
accounting for about 75 per cent of world trade. There are fewer producers than in Viet Nam (an estimated 
400,000-500,000), although the average area grown per household is more than 10 times that in Viet Nam 
(about 3 ha) and yields are higher. In addition to exporting dried chips for processing (for feed, starch and 
fuel), Thailand also processes and exports cassava starch and many modified starch products. Most, if not all, 
cassava production is devoted to industrial production of starch for animal feed or food.  
 
Cassava is primarily grown by smallholders, although average areas (2.7 ha) are much larger than in other 
countries. It continues to have a major impact on smallholder livelihoods, as well as on industry. It is an 
annual crop that poor farmers like growing, because it presents several advantages: (i) it can grow under 
drought conditions and in low-fertility soils; (ii) it requires very little water and inputs; (iii) it has market 
demand; and (iv) it is a multipurpose crop providing food, feed and fuel. 
 
There are two main groups of varieties: those suitable for human consumption (with small traces of, or no, 
cyanide content) and those suitable for industrial uses (higher cyanide content). Of course, cyanide can be 
reduced or eradicated when heated. 

Generally, the roots can be harvested 8-12 months after planting, but once harvested, they must be processed 
in 24-72 hours (depending on the variety, climate, etc.). Alternatively, they can be left in the ground for 
1-2 years. Roots can be processed into chips and dried in the sun. After that, they can be fermented or used 
as animal feed. Post-harvest processing requires infrastructure development and access to markets. 
 
If grown as a monocrop and/or on sloping land, without soil conservation measures and proper land 
management, cassava can cause or worsen soil erosion and degradation, and this is often a source of concern 
for poor farmers. However, compared with sugarcane, cassava is considered more advantageous to farmers, 
as it requires less investment and care, less time for harvesting and can be managed to ensure year-round 
supply. 
 
 
II.4 Policy framework in Viet Nam: land tenure systems and biofuel development 
  
Land policies and tenure issues 
 
Before independence was declared in 1945, the country had two types of agricultural land: communal and 
private. The landlord class accounted for only 2 per cent of the whole population, but occupied more than 
half the total land, while 59 per cent of farm households were landless tenants. In the 1950s, the Government 
carried out land redistribution of a quarter of the land and reduced rents for poor farmers and tenants. In the 
1960s and 1970s, in North Viet Nam, a cooperative-managed collective farming system was established, 
with only 5 per cent of the land left for individual household use. In South Viet Nam, land ownership 
ceilings, land redistribution and land titling programmes were implemented, and collectivization began after 
unification in 1975. Under the collective system, land belonged to the Government, which was responsible 
for setting areas and targets for each crop produced by the cooperatives. The land tenure system provided no 
incentives to farmers to improve soil fertility or land-use efficiency, as each farm household received a share 
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of outputs by the cooperatives according to the recorded labour hours of its members and the inputs provided 
to them (Haque and Montesi 1996). 
 
In 1981 a resolution of the Communist Party of Vietnam (VCP) was promulgated on farmer’s contracted 
outputs in order to improve agricultural productivity through increased individual incentives (Haque and 
Montesi 1996). Individual farmers and families were allocated land and simple tools, and were allowed to 
keep 100 per cent of the surplus they produced over the contracted output, although land and production 
materials were still controlled by the cooperatives. Farmers were free to add more inputs and allocate their 
own time and labour to produce higher yields and surpluses. In 1987, Resolution No. 10 of the VCP was 
enacted, recognizing the household as a unit of the agricultural production system and enabling subsequent 
government regulations to allow individual households to access agricultural land for a period of from 3 to 
15 years. The land allocation to households was based on the number of family members, and land users 
were allowed to keep the entire agricultural output (Haque and Montesi 1996). 
 
The shift from collective to individual land-use rights changed the outlook of the agricultural sector in 
Viet Nam remarkably. However, since local government tried to allocate land to households equitably in 
both quantity and quality, each household received varied small land plots of different qualities and scattered 
in various locations. Thus the Government had to promote voluntary exchange of land plots among farmer 
households in order to increase land size, improve land-use efficiency and enable mechanization of 
agriculture. The absence of a legal system for land management meant land-use rights were not transferable, 
land could not be used as collateral for loans, and rights of sale and inheritance were not recognized (Haque 
and Montesi 1996). In order to address these issues and create a land tenure system that was conducive to 
sustainable agriculture and rural development, the Land Law was approved by the National Assembly in 
1993, allocating land on a long-term, stable basis to individuals, households and organizations (20 years for 
annual crops and 50 for perennial crops and forestry). Land rights can be extended on expiry; upon the 
request of land users, and if they managed the land properly, they will be granted land-use rights certificates. 
The law also envisages the exchange, transfer, lease and inheritance of land, and puts ceilings on the land 
areas allocated to farm households (Haque and Montesi 1996). 
 
By 1998 land-use certificates (LUCs) had been issued to 71 per cent of farm households, and by the end of 
2000 this number was more than 90 per cent. According to the law, farmers also have the right to re-lease 
land and use the value of land-use rights as joint venture capital for investment. The law also allows the 
leasing of land to foreign investors if the lease is based on an economic and technical justification approved 
by the authorized state body, according to the law on foreign investment in Viet Nam (Haque and Montesi 
1996). The Land Law was revised in 2003 and became effective in 2004, recognizing that land has a value 
and thus can be traded. The law contributed to improving land tenure security and access to credit through 
the use of land-use rights as collateral. However, land-use rights of transfer, lease, exchange, mortgage or 
inheritance vary among categories of land and landholders. 
 
The land certification process has been very slow and lacks sufficient participation by households, due to 
complex procedures, incomplete cadastral mapping, limited awareness of the concrete benefits of land titles 
gained by rural communities, and in some places corruption in granting titles (AusAID 2001, 2). Moreover, 
since the land exchange process was not successful, especially in the northern delta and central regions, it 
resulted in LUCs for fragmented and small landholdings. 
 
Under the current system, LUCs are issued in the names of both husband and wife. The land category, size 
and position of the land plot and the land-use tenure are specified . Farmer households use LUCs as collateral 
for access to bank credit and as trust for collaborative production with enterprises. For example, a biofuel 
production company may sign contracts with a number of households to use their underused land for 
production. In order to ensure that farmers will honour the contracts – once the companies supply seed and 
advance monthly salaries for the contracted households – many companies request that the LUCs be 
deposited with them. Most large corporate investors are reluctant to accept the risks associated with informal 
land transactions and are concerned that compensation payments for the residents of unregistered land 
resumed for foreign investments are complex and expensive (Haque and Montesi 1996).  
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Biofuel policies 
 
Viet Nam is rich in biomass resources and it has great potential for biofuel production. The existing ethyl 
alcohol industry is already using sugarcane molasses and starches as feedstock.  
 
The Government aims to create favourable conditions for the development of biofuels and to promote 
investments, including tax incentives and low-interest loans. The priority placed on biofuel R&D is 
increasing crop productivity and developing advanced conversion technologies.  
 
Bioethanol targets, constraints and crops 
  
The potential of bioethanol production is considered to be high in Viet Nam, but a major constraint is that the 
processing technology is still very costly. The main feedstocks include sugarcane molasses, cassava and 
maize. According to some studies, by using all the molasses from sugar mills and 10 per cent of cassava and 
maize production, the country could already produce some 320 million litres of bioethanol (APEC 2008, 98). 
The target established by the Government is 500 million litres of bioethanol by 2020 and biofuel production 
of 100,000 tons of 5 per cent ethanol blend (AsDB 2009, 195).  
 
Viet Nam is about the seventh largest producer of cassava in the world and the second largest exporter, with 
about 20 per cent of world trade. The average cassava area per farmer is estimated at 0.27 ha, with more than 
2 million households involved in cassava production. At present, it seems there are no bioethanol plants 
using cassava as feedstock, although several are planned. Regarding starch factories, however, there are a 
very large number, of varying sizes, with varying products, and the same principles of contract management 
with smallholders apply whether for starch production or biofuel. Much of the cassava is exported to 
Guangxi Province in China for bioethanol and starch processing. One major issue is the expansion of cassava 
onto marginal sloping land, with inadequate attention to soil conservation practices.  
 
Biodiesel targets, constraints and crops 
 
Viet Nam plans to produce 50 million litres of biodiesel by 2020 and targets 50,000 tons of 5 per cent 
biodiesel blend each year (APEC 2008, 98). 
 
The Vietnamese Government is reviewing land-use rights and land-use planning for the allocation of land for 
biomass production, as well as the reallocation and reclassification of marginal and unproductive lands. It 
supports companies offering free seedlings, plant materials and training to households willing to grow 
Jatropha and develop win-win models, through loans, tax exemption, and land transfers to build refineries in 
industrial zones. The Government has targeted 300,000 ha of land for Jatropha cultivation by 2015, which 
can eventually be expanded to 500,000 by 2025 (Janssen 2009, 3).  
 
According to the Vietnamese Academy of Agricultural Sciences (VAAS), Jatropha (Dầu Lai in Vietnamese) 
can be planted on 33 million ha of marginal land, 120,000 ha of heavily eroded land, 30,000 ha of saline land 
and 300,000 ha of arid and semi-arid lands distributed from north to south throughout the country. In 
particular, Jatropha grows very well in the central highlands – where there is a serious problem with soil 
erosion – and in the north-western and north-eastern regions. Studies by the Chemistry and Natural Substrate 
Institute confirm that there is a great potential for Jatropha cultivation in Viet Nam for biodiesel production 
and other uses. However, there are few varieties/genotypes available in the country, including a non-toxic 
one, and according to VAAS, new varieties would need to be imported from countries such as India and 
Malaysia. Jatropha varieties need to be tested and evaluated to establish adaptability and productivity; further 
research is also needed to improve plant productivity. 
 
There are many other indigenous oil-producing crops (e.g. castor, jojoba, camelia) having characteristics 
similar to those of Jatropha, and that also have high potential for oil and biodiesel production. 
 



 

 

 

11 

III. Case studies of community-investor partnerships 
 
The case studies aim to document a wide range and variety of business models. Most involve contract 
farming agreements (such as Rusni Distilleries, Nandan Biomatrix and Southern Online Bio Technologies 
(SBT) in India, Unicare Agro Star Company in Thailand, and GreenEnergy Vietnam (GEV) and 
DAFKOCAM in Viet Nam) – with farmers devoting part of their land to biofuel crop production and 
committing to supply the produce to the company against the contract agreement. In two cases, farmers are 
shareholders in the company in addition to being suppliers (Happy India and DAFKOCAM in Viet Nam). 
Other business models propose that (i) farmers freely supply feedstock to the company, but without any 
contract agreement, as the demand for the crop is high and farmers wish to look for the most profitable 
opportunities (SBT in India and Thai Guan Ethanol Factory); (ii) farmers work as wage labourers on land 
purchased by the company from the farmers (Tree Oils India [TOIL]) or on communal land owned by the 
local government (Nandan in India); or (iii) farmers form an association/cooperative (ICRISAT project and 
Rusni in India). Some case studies entail ‘mixed’ business models/arrangements (Nandan, Rusni, SBT in 
India and DAFKOCAM in Viet Nam).  
 
III.1 India case studies  
 
‘Happy’ shareholder farmers growing tropical sugar beet (TSB) 
 
Harneshwar Agro Product Power and Yeast (I) or ‘Happy India’ is a farmer-owned, public-limited company 
based in Indapur, near the Baramati district, about 100 kilometres (km) from Pune (Maharashtra), registered 

under the Companies Act in 2000. The company built and operates a 
bioethanol and by-product manufacturing plant using sugarcane and 
Syngenta-developed TSB, with a capacity of 45 kilolitres per day 
(KLPD). The factory facilities occupy about 100 ha of land, and 
1,000 ha of land are planted to TSB. In cooperation with Syngenta, the 
factory aims to progressively expand production of bioethanol from 
TSB, as it presents a number of advantages, especially if compared 
with sugarcane. 
 
Some 12,300 farmers, including women, living within a radius of 
50-80 km, joined the project as feedstock suppliers and/or as 
shareholders to ensure that farmers’ interests have priority and are 
protected. Of these, about 9,500 are small-scale and marginal-land 
farmers. Happy India has a board of 11 directors chosen from among 
small- and medium-scale farmers who are members and shareholders.  

 
The board holds 51 per cent of total share in the 
company, with the remaining 49 per cent belonging 
to all other shareholders. Each farmer was required 
to invest 3,000  Indian rupees (Rs) (about US$66) to 
purchase one share. However, in order to facilitate 
participation by the 9,500 poorest farmers, these 
were allowed to purchase a share at a lower 
investment rate of Rs 750 (about US$16). It is 
expected that this initial investment will be 
recovered in five years through company profits. 
Raising funds for the investment was particularly 
challenging; on average it took two to three years. 
So far the company has assisted nearly 3,000 
farmers in obtaining a loan for share purchase from 
the State Bank of India.  
 

Figure 2. Happy India plant 

Figure 1. Happy India factory 
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Shareholding farmers have voting rights according to their shares to elect the board of directors and are also 
involved in decision-making through their participation in annual general meetings.  
 
Almost all farmers have kept their land and have committed to allocate portions of it to feedstock production 
– to be supplied to the factory in exchange for shares. According to the company, they incur Rs 10,000 
(US$165) per acre as input costs and get an average return of Rs 24,000 (about US$400). For TSB, Syngenta 

provides seed and pesticides at a discounted price and on a 
credit basis; the credit is recovered from the sale of 
feedstock. Each season, the company and farmers sign an 
agreement under which farmers are paid based on the 
quantity and quality of feedstock they supply, at a rate that 
had been previously decided by the board, and which is 
based on the market price. According to the company, the 
feedstock from TSB is purchased at a very competitive 
price, which is higher than that established by the 
Government as an incentive for farmers to shift to this crop. 
In addition to being paid for feedstock supply, farmers will 
also receive dividend income from the profit generated by 
the factory, based on the percentage of their shareholdings. 

 
 

About 35 farmers sold 100 ha of uncultivable hilly land to the factory to build the facility. In exchange for 
the land, they received a share in the company, cash or had a family member employed in an off-farm 
activity. About 120-150 people have been employed to run the machines, for office work, and other non-
farm activities related to factory management.  
 
At present, the factory is only conducting TSB trials. Because bioethanol production is not yet economically 
viable, it has not yet engaged in commercial production. Commercially, the factory is currently producing 
rectified spirit to make liquid medicines, spirit and liquor; bagasse, a by-product that can be used as fuel for 
heating energy and electricity generation; and cattle feed from TSB pulp.  
 

Developing a sweet sorghum bioethanol value chain model in rainfed areas 

Rusni Distilleries is a private factory established in 2007 to produce bioethanol from sweet sorghum. It is 
located in Mohammed Shapur village, Medak district, 65 km from Hyderabad (Andhra Pradesh). The factory 
collaborates with ICRISAT under a project aiming to develop a viable value chain model for bioethanol 
production from sweet sorghum in rainfed areas. And it is doing so through the development of PPPP.  
 
According to the company, a mid-sized plant such as Rusni, running at full capacity, produces 40 KLPD of 
bioethanol, employing 9,000 people part- and full-time, including 5,000 farmers.  
 
The project consists of two models: 

• Centralized model (with nearby farmers growing sweet sorghum under contract farming); 
• Decentralized model (with distant farmers supplying feedstock, and farmers’ groups running the 

crushing unit and supplying the syrup to Rusni). 
 
Centralized model 
 
Traditionally, sweet sorghum is a popular crop in Andhra Pradesh during the rainy and post-rainy seasons. 
Ethanol production from such grains and sweet sorghum stalks can provide additional income to farmers 
without compromising their need for food and animal feed. For continuous economic production of 
bioethanol by the distillery, sweet sorghum feedstock is required on a regular basis and for a definite period. 

Figure  3. Tropical sugar beet 
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As many as 950 farmers, who work in fields within a 50-km radius of Rusni, grow sweet sorghum on 
3,000 acres (1,214 ha) to supply feedstock to the company under individual contract farming agreements. 
The company provides farmers with fertilizer and commits to purchasing the feedstock from them, whatever 
quantity they are able to supply. In the case of a natural hazard, as happened early in 2009 due to drought, 
the company claims that farmers are not fined and are provided with more fertilizer to start a new production 
cycle.  
 
Rainy season sorghum is generally affected by grain mould at the maturity stage, which makes it unsuitable 
for human consumption and valueless for the food market, but still useful for bioethanol production. 
According to Rusni, in order to avoid food/fuel competition, and at the same time ensure continuous supply 
to the distillery, Rusni purchases only the mouldy grain, in addition to the stalks and other feedstocks. Since 
bioethanol production is not yet economically viable, as mentioned earlier, the company is not presently 
processing and selling bioethanol, but only alcohol.  
 
Decentralized model 
 
The centralized model for crushing of sweet sorghum involves the harvesting of the stalks and delivery to the 
distillery on the same day to avoid weight loss from drying. Thus this model operates efficiently only within 
a 50-60 km radius of the distillery. As a result, farmers with landholdings further away incur losses, not only 
because of higher transportation costs, but also due to the reduction of juice content as the stalks dry on the 
long journey from the field to the distillery. For these reasons, in addition to the centralized model of 
feedstock supply, ICRISAT is pilot-testing a model with a decentralized crushing cum syrup-making unit 
that aims to ensure continuous supply of raw material to the industry (for at least 6-8 months), avoiding post-
harvest losses. The decentralized unit is established in a central and convenient area of a cluster of seven 
villages, where farmers growing sweet sorghum within a 4-
5 km radius can bring the feedstock, crush it and extract the 
juice, which is converted into concentrated syrup/jaggery. 
Unlike fresh stalks, according to ICRISAT, the 
syrup/jaggery can be transported to any distance and stored 
for up to 9 months to a year without loss in quality. 
However, economic viability is yet to be demonstrated and 
the problem of reducing the water content to contain 
transport costs is still to be resolved. 
 
In the model being tested, individual farmers supply 
feedstock to the unit, which is managed by farmer groups 
that operate it and produce the syrup purchased by Rusni 
under a buy-back agreement. Since most farmers, after 
harvesting, are free from agricultural work in their fields and 
generally work as wage labourers in others’ fields under 
irrigation, the decentralized unit also aims to provide them with an alternative and more remunerative off-
farm employment and market opportunity. 
 
Farmers’ groups working in the unit are in charge of different activities on a rotational basis (e.g. crop 
cultivation and technology, crushing, boiling, making syrup and syrup quality control), so as to enable each 
group and farmer to carry out every type of activity. With this training, in the future they might establish a 
unit independently, without external support. Farmers’ groups are informal, voluntary and self-governing 
groups of about 200 small-scale and marginal-land farmers. Both skilled and unskilled labour is employed. 
Farmers are paid for the stalk they supply and for work undertaken in the decentralized unit. Training in 
operating the machine is provided by the project.  

Part of the sorghum grain is kept for farmers’ own consumption and part can be sold. The stalk is sold to the 
decentralized unit and, after crushing, the leftover bagasse, leaves and black grain (not suitable for human 

Figure  4. Decentralized sweet sorghum crushing 
unit 
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consumption) are available free to the farmers to be used as animal feed. Women also work in the unit, 
carrying out lighter tasks (e.g. drying the bagasse; transportation from the crusher to the drying area and from 
the drying area to the burning area, which are both within 100 metres). The work day is about 8-10 hours for 
both men and women, including lunch and other breaks. Wages are differentiated according to the different 
workloads; according to ICRISAT, women are paid Rs 110 per day, and men Rs 160.  

Farmers interviewed explained that they have been growing only sweet sorghum over the past three years, 
because this crop – in addition to meeting their needs as stated above – provides additional benefits, 
especially in comparison with maize: (i) it is a dryland crop that can survive and produce during droughts; 
(ii) unlike maize, it is more remunerative and requires less labour, which does not negatively affect yields; 
(iii) milk produced by cattle eating bagasse is of better quality and with higher protein content; and (iv) again 
unlike maize, sweet sorghum stalk also provides animal feed. 
 
There is a simple, non-legally binding agreement between the decentralized unit and suppliers. The unit 
supplies farmers with good quality seed, fertilizer, herbicides and pesticides. All is recorded and signed by 
the farmer at the beginning of the year. The farmer also makes a statement that he commits to supply to the 
unit whatever quantity of sweet sorghum stalk is produced. The total cost of the inputs supplied by the 
decentralized unit is deducted from farmers’ final payments on consignment of the stalk. Farmers do not 
have to indicate how much land they will allocate to sweet sorghum, but they are encouraged to grow more 
than one crop on their land for crop diversification and risk mitigation. 
 
The project is currently supporting operational costs (including wages to farmers working in the unit), which 
are expected to be recovered from the sale of syrup. ICRISAT has just begun working with the groups, 
which will later establish and register an association. ICRISAT is also providing training and technical 
backstopping on all aspects of the unit, as well as on micro-entrepreneurship and management practices to 
increase the harvest window and improve productivity and by-product use. The issues of economic viability 
and high transportation costs still need to be addressed.  
 
Wage labour for Jatropha cultivation on underused land 
 
Tree Oils India is a public limited company established in 2003. It aims to develop an environmentally 
friendly and sustainable energy system based on plant sources to produce biodiesel. In order to avoid 
competition with agricultural land and water, increases in food prices and the clearing of forests, TOIL’s 

approach is to use non-edible oils produced by hard trees 
that can grow in non-agricultural and non-forest lands with 
poor soil and under rainfed conditions.  
 
As feedstocks were not available in sufficient quantities 
and at a reasonable price at the time, TOIL began its 
activities with an R&D programme to test varieties of tree 
species (particularly Jatropha and Pongamia) and improve 
knowledge of their agronomy. An R&D farm with 
120 acres of land has been established near Zaheerabad 
(Medak district, Andhra Pradesh). TOIL is working on the 
development of high-quality genetic material that can 
perform in different agroclimatic conditions, along with 
agronomic practices that minimize risks and maximize 
returns. After achieving economic results through the R&D  

 
programme – at present, it has reached the final stage of R&D – TOIL aims to develop a low-cost, integrated 
and sustainable tree-based farming system that could improve the livelihoods of farmers and involve 
outgrower schemes. This is expected from the company to happen in the next few years. 
 

Figure  5. Older women removing Jatropha shells 
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Over the past six years, TOIL has been establishing rural energy centres (RECs), which will be socially 
responsible enterprises that can be owned and managed by individuals, self-help groups (SHGs), NGOs, 
cooperatives and companies, privately or under public/private partnerships or community ownership. RECs 
will promote sustainable livelihoods and energy self-sufficiency in rural areas. To do so, the company will 
set up biodiesel plants with a capacity of 2 tons per day in a central location of a cluster of villages. Most of 
the biodiesel produced could be consumed locally by transport operators and farmers, and the surplus could 
be taken to the nearby distribution centre. Collection centres will be established in surrounding villages 
within a 50-km radius, with 250 kg/day expeller units. These can be run by unemployed youth. Moreover, 
sale points for saplings, de-oiled cake and biodiesel will also be set up. The company plans to undertake 
cultivation of Pongamia under rainfed conditions, and of Jatropha under irrigated conditions, along with 
other crops, on about 1,000 acres of land through contract farming by marginal-land, small-, medium- and 
large-scale  farmers.  
 
TOIL claimed to have purchased fallow, marginal and underused land from local villagers at market price, 
bringing it again under cultivation. Farmers had not been farming the land and were engaged in wage labour, 
both in the village and in nearby towns; in many cases they were not farmers but absentee landlords.  
 
About 30 local village people are employed as farm 
labourers; they are either very small-scale farmers, 
agricultural labourers on others’ farms or local unemployed 
people who migrated to nearby towns and cities. The small-
scale farmers practise rainfed cultivation, growing one crop 
per year during the monsoon, and have no other job. Thus 
TOIL is creating job opportunities for them. Most of the 
employees are women and landless people. In some cases, 
older women are offered employment in lighter activities.  
 
In order to give farmers the opportunity to earn additional 
income, some other activities are carried out (e.g. cattle-, 

sheep- and chicken-raising), especially in periods with fewer  
employment opportunities in the crop sector. Some farmers continue working their land and, when they have 
time, are also employed in the company’s fields (especially women). Men start work early in the morning, 
while women reach the company fields after lunch, to be able to complete household work and to avoid 
increasing their workloads. Men are paid Rs 100 per day, and women Rs 50. Older women, again, can 
engage in lighter activities. The company justified such differentiation in salaries on the basis of the heavier 
work done by men. Workers may also have some additional benefits (e.g. provision of clothes, support in 
paying school fees or for health services). However, no contracts are established, nor is insurance coverage 
provided. Free transportation is provided to farmers to and from the company fields.  
 
After appropriate training, the company also employed 10 local people (6 women and 4 men) as full-time 
staff to carry out technical or office work (e.g. field-level research activity and data entry); these staff 
members live with their families on the company ‘campus’ and are provided free accommodation and a 
vehicle to facilitate children’s transportation to school. Salaries vary from Rs 2,500 to Rs 8,000 per month, 
based on qualifications, capability and experience. 
 
The company started production of Jatropha and Pongamia a few years ago. It has not yet realized profits and 
has been focusing mainly on R&D or the use of by-products to meet some of its needs (e.g. the seed cake 
obtained after oil extraction is used as fertilizer). Various soil and water conservation measures have been 
adopted, and biofertilizers and biopesticides are used mainly to promote sustainable farming. Trials have 
been conducted to develop suitable silviculture practices, with specific emphasis on the evaluation of 
Jatropha selections, different doses of fertilizer applications, irrigation at different intervals and various types 
of pruning, so as to identify the optimum set of intercropping patterns and package of practices.  
 

Figure  6. Processing Jatropha seeds 
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Jatropha-based communal wasteland rehabilitation through offering usufruct rights to landless people 
 
The scheme is located in Velchal village, Mominpet Mandal, Ranga Reddy district (Andhra Pradesh). Based 
on a model for Jatropha plantation developed by ICRISAT and the National Oilseeds and Vegetable Oils 
Development Board (NOVOD), in partnership with civil society organizations and community-based 
organizations (CBOs), it aims to rehabilitate communal degraded wastelands. The scheme was part of a 
demonstration project begun in July 2005 to develop mixed plantations of Jatropha and Pongamia on 300 ha 
of degraded communal land under rainfed conditions in both Velchal and Kothlapur villages, located in the 
same district. Other objectives of the project were to generate employment; improve rural livelihoods 
through activities such as nursery and Jatropha cultivation, seed collection and oil extraction; increase energy 
availability in rural areas; and reduce greenhouse gas emissions.  
 
Through a participatory approach, and in collaboration with district officials, local Panchayat Raj institutions, 
villagers and NGOs – whose representatives formed a project management committee – revenue wasteland10 
was identified for Jatropha and Pongamia cultivation. Smallholder farmers and landless people willing to be 
part of the project were supported in forming SHGs to manage plantations under the guidance and technical 
support of the committee. ICRISAT provided seedlings and technical advice to the groups. SHGs were also 
encouraged to open savings accounts in the group names so as to facilitate ownership of the project. In 
Velchal, eight mixed SHGs were formed, with a total of 80 labourers (10 per group), to grow Jatropha as the 
main crop, together with Pongamia, on 140 ha of land, totally under rainfed conditions. Approximately 8 ha 
of land was allocated to each group. In Velchal village, the social composition of SHGs is as follows: 
77 per cent of the labourers belong to scheduled castes, 33 per cent to ‘backward classes’ and almost 
70 per cent are illiterate. More than 44 per cent are landless, of whom the majority are women. They depend 
on casual agricultural or construction labour, and often migrate to nearby cities for work. The remaining 
56 per cent are farmers with less than 2 ha rainfed agricultural land. According to ICRISAT, all landless 
people in a village are involved in the programme to ensure that they are not deprived of access to communal 
land, nor experience adverse impact on their livelihoods, or conflict because of land allocation to the project.  
 

According to ICRISAT, the land identified was infertile 
revenue land. It was initially used for grazing or fuelwood 
collection, but due to its condition and poor management, 
there were very few grasses that were, no longer palatable. 
In order to ensure benefits to the local communities 
involved, as well as sustainability and ownership, usufruct 
rights over the produce were negotiated and awarded by the 
district administration to each SHG for 30 years. The 
usufruct right is granted for planting trees and harvesting 
the fruits; no rights over land are conferred. In particular, it 
involves, inter alia, the following conditions: 

 
 

 
• No trees shall be cut without previous permission of the Mandal revenue officer, who has the power 

to remove trees at any time without compensation; 
• The licensee has usufruct of the trees and timber, and when the trees come to fruit, the farmer shall 

pay the annual tax (if required) in instalments; the tax will be recoverable in case of default; 
• The licensee shall not be entitled to compensation for any tree planted or improvements made to the 

land (Sreedevi et al. 2009, 106, 108). 
 
The farmers intend to plant grass so the land can also be used for grazing, as was done in the past. Despite 
the general practice of ‘gender-differentiated’ wages and some resistance from men, women and men are 
                                                           
10

 This is land that belongs to the Revenue Department and is controlled and managed by village panchayats. The land is also perceived as common 
land, even though the department has the power to transfer it to individuals or groups. 

Figure 7. Landless people growing Jatropha on panchayat land 



 

 

 

17 

paid equally and at a rate that was comparably higher than existing wage rates in the village and externally. 
According to ICRISAT, in the past farmers were paid about Rs 50 per day, while now they are paid Rs 80 
and have secure rights to their produce. However, the yields of the trees are still very low.  
 
Through a public/private partnership of the German company Kirloskar Engineering, ICRISAT and READ 
NGO – supported by the German Agency for Technical Cooperation (GTZ) – a decentralized oil extraction 
unit has been set up in Velchal village. SHGs supply the oil extraction unit with seed for producing straight 
vegetable oils to be sold locally for power generation. The unit is managed by the Velchal Village Bioenergy 
Committee, registered in 2008 under the Andhra Pradesh Societies Registration Act 2001, and consisting of 
eight members (the village sarpanch,11 READ, ICRISAT, one representative of the SHGs’ women members, 
two labour-group members and one flour mill owner). The oil is supplied to two village flour mills and to the 
community tubewell for the village water supply on a fee basis. The site for the unit was provided by the 
village gram panchayat.12 SHGs retain the by-products (e.g. the cake, which is an organic fertilizer), and can 
use them or sell them on the local market. 
 
Supplying seed from oil-bearing plants growing on forest and marginal land 
 
Southern Online BioTechnologies is an eco-friendly private Indian company that started producing biodiesel 
in 2003 from a range of feedstocks (oil-bearing crops such as Jatropha, Pongamia, neem, mahua), using 
technology from the German company Lurgi GmbH. SBT set up its first plant in Samsthan Narayanpur 
village, Nalgonda district (Andhra Pradesh). The plant processes 10,000 tons of seed annually and is 
producing 36,000 litres of biodiesel per day. It includes both oil expelling and transesterification units, and 
supplies biodiesel to the Andhra Pradesh State Road Transport Corporation and South Central Railways, 
among others.  
 
In 2006 a public/private partnership (PPP) was established with ICRISAT and GTZ to encourage farmers 
living in surrounding areas to grow Jatropha and Pongamia (to be integrated into the biofuel value chain) and 
to benefit from commercial production.  
 
The company started nurseries, conducted workshops to 
sensitize farmers to the potential benefits of growing 
biodiesel crops and provided training, covering an area in a 
radius of about 50 km around the plant. ICRISAT provides 
technical backstopping and training.  
 
SBT is not interested in purchasing or leasing land from 
farmers, but in purchasing the quantity of seed it requires to 
run the plant. At present, the company obtains seed from: 
farmers growing the plant in forestland, or on their own 
marginal land or marginal land allocated by the 

Government; landless people collecting the seed from 
existing plants growing wild on forest or plantation land; 
and traders from other parts of India. In some cases, 
farmers ask for buy-back agreements; in others, they prefer not being bound and supply seed when they have 
it available. Seed supplied by farmers and landless people is still a negligible quantity; most is supplied by 
traders. Local people engage in seed collection mostly between March and May, when there is no 
agricultural activity, or in May-June, if it does not rain. In September and October – the collecting period for 
Jatropha seed – farmers are busy with agricultural work and can supply the seed only two-to-three months 
later. According to the company, in a difficult agroecological and climatic context (very poor quality and 
rocky land, drought), farmers do not have an incentive to grow long-gestation crops whose yields are still 

                                                           
11

 Head of the village. 
12

 The gram panchayat is the primary unit of the Panchayat Raj institutions and comprises a group of villages. 

Figure  8. Land around SBT company 
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low. When there is water, they prefer growing paddy. In order to encourage farmers, the company purchases 
whatever quantity of seed they supply at market price, at 
any time. In order to meet its requirements, SBT still 
produces the oil mainly from other sources (e.g. animal fats, 
fish oil, palm sterin, acid oils and non-edible oils).  
 
SBT employs 100 people, working in three shifts for eight 
hours per day; eight are women. As much as 40 per cent of  
local employment in the company is unskilled off-farm and 
non-farm employment (e.g. oil processing, flour washing 
and cleaning, cleaning, cooking, office work). Most 
qualified staff come from outside, and the company 
provides accommodation for them and their families in the 
village.  

 
 

 
Franchisees and PPPPs to integrate farmers and landless people into the Jatropha value chain 
 
Within the policy framework of the Government, the Hyderabad-based private agricultural R&D company 
Nandan Biomatrix is promoting Jatropha cultivation in the next five years on 1 million ha of land across a 
number of states in India (Gujarat, Rajastan, Uttar Pradesh, Andhra Pradesh, Orissa, Chhattisgarh, 
Maharashtra, Madhya Pradesh, Karnataka and Jharkhand) to produce 2.8 million metric tons of biodiesel.  
 
The company began working with Jatropha more than 10 years ago, mainly to exploit its properties as a 
medicinal plant. Considering the uncertainty over its potential as a biofuel crop and recognizing the need for 
extensive research, Nandan established an R&D centre in Zaheerabad (Andhra Pradesh) to develop new 
varieties with high seed yields and high oil content, processing technology and effective packages of 
practices (for crop improvement, crop management, catchment area development, farm mechanization, crop 
protection and post-harvest care). As a result of this research, the company has been awarded four global 
patents for its Jatropha hybrids. 

 
 
         
 

 

 

 

 

 

Figure 11. Land used forJatropha cultivation 

 

At the same time, and with various partners, Nandan conceptualized and tested a vertically integrated model 
for sustainable, efficient, environmentally friendly and economically viable Jatropha development. 
 
The first phase of implementation consists in the identification of farmers interested in joining the project, of 
available land and of a suitable business model. Nandan uses three business models: (i) contract farming, 
through agreements with individual small-scale and marginal-land farmers; (ii) cultivation on 

Figure  9. Research laboratory of SBT 

Figure 12. Land used to grow Jatropha 
Figure 10. Women supplying Jatropha seed 
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panchayat/community-owned land; and (iii) lease of government land. Contract farming on farmer-owned 
lands represents the major share. 
 
Under the contract farming model, the company developed a geographical- and cluster-based franchisee 
system in order to mobilize farmers, and in a second stage, provide them with the required support to take up  
correct Jatropha plantation – also considering the difficulty of doing so in different states with different 
cultures and conditions. Local NGOs, CBOs or agroentrepreneurs have been and are still being selected at 
village and/or district levels to become franchisees on the basis of experience in the field of agriculture, 
networks with farmers and financial capacity. 
 
Franchisees are provided with training, technology, capacity-building and any support they may require to be 
able to support themselves and the farmers, from seed cultivation to harvest, in terms of inputs, technical 
know-how, training and marketing. At present, Nandan is working with about 100-120 franchisees across 
10 states of India; each one having a target of 2,000 acres in the jurisdiction area in which he or she is 
operating.  
 
The farmers Nandan works with are those who own marginal land for growing Jatropha. Intercropping is 
encouraged whenever possible. According to Nandan, Jatropha cultivation improves soil conditions. In order 
to enable farmers to take up such cultivation, considering that they are generally poor, have very small 
landholdings and Jatropha has a long gestation period (minimum 3 years), Nandan is providing them with 
credit and insurance through linkages with banks and financial institutions. The company has signed an 
agreement with the Union Bank of India and the Bank of Maharashtra. A farmer can get a loan through this 
tripartite model and start repayments from the fifth year onwards. Additionally, Nandan signed an agreement 
with the Government’s Agricultural Insurance Company for crop insurance. In some states, such as Orissa, 
the company is also linking up with the NREGS, and thus farmers or landless people who work with the 
company are also paid wages by the Government to grow Jatropha, as well as enjoying a 50 per cent subsidy 
on seedlings, agricultural inputs and fertilizer. Ultimately, Nandan would buy back the produce through the 
franchisee on a long-term contract (30-40 years). Farmers are obliged to sell the seed to the franchisee, but 
there is no minimum quantity established and they are paid based on the quantity and quality of seed 
supplied, at prices not lower than the announced MSP. In the future, the franchisee is meant to become an 
agroentrepreneur setting up oil expellers for rural industrialization, processing the seed into oil to be used for 
local energy or sold to the company or taken to the refinery to be converted into biodiesel.  
 
In all states where Nandan works, the company has set up R&D and nursery production centres and is also 
establishing Jatropha information centres, which are meant to provide training/technical know-how to 
farmers and a package of practices on how to best grow the crop. From the nursery production centre, the 
plantlets are supplied to the franchisees and through them to the farmers. Field officers regularly monitor the 
crops on farmers’ fields. Once the crop produces yields, the seed is collected by the franchisee and will be 
taken to the oil expeller for extraction.  
 
Under the second type of model, Nandan collaborates with panchayats in some states. The panchayats own 
the land and identify local people – who are landless and/or live below the poverty line – to grow Jatropha on 
that land and be paid daily wages under the NREGS. The Government supports this model by subsidizing 
plant materials. Crop monitoring and other support services are extended by Nandan, and the share of 
revenues from the sale of seed could be on a 50/50 basis for the company and the panchayat.  
 
In some areas, up to 5-10 per cent of the total catchment area is on the lease model, with a lease rent paid by 
Nandan according to the guidelines of the wasteland allotment policy of the state or any other related policy 
regulation. Nandan employs local landless labourers or people living below the poverty line. The company 
has complete control over the development of the plantations, and the investments for crop production are 
borne by Nandan itself. In Gujarat and Madhya Pradesh, the Government is allotting government marginal 
land not under cultivation on a long-term lease (33 years) to private companies willing to invest in it. If the 
companies establish the plantations within two years, they are entitled to use that land for another 30 years. 
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Nandan applied and obtained an allotment of 800 ha in Gujarat and 2,000 ha in Madhya Pradesh. According 
to Nandan, this land is degraded and underused.  
 
In Orissa, nearly 800 farmers are growing Jatropha under contract farming. Farmers interviewed in 
Sambalpur district confirmed that they had not been using that land before joining Nandan and thus decided 
to convert it to Jatropha plantation. Generally, farmers have both good and marginal land, but only the latter 
is planted to Jatropha. About 15-18 per cent of people are landless and are employed under the NREGS. 
Farmers who also plant other portions of land to paddy rice are able to plan the agricultural work well and 
combine the two activities, as Jatropha does not require a lot of work (apart from the first one-to-two years). 
Thus during the rainy season (June-September), they can focus on rice. In some cases, women involved in 
Jatropha cultivation reported an increase in workloads. Through Nandan’s partnership with the Union Bank 
of India, each farmer obtains a loan of Rs 12,000 (about US$266) per acre directly for three years, plus a 
50 per cent subsidy provided by the Government of Orissa under the NREGS. Thus farmers have to repay 
only Rs 6,000, starting from the fifth year, and are expected to earn at least Rs 17,000/acre/year from 
Jatropha seed, so that the entire income is not used for repayment. 
 
Partnering with the IL&FS Infrastructure Development Corporation (IL&FS) – one of the largest 
infrastructure developers in India – Nandan has developed the model of a bioinvestment ecoindustrial zone 
(BIEZ) to be implemented in diverse states, so as to follow a cluster production of bio- and renewable energy 
within an area of 300 km in diameter. In a BIEZ, all players in the clean energy sector, including biofuels, 
come together at a single location to achieve energy efficiency and economies of scale. A BIEZ includes 
farms, nursery production centres, demonstration areas, training centres, post-harvesting, processing, 
transesterification units, and logistic and transportation facilities. So far, five states – Andhra Pradesh, 
Madhya Pradesh, Uttar Pradesh, Orissa and Gujarat –  have been identified for the location of a BIEZ. The 
company has already signed a memorandum of understanding (MoU) with the State Government of Gujarat, 
and has obtained approval in principle from the State Government of Rajasthan. The company has partnered 
with agricultural universities in various states (Gujarat, Orissa and Rajasthan in particular) that will help 
identify the best area based on marginal land availability, soil type, climate, etc. Once the zones are 
identified, the company plans to approach the Government to request various authorizations, policy support, 
linkages with subsidy schemes or other programmes (e.g. NREGS), as well as government land leases. 
About 5 to 10 per cent (10,000-20,000 ha of land, depending on the availability of marginal land) of the total 
area under cultivation in the zone will be allocated on lease for Jatropha cultivation. Surrounding areas will 
be cultivated under the contract farming model.  
 
Once the catchment area of 300 km in diameter has been developed, there will be a second phase to create a 
bioinvestment ecoindustrial park, within which the decentralized post-harvest facilities (crushers and 
expellers for converting seed into oil that can be used for local power generation or conversion into biodiesel, 
either for local domestic use or for export) will be located 20-30 km away from the cultivation sites. IL&FS 
will carry out project/infrastructure development in the proposed BIEZ (including for processing of by-
products). As a last step, synergies with other renewable energies (solar, wind) and government policy 
support/subsidies (e.g. tax exemption policy, rural employment scheme) will be explored. 
 
III.2 Thailand case studies 
 
Non-binding contracts, usufruct rights and guaranteed price for Jatropha farmers 
 
Unicare Agro Star is the sister company of United Global Agencies (UGA), which has been in the 
agricultural business for 35 years. One company objective is “to run the business with ethics and sincerity 
towards staff, farmers, customers and the society”. 
 
Thanks to its previous experience in dealing with refineries for various vegetable oils and in response to 
recent oil price increases, in 2006 UGA began conducting experiments on the company’s farms on different 
plant sources/oil-bearing crops for energy generation. Jatropha proved to be best suited to the manufacture of 
biodiesel. After having identified best practices to obtain maximum yields and overcome some constraints 
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(e.g. labour-intensive work in the first one-to-two years), in May 2008, UGA created a new company, 
Unicare Agro Star, to start linking up with farmers willing to grow Jatropha, following the company’s 
preliminary findings and the farming model developed.  
 

In Lopburi province, the company signed an MoU with the 
Agricultural Land Reform Department (ALRD), Ministry 
of Agriculture, to promote Jatropha cultivation in an 
approved area in the province and to mobilize farmers to 
grow the plant on government land under contract farming 
agreements. The company linked up with a government 
programme under which the ALRD allocated some 
500,000 rai (about 80,000 ha)13 of government land to local 
farmers/landless people for any type of agricultural 
production. Farmers working that land get user rights to the 
produce. Unicare  Agro Star sold seedlings to provincial 
officers, who in turn provided them to farmers for free. 
Early this year, the company also sold seedlings to the 
provincial director for agriculture of the province of 
Khampengphet, where about 700-800 farmers have been 

growing Jatropha on 1,500 rai (about 240 ha) of their own land.  
 
Unicare Agro Star also offers training, regular monitoring of the plantations and other support needed to 
grow Jatropha. Since the crop is initially very labour intensive (especially pruning and pick-up), the company 
developed a technique for pruning that reduces labour after the first three years of cultivation. In some cases, 
in order to reduce the workload of farmers, it provided support for seed collection. 
 
The company guarantees to buy back all the output generated at a guaranteed price that is above market price 
(minimum 8 Thai baht/kg (about US$0.25) versus the 3-4 baht/kg generally paid (about US$0.09-0.1), which 
can increase according to market price). However, because Jatropha yields and profitability are still low, the 
crop is still new to farmers, and those joining the Government’s programme can freely choose which crop to 
grow on the land allocated, the company provides a number of incentives to farmers to encourage them to 
take up Jatropha plantation. In addition to the price the company pays to purchase the seed (more than double 
the market price), the contract farming agreement is not binding: farmers are free to sell the seed to the 
company, use it themselves or sell it to a third party. Additionally, if the farmer does not want to continue 
Jatropha cultivation, the contract is cancelled with no penalty or fee. The agreement, however, commits the 
company to provide all support required by farmers in terms of seedlings, training and monitoring of the crop.  
 
Plantations were established just a year and a half year ago and the area of government land planted to 
Jatropha for the company is still very limited. Farmers do know how to manage the crop now, which is 
labour-intensive in the first years and has low yields. Profitability and the market are still limited. Thus, 
according to the company, farmers are encouraged to plant just a small portion of land to Jatropha (about 1-2 
rai), so as to prevent any risk to food security.  
 
Jatropha development is at an early stage in the country: there is a limited market; little land is allocated to 
the crop; there is not enough seed available for industrial expelling, nor for private use by farmers. Thus 
there is no need for the Thai Government to pose restrictions on the type of land that can be planted to 
Jatropha, nor for the company to adopt a strategy to avoid an expansion of biofuel crops at the expense of 
food crops that could increase food prices.  
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 One rai is equal to 0.16 ha. 

Figure  12. Jatropha plants grown for Unicare 
Agrostar 
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A ‘non-contractual’ partnership for cassava-based bioethanol production  
 
The Thai Nguan Ethanol Public Company is the first bioethanol factory using fresh cassava roots as a 
feedstock to produce bioethanol. Located in Phon, Nonsila district, Khon Kaen province, north-east Thailand, 
it was established in 2004/05. A public limited company running 300 days per year, 24 hours per day, it 
processes about 500-700 tons of fresh cassava root per day and produces 7,000 litres of bioethanol per day. It 
also processes biogas from waste.  
 
The area in which the factory was built was chosen to ensure sufficient feedstock to run the plant at full 
capacity. The land was purchased from a local farmer who used it to plant trees for the sale of fuelwood. The 
factory’s land covers about 230 rai (about 37 ha). The factory requested advice from the Government on 
location and type of crop to be used; it is also receiving some government support in the form of a tax 
exemption for five years on profits and for any imported equipment.  
 
The factory gets fresh cassava roots from farmers within a radius of about 50 km; those whose fields are 
located further away (up to about 100 km) sell the roots to middlemen, who themselves sell the feedstock to 
the company or other chip-drying companies, deducting 
10 per cent of the price from the farmers. Farmers 
generally are the owners of the land and in some cases 
have both good land devoted to rice production and upper, 
poor quality land that is generally allocated to growing 
cassava. The company is not interested in acquiring land 
from farmers. By mutual accord, no contract farming 
agreement is signed between the company and farmers. 
Within the area identified, and through the network 
established with the closer farmers and the middlemen, as 
well as by drying the roots in case of supply shortages, the 
factory is able to get the quantity of feedstock needed.  

 
 
Farmers also do not need any formal guarantee that they  
will be able to sell their produce, and do not want to be bound, because there is a huge demand for cassava in 
the surrounding areas and they want to be free to choose whom to sell to at the better price. They are 
generally more inclined to sell their produce to this factory rather than to others located in the same province 
or to nearby chip-drying companies, because it is the closest and they can save transportation costs and 
middlemen’s mediation. In addition, farmers indicated that they are comfortable that a relationship of mutual 
trust has been consolidated over time between the factory and themselves. According to farmers, the factory 
is honest in weighting the produce, evaluating the starch content that affects the price, and establishing the 
final price. Farmers claimed that they can also request to know the price the factory is willing to pay in 
advance, before harvesting, so as to decide whether to harvest immediately or keep the roots in the ground 
waiting for a better price. Because of this good relationship, the company is willing to provide stems for 
planting to groups of farmers at a lower cost than if they are purchased by an individual farmer at the market 
price. On occasion, it has also sold chemical fertilizer on credit to farmers, who repaid once they sold the 
cassava roots to the factory.  
 
Generally, the factory gets 100 per cent of the roots from farmers living nearby during the harvest season, 
whereas in the other months it is mostly dependent on supplies from farmers living further away or 
middlemen (about 80 per cent). According to the company, individual farmers generally supply about 1 to 10 
tons, whereas middlemen collect the roots from various farmers located in distant areas and supply up to 
about 40 tons. The factory purchases the roots at the market price, which, based on the starch content, is 
generally about 1.65 baht/kg. Farmers with smaller landholdings do not get sufficient income from the 
feedstock they are able to supply; as a result, in some cases, they prefer renting their land and migrating to 
urban areas in search of wage labour.  

Figure  10. Cassava roots at the factory 
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According to the factory, there are about 100 people employed; most are local people involved in processing-
related activities. They work on a rotational basis for eight hours per day, in three shifts. In the past, more 
farmers used to work as seasonal employees in the factory to earn additional income, but now, according to 
some farmers, they are no longer willing to do so because wages are too low.  
 
The factory can process both fresh and dry cassava roots – when it is not the season or there is a shortage of 
supply, it processes dry cassava. The roots are processed and converted into bioethanol at the factory site and 
the bioethanol is sold to fuel companies.  
 
III.3 Viet Nam case studies 
 
Fostering win/win linkages among shareholder cassava farmers, contract traders and processing 
factories through PPPP 
 
CIAT has been implementing Small-scale Agro-enterprise Development in the Uplands of LAO PDR and 
Vietnam (SADU) Project since 2005, with funding from the Swiss Agency for Development and 
Cooperation. The project supports the development of agroenterprises in upland rural communities of Viet 
Nam, with the aim of generating sustainable income and employment opportunities for ethnic minorities and 
other poor farming households. SADU focuses on developing the capacity of service providers and value 
chain actors in project areas and beyond, so that they are better able to respond to and benefit from market 
opportunities. In this context, the project has been working in a number of selected agricultural value chains 
and promoting the mainstreaming of approaches, tools and lessons, both at local and national levels. The 
Department of Agriculture and Rural Development (DARD) and district People’s Committees are the main 
partners at the provincial and district level, respectively. The Department of Science, Technology and the 
Environment (DOSTE) under the Ministry of Agriculture and Rural Development (MARD) is the national 
partner.  
 
SADU has been cooperating, inter alia, with the cassava starch processing DakLak Agricultural Materials 
and Food Joint-Stock Company (DAKFOCAM), which is owned 70 per cent by the state and 30 per cent by 
private individuals, mostly staff employed in the factories processing the cassava starch: the Yang Kang 
Tapioca Factory, located in Krong Bong district, and the Ea Kar Tapioca Factory, located in Ea Kar district, 
both in Dak Lak province. The two factories process cassava starch supplied by local farmers, mainly under 
contract farming agreements, and/or (contract) traders. Although the factories do not produce bioethanol, 
they have been included in this study because starch processing is the same as that for biofuel production, 
and the win/win linkages established are also relevant.  
 
Depending on the length of time staff have been working in the factory, they can also become shareholders. 
The company supports people willing to buy shares – helping them obtain a bank loan by acting as guarantor 
or providing a loan directly, which can be repaid from income/profits. In some cases, shareholders are also 
farmers and traders, and this provides an incentive to ensure year-round supply and to commit to the business.  
 
According to the people and farmers interviewed, not only does cultivation of cassava not compromise food 
security, being a multipurpose crop that can provide food and fuel, but on the contrary can improve it – in 
some cases farmers growing cassava have only very poor quality sandy or clay soil, which cannot be used for 
growing other food crops. In the past, many farmers had good land and grew other crops, but with bad 
management and scarce resources for investing in land, soil quality dramatically declined. Thus farmers 
decided to shift to cassava, as it is a crop suitable for poor soils, requiring few inputs and investments, and 
with good market demand. Farmers having good land, as well, generally grow other crops, either for self-
consumption or sale. Many of these farmers had decided to focus only on cassava, because it is very 
profitable compared with other crops. However, owing to the soil erosion associated with this root crop, they 
are now forced to do intercropping or crop rotation. 
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Yang Kang Tapioca Factory 
 
CIAT-SADU worked with only one of the two factories, the Yang Kang Tapioca Factory. The project 
focused mainly on: improving contracts and fostering mutually beneficial relationships between the company 
and smallholder cassava producers; developing the capacity of DAKFOCAM's network of field staff; and 
providing technical support for the piloting by DAKFOCAM of long-season cassava cultivation models that 
have the potential to improve farm profitability, reduce soil erosion problems, and enable the company to 
access supplies during the off-season.  
 

The factory was established in 2004. At present, it has a 
processing capacity of 300 tons of fresh root per day and is 
operational for 300 days per year (about 10 months) – 
unlike most similar factories, which do not have sufficient 
feedstock for so long a period. The factory works mainly 
with some 1,000 contract farmers, as well as with farmers 
who prefer no contract, and more recently with 50 contract 
traders, who collect feedstock from farmers and deliver it 
to the company. About 4,500 ha of land are planted to 
cassava for the factory. During the peak season (from 
January to May), roots are also supplied by farmers from 
other districts.  

 
Particularly in the past, oversupplies occurred during the 

peak season, while shortages were recorded in the remaining months. The factory no longer unilaterally 
imposes the harvesting time, which now can be decided by the farmers based on their other agricultural work 
and labour availability. In addition, the project developed more profitable and sustainable cultivation models, 
which also have the potential to satisfy the needs of the starch factory for off-season supplies, e.g. promotion 
of simple and very cheap labour-saving harvesting tools, which were distributed by both SADU and 
DAKFOCAM. Extending the season of cassava production can also bring benefits to farmers in terms of 
lower labour costs, reduced soil erosion and a better price for feedstock. DAKFOCAM is in the process of 
reviewing prices and incentives for long-season cassava growers. 
 
The factory generally establishes a contract farming agreement with each farmer for one year, and the 
contract is signed by both husband and wife. Farmers are required to devote at least 0.5 ha of land to cassava 
production, and the amount of land is indicated in the contract. The factory provides farmers with in-kind or 
in-cash investment (e.g. microfertilizer, including waste from starch processing), which is deducted from the 
payment for feedstock supplied to the company. Farmers are paid according to the quantity they supply and 
the market price imposed by the factory, which is stipulated in the contractual agreement and cannot be 
negotiated. Since it is impossible to anticipate future cassava prices (after a 10-to-11-month season), which 
vary widely depending mainly on oil prices, the contract establishes a minimum floor price that is adjusted 
on a regular basis at harvest to reflect market conditions.  
 
According to CIAT, generally speaking, DAKFOCAM pays a competitive price, and this explains why it can 
attract supplies from areas beyond Krong Bong and compete with the dry cassava chain. Moreover, by 
paying a competitive price, DAKFOCAM ensures that farmers remain committed to cassava cultivation, 
rather than shifting to other competing crops, such as maize and sugar cane. The price is considered 
reasonable by the farmers and higher than the minimum guaranteed price. It can be subject to a decrease if 
the starch content is not good, and sometimes farmers consider this deduction too high or arbitrary. Some 
farmers do not want to establish contract farming agreements because they do not want to be bound, as 
cassava requires few external inputs and can be easily sold in spot markets. On the contrary, contracts 
become very important for starch factories, which aim to promote off-season cultivation (when cassava 
marketing networks are not in operation) and more-sustainable production models, such as long-season 
cassava. 

Figure  11. Cassava farmer 
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Further to an assessment undertaken by CIAT in 2006, a number of inefficiencies and weaknesses associated 
with contract farming arrangements and supply delivery were identified that required improvements. In 
particular, contracts between the factory and each farmer proved to be complex and time-consuming, causing 
delays, an increase in administrative costs and poor coordination in supply delivery or oversupply during the 
peak season, as well as reduction in starch content and consequent farmer profit. Thus, with support from 
CIAT-SADU, the company has been working to strengthen the role of contract traders and/or farmers’ group 
leaders – as intermediaries between farmers and the factory (e.g. for harvesting coordination and root 
delivery) – increase their number, and engage more with farmers’ groups through this mediation, rather than 
with individual farmers. As a result, contracts signed with traders rather than individual farmers have been 
increasing and have been progressively reducing the number of contracts with individual farmers, as well as 
the time devoted to contract processing. Traders, who can also be group leaders, are also responsible for 
providing credit to farmers (both in-kind and in-cash), coordinating harvesting and supply time, delivering 
fresh roots to the factory, and paying the farmers. 
 
These improvements have already brought tangible benefits to farmers in terms of increased area planted to 
cassava, reduction in contract management and transaction costs, more-effective coordination of supply, 
improvement in transport services at a lower cost, reduction in post-harvest starch losses, and increased 
profits. However, the shift towards contracts with traders or group leaders has not applied to ethnic minority 
farmers. In this case, contracts remain important to ensure that minority farmers engage in cassava 
cultivation. In fact, these farmers feel less confident than the better-resourced and better-informed Kinh14 
farmers, and they consider the contract an essential guarantee that they will be able to sell their fresh roots 
and get assistance from the factory for transport. 
 
The factory also generates off-farm employment for about 100 people (including some 35 women), who 
work eight hours per day and are generally paid a monthly salary of about 3-4 million Vietnamese dong 
(VND) (more than US$200), which is considered higher than jobs outside the factory. Employees also have 
social and health insurance coverage. Women and men are treated and paid equally, although women do not 
occupy leadership or technical positions in the company, apart from one who is the chief accountant. Many 
women also operate processing machines. If the company makes additional profit, employees can be paid 
salaries for an additional 2-3 months, depending on the increase; this has happened almost every year.  
 
Ea Kar Tapioca Factory 
 
This factory was established in 2001 and began operations in 2002. It employs 117 people and has a 
processing capacity of about 400 tons of fresh root per day – being the unique case in the country that can 
work for 11 months per year. About 1,600 ha of land are planted to cassava; some 600 farmers supply 
feedstock, mainly through the mediation of contract traders who collect the feedstock from farmers’ groups, 
plus other farmers who may individually sell the roots.  
 
Like the Yang Kang factory, the Ea Kar factory has been shifting step-by-step to working more with contract 
traders and/or group leaders than with individual farmers, and it now has a well-developed network of traders. 
These are very capable and financially strong, and most have tractors for delivery of the feedstock. This 
model has proved to be successful in having group leaders coordinating the activities of groups of farmers 
and acting as intermediaries, thus reducing the number of contracts and smoothing the whole process. The 
contract between a trader and the factory is for one year and specifies the quantity of feedstock to be supplied, 
time of delivery, and a minimum floor or guarantee price. At harvest, the company may indicate to the trader 
the price to be paid to farmers. Traders cannot buy from farmers at too low a price, because farmers are fully 
informed of the price the company is willing to pay and can decide to sell directly to the factory or to other 
traders. 
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 The majority ethnic group of Viet Nam. 
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For farmers, selling roots to traders is a convenient arrangement, as they save a day of travel and the cost of 
tractor rental (which can be higher than the price requested by the traders, who organize a tractor at full 
capacity). In addition to receiving a transport fee from farmers (about VND 50,000 per ton for an average 
distance of 10 km), traders also get VND 3,000 from the company as a service fee. In some cases, the 
contractual arrangement is tripartite (factory, traders and farmers), especially when the trader gets some 
initial investment. In this case, the price paid to farmers cannot be negotiated, as it is specified in the 
agreement. Group leaders (who sometimes are also traders), supported by other group members, are 
responsible for coordinating all group activities (e.g. organizing meetings with farmers), providing support to 
the factory’s field staff, registering farmers who wish to become contract farmers, receiving the input 
supplies and cash to be provided to farmers, and coordinating harvest times to avoid oversupply.  
 
Even if CIAT-SADU did not provide any direct interventions to this factory, by working with leaders of 
DAKFOCAM, the project has significantly contributed to changing the company’s mindset and its 
investment policies and strategies. It was SADU that encouraged DAKFOCAM to pilot the model of 
working with more traders in the second factory.  
 
Additional benefits from the two factories 
 
According to the farmers interviewed – and as assessed by the project evaluations – the presence of these 
factories was beneficial to local areas for a number of reasons: 
 

• Farmers can obtain investments and repay when they earn; 
• Those willing to have a contract have the guarantee of selling their produce; 
• On/off farm jobs are created; 
• Increased demand and competition for cassava increase farmers’ incomes; 
• Income for traders increases as a result of cassava trading and transportation. 
 

In addition, farmers and employees confirmed that since the factories were established, a number of 
donations have been made to support microprojects and other initiatives to help poor people, such as building 
a common house for ethnic minorities, providing scholarships for students, supporting health-related 
expenses (especially for disabled people), and helping war victims.  
 
Guaranteed purchase agreements to farmer cooperatives growing Jatropha on marginal land 

GreenEnergy Vietnam is a for-profit joint-stock company incorporated and registered in Viet Nam. It has 
established a joint venture agreement with the Australian-based company Jatoil to engage in production of 
Jatropha feedstock and its refining into biodiesel. GEV works on two vertically integrated aspects of the 
biofuel industry: (i) production of biofuel feedstocks on its own agrostations (mostly Jatropha) and the 
acquisition of feedstock through forward contracts with independent producers; and (ii) refinement and sale 
of biofuels in the transportation and stationary engine refining and industrial use markets. In biofuel 
development, GEV follows the principles and criteria established by the international, multi-stakeholder 
Roundtable on Sustainable Biofuels (RSB). 
 
The company grows Jatropha only on marginal, war-damaged, degraded, or underused land where economic 
opportunities are limited, and there is no competition with food production. It aims to provide opportunities 
to rural Vietnamese through “partnerships on a win/win basis with economic, government and social 
stakeholders”. 
 
Over the past three years, GEV has been working closely with the Government of Viet Nam, particularly the 
Center for Biotechnology in Forestry (CBF), a research division of MARD, to develop the biofuel feedstock 
market for Jatropha. It is also one of the two commercial entities in the National Jatropha Programme Policy 
Group.  
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In order to achieve its objectives, GEV developed a business model involving support to 20,000 smallholder 
farmers and expanding Jatropha production on 25,000 ha of land over the next four years – an expansion that 
is not only economically sustainable, but also environmentally and socially – according to the principles 
established by the multi-stakeholder RSB for sustainable biofuel development. Under GEV models, farmers 
retain their land and target only marginal/underused land (i.e. excluding agricultural and forest land and 
water conservation areas), where economic opportunities are limited, cultivation does not compete with food 
production and there are no existing diverse ecologies. An in-depth social and environmental assessment is 
made in the process of identifying suitable land for the project. An initial pilot project in Ninh Thuan 
province was approved by the provincial People’s Committee. The Ninh Phuoc district of Ninh Thuan 
province (one of the poorest) has very-poor-quality sloping land that is now planted to Jatropha. GEV 
established multiple testing sites throughout the country (one agrostation and fourteen trial stations), 
including an agronomic research centre in collaboration with CBF and a training station in Ninh Thuan 
province, to assess the best agronomic practices, identify and develop high-yielding and high-oil-content 
varieties and train producers in cultivation methods.  
 
GEV establishes contract farming agreements to guarantee a secure and stable market to smallholder farmers, 
but with farmer cooperatives rather than individual farmers. Under the contracts, farmers plant, maintain and 
harvest the Jatropha seed, while the company reserves the right to purchase the seed produced over the long 
term at prices that are transparent and market related (including an upside for producers as petroleum prices 
rise). In a number of provinces, GEV has signed exclusive contracts with the Vietnam Cooperative Alliance 
(VCA), which has regulatory, monitoring and auditing powers over cooperatives. Under the GEV/VCA 
contract agreement, the VCA is responsible for registering cooperatives with suitable land; checking the land 
rights status of its members; monitoring compliance with contract and sustainability criteria, financial flows 
within the cooperative, fertilizer distribution to members and harvest collection; and ensuring that the supply 
is delivered to GEV.  
 
While GEV is currently funding all assistance to smallholders, it assumes that NGOs, development agencies 
or national banks will eventually provide funding (possibly microfinance loans) to cooperative members for 
extensive training and technical know-how; high-yielding plant materials; fertilizer; and first- and second-
year bonus purchase prices to offset initial low yields – all components of GEV’s current contract. The 
cooperative also receives a management fee. One additional benefit for farmers is the opportunity to 
intercrop or graze livestock on the land during maturation of the Jatropha trees. 
 
All contracts have a minimum floor price set at US$75/ton for Jatropha seed and correlated with the 
petroleum oil price of US$45/barrel. At this floor purchase price, smallholder farmers are guaranteed an 
income that is roughly comparable to those of available alternative crops (e.g. cassava or peanuts), while 
allowing GEV to break even in a depressed oil market. As the oil price rises, the GEV purchase price paid to 
smallholders rises. 
 
In order to work properly with farmers and cooperatives, GEV contracts with the SNV Netherlands 
Development Organisation (SNV) to support its operations and monitor the win/win relationship with 
smallholders and cooperatives. SNV is the only NGO certified by the Government to work on private/for 
profit projects and has been working with SHGs and cooperatives in Viet Nam for more than 20 years. 
Through its extension team, SNV helped the company develop a training methodology for farmers, and 
through its legal team, the NGO ensured that contract agreements were balanced and beneficial to all parties 
involved.  
 
The company has just started its first commercial production. In the first years, when production is still low 
and logistic economies of scale are missing, GEV plans to sell the seed oil locally and only later to refineries 
abroad – and only if margins can justify transport costs. The company also uses the various by-products to 
increase revenues or reduce expenses: after fruit collection, husks and shells are kept for use as organic 
fertilizers by GEV and its partners; after oil extraction, the seed cake is sold to local companies as fuel or, 
again, kept for use as fertilizer.  
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GEV currently operates a waste oil transesterification refinery, and in cooperation with the University of 
Adelaide’s Department of Chemical Engineering, has designed and built a modular and mobile refinery that 
is simple to operate and easy to maintain. As biofuel feedstocks are generated, GEV will deploy some of 
these refineries to fuel operations (pumps, trucks, generators for cooperatives and GEV itself). However, 
large-scale refinement and distribution in later years will be carried out by licensed Vietnamese fuel 
suppliers.  
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IV Comparison and analysis of case studies 
 
IV.1 Partnerships and strategies for investment start-up 
 
In many case studies, a wide range of partnerships and strategies have been put in place to integrate policy, 
entrepreneurial, investment and research aspects in order to start up an investment (either for a company or a 
research project) and to overcome constraints that an individual entity (but also other stakeholders involved) 
would not have overcome alone.  
 
A number of companies (Rusni Distilleries, TOIL, SBT, Nandan Biomatrix, Unicare Agro Star, GEV) have 
set up centres for R&D and have undertaken participatory research with farmers, particularly on Jatropha 
development. There is still a need to develop high-yielding varieties, a full package of suitable management 
practices, better knowledge of the agronomy and economically viable models. In many cases, the companies 
are still focusing on R&D and have not yet begun commercial production.  
 
Even when the lead initiator is a private company, there has been support from research institutes, NGOs, 
donors, banks and/or governments. Cases in which such linkages have not been established or have been 
established to a limited extent seem to be weaker and to develop more slowly and with more difficulties. The 
contribution of research institutes seems crucial in technology research and in the identification and testing 
of potentially good models to avoid food-versus-fuel trade offs. ICRISAT, in particular, is involved in a 
number of projects providing technical support to companies and simultaneously gaining the opportunity to 
undertake field demonstrations under the arrangements established by the companies. Happy India relies on 
Syngenta-developed TSB; Rusni Distilleries developed its models in partnership with ICRISAT, particularly 
to overcome post-harvest issues associated with sweet sorghum development; similarly, SBT sought the 
advice of ICRISAT and GTZ; DAKFOCAM receives support from CIAT-SADU; and GEV contracts SNV 
to mobilize farmers and develop balanced contracts.  
 
The role of government also seems crucial, particularly for communal land allocation for Jatropha 
cultivation and in providing the subsidies needed to make the model economically viable. In India, the 
ICRISAT Jatropha-based marginal land rehabilitation project and Nandan Biomatrix received support from 
panchayats to identify and mobilize farmers to grow Jatropha on communal underused land; in Thailand, 
Unicare Agro Star signed an MoU with ALRD for the allocation of government land; in Viet Nam, GEV 
obtained the approval of the provincial People’s Committee to be granted poor-quality sloping land for its 
research and demonstration programme, following a social and environmental assessment. Growing Jatropha 
on communally owned marginal land enables landless people to access land and to engage in a productive 
activity. In order to provide incentives for people to participate in Jatropha cultivation, Nandan Biomatrix 
linked up with the NREGS, which provides wages and subsidies to landless people working on marginal land. 
Processes for obtaining the land are not always smooth and may be slow. In some cases, authorizations for 
setting up the business are needed as well, although the factory is not located on public land. The Thai Nguan 
Ethanol Public Company requested advice and authorization from the Government of Thailand for both the 
location of the factory and the type of crop to be planted. 
 
In order to attract and involve farmers, companies adopt strategies to facilitate farmer access to seed and 
fertilizer and/or capital  for purchasing inputs or shares. Most companies provide seed and fertilizer on 
credit, often at a competitive price. Initial training is also provided to farmers to enable them to follow 
optimal crop management practices and be more likely to get the best yields and quality. Technical support is 
often extended over time. Many companies even establish partnerships with banks to provide credit to 
farmers (e.g. Happy India, Nandan Biomatrix and DAKFOCAM). GEV also plans to establish such linkages. 
The process has not always been easy; in some cases it is very slow and not all farmers have been able to get 
loans. In one case (the Thai Nguan Ethanol Public Company), the Government provided support to the 
company in the first years of its development through tax exemptions on profits and imported equipment. 
 
Some companies (such as Rusni Distilleries, DAKFOCAM, GEV) prefer relying on the involvement or 
mediation of farmers’ organizations, CBOs or cooperatives, especially when significant numbers of 
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farmers are to be mobilized, in order to simplify the process and for more-integrated, efficient, better 
managed and coordinated production and delivery of high-quality feedstock at more-competitive costs. 
Nandan Biomatrix established a complex model with franchisees, which consisted of local NGOs, CBOs or 
microentrepreneurships located at village or district levels. 
 
Another important element in initiating biofuel development is the approach to and application of certain 
standards. Many companies, also following government policies, developed internal criteria and standards 
so as to produce biofuels sustainably and responsibly (e.g. use of marginal land, choice of non-food crops or 
multipurpose crops so as to avoid land-use competition, contractual arrangements that do not envisage land 
acquisition/alienation). In order to ensure that Jatropha is developed sustainably, GEV follows the criteria 
and principles identified by the RSB.  
 
IV.2 Policy environment 
 
Government regulations and incentives are under the jurisdiction of Ministries of Agriculture, Energy, Rural 
Development, Finance, Industry, Technology, Natural Resources/Environment, and Land. The incentives 
adopted by the three countries include national targets for biofuel cultivation, tax exemption, subsidies, 
financial support for research institutes and/or investors, and mandatory blending. In particular, India (for 
biodiesel) and Thailand created an enabling environment for biofuel development, with some regulations and 
support measures envisaging tax incentives, subsidies and allocation of underused/communal land. In India, 
a policy has been recently approved to promote and regulate biofuel development using an approach that 
avoids adverse impact on food security and the land rights of communities. Incentive schemes are 
implemented to induce rural communities (particularly landless people) to rehabilitate marginal lands 
through Jatropha cultivation. Restrictive policies allowing bioethanol production only from sugarcane 
molasses resulted in shortages in feedstock availability and increases in its price, thus making the cost of 
bioethanol production in India too high and ethanol industries not competitive in international markets. The 
new policy allows bioethanol production also from sugarcane juice. The progressive shift to other crops such 
as sweet sorghum and TSB could contribute to reducing production costs and increasing the availability of 
feedstock in the country. 
 
The Government of Thailand established the National Biofuels Committee, which is responsible for policy 
direction, strategy planning and implementation and is supported by the Ministries of Finance, Agriculture, 
Industry and Energy. The Government of Viet Nam is looking into options for land allocation of 
marginal/unproductive/underused land for biodiesel-producing crop cultivation. 
 
One element that emerged from interactions with many companies is the price of oil. The viability of biofuel 
projects is closely linked to diesel and petrol prices. The linkage between biofuel development and 
international oil prices depends on local arrangements in terms of tax and transportation costs, leading to 
widely varying prices for oil products that compete directly with biofuels.  
 
IV.3 The business models: actors and arrangements 
 
According to the companies, most farmers supplying feedstock are marginal-land and small-scale farmers. 
Nandan claims that many wage labourers working on panchayat-/government-leased land are people living 
below the poverty line. It was not possible to fully assess this aspect and, on the contrary, interactions with 
farmers often highlighted that some had quite a lot of land, in some cases both good and marginal land, and 
thus they seemed to be not among the poorest. Farmers having more land, or also good quality land, decided 
to invest in biofuel as an additional income-generating opportunity, but for them it was not too risky, as they 
either have sufficient land for food production as well, or both good and marginal land. Some companies and 
projects attempt to involve landless people through government schemes providing wages for growing 
Jatropha on communal marginal or wasteland (Nandan Biomatrix, Unicare Agro Star, GEV). 
 
Many women are involved in both biofuel crop cultivation and processing and are employed for non-farm 
jobs in the companies. It was generally claimed they are paid the same as men, but in some companies lower 
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wages to women were explained by involvement in lighter activities (Rusni Distilleries, TOIL) or for less 
time than men (TOIL). Some companies (e.g. TOIL) also hire elderly women to undertake light activities. In 
some cases, women reported an increase in their workload due to biofuel cultivation. Women are also hired 
to undertake processing activities and office jobs, but they mostly engage in unskilled activities and very few 
have leadership roles.  
 
Some of the companies are private (such as Rusni, Nandan Biomatrix, SBT, Unicare Agro Star, GEV); 
others are public-limited companies/cooperatives (such as Happy India, TOIL, Thai Nguan Ethanol Public 
Company) or mixed public and private (DAKFOCAM). In some cases, companies establish 
formal/contractual relationships with farmers (generally through contract farming/outgrower schemes), as is 
the case with Happy India, Rusni, Unicare Agro Star and DAKFOCAM. SBT works both with farmers under 
contract and with farmers who do not want to be bound by contractual agreements. Nandan has a long-term 
contractual agreement with the franchisee and buys back the produce through it, not directly from farmers. 
Similarly, GEV develops the contractual agreement with farmer cooperatives not with individual farmers, 
and DAKFOCAM partly with individual farmers, partly with traders representing groups of farmers. TOIL 
and the Thai Nguan Ethanol Public Company do not develop any contractual agreements. In Happy India 
and DAKFOCAM, farmers can also be shareholders in the company as well as suppliers. Under the 
decentralized unit model being tested by ICRISAT, farmers working in the unit are meant to form a group, 
and it is the group that then establishes contract farming agreements with supplying farmers. The ICRISAT 
model for Jatropha-based wasteland rehabilitation involves the formation of SHGs of landless people that 
collect the seed, but contract farming agreements with processors are not necessarily contemplated.  
 
In the majority of models, especially for new crops such as Jatropha or off-season cultivation of cassava or 
for more-vulnerable groups such as indigenous peoples, short-term and sometimes long-term contract 
farming agreements are developed between farmers or groups/cooperatives and companies. Under such 
agreements, farmers are paid based on the quantity and quality of feedstock they supply – the quantity not 
being predetermined in the contract – at a minimum price that can be adjusted based on market price and was 
considered by most farmers ‘reasonable’ or higher than the minimum price set by the Government or the 
market price. In most cases, contract farmers receive seed, fertilizer, an initial investment in cash to start up 
plantations (to be recovered once they have sold the produce to the company), training, and technical know-
how, both initially and as regular support. In some cases, they are assisted in obtaining bank loans (e.g. 
Happy India, Nandan Biomatrix, DAKFOCAM, GEV) and insurance (Nandan Biomatrix, DAFKOKAM). 
Based on mutual trust and a consolidated relationship, some companies also provide additional benefits to 
farmers and local communities, such as the possibility to retain by-products of processing (e.g. the cake 
derived after Jatropha oil extraction, which can be used as organic fertilizer; the bagasse from sweet sorghum, 
which can be used as animal feed or fuel); payment of school fees and free transportation for children; and 
donations to poor people in the area. Under the contract farming agreement, the company commits itself to 
purchase whatever is produced by the farmers, who are bound to supply to the company; only in one case, 
and probably as an incentive to farmers, the agreement does not oblige the farmers to sell the supply to the 
company (Unicare Agro Star), despite the fact that the company provides inputs and technical advice. 
 
IV.4 Land type, use and rights 
 
Land rights are a crucial concern, particularly in the context of limited land availability, food insecurity and 
increased large-scale land acquisition that in some cases is leading to alienation of land rights of rural 
communities.  
 
In most case studies, the land targeted by the companies was owned or controlled by individual farmers, who 
freely decided to allocate a portion of it to the cultivation of biofuel crops. The companies were not 
interested in full control of the land through purchase or lease. The land remains with the farmers. The only 
exception is TOIL, which purchased fallow, marginal or underused land that may have been abandoned by 
the owners, who migrated in search of wage labour. Nandan Biomatrix targeted government marginal or 
underused land and leased it over the long term in some states of India. In some cases, linkages with 
government programmes allow companies or research institutes to allocate government land to landless 
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people for Jatropha cultivation, with landless people obtaining user rights to the produce (the Unicare Agro 
Star and ICRISAT-supported project in Velchal village). User rights are limited to the produce and do not 
extend to the land. In two cases, land was contributed by farmers to leverage a stake in the company, so that 
they are not only suppliers/contract farmers, but also shareholders (Happy India and partially DAKFOCAM).  
 
In all cases, for Jatropha cultivation, land used was reportedly marginal, waste or fallow land that was said 
not to be previously used either for crops or grazing.  
 
IV.5. Impact on livelihoods and food security: Risk mitigation strategies 
 
In all business models/partnerships/case studies analysed – and from interactions with representatives of 
research institutes, companies and farmers – there does not seem to be an adverse impact on food security 
and the livelihoods of local rural communities in terms of reduced food availability or an increase in food 
prices. This is mainly due to the fact that companies and projects do not acquire farmers’ land, as they are 
only interested in the feedstock. The schemes promoting Jatropha cultivation were always reportedly 
targeting marginal/unproductive/underused land, either individually used or owned by the government (SBT, 
Nandan Biomatrix, GEV). Even when the company purchased the land from farmers (TOIL), it purchased 
fallow/marginal/underused land. In the case of the ICRISAT projects, rehabilitation of marginal/degraded 
land through planting of Jatropha was one main objective. Unicare Agro Star has not adopted any strategy in 
terms of land targeting to avoid any potential adverse impact on food security and livelihoods, given the 
limited expansion of Jatropha in Thailand.  
 
In addition, the choice of crops has the potential to limit adverse impact on food security and competition for 
land uses and water resources. Non-edible crops such as Jatropha can grow on marginal land under dryland 
and rainfed conditions and thus do not displace food crops from good agricultural land. Multipurpose crops 
(e.g. sweet sorghum, cassava) can grow in marginal/unproductive land and under dryland and rainfed 
conditions as well, and can provide food, feed and fuel to meet the various needs of farmers. As a crop with a 
short harvest cycle, TSB enables farmers to free up land to produce food crops or to grow a second crop. 
Moreover, the crops selected can provide a number of other benefits to farmers. Jatropha, in particular, offers 
scope for rehabilitating degraded land, as green cover can reverse the process of degradation caused mainly 
by water erosion. Both Jatropha and TSB are potential sources of plant nutrient and organic matter to 
improve soil quality. Pulp of TSB can be used as cattle feed and fertilizer, while the bagasse from sweet 
sorghum can be used as animal feed or to produce fuel. Companies also adopted additional mechanisms to 
minimize risks for farmers, such as promoting crop diversification/intercropping of biofuel crops with food 
crops wherever possible, or using sweet sorghum mouldy grains – which are not usable as food – for alcohol 
processing (Rusni Distilleries). 
 
In some schemes, the organization of farmers in groups or cooperatives can reduce the risk to farmers from 
lack of awareness of wider market signals and prices and can increase their bargaining power. This approach 
can also benefit processors, buyers and investors, who also run a risk where producers are unstable or where 
they must deal with many individual farmers, with an adverse effect on supply security and increased 
transaction and production costs. Because of the consolidated relationship and mutual trust, farmers 
supplying cassava root to the Thai Nguan Ethanol Public Company said that they can have information in 
advance about price from the company and thus decide whether to harvest immediately or leave the roots in 
the ground and wait for a better price. A guaranteed price indicated in the contractual agreements also 
reduces and shares risk for both farmers and companies. 
 
If these approaches are adopted, an increase in food prices would only be expected to come from an increase 
in producer incomes, rather than from pressure on food production (Pisces [2009], 45).  
 
IV.6 Building human, social and physical capital 
 
All models involved a significant increase in human capital through training and capacity-building of 
farmers/producers, processors and companies/investors. The skills developed covered technical/agronomic 
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aspects of certain relatively new crops (through research centres set up by the companies and the activities of 
research institutes such as ICRISAT), crop production and management, and in some cases also processing, 
marketing and entrepreneurship. Access to training and capacity-building is typically a main constraint on 
farmers and rural communities. However, the benefit was mutual, as companies also needed contributions 
from farmers to undertake their action research programmes and to familiarize the farmers with the crops, 
which are relatively new in many cases, in order to obtain better yields and quality. As already highlighted, 
the role of research institutes is crucial. Again, the institutes also benefit from linkages with private 
companies to undertake their demonstrations. 
 
Creation of SHGs, producer organizations, CBOs, and cooperatives also contributed to building social 
capital within rural communities that has the potential to increase farmers’ voice and representation as well 
as their negotiating power with the companies/investors.  
 
Investments by the companies, research institutes or donors contributed to increasing the physical capital in 
rural areas, particularly in terms of processing equipment. This includes, for example, processing machines, a 
decentralized sweet sorghum crushing cum syrup-making unit (ICRISAT/Rusni Distilleries), oil expellers 
and transesterification units. 
 
An increase in physical capital is also expected to derive from the increased income of farmers/producers, 
who in turn are likely to invest more in their own physical capital.  
 
IV.7 Local employment and income generation 
 
In all models, additional employment opportunities have been generated in rural areas, not only for 
plantation and harvesting, but also in off-farm jobs (processing) and non-farm activities (office work), both 
skilled and unskilled. In some cases, farmers were able to undertake biofuel production during periods when 
they do not engage in any agricultural activity. Employment opportunities are also generated for the most 
disadvantaged groups generally, such as women, landless people, older people and indigenous communities. 
There is already some evidence of increased incomes for farmers and people involved in both on- and non-
farm activities, with gains in terms of retention of human capital and skilled and able workers in rural areas 
that could reduce rural-urban migration. In the case of SBT, an increase in skilled human capital was 
reported, as the company hires some qualified staff from outside and covers costs of accommodation for 
them and their families in the village. Additional sources of revenue are the by-products of biofuel 
processing, which have a market value. 
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V. Summary of findings, preliminary lessons learned and conclusions 
 

• It is possible to develop business models and community-investor partnerships without acquiring 
land from rural communities and alienating their rights to that land. 
 
Most of the case studies show that companies themselves were not interested in controlling the land, 
but rather in guaranteeing a secure supply, and thus did not purchase or lease farmers’ lands. 
ICRISAT-supported projects and a few companies facilitated access to land on the part of landless 
people by linking up with government projects to allocate communal marginal land for Jatropha 
production.  
 

• There is scope to develop biofuels through win/win partnerships of farmers/rural producers/landless 
people and agribusiness companies, with the participation of government and research institutes. 

 
• No adverse impact on food security seems to be occurring. 

 
The use of certain crops was primarily motivated by the aim on the part of companies and research 
institutes to avoid an adverse impact on food security. Use of good agricultural land to grow biofuel 
crops could displace food crops, or the selection of certain biofuel crops could require significant 
water inputs. No shortages in food crops or increases in local food prices have been reported. Most 
case studies focus on growing the following crops: Jatropha on individually owned marginal land or 
communal wasteland; sweet sorghum, which can provide food, feed and fuel with less water 
requirements than sugarcane; or tropical sugar beet, which can grow on saline soils where food crops 
cannot grow. In Thailand and Viet Nam, there is a significant demand for cassava and there are no 
food security issues associated with this crop. To minimize risks to food security, a number of 
companies promote intercropping with food crops and/or limit the amount of land allocated to 
biofuels, especially in contexts where biofuel production is still at an early stage of development and 
the potential in terms of yields and economic returns is more uncertain. In addition, in order to 
complement income generated from supplying feedstock, farmers can often take advantage of the 
by-products deriving from processing, which have a market value or can be used as animal feed or 
organic fertilizer. 
 

• The claim that there is unused/underused land and that only this land or marginal land will be used 
for biofuel development, to avoid the food/fuel trade-off, is questionable; this is especially the case 
considering that Jatropha, for example, is potentially more profitable if grown on prime land. 
 

• Government support, including through subsidies, tax incentives or linkages with rural development 
programmes, seems crucial, especially in terms of the economic viability of certain biofuel crops. 

 
• Raising funds for the investments so that farmers may become shareholders or may access the 

required inputs was particularly challenging; in some cases, linkages with government programmes 
or partnerships with banks were needed, but these often take time. 

• In many case studies, economic and agronomic viability is yet to be demonstrated. 
 

• Issues such as low yields, little-known agronomy for Jatropha, post-harvesting issues, water content 
reduction and high transportation costs for sweet sorghum are yet to be resolved. 

 
• The long gestation period of Jatropha and above all Pongamia, low yields, and uncertain economic 

returns act as disincentives for small-scale/poor farmers. 
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• Off-farm and non-farm, unskilled and skilled employment opportunities have been generated in rural 
areas, in some cases with added broader benefits to local communities where the factories were 
located. 

 
•  Access to training and inputs that poor farmers and rural communities normally do not access easily, 

or at all, was associated with factory activities, contributing to the building of human and social 
capital in rural areas. 
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Annex 

Summary table of case studies 
 Happy India Rusni Distilleries TOIL ICRISAT Projec t  SBT Nandan 

Biomatrix 
Unicare Agro 

Star 
Thai Nguan 

Ethanol 
CIAT-SADU Project GEV 

Country India India India India India India Thailand Thailand Viet Nam Viet Nam 
Type of company Farmer-owned 

public limited 
Private Public limited  No companies 

involved 
Private Private Private Public limited R&D project Joint-stock 

Year of 
establishment 

2000 2007 2003 2005 2003 1997 2008 2004/05 2005  2005 

Type of investment Commercial Commercial/research Commercial  Research Commercial Commercial Commercial Commercial Commercial/research Commercial 
Type of biofuel  Bioethanol Bioethanol Biodiesel Biodiesel Biodiesel Biodiesel Biodiesel Bioethanol No biofuel produced Biodiesel 
Crop used TSB Sweet sorghum Oilseed crops Jatropha, 

Pongamia 
Oil-bearing crops Jatropha Jatropha Cassava Cassava Jatropha 

Contractual/ 
business 
arrangements 

Farmers are 
shareholders and 
suppliers (contract 
farming) 

Farmers are 
suppliers (with or 
without contracts); 
associations are 
suppliers without 
contracts 

Farmers are 
suppliers 
(without 
contracts) or 
wage labourers 

Farmers are wage 
labourers on 
communal 
wasteland 

Farmers are 
suppliers mostly 
without contracts 

Farmers are 
suppliers (contract 
farming) and wage 
labourers on 
communal or 
government land 

Farmers are 
suppliers (contract 
farming) 

Farmers are 
suppliers without 
contracts 

Farmers are suppliers 
(contract farming) 
and some are 
shareholders 

Farmer 
cooperatives are 
suppliers 
(contract 
farming) 

Formation of 
farmers’ 
organizations 

No Yes No Yes No Partially No No Yes Yes 

Provision of inputs 
and other support 
to farmers  

Yes (seedlings, 
pesticides, bank 
loans) 

Yes (fertilizer, seed, 
herbicides and 
pesticides; training 
from ICRISAT). 

No, only 
transportation 
to/from the 
facility area 

Yes (seedlings and 
technical advice 
from ICRISAT) 

Yes (training from 
ICRISAT, 
accommodation 
from the 
company) 

Yes (loans and 
insurance; training 
and technical 
advice; subsidized 
inputs) 

Yes (seed, 
training, crop 
monitoring) 

Limited 
(sometimes sale of 
fertilizer on credit) 

Yes (in-kind or in-
cash inputs; bank 
loans) 

Yes, through 
VCA (inputs 
and advice) 

Land acquisition 
by the company 

No, only to set up 
factory facilities 

No Yes (purchase of 
fallow/marginal 
land from 
farmers) 

No No Lease of some 
government land  

No No, only to set up 
factory facilities 

No No 

Off-/non-farm 
employment 
generation 

Yes Yes Yes Yes Yes Yes No Yes Yes Yes 

Strategies to avoid 
adverse impact on 
food security 

Focus on TSB 
requiring limited 
inputs 

Use of a 
multipurpose crop 
and mouldy grain  

Use of 
fallow/marginal/ 
land and non-
food crops  

Use of wasteland 
and non-food 
crops 

Targeting 
marginal land and 
use of non-food 
crops 

Use of marginal/ 
underused land 
and a non-food 
crop 

No No - Use of marginal 
and underused 
land and a non-
food crop 

Involvement of 
government/ 
linkages with 
programmes 

No No No Yes (NOVOD and 
local panchayats) 

No Yes (panchayats 
and state 
governments) 

Partially 
(ALRD/Ministry 
of Agriculture) 

Permission from 
Government was 
needed to set up 
company  

Yes (DARD, district 
People’s Committees, 
DOSTE under 
MARD) 

Yes (CBF under 
MARD) 

Involvement of 
research institutes/ 
companies with 
R&D programmes 

Collaboration with 
Syngenta, which 
developed TSB 

Collaboration with 
ICRISAT 

Yes Yes (ICRISAT) Yes (ICRISAT) Yes Yes No Yes (CIAT-SADU) Yes 
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