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1.0 EXECUTIVE SUMMARY  

 

This report of a study designed to assess the feasibility of development of Jatropha 

industry in Kenya. Though Jatropha has generated enormous excitement in the country, 

there is little information on its feasibility. The scope of the study was to assess the 

opportunities available in Kenya for production and manufacturing of Jatropha. The study 

looked at the geographic and climatic conditions, environment and land use, economic 

condition, infrastructure and policy environment. In addition and feasibility study was 

also meant to come up with recommendations that will provide an enabling environment 

for the production of biodiesel as a commercial fuel in Kenya.  

 

The term bioenergy is used to refer to energy deriven from one of three sources: 

Bioresources (natural wood growth), Biowaste (by-products from human Agricultural 

and Industrial Processes) and Biofuel (crops purpose grown for energy). Biodiesel is a 

liquid substitute for petroleum-based diesel fuel made using vegetable oil derived from a 

wide variety of oil-bearing plants such as castor, coconut, croton, Jatropha, rapeseed 

(canola), and sunflower.  Waste vegetable oil can also be used for biodiesel.  Unlike 

ethanol, which has several markets aside from energy, biodieselôs only use is as an 

alternative source of fuel for transport and stationary power. 

 

The feasibility study was motivated by the growing interest in biofuel worldwide fuelled 

by the demand from developed and developing countries for a number of reasons, but 

mainly increasing fossil fuel prices and the demand for reduced Greenhouse Gas (GHG) 

emissions. In addition, the fact that biofuels have the potential to alleviate poverty, stem 

rural urban migration, increase income generation for poor family, create employment 

and reverse environmental degradation, makes biofuel much attractive. A full grown 

shrub or tree absorbs around 18 pounds (8 kilograms) of carbon dioxide every year. 2500 

shrubs can be planted in a hectare (about 2.5 acres), resulting in more than 20 tons of 

greenhouse gas sequestration per year. The fact that some biodiesel producing plants such 

as Jatropha (Jatropha curcas L.) grow in unproductive and marginal lands has made 

biodiesel production more appealing in Kenya for diversification rural livelihoods and 

environmental conservation. 

 

Methodology 

The study was conducted through literature review, interview with stakeholders and on-

the ground assessment in part of Kenya designed to understand the national enabling 

environment and the industryôs supply chain. Tools utilized on the field study included: 

site visits, interviews of local producers, entrepreneurs, intermediaries, service providers, 

export agencies, government officials, and non-governmental organizations.  

 

World Environment and T rends 

The world biofuels market has been growing at an accelerated pace in the last twenty 

years, and this trend is expected to continue in the future. This market can be divided into 

two broad categories: biodiesel and ethanol. Biodiesel is manufactured from natural oils, 

whether they are from animal or vegetable matter. Ethanol is produced from sugars, 

either harvested directly or broken down from starches. Both sectors of the industry have 
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grown significantly. It is estimated that the United States produces 44%, Brazil 41%, the 

European Union 13% and South East Asia 2% of the worldôs total supply of biofuel, 

which is about 16Mtoe (million ton oil equivalent comprising 80% ethanol and 20% 

biodiesel). 

 

There are many crops that can be used for producing biodiesel, but the choice normally 

depends on local availability, affordability and government incentives. For example, 

rapeseed oil is preferred in Western Europe, while the United States favors refined 

soybean oil as a feedstock. Although Brazil is the worldôs second-largest producer of 

soybeans, its government is fostering a castor oilïbased biodiesel industry. Both India 

and China have large jatropha (physic nut) plantations under development. The most 

important feedstocks by 2010 are expected to be soybean, rapeseed and palm oil, in 

descending order. Nevertheless, Jatropha and cottonseed oils will show the highest 

growth rates. In terms of the market size, the biodiesel industry reached 3,524 million 

liters in 2005, with Western Europe having the largest share of the market.  

 

Opportunities for Jatropha Industry D evelopment 

 

Geographical Condition and Climate 

 

Geography 

Kenya lies astride the equator in Eastern Africa between Somalia and Tanzania and 

bordering the Indian Ocean with a total area of 582,650 square kilometers, which 

includes 13,400 square kilometers of water. Kenyaôs land boundaries total 3,477 

kilometers.  

 

Climate 

Kenyaôs climate varies from tropical along the coast to arid in the interior, especially in 

the north and northeast. Intermittent droughts affect most of the country. Less than 15 

percent of the country receives somewhat reliable rainfall of 760 millimeters or more per 

year, mainly the southwestern highlands near Lake Victoria and the coastal area, which is 

tempered by monsoon winds. ASALs constitute about 80% of the countryôs land mass, 

host about 10 million people and approximately 70% of the national livestock herd.  

 

Population  

In 2007 Kenyaôs population was estimated at 36,913,721, up from 28.7 million reported 

in the 1999 national census and from 15.3 million in the 1979 census (Government of 

Kenya, 2007). Somewhat more than one-third of Kenyaôs population lives in urban areas, 

with the greatest concentration in Nairobi. The population is also heavily concentrated in 

areas of fertile land in the center and west of the country. Jatropha production is labour 

intensive may play a role controlling rural urban migration through employment creation 

in the ASALs. 
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Natural Resources and Land Use 

 

Natural r esources 

Kenyaôs most valuable natural assets are rich agricultural land and a unique physiography 

and wildlife. Although closed forests cover just 1.7 percent of Kenya (Mutimba, 2008), 

they continue to play a critical role as water catchments, sources of fuel and food, and 

climate regulators. They slow the spread of deserts, promote rainfall, and serve as ósinksô 

for manmade carbon dioxide. Wide planting of Jatropha contribute to the overall total 

land cover especially in the ASALs which have low land cover. 

 

Land use 
Of Kenyaôs land surface, between 7 and 8 percent is arable, while slightly less than 1 

percent is in permanent crops. According to a 1998 estimate, irrigated land totaled about 

670 square kilometers. About 80% of the total land mass in Kenya is categorized as 

ASALs which is host about 10 million people and approximately 70% of the national 

livestock herd. The economy of the dryland communities is dependent livestock 

production with semi-sedentary farming in some marginal agricultural areas. Most of 

these areas are suitable for Jatropha production. 

 

Environmental factors 

Kenya faces serious interrelated environmental problems, including deforestation, soil 

erosion, desertification, water shortage and degraded water quality, poaching, and 

domestic and industrial pollution. Water-quality problems in lakes, including water 

hyacinth infestation in Lake Victoria, have contributed to a substantial decline in fishing 

output and endangered fish species. Output from forestry also has declined because of 

resource degradation. Overexploitation over the past three decades has reduced the 

countryôs timber resources by one-half. This loss of forest aggravates erosion, the silting 

of dams and flooding, and the loss of biodiversity. Jatropha has been reported to control 

land degradation and reverse deforestation. As a perennial it can sequester carbon too. 

 

National reserves 

The national reserves are governed under Wildlife (Conservation and Management) Act. 

The Wildlife Act makes it an offence for any person to enter or resides in a national park 

otherwise than in the course of his duty as a park officer, cut or injure or set fire to any 

vegetation within a national park, collect or attempt to collect honey or bees wax in a 

national park, or knowingly introduce any animals or domestic animal into the national 

park without authorization. Due to the restrictive nature of the laws guiding, the use of 

land under national reserve, these areas are not candidate for Jatropha production and 

must be mapped out of the total land suitable for Jatropha production. 

 

Agriculture  

Agriculture remains the populationôs main occupation and source of income. Although 

only about 20 percent of Kenya receives sufficient rainfall to support cultivation, 

agriculture accounts for over 70 percent of the countryôs employment and, directly and 

indirectly, for over 50 per cent of GDP (Mutimba, The principal cash crops are tea, 

horticultural produce, and coffee; horticultural produce and tea are the main growth 
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sectors and the two most valuable of all of Kenyaôs exports. intermittent droughts. The 

Strategy for Revitalizing Agriculture (2006) offers development opportunities through 

the Agriculture Product Value Chain which aims at developing business linkages through 

new extension approaches between producers, suppliers, processors and the market. The 

countryôs vision 2030 aims at industrializing the agricultural sector through enhanced 

ago-processing and value addition to. 

 

The agribusiness and its support institutions 
Kenya has had a successful agricultural sector development since the early 50ôs. 

However it was not until mid 1960ôs, immediately after independence, that heavy 

interventions were injected in the agricultural sector. Policies covered every sphere of 

agriculture such as production, marketing, research, credit extension and price controls. 

Policies advocated the promotion of cooperatives and farmer based companies as well as 

promoting agro-industries for processing of agricultural products.  

 

Land areas for Jatropha production 

Jatropha can be cultivated in tropical Africaôs semi-arid regions where the climate is 

harsh and soils are of relatively low physical and chemical quality. It does not need much 

water to survive - only about 10 inches (250 mm) of rainfall per year - thus can be grown 

in arid regions and will grow well on marginal land. The areas suitable for growth of 

Jatropha in Kenya range from the coastal lowlands, the vast ASALs to the midlands (0 ï 

1600m above sea level). Much breeding and agronomic work remains to be done on 

Jatropha curcas to maximize its soil production per hectare as well as the product quality 

and quantity. 

 

Environmental impact of growing and manufacturing Jatropha 

Generally speaking, transplanting a species from one part of the world to another - either 

accidentally or on purpose - has, on occasion, had some really negative consequences. A 

prime example in Kenya is Prosopis species that was introduced to Kenya beginning in 

the 1970ôs to solve fuelwood problem. It did that but now Prosopis spp. overgrows just 

about everything in its path and is almost impossible to get rid of. The questions in 

everyoneôs lips are: What would be the impacts, the consequences, of farming Jatropha 

curcas on a large scale? (It is already classified in Western Australia as an invasive 

species and its use in biodiesel production is banned). It is also considered poisonous (to 

some degree) as its seeds or nuts, and oil from them are non-edible. 

 

Though Jatropha is not indigenous to Kenya, the species seems to have been introduced 

close to a century ago, judging from the age of the trees growing wildly in the country. 

The history of its introduction however is not well known. From the natural stands in 

Kenya, the tendency to spread has not been observed and it is rare to find young trees. 

This by no means should be taken as a proof that it is not invasive but could give 

indications that the problem may not be to the scale reported such as in Australia. Long 

term observation, especially and large scale planting should be undertaken. 
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Current status of production of Jatropha in Kenya 

In Kenya, Jatropha is mainly grown in Kitui, Thika, Namanga, Kajiado, Malindi, Nyanza, 

Nakuru, Marakwet, Naivasha, in the coastal regions and in Meru. In East Africa, 

Tanzania is said to have made the biggest strides in terms of growing the fuel tree on 

large scale. However, Kenya is said to be well ahead of other African countries in 

research on the same the biofuel funds come in through organizations like the World 

Bank, EC, WWF, etc. So far close to 3,860 acres of Kenyan land has been covered by the 

plant. The new entrants, Hydronet Energy Company Ltd., and Biwako Bio-Laboratory 

Inc., both from Japan could be the first to commence commercial biodiesel operation in 

Kenya.  

 

Current Economy Economic Situation in Kenya 

Kenyaôs economic performance has been hampered by numerous interacting factors: 

heavy dependence on a few agricultural exports that are vulnerable to world price 

fluctuations, population growth that has outstripped economic growth, prolonged drought 

that has necessitated power rationing, deteriorating infrastructure, and extreme disparities 

of wealth that have limited the opportunities of most to develop their skills and 

knowledge. Poor governance and corruption also have had a negative impact on growth, 

making it expensive to do business in Kenya. Kenyans, 23 percent of the population are 

living on less than US$1 per day. Another large drag on Kenyaôs economy is the burden 

of human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS). 

Prospects brightened somewhat with the coming of the NARC government, in 2003, 

whose policy aims included budgetary reforms and debt restraint.  The countryôs real 

GDP growth picked up to 2.3 percent in early 2004 and to nearly 6 percent in 2005 and 

2006, compared with a sluggish 1.4 percent in 2003 and throughout.  The recent violence 

which erupted following the disputed December 2007 elections slowed down the growth 

but the prospects looks bright with the formation of the grand coalition government.  

 

Tourism is now Kenya's largest foreign exchange earning sector, followed by flowers, 

tea, and coffee. In 2006 tourism generated US$803 million, up from US$699 million the 

previous year. In 2005 the combined value of these commodities was US$1,150 million, 

about 10 times the value of Kenyaôs third most valuable export, coffee. Kenyaôs other 

significant exports are petroleum products, sold to near neighbors, fish, cement, 

pyrethrum, and sisal. The leading imports are crude petroleum, chemicals, manufactured 

goods, machinery, and transportation equipment. Africa is Kenya's largest export market, 

followed by the European Union. Kenya typically has a substantial trade deficit. The 

trade balance fluctuates widely because Kenyaôs main exports are primary commodities 

subject to the effects of both world prices and weather.  

 

Post-election unrest and disruption, although fading, is having a negative impact on trade 

in 2008, leading to slippage in both exports and imports. Trade will rebound, provided 

that the political settlement holds, but damage already caused suggests that export growth 

in 2008 will be modest. The recovery in imports is likely to continue, given 

reconstruction needs and high oil prices, leading to a wider merchandise trade deficit. 

Tourism earnings are likely to recover (politics permitting) but perhaps only returning to 

2007 levels.  
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Infrastructure  

Road, rail, and air transport are all significant in Kenya, while water transport plays a 

minor role. All of Kenyaôs transportation sectors, but particularly road and rail, are in 

need of stepped-up investment for better maintenance and expansion. Other important 

infrastructure includes inland water ways (mainly Lake Victoria) and well developed 

civil aviation, port, pipelines and telecommunications.  

 

Government and Politics  

Kenya is a republic dominated by a strong presidency. The political system is in flux as 

contentious debate continues on efforts to adopt a new constitution. Besides the 

constitution, a pressing concern in Kenyan politics is corruption. Recent anticorruption 

efforts have led to the establishment of the Kenya Anti-Corruption Commission (KACC) 

and two laws requiring civil servants to disclose assets and mandating transparency in 

procurement. Kenya is run through three branches of the government. Executive Branch: 

Under Kenyaôs current constitution, the president is both the chief of state and head of 

government. Legislative branch: Kenyaôs National Assembly, is a unicameral legislature 

with 224 members, 210 of whom are elected by popular vote for five-year terms. Judicial 

Branch: Kenyaôs court hierarchy consists of the Court of Appeal, High Court, resident 

and district magistratesô courts, and kadhis courts, which adjudicate Muslim personal law 

concerning personal status, marriage, divorce, and inheritance among Muslims.  

 

Administrative d ivisions: Kenya is divided into seven provinces and the Nairobi Area. 

The provinces are Central, Coast, Eastern, North-Eastern, Nyanza, Rift Valley, and 

Western. Lower-level administrative units include districts and further to divisions, 

locations and sub-locations. The seven provinces and the Nairobi Area are administered 

by provincial commissioners who are answerable to the president. Further, there are local 

governments represented by local councils operating under the Local Government Acts. 

These elective municipal, town, and county councils have limited powers delegated by 

the national government. The councils have the authority to allocate land for investment 

under the Trust Land Act. 

 

Policy Framework 

 

Land tenure laws 

Land in much of the ASALs of Kenyan is governed by the Trust Land Act. The 

Constitution of Kenya vests trust land in county councils to hold in trust ñfor the benefit 

of the persons ordinarily resident on that landò and to ñgive effect to such rights, interests 

or other benefits in respect of the land as may, under the African customary law for the 

time being in force and applicable be vested in any tribe, group, family or individualò 

(Constitution of Kenya). Another piece of legislation that affects land use in the drylands 

is the Land (Group Representatives) Act.  This Act has attempted to incorporate elements 

of traditional land tenure systems into statutory law. It provides for the establishment of 

group ranches, bringing together community members who adopt a constitution and elect 

not more than 10 people and not less than three to act as group representatives. The 

impact of privatization of group ranches on livelihoods and biodiversity use and 

conservation has been well documented. Though Jatropha development can still be done 
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under the current system, there is a need for a set of national norms and standards to 

ensure efficient and effective use of public land as an asset in support of land reform. 

 

Energy policy and regulation 

The relevant legislation includes the Energy Act 2006. Other legislation expected to 

impact on the industry include Forest Act 2005, Agriculture Act, Forest Act, Trade & 

industry Act and the Water Act. The Sessional Paper No. 4 of 2004 on Energy seeks to 

encourage wider adoption of renewable energy technologies, thereby enhancing their role 

in the countryôs energy supply matrix. The Policy recognizes the potential for production 

of biodiesel from locally grown crops, and in order to utilize biodiesel, observes that a 

system for production, distribution and use will need to be put in place. It recognizes the 

need to set aside land for the production of energy crops from which biofuels can be 

produced, and to formulate strategies to optimize land use and to harmonize the existing 

land use policy with the energy policy. It also calls for resources to be mobilized for 

research and development to facilitate its introduction as a motor blend in the medium 

term. 

 

The Energy Act 2006 was operationalized in July 2007. This legislation embraces 

petroleum, electricity and other forms of energy to enhance incentives to the private 

sector and ensure prudent regulation of the energy sector. It allows duty free importation 

of energy hardware to promote widespread usage. It also allows renewable energy 

systems not exceeding 3MW or if operating in hybrid mode, in which the oil fired 

component does not exceed 30% of the total capacity to operate in any area of the 

country without any license, irrespective of any other existing distribution license. 

 

The policy on Arid and Semi Arid Lands (ASALs) indicates that available opportunities 

for investment in these areas have not been utilized (Government of Kenya, 2005). 

Mainstreaming the Jatropha value chain initiatives into ongoing activities in the ASALs 

will be pursued with a view to achieving the objectives of this strategy. The Strategy for 

Revitalizing Agriculture (2006) offers development opportunities through the Agriculture 

Product Value Chain which aims at developing business linkages through new extension 

approaches between producers, suppliers, processors and the market (Government of 

Kenya, 2006). The countryôs vision 2030 aims at industrializing the agricultural sector 

through enhanced ago-processing and value addition to. 

 

Policies supporting direct foreign investment (DFI) 

Kenya has had a long history of economic leadership in East Africa as one of the largest 

and most advanced economies in the region. Kenyan policies on foreign investment 

generally have been favorable since independence, with occasional tightening of 

restrictions to promote the ñAfricanizationò of enterprises. Foreign investors have been 

guaranteed ownership and the right to remit dividends, royalties, and capital. In the 

1970s, the government disallowed foreign investment unless there was also some 

government participation in the ownership of an enterprise. Notwithstanding some 

restrictions, between 60% and 70% of industry is still owned from abroad. A new 

investment code, the Investment Promotion Act 2004, is expected to streamline the 

administrative and legal procedures to achieve a more effective investment climate. The 
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legislation replaces the governmentôs Investment Promotion Center with the new Kenya 

Investment Authority (KIA). 

 

The Kenyan government has introduced various incentives to attract foreign investors to 

Kenya. Such measures include: 

 

Å An investment allowance is offered on buildings, equipment and plant machinery 

Å Loss carried forward option whereby a company is allowed to carry forward their 

loses to future taxable profits 

Å VAT waiver for all plants set up and machinery 

Å Depreciation of assets based on book value  

Å Removal of exchange controls 

Å Laws in place against expropriation 

Å Rationalized trade licences regime which requires less licences than before  

Å Decontrolled prices 

Å Importation of agricultural products attracts zero duty 

 

In addition to these incentives; 

Å Kenya is a member of ICSI (International Centre for Settlement of Investment 

disputes) with its headquarters in London. This membership allows foreign 

investors to have their investment disputes judged impartially 

Å Kenya is a member of ATIA (African Trade Insurance Agency) which enables the 

foreign investor to insure against political risk. 

 

Funds available for Jatropha investments  

Possible funds for Jatropha development in Kenya include local financial agencies and 

foreign investors. Locally among the possible source of funds are loans from Agricultural 

Farcers Co-operative (AFC).  Equity bank has also recently initiated low interest rates 

loans to farmers. Over 100 organizations, including about 50 NGOs, practice some form 

of microfinance business in Kenya. About 20 of the NGOs practice pure microfinancing, 

while the rest practice microfinancing alongside social welfare activities. Major players 

in the sector include Faulu Kenya, Kenya Women Finance Trust (KWFT), Pride Ltd, 

Wedco Ltd, Small and Medium Enterprise Programme (SMEP), Kenya Small Traders 

and Entrepreneurs Society (KSTES), Ecumenical Loans Fund (ECLOF) and Vintage 

Management (Jitegemee Trust). 

 

Conclusions and Recommendations 

Conclusions 

 

Based on the research and findings, conclusions were reached and are outlined below. 

 

The geographical position of Kenya in the tropic, abundant idle land in the ASALs 

(accounting for 80 percent of the total land mass), the relative political stability in the 

region, the infrastructure and policies demonstrate that there is a potential for the 

biodiesel industry in Kenya. With enough R&D jatropha can competitively meet both the 

national and even surplus for export. 
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The expansion and development of the biofuel industry will have positive developmental 

impacts on the economy, the people and the environment in Kenya. Jatropha production 

will create employment in rural areas that will not only reduce unemployment in these 

areas but will also reduce rural urban migration thus improving the rural economy. In 

addition, the biofuel industry has the potential to positively impact foreign reserves, 

because less oil will need to be imported. And finally, the use of biofuels decrease the 

amount of CO2 emissions, thereby creating a sustainable industry that is friendly towards 

the environment. 

 

The growth of biodiesel industry is hampered by lack of information, clear policy and 

regulatory frameworks and lack of institutions specifically charged with the role of 

developing it. There are a number of biodiesel initiatives throughout the country, 

however they are scattered, they are small and duplicated, and lack coordination. 

Recommendations 

1. In order for the industry to be successful, the productivity of jatropha needs significant 

R&D to improve productivity in order to reduce average costs of production. Also 

intensive research and development needs to be undertaken to increase potential yields, 

and decrease average production costs so as to lower farm gate price for the seed. 

Research is needed to develop other potential applications of the oil, which can include 

its use in rural electrification schemes. It is likely that for the industry to become 

competitive it will require initial support from the government not only to create a 

demand for the product, but to provide financial incentives (such as tax breaks), and if 

necessary subsidies like in the case of Brazil. 

2. The present public land tenure management system in Kenya is fragmented, 

uncoordinated and non-transparent. The public land tenure as embodied in the 

Government Lands Act, Cap 280 of the Laws of Kenya lacks a coherent information 

system and is bedeviled by a lack of clarity in the roles, responsibilities and policies of 

different institutions in its administration, planning and disposal. Though Jatropha 

development can still be done under the current system, there is a need for a set of 

national norms and standards to ensure efficient and effective use of public land as an 

asset in support of land reform. 

3. Despite this potential regarding biodiesel development in Kenya, the growth of 

biodiesel industry is hampered by lack of information, clear policy and regulatory 

frameworks and lack of institutions specifically charged with the role of developing it. 

There are a number of biodiesel initiatives throughout the country, however they are 

scattered, they are small and duplicated, and lack coordination. There is a need to create 

a specific institutional framework to address the development of industry in Kenya. 

4. There is need to address the issue of access and delivery particularly with the view to 

ensure equity and benefits to rural communities. The question to  be asked are: Is the 

industry going to adopt multilateral companies growing thousands of hectares and the 

local communities employed to provide labour as one of the models or are we opting 

for cluster farmers who are producers and selling to the processing companies? 
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5. There is need to generate scientific data on the issue of the environmental impact of 

Jatropha production and the question of its invasiveness. The debate must not be held 

purely in the scientific community or the developed world. It must involve the poor 

rural communities in the developing world where many of these biofuel crops will be 

grown. Their needs for improved living standards must be addressed and their 

involvement sought in achieving the best balance between revenue generation and long 

term sustainability. 

 

6. Biodiesel may not always be economically competitive with petroleum fuels, 

especially as the industry is first getting established. The cost of production and the cost 

of petroleum will dictate the competitiveness of biodiesel at any given time.  Tax policy 

can play a key role in either supporting or obstructing the development of a new biodiesel 

industry. Of particular importance is the issue of how fuel taxes will be imposed on 

biofuels. Tax holidays that reduce or eliminate the fuel tax on biofuels have been used 

very effectively to spur the growth in the industry in Europe and other parts of the world.  

These devices are often implemented for a set period of time ï usually about 3-5 years ï 

to enable the scale of biofuels production to rise to the point where it can compete with 

petroleum products on an even footing.  Although this approach may forego some short-

term revenues for the government, the domestic investment and job creation that such 

measures will spur should more than make up for the lost revenue in terms of overall 

economic benefit to the country. 
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2.0 Introduction  

2.1 General introduction 

 

This is a report of the findings of a feasibility study carried out in Kenya to determine 

communitiesô willingness to participate in the production and marketing of biodiesel in 

order to strengthen their livelihoods, increase income generation and alleviate poverty. 

There is growing interest in biodiesel, fuelled by the demand from developed and 

developing countries for a number of reasons, but mainly increasing fossil fuel prices and 

the demand for reduced Green House Gas (GHG) emissions. A full grown shrub or tree 

absorbs around 18 pounds (8 kilograms) of carbon dioxide every year. 2500 shrubs can 

be planted in a hectare (about 2.5 acres), resulting in more than 20 tons of greenhouse gas 

sequestration per year. The fact that some bio-diesel producing plants such as Jatropha 

(Jatropha curcas L.) grow in unproductive and marginal lands has made biodiesel 

production more appealing in Kenya.  

 

Next to biodiesel production and wasteland reclamation, J. curcas also hosts socio-

economic development potential. The multipurpose character of the plant and the labor-

intensive production chain are thought to be the main drivers for rural development, but 

are uncertain. Next to biodiesel production and wasteland reclamation, J. curcas also 

hosts socio-economic development potential. The multipurpose character of the plant and 

the labor-intensive production chain are thought to be the main drivers for rural 

development, but are uncertain. 

 

Eighty per cent (80%) of Kenyaôs expansive land area is marginal. Establishing biodiesel 

plants on such land has the potential to stem rural urban migration, increase income 

generation potential for poor families, create employment and reverse environmental 

degradation. However, for these benefits to be realized there is need for careful 

introduction of such programmes. 

2.2 Scope of the Study 

The scope of the study was to assess the opportunities available in Kenya for production 

and manufacturing of Jatropha. The study looked at the geographic and climatical 

conditions, political and economic environment, and infrastructure and policy 

environment. In addition and feasibility study was also meant to come up with 

recommendations that will provide an enabling environment for the production of 

biodiesel as a commercial fuel in Kenya. 

2.3 Background 

The term bioenergy is used to refer to energy deriven from one of three sources: 

Bioresources (natural wood growth), Biowaste (by-products from human Agricultural 

and Industrial Processes) and Biofuel (crops purpose grown for energy). Biodiesel is a 

liquid substitute for petroleum-based diesel fuel made using vegetable oil derived from a 

wide variety of oil-bearing plants such as castor, coconut, croton, jatropha, rapeseed 

(canola), and sunflower. Waste vegetable oil can also be used for biodiesel. Unlike 
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ethanol, which has several markets aside from energy, biodieselôs only use is as an 

alternative source of fuel for transport and stationary power. 

 

Biofuels have assumed significant importance globally as the world addresses changing 

patterns in energy supply and demand. Growing world energy demand, the insecurity of 

long-term supply and the consequences of fossil fuel use for climate change are driving 

governments to look for alternatives. With the price of fossil oil surging above the 

historical mark of US$ 100 a barrel in the year 2007/2008 the search for alternative 

energy sources has become more urgent than ever. Many countries are promoting the 

production and use of biofuels - energy extracted as gas, liquid or oil from plants. Biofuel 

derived from food crops such as corn, sugarcane, soybean, oil palm and sugarbeet has 

been on the rise in recent years (Prota, 2007). It is seen by many as a clean form of 

energy in an era of soaring oil prices and concerns over carbon emissions.  

 

The world biofuels market has been growing at an accelerated pace in the last twenty 

years, and this trend is expected to continue in the future. This market can be divided into 

two broad categories: biodiesel and ethanol. Biodiesel is manufactured from natural oils, 

whether they are from animal or vegetable matter. Ethanol is produced from sugars, 

either harvested directly or broken down from starches. Both sectors of the industry have 

grown significantly. It is estimated that the United States produces 44%, Brazil 41%, the 

European Union 13% and South East Asia 2% of the worldôs total supply of biofuel, 

which is about 16Mtoe (million ton oil equivalent comprising 80% ethanol and 20% 

biodiesel) (Prota, 2007a). 

 

With the push to find alternative and renewable sources of fuel, oil from Jatropha curcas 

seeds has arisen as a good source of biodiesel. Jatropha, a plant originating in Central 

America that grows wild in many developing countries, including South Africa, India, 

Thailand, Malaysia, Indonesia, China and the Philippines, has suddenly found itself at the 

centre of a new phase in the world's alternative energy boom. Jatropha curcas is a 

drought-tolerant non-edible shrub. It produces fruits the size of golf balls which contain 

oil that can be converted into biodiesel, a substitute for fossil fuel. Jatropha curcas is a 

drought-tolerant non-edible shrub. It produces fruits the size of golf balls which contain 

oil that can be converted into biodiesel, a substitute for fossil fuel. 

 

Oil extracted from the seed can be used (without refining) in adapted engines to power 

local grain mills, oil presses, water pumps and small electricity generating plants. It is 

estimated that large-scale plantations and oil extraction mills could produce jatropha 

biodiesel in West Africa at a price 5-12% cheaper than current gas oil prices. In remote 

areas, small-scale production and use of bio-fuel from Jatropha curcas is obviously more 

promising than the modest margins predict. 

 

Studies from India show favourable energy balances for the physic nut or jatropha 

(Jatropha curcas) when used as feedstock for biodiesel production. Besides being unfit 

for human consumption, jatropha appears to have the necessary qualities of becoming the 

major vegetable oil crop for economically and environmentally sustainable biodiesel 

production in tropical Africa. Each hectare can produce an average of 500 gallons (1900 
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liters) of biodiesel per year from its nuts as well as more than 7500 lbs (3400 kilograms) 

of waste biomass. For biodiesel, Jatropha yields more than four times as much fuel per 

hectare as soybean; more than ten times that of corn. 

 

This report of a study designed to assess the feasibility of development of Jatropha 

industry in Kenya. It contains describes the assessment methodology, findings as well as 

the final conclusions and recommendations. The paper begins by outlining the global 

market of biofuels, and it is followed by an overview of the national enabling 

environment and processes to follow in setting up a biodiesel business in Kenya. The 

paper concludes with recommendations and conclusions based on the study.  

2.4 Purpose of Study 

The purpose of the project was to assess the feasibility of developing a biodiesel industry 

in Kenya by conducting a preliminary analysis on the industryôs value chain. The main 

objectives were to: assess the industryôs competitiveness in the global and national 

market; identify major players in the supply chain; and estimate the developmental 

impact in the Kenyan agricultural sector. 

 

In order to attain the project objectives, the research was broken down into four areas of 

study that included the following tasks. 

 

1. The world environment  

a) An industry overview and analysis of worldwide biofuels markets  

b) The world demand and supply analysis  

c) A brief examination of other nationôs practices regarding promoting the biofuels 

industry 

 

2. An analysis of the opportunities and challenges in developing biodiesel industry in 

Kenya  

a) Geographical and climatic situation  

b) Environment and land use 

d) Economic conditions 

e) Politics and parties 

f) The assessment of the infrastructure challenges faced in the country 

g) Policy and regulations influencing investment in biodiesel 

3. Modalities for starting a biodiesel industry in Kenya 

4. Recommendations and conclusion 

3.0 Methodology 

The study was divided into three phases. The first phase began with the review of 

academic literature, business reports and available statistics on the biofuel global 

environment. This was followed by the second phase which was composed on-the ground 

assessment in part of Kenya designed to understand the national enabling environment 

and the industryôs supply chain. Tools utilized on the field study included: site visits, 

interviews of local producers, entrepreneurs, intermediaries, service providers, export 

agencies, government officials, and non-governmental organizations.  



 4 

Limitations  

Due to time constraints, research on-the ground was limited thus limiting the information 

that could be obtained from other regions of the country. Moreover, lack of current 

information on Jatropha production was encountered when meeting with the Ministry of 

Agriculture, Ministry of Energy, and other stakeholders because the industry is yet to 

develop in Kenya.  

 

4.0 The World Environment 

4.1 Production and international trade 

The world market of biofuels has been steadily growing in the last years, with an 

increasing number of countries participating in it for environmental and security reasons. 

In 2002 world production of ethanol reached 21,841 million liters, while biodiesel 

production was 1,503 million liters. This production not only provided an alternative to 

fossil fuel, but it is also generated large number of employment since biofuel production 

requires 100 times more workers per unit of energy produced than fossil fuels. In 2002, 

the ethanol industry provided more than 200,000 jobs in the US and ½ million direct jobs 

in Brazil (IEA, 2004). 

 

In recent years, Jatropha curcas has become the focus of large planting programmes in 

several tropical countries on account of its potential as a bio-fuel crop with low agro-

ecological demands. Most of these are still in pilot stage of development, together 

probably not exceeding 100,000 ha. India alone may have more than 10 million ha of 

small-scale and large plantation by 2030, mostly reclaimed wastelands. Countries in 

tropical Africa with major development projects for jatropha biodiesel production include 

Mali, Burkina Faso, Ghana, Tanzania, Malawi, Zambia and Madagascar. The total length 

of Jatropha hedges in Tropical Africa is estimated at 75,000 km, yielding potentially 

60,000 t of seeds per year. 

 

Prices of Jatropha seeds vary between countries. Where seeds were used for 

manufacturing soap (Malawi, Tanzania) the price per kg was close to US$ 0.10 once the 

demand for seeds rise. India a price of US$0.40 per 1 of Jatropha ïbased fuel is expected 

to be realistic (cost price plus modest profit margin). To this price tax has to be added and 

the value carbon-credit-certificates deducted. Prices for gas oil in landlocked countries of 

West Africa were US$ 0.80- 0.97 in 2007 (Prota, 2007a).It is estimated that large-scale 

plantations and oil extraction mills could produce jatropha biodiesel in West Africa at a 

price 5-12% cheaper than current gas oil prices. In remote areas, small-scale production 

and use of biodiesel from Jatropha curcas is obviously more promising than the modest 

margins predict. 

4.2 Worl d current and future t rends 

There are many crops that can be used for producing biodiesel, but the choice normally 

depends on local availability, affordability and government incentives. For example, 

rapeseed oil is preferred in Western Europe, while the United States favors refined 

soybean oil as a feedstock. Although Brazil is the worldôs second-largest producer of 
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soybeans, its government is fostering a castor oilïbased biodiesel industry. The big palm 

oil producing countries in Southeast Asia are Malaysia and Indonesia. They are currently 

focusing on palm kernel and palm seed oil. Both India and China have large jatropha 

(physic nut) plantations under development. In addition, China is investigating recycled 

cooking oil as an option. The most important feedstocks by 2010 are expected to be 

soybean, rapeseed and palm oil, in descending order. Nevertheless, Jatropha and 

cottonseed oils will show the highest growth rates. In terms of the market size, the 

biodiesel industry reached 3,524 million liters in 2005, with Western Europe having the 

largest share of the market. Although it is still the largest producer, market fragmentation 

has decreased Western Europeôs monopoly in the biodiesel market. Its share which 

represented 95% of the market in 2000, had been reduced to approximately 80% by 2005. 

This is accounted by new players, such as Asia, entering into the market.  

4.3 The jatropha programs in India 

In April 2003, the committee on development of biofuel, presented a report with 

recommendations to replace 20% of Indiaôs diesel consumption. This has brought 

numerous institutions, private investors and farmers to prepare and start with work on a 

major Jatropha program. To plant 11 Million ha Jatropha, the program was to become a 

ñNational missionò mobilizing a large number of stakeholders including individuals, 

communities, entrepreneurs, oil companies, business, industry, the financial sector as 

well as Government and most of institutions. 

 

Biodiesel from jatropha is fast gaining popularity and although jatropha cultivation is 

being encouraged in India to reduce the dependence on high crude imports, there 

continues to exist some major barriers, including lack of R&D and farmer-level support 

besides the commercial viability and pricing issues which need to be addressed. 

 

Several states in India have distributed plants free of charge to small farmers, 

encouraging private investment in jatropha plantations and setting up biodiesel 

processing plants. The state of Chhattisgarh has the most well-developed jatropha 

biodiesel programme in the country. About 380 million jatropha seedlings has been given 

away to farmers, enough to cover 150,000 ha, and 80 oil presses have been provided to 

various village governing bodies with guarantees to buy back jatropha seeds at USD 0,16 

a kilogram. 

 

The widespread government support has attracted investments and there are very recent 

plans for large investments in jatropha production. Indian state-run refiner Bharat 

Petroleum Corp Ltd announced in April 2008 that they would invest USD 66 million in 

biodiesel production out of jatropha and karanj plantations. They will build 10 biodiesel 

producing units over the next ten years. The State Trading Corporation of India is 

planning a foray into biofuels and is in talks with global companies which have biofuel 

refineries in jatropha plantation. UK-based D1 Oils, the worlds largest commercial 

cultivator of jatropha, has around 80,000 hectares, with plans for an additional 350,000 

ha over the next several years. The Indian Railways have started to use jatropha oil 

blended with diesel to power its diesel engines with great success. 
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Not all outcomes of the jatropha production in India have been positive. The forest 

department cancels its plans to produce biodiesel from jatropha because they do not find 

it feasible. The costs will be much higher than expected and they will not be taking up 

any project or research related to jatropha. The unique selling point of jatropha was its 

ability to grow anywhere and have an oil ratio as high as 40 per cent. The yield was good 

on fertile land but went to one-third level when grown on infertile land. For better results 

the plant needs fertile land, irrigation, fertilizers. Growing the plant on wastelands will 

also prove costly as it will have low oil content. The cost is bound to go up and it is 

estimated that biodiesel will be two times costlier than the regular fuel. 

 

Other results have shown the ongoing large-scale jatropha plantation to become a curse 

for rural children. During the first months of 2008 hundreds of cases of jatropha 

poisoning have been reported. Research has also shown that jatropha has harmful effects 

on Indian crops like pigeon pea. A local agricultural scientist stresses that there is a need 

for longterm studies on jatrophas impact on human beings, livestock and plants before 

giving the green signal for its large scale plantation and use as bio-diesel. 

5.0 Jatropha Industry Development in Kenya 

5.1 Why Biofuel in Kenya? 

5.1.1 Poverty and environmental degradation  

Arid and semi arid lands (ASALs) are home to the worldôs poorest and most 

marginalized people.  In Kenya, the ASALs occupy over 80% of the country and host 

about 10 million people.  These areas have the lowest development indicators and the 

highest incidence of poverty.  Over 60% of ASAL inhabitants live below the poverty line 

(subsisting on one dollar per day). Although there is great potential for ASAL 

development in Kenya, the current picture is rather grim.  The economy of the drylands is 

over-dependent on livestock production. Droughts and conflicts which are common in 

these areas and which affects livestock production have adverse impact in both lives and 

livelihoods in these areas. The growing population has put enormous pressure in the 

natural resources of the country. Over exploitation of the natural vegetation for timber 

and fuelwood has continued to cause land degradation and loss of genetic recourses all 

posing serious challenges to sustainability of the rural economy. The worst affected areas 

being the Arid and semi arid lands (ASALs) with its fragile ecosystem. There is therefore 

need to diversify livelihoods in the ASALs. Furthermore interventions on sustainable 

energy and environmental management are directly linked to poverty, food security and 

issues of equity in integrated rural development. 
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5.1.2 Clean energy source 

Before 2030 the world is projected to experience net deficits of petroleum supplies as 

new oil discoveries are offset by depletions. Further, as the world focuses on global 

climate change, biofuels have assumed importance as the most practical alternative to 

petroleum fuels in efforts to reduce carbon emissions. Although Kenya is not at the 

moment obliged to cut down emissions of Green House Gases (GHG) by the Kyoto 

Protocol, it can be assumed that it is only a matter of time before the country subscribes 

to future global warming protocols.  

5.1.3 High cost of fossil fuel and dependence on fossil oil 

In addition, to addressing the energy security and global warming, biofuels will address 

the issue of high energy costs associated with imported fossil fuels. Further, the 

beneficial socio-economic impacts on the Kenyan rural community by a successful 

biofuels program could be significant. Kenya does not yet have locally produced fossil 

fuels and is net importer.  It suffers the burden of importing fossil fuels depleting the 

limited foreign exchange resources available. Oil imports for the year 2005/06 consumed 

up to Ksh.95, 188 billion which was 7.4% of the GDP and 25% of the foreign exchange 

earnings (Government of Kenya, 2007). The Economic Survey 2007, indicates that the 

petroleum import bill increased by Ksh.18 Billion in the year 2006 from Ksh.95.7 billion 

in 2005 to Ksh.113.7 Billion in 2006 (an increase of 18.8%). It also reported that 

importation of diesel in the year 2006 constituted 57% of the total oil imports.  The cost 

of oil imports is dictated by factors well beyond the control of the nation and thus the 

need to have secure oil supplies. There is therefore, need to encourage wider adoption of 

renewable energy technologies. 

6.0 Opportunities for Jatropha Industry D evelopment 

6.1 Geographical Condition and Climate 

6.1.1 Geography 

Kenya lies astride the equator in Eastern Africa between Somalia and Tanzania and 

bordering the Indian Ocean with a total area of 582,650 square kilometers, which 

includes 13,400 square kilometers of water. Kenyaôs land boundaries total 3,477 

Fig.1 Degraded land in arid and 

semi arid areas of Kenya 

 

Fig.2 Famine in northern Kenya 
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kilometers. The country is bounded by Ethiopia (861 kilometers), Somalia (682 

kilometers), Sudan (232 kilometers), Tanzania (769 kilometers), and Uganda (933 

kilometers). Kenya has 536 kilometers of coastline on the Indian Ocean. Kenyaôs 

territorial sea extends 12 nautical miles. The exclusive economic (fishing) zone is 200 

nautical miles, and the continental shelf extends to a 200-meter depth or to the depth of 

exploitation.  

 

Kenya rises from a low coastal plain on the Indian Ocean in a series of plateaus to more 

than 3,000 meters in the center of the country. An inland region of semi-arid, bush-

covered plains constitutes most of the countryôs land area. In the northwest, high-lying 

scrublands straddle Lake Turkana and the Kulal Mountains. In the southwest lie the 

fertile grasslands and forests of the Kenya Highlands, one of the most successful 

agricultural production regions in Africa. North of Nairobi, the Kenya Highlands is 

bisected by the Great Rift Valley, an irregular depression that cuts through western 

Kenya from north to south in two branches. The Rift Valley is the location of the 

countryôs highest mountains, including, in the eastern section, the snow-capped Mt. 

Kenya (5,199 meters), the countryôs highest point and Africaôs second highest. In the 

south, mountain plains descend westward to the shores of Lake Victoria.  

6.1.2 Climate 

Kenyaôs climate varies from tropical along the coast to arid in the interior, especially in 

the north and northeast. Intermittent droughts affect most of the country. Less than 15 

percent of the country receives somewhat reliable rainfall of 760 millimeters or more per 

year, mainly the southwestern highlands near Lake Victoria and the coastal area, which is 

tempered by monsoon winds. Most of the country experiences two wet and two dry 

seasons. The driest month is August, with 24 millimeters average rainfall, and the wettest 

is April, the period of ñlong rains,ò with 266 millimeters. The hottest month is February, 

with temperatures of 13°C to 28°C, and the coolest is July. ASALs constitute about 80% 

of the countryôs land mass, host about 10 million people and approximately 70% of the 

national livestock herd. 

6.1.3 Population  

In 2007 Kenyaôs population was estimated at 36,913,721, up from 28.7 million reported 

in the 1999 national census and from 15.3 million in the 1979 census (Government of 

Kenya, 2007). In 2006 the annual population growth rate was about 2.8 percent, a rate 

substantially below that of the early 1980s, when Kenyaôs growth reached 4 percent, the 

highest rate in the world. As of the end of 2006, Kenya was host to some 220,000 

refugees from neighboring countries, including 162,000 from Somalia and most of the 

remainder from Sudan. Somewhat more than one-third of Kenyaôs population lives in 

urban areas, with the greatest concentration in Nairobi. The population is also heavily 

concentrated in areas of fertile land in the center and west of the country. The countryôs 

population density is about 59 people per square kilometer, with extremely uneven 

distribution. Jatropha production is labour intensive may play a role controlling rural 

urban migration through employment creation in the ASALs. 
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6.2 Natural Resources and Land Use 

6.2.1 Natural r esources 

Kenyaôs most valuable natural assets are rich agricultural land and a unique physiography 

and wildlife. The highly diverse wildlife is a key draw for the tourism industry. The 

country is not well endowed with mineral resources. Mineral resources currently 

exploited are gold, limestone, soda ash, salt, rubies, fluorspar, and garnets. Although 

closed forests cover just 1.7 percent of Kenya (Mutimba, 2008), they continue to play a 

critical role as water catchments, sources of fuel and food, and climate regulators. They 

slow the spread of deserts, promote rainfall, and serve as ósinksô for manmade carbon 

dioxide. In addition to commercial logging, charcoal production and settlement, Kenyaôs 

forests have been hit hard by the growing cycle of climate-aggravated droughts and 

floods. Wide planting of Jatropha could therefore, contribute to the overall total land 

cover especially in the ASALs which have low land cover. 

6.2.2 Land use 

Of Kenyaôs land surface, between 7 and 8 percent is arable, while slightly less than 1 

percent is in permanent crops. According to a 1998 estimate, irrigated land totaled about 

670 square kilometers. About 80% of the total land mass in Kenya is categorized as 

ASALs which is host about 10 million people and approximately 70% of the national 

livestock herd. The economy of the dryland communities is dependent livestock 

production with semi-sedentary farming in some marginal agricultural areas. Most of 

these areas are suitable for Jatropha production. 

6.2.3 Environmental factors 

Kenya faces serious interrelated environmental problems, including deforestation, soil 

erosion, desertification, water shortage and degraded water quality, poaching, and 

domestic and industrial pollution. Water resources are under pressure from agricultural 

chemicals and urban and industrial wastes, as well as from use for hydroelectric power. A 

shortage of water is expected to pose a problem in the coming years. Water-quality 

problems in lakes, including water hyacinth infestation in Lake Victoria, have contributed 

to a substantial decline in fishing output and endangered fish species. Output from 

forestry also has declined because of resource degradation. Overexploitation over the past 

three decades has reduced the countryôs timber resources by one-half. At present only 

about 1.7 percent of the land remains under closed forest cover (Mutimba, 2008), and an 

estimated 5,000 hectares of forest are lost each year. This loss of forest aggravates 

erosion, the silting of dams and flooding, and the loss of biodiversity. In response to 

ecological disruption, activists have pressed with some success for policies that 

encourage sustainable resource use. Jatropha has been reported to control land 

degradation and reverse deforestation. As a perennial it can sequester carbon too.  

6.2.4 National reserves 

The national reserves are governed under Wildlife (Conservation and Management) Act. 

This is the main implementing legislation for biodiversity conservation in Kenya. The 

Act creates different categories of protected areas but most of the wildlife conservation 

areas in Kenya are found within the drylands. 
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The Wildlife Act makes it an offence for any person to enter or resides in a national park 

otherwise than in the course of his duty as a park officer, cut or injure or set fire to any 

vegetation within a national park, collect or attempt to collect honey or bees wax in a 

national park, or knowingly introduce any animals or domestic animal into the national 

park without authorization. 

 

The Act restricts unauthorized entry into protected areas. Although there is absolute 

prohibition against entry into national parks and game sanctuaries, entry into game 

reserves is controlled and dependent on agreements with the communities living around 

the reserves. This makes it possible for local communities to be integrated into the 

conservation and management of biodiversity. 

 

Restrictions of land use within protected areas together with increased population 

pressure have lead to wildlife and human conflict.  There has also been increased conflict 

between the pastoralist livelihoods and agricultural livelihoods.  Increased pressure on the 

land has led to people farming marginalized lands and subdividing them into 

uneconomical pieces. Conflict over resources use becomes even more pronounced during 

drought. 

 

Due to the restrictive nature of the laws guiding, the use of land under national reserve, 

these areas are not candidate for Jatropha production and must be mapped out of the total 

land suitable for Jatropha production (Fig. 2). 

6.2.5 Agriculture  

Agriculture remains the populationôs main occupation and source of income. Although 

only about 20 percent of Kenya receives sufficient rainfall to support cultivation, 

agriculture accounts for over 70 percent of the countryôs employment and, directly and 

indirectly, for over 50 per cent of GDP (Mutimba, 2008). About one-half of total 

agricultural output is non-marketed subsistence production. In 2005 agriculture, including 

forestry and fishing, accounted 50 percent of revenue from exports. Kenyaôs labor force 

is estimated to include about 12 million workers, almost 75 percent in agriculture. The 

number employed outside small-scale agriculture and pastoralism is about 6 million.  

 

The principal cash crops are tea, horticultural produce, and coffee; horticultural produce 

and tea are the main growth sectors and the two most valuable of all of Kenyaôs exports. 

In 2005, horticulture accounted for 23 percent and tea for 22 percent of total export 

earnings. Coffee has declined in importance with depressed world prices, accounting for 

just 5 percent of export receipts in 2005. The production of major food staples such as 

corn is subject to sharp weather-related fluctuations. Production downturns periodically 

necessitate food aidðfor example, in 2004 aid for 1.8 million people because of one of 

Kenyaôs intermittent droughts.  

 

Tea, coffee, sisal, pyrethrum, corn, and wheat are grown in the fertile highlands, one of 

the most successful agricultural production regions in Africa. Production is mainly on 

small African-owned farms formed from the division of formerly European-owned 
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estates. Livestock predominates in the semi-arid savanna to the north and east. Coconuts, 

pineapples, cashew nuts, cotton, sugarcane, sisal, and corn are grown in the lower-lying 

areas. 

 

The Strategy for Revitalizing Agriculture (2006) offers development opportunities 

through the Agriculture Product Value Chain which aims at developing business linkages 

through new extension approaches between producers, suppliers, processors and the 

market. The countryôs vision 2030 aims at industrializing the agricultural sector through 

enhanced ago-processing and value addition to. 

6.2.6 Land areas for Jatropha production 

Jatropha can be cultivated in tropical Africaôs semi-arid regions where the climate is 

harsh and soils are of relatively low physical and chemical quality. It does not need much 

water to survive - only about 10 inches (250 mm) of rainfall per year - thus can be grown 

in arid regions and will grow well on marginal land. The areas suitable for growth of 

Jatropha in Kenya range from the coastal lowlands, the vast ASALs to the midlands (0 ï 

1500m above sea level). 

 

It is a suitable cash crop for the generally poor farmers in these regions given its ability to 

generate income in a short time without the need of large capital and recurrent 

expenditure. The crop however needs about 1,000 mm precipitation annually, well-

drained soils of reasonable quality and regular inputs of organic/inorganic fertilizers for 

economically sustainable production. As with other African regions, in Kenya the species 

can be planted in most of the semi-arid areas agro-ecological zones III-IV (Fig. 1). 
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Fig. 3 Agro-ecological zones of Kenya  

 

In mapping suitable areas for planting Jatropha other land use practices should be taken 

into consideration. For example, most of the national reserves though are mainly located 

in semi arid areas, they cannot be for planting Jatropha. Other areas which are not 

available include wetlands in the ASALs and land under crop production. It should 

however be noted that the growing of Jatropha is not restricted to ASALs and selection of 

the areas for Jatropha growing will be guided by the following criteria (Government of 

Kenya, 2000) (Fig.2): 

 

i. Competition with food crops: there should be no threat to food production. 

ii.  Rainfall regime: mainly in areas with average annual rainfall of 300 to 1500 mm. 

iii.  Altitude:  should be within 0-1500m above sea level 

iv. Temperature: 20 
o
C to 32 

o
C 

v. Soils: low-fertility and alkaline  
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Fig. 4 GIS based Jatropha curcas suitability map (GTZ, 2008) 

 

Much breeding and agronomic work remains to be done on Jatropha curcas to maximize 

its soil production per hectare as well as the product quality and quantity. Some of the 

priority areas for scientific research include: 

 

1.Crop development / germplasm improvement: development of early maturing 

varieties (early fruiting jatropha), day neutral varieties ïless sensitive to seasonal 

changes, high yielding seed / oil cultivars, high quality oil and other by products and site 

specific cultivars/ provenances 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Improvement trials of Jatropha curcas in Kenya 
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2. Agronomic/ silvicultural researchable issues: Development of production packages 

seed sources and multiplication nursery techniques, spacing determination, application of 

production inputs (fertilizer, manure, irrigation, pests/disease protection, etc) 

 

3. Processing and Industrial Researchable issues: Evaluation of processing 

technologies (post-harvest), handling; Existing equipments and tools; Development of 

products and standards, Oil blending; Sanitation and waste management, Testing 

procedures, Training and measurements, innovative technology application 

 

4. Market researchable issues: Market chain analysis, Market research, Production 

aspects, including planting material, Processing and markets (linkages), Stakeholder 

analysis dynamics and Certification  

 

5. Policy researchable issues: Tax regime issues, Licensing and regulatory, Formulate a 

framework to guide the development of bio-diesel industry. Making and standard-setting 

procedures and functions of bio diesel, Environmental and social policies,  

 

6. Social Researchable issues: Acceptability  and affordability on use of Jatropha Based 

products, public awareness and sensitization / education, information sharing, watchdog 

functions and public transparency, impacts on Health, Poverty alleviation, food security 

development of rural enterprises, Human capacity development job security. 

 

7. Global Competitive researchable issues: Carbon regulation, clean development 

mechanism 

6.2.7 Environmental impact of growing and manufacturing Jatropha 

 

Even if we can solve the social and economic questions, are biofuels really 

environmentally friendly?  

  

Generally speaking, transplanting a species from one part of the world to another - either 

accidentally or on purpose - has, on occasion, had some really negative consequences. A 

prime example in Kenya is Prosopis species that was introduced to Kenya beginning in 

the 1970ôs to solve fuelwood problem. It did that but now Prosopis spp. overgrows just 

about everything in its path and is almost impossible to get rid of. 

 

The origin of Jatropha is thought to be Central America, or perhaps the Caribbean, but it 

is now grown in Asia and Africa and elsewhere. With the push to find alternative and 

renewable sources of fuel in the world, oil from the seeds from a shrub called Jatropha 

curcas has arisen as a very good source of biodiesel. But it is not a native plant to every 

corner of the Earth; thus if it is transplanted in places outside its natural range would it 

become an invasive species? What would be the impacts, the consequences, of farming 

Jatropha curcas on a large scale? (Itôs already classified in Western Australia as an 

invasive species and its use in biodiesel production is banned). It is also considered 

poisonous (to some degree) as its seeds or nuts, and oil from them are non-edible. 
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Many studies have questioned their carbon neutrality when all the emissions resulting 

from planting, fertilization, transport and refining are taken into account. More recently, 

is has been suggested that the extra emissions of nitrous oxide (a greenhouse gas with a 

potential impact nearly 300 times greater than carbon dioxide) as a result of microbial 

action on nitrate fertilizers used in the growth of biofuels may be 3 ï 5 times higher than 

estimated by the recent Intergovernmental Panel on Climate Change.  

 

Although it can grow on marginal land in arid areas, there is little knowledge yet about 

the level of water and nutrients it will need to generate commercially-viable yields or 

how it might begin to invade better quality agricultural areas once it is grown in large 

quantity. Current harvesting and processing techniques are labour-intensive, even though 

the oil is a known skin-irritant. 

  

Many attempts to predict the future are notoriously unsuccessful, and the unfolding 

biodiesel conundrum looks to be no exception. Resolving it will require sound science, 

which at its most basic is the organization of information and knowledge into forms that 

help us confront and solve problems. This will be necessary but not sufficient. The 

scientific community must communicate with the general public in a clear and balanced. 

 

Though Jatropha is not indigenous to Kenya, the species seems to have been introduced 

close to a century ago, judging from the age of the trees growing wildly in the country. 

The history of its introduction however is not well known. From the natural stands in 

Kenya, the tendency to spread has not been observed and it is rare to find young trees. 

This by no means should be taken as a proof that it is not invasive but could give 

indications that the problem may not be to the scale reported such as in Australia. Long 

term observation, especially and large scale planting should be undertaken. The debate 

must not be held purely in the scientific community or the developed world. It must 

involve the poor rural communities in the developing world where many of these biofuel 

crops will be grown. Their needs for improved living standards must be addressed and 

their involvement sought in achieving the best balance between revenue generation and 

long term sustainability.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 Natural growing Jatropha curcas tree in Nyanza Province, Kenya 


