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ABSTRACT 

Biojilels are believed to be reducing GHG emissions, contributing 10 energy security for foss il 

file l imporling counlries. generaling new income opportunilies in rural areas, and improving 

energy access for Ihe poor, wilh posilive implicalions for lhe environmenl and poverly 

reduclion. However lhere are olher negalive consequences lhal queslion Ihe viabililY of 

producing hiofi,lels. which includes conversion of land and olher produclive resources from food 

10 bioJuels lhal could reduce food availability and increase food prices, and contribule 10 

deplelion ofnalural resources when done in a non-sustainable manner. 

in order to assess the challenges and opportunities of developing biodiesel in Ethiopia, farmers 

who are working wilh FloraEco Power Company by producing caSlor in Eastern Hararge were 

IiIken as a case study These farmers receive seeds, ferlilizers and peslicides ji'om Ihe company 

and grow castor on their ollin land Finally Ihey sell Ihe harvested seeds to this company at a 

fixed price set atlhe conlract signed behveen Ihem. 

The melhodology used was both qualilative and quantitative. Babille woreda was selected from 

Ihe three wuredas Ihal Ihe cumpany is wurking un due 10 ils road accessibililY and road 

availability. The sludy employed hvo-stage sampling procedure where al the first stage two 

kebeles were selected randomly from Babille woreda and at the second slage 90 farmers were 

selecled by systemalic random sampling. 

Parmers have benefited from this project in the case that new jobs have been createdfor them, 

which has brought addilional source of income. in addilion job opporlunities were available for 

nun-producers and agronomists in Ihe woreda. increase in price oJfood crops and decrease in 

foud supply has occurred in Ihe area due 10 the new practice of caSlor produclion 10 a certain 

degree in addition to shortage o/rainfall. Farmers have allocated portion of their land 10 castor 

produclion but since they were able 10 inlercrop caslor wilh olher food crops il has not 

compromised olher food produclion. Farmers use /erlilizers and peslicides monilored by 

agronomists who work with them which will not affect the environmenl. 

HOll'ever projects like this need proper moniloring 10 ensure sustainable development and to 

make small farmers higher benejiciaries. 
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I Chapter One 

1.1 Introduction 

Energy is an essential factor to a nation' s successful economic development. "Most of the 

energy in Ethiopia is deri ved from traditional sources (wood fuel, agricultural residue, charcoal 

and cattle dung) and thi s accounts for 95 .8 % of the total energy suppl y. The remaining suppl y, 

which is about 4.2%, is contri buted from foss il fuels" (Asress, 2002: 84). 

··Ethiopia on average spends 8.6 bi llion birr annually on importing petroleum which consumes 

about 87 percent of the hard currency the country earns from fore ign trade each year" (Wudneh, 

2007). Ethi opia spends a large amount of money importing modern energy sources and if foss il 

fuels can be substituted with biofuels, lots of money can be saved and the saved amount can be 

allocated to other development investments. 

The demand for fue l is increasing because of expansion of infrastructures and also the growing 

economy and as a result, the money spent to import the fuel is also ri sing (Alemayehu, 2007). 

Due to the rising oil prices, environmental concerns and interests in energy security, different 

countri es of the world have taken biofuel production as a potenti al so lution (Walter, 2006). 

Since the use of modern energy is hi ghl y dependant on non-renewable resources, using these 

resources appropriatel y and effectively has become very important and this has helped in 

considering the substitution of fossil filel s with biofue l. By doing thi s, natural resources can be 

transferred from generation to generation without being fu lly exhausted while ensuring 

sustainable development. 

"Biofuels are renewable liquid fuels made from plant matter rather than fossi l fue ls. Today ' s 

primary biofuels are ethanol and biodiese l. Biofuels can help reduce air toxics emissions, 

greenhouse gas buildup, and dependence on imported oil" 

( www.mtpc. org/cleanenergy/energy/glossarytechfuels. htm ). 

Biofue ls have a great potenti al for a num ber of countri es worl dwide and have a number of 

benefits econom ically, environmentally and soc iall y. On the other hand, it has created a large 

degree of controversy relati ng to the issues of its usage and the li ke ly consequences such as loss 
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of biod ive rsity, deforestation, increased use of fert il izers, which results 111 green house gas 

emiss ions, and also its effect on food security. 

When look ing into the hi story of liquid biofuels, they have been used since the early days of the 

car industry. Different inventors have been tryi ng to use liqu id biohlCls since 1900. N ikolaus 

AUgL1St Otto, a German who invented the combusti on engine, conceived hi s invention to run on 

ethanol. Rudolf Diese l, who is also German invented the Diesel engine, to run on peanut oil. 

Henry Ford originall y designed the Ford Model T, a car produced from 1903 to 1926, to run 

complete ly on ethano l. However, when crude o il became cheap ly avail able cars began uS1l1g 

fue ls derived from mineral oil: petroleum or diese l (http :// en .wikipedia.org/wiki/Biofuel) . 

Rudolf Diese l has seen the future of biomass fuel utili zation as he has indicated in hi s 19 12 

speech " the use of vegetab le oi ls for engine fuels may seem insignificant today but such oils 

may become, in the course of time, as important as petro leum and the coal-tar products of the 

present time" (http://en.wikipedia.org/wiki /Biodiese l). 

After the Second World War, cheap Middle Eastern oil lessened interest in biofuels. However, 

the oil shocks of 1973 and 1979 increased interest from governments and academics to use foss il 

fuels appropriately. The incidence of the counter-shock of 1986 again reduced oil prices and 

interest. Different countries of the wo rld have taken measures towards the use of biofuel in the 

1980s. For instance in United States all cars manufactured since 1988 are required to be 

compatible with fuels containing at least 20% ethanol E20 fuel , and wi th minor modifications 

these cars can use 85% ethanol blended with petro leum E85 fuel. The recently environmelltal 

impact concerns and the increasing cost of these fuels have made biomass fuels such as 

biodiesel a growing alternative (http:// en. wikipedia.org/wiki/Biofuel). 

Biofuels have different types but the commonl y known and used are biod iesel and ethanol. 

"Biodiesel is a diesel fuel substi tute produced from renewable sources such as vegetable oils, 

anima l fa ts, and recycled cooking oil s. Biodiesel can be used in neat form , or blended with 

pe troleum di ese l for use in the diesel engines". "Ethanol is the most common biofuel worldwide. 

It is an alcohol fuel. It is produced by fe rmentation of sugars derived from wheat, corn, sU5ar 

heet and sugar cane" (http://en.wikipedia.org/wiki /Biodiesel). 

Jlllle 2008 2 
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Many countries of the world are using biofuels substituting fossil fuels as a source of energy. 

Developing countries like Malaysia and Brazi l could be good examples of those who have 

become successful in the production and use of biofuels. Since biofuel is the only alternative 

fuel approved by the Environmental Protection Authority, Ethiopia is taking measures to 

maximize the ava ilable potentia ls of biofuel. Eth iopia with an aim to shift from high-cost fos3il 

to cost-effective bio-fuel has developed and approved a new Biofuel development strategy last 

September 2007. Currently, the government is working to expand the three existing sugar 

factories to produce ethanol and on the private sector not less than 20 companies have been 

registered to produce vegetable oils for biofuel, of which five have already gone operational 

(Wudneh, 2007). 

Among these private compal1les that have started working in the production of biofuel, the 

specific work of one company with farmers in the area was taken as a case study. FloraEco 

Power is a company that started operating in Babille, Fedis, and Midaga, which are parts of the 

"Misraq Hararge" (East Hararge), in the zone of Oromia. The company has coverage of around 

13,000 hectares of lands in eastern Oromia, including a land for an oil mill factory. Of the total 

hectares the 8,000 are used for growing castor provided by the government, and more than 4400 

hectares coming from the community of fanners. It represents about 4000 farmers involved in 

the project. The factory crushes the seeds and extracts the oil by different technical processes 

and this oil is sent to European refineries to be turned into biodiesel (FEP, 2007). 

1.2 Statement of the Problem 

Ethiopia is a developing country, struggling to fight poverty to achieve the Mi ll ennium 

Development Goals by the year 2015. Ethiopia has taken measures to reduce poverty and has 

developed a Sustainable Development and Poverty Reduction Program in 2002 and recently has 

a Plan for Acce lerated and Sustained development to End Poverty (PASDEP) in 2006. In order 

for the economy to grow, Ethiopia needs to open doors to investment so that a good return could 

be achieved especia ll y in earning foreign currency, and also help the citizens to benefit sociady 

as we ll as economicall y ensuring sustainable development. 

"Sustainability is premised on decision-making which reflects a balance among economIc 

efficiency, ecological integrity and human well being including equity considerations" 

(Costantinos,2005: 17). Any development work or investment should be based on achieving 
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sustai nable development tak ing issues of being soc ia lly accepted, economically viab le, and 

environmentally sound into consideration. The use of the available resources to make a li ving or 

for any investment or deve lopment work needs to be effi cient and appropriate without 

compromising the future generation. 

The case of biofuels has become a very hot issue, ral s1l1g controversy which has made 

academicians, investors, env ironmentalists and also policy makers give it due consideration. 

Even if most consider it as a positive potential solution to energy security ensuring sustainable 

deve lopment, others argue about its negative consequences it will bring to the society such as 

loss of biodi versity, deforestation, increased use of ferti lizers, which results in green house gas 

emissions, and also its effect on food security. 

Since the development and expansion of biofuels could bring both positive and negative effects 

to the society and the environment it is a very sensitive issue that needs to be assessed 

thoroughly. Thus, the assessment of the challenges and opportunities of developing biodiesel 

and the socio-economic and ecological dimensions will have significant importance. To this end 

a case study o f fa rmers who produce castor seed and se ll their products to FloraEco Power 

Company so that plant oil could be extracted from the castor seed in Eastern Hararge and export 

the plant oil to other countries to be converted into biodiese l will be cons idered. 

It is also believed that the study wi ll fi ll the research gap since nothing much has been done 

regarding thi s issue and the concern of the proposed study in the specific area has not been 

directly addressed. 

1.3 General Objectives of the Research 

The general objective of the research is to investi gate the challenges and opportunities of 

developing biodiesel in Eastern Hararge . 

Specific Objectives 

• To investigate the soclo-economlc benefits and challenges concenllng the 

development of biod iesel 

• To investi gate the eco logical benefits and cha llenges concerning the deve lopment 

of biodiesel 
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• To recommend the ki nd of interventions to ensure sustainable development while 

using biodiesels 

1.4 Research Questions 

With aims of addressing the maj or objective and specific objecti ves of the study, the research 

work was guided by the fo llowing questions: -

• What are the socio-economic benefits in deve loping biodiese l? 

• What soc ial implications does developing biodiese l have in the area? 

• Has the income of farmers improved? 

• What happened to the price and supply o f other food crops since the bio-fann IS 

introduced in the area? 

• Have farmers cleared land in the area for castor production? 

• What are the like ly effects of developing biod iesel on the environment? 

1.5 Significance of the Study 

The findings of the research wi ll serve as a spri ngboard to other researchers who are interested 

to conduct further studies in the area. In addition, it could be used to build a knowledge base fo r 

investors who are interested in invest ing on biodiese l, and also for the academic and research 

community. Other development practitioners and the woreda' people could also benefit from the 

research . 

1.6 Scope and Limitations of the Study 

The scope of the study is limi ted to the randomly se lected two kebelei from one !Foreda out of 

the three woredas that the company is work ing on. This is due to limited time and money 

resources. The scope is also limited to the socioeconomic and ecological dimensions of 

deve loping biodiesel fro m castor seed. 

Even though the challenges and opportunities of deve loping biodiesel has a broader dimens;Jn 

at a national leve l, however onl y the soc io-economic and ecologica l dimensions to the specific 

! Woreda- an Amharic equivalent to a district 
] Kebele- an admil1istrative sub division of a district (woreda) 
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proj ect and local community are considered. Other aspects, which require laboratory analysis 

(soil and water analysis) are not addressed in this study. 

1.7 Organization of the paper 

This research paper comprises six chapters. Chapter one presents introduction and statement of 

the problem including objectives, significance, scope and limitation of the study. The second 

chapter provides review of related literatures pertaining to the problem under investigation. 

Various publications were exhaustively reviewed and diverging and converging views of 

different scholars and researchers that are pertinent to the problem are presented. 

In chapter three, description of the study area and the study population, the location and physical 

settings of the study area is presented. Chapter four presents the research methodology, which 

includes the study design, types and methods of data collection and sampling method and 

procedures. The methods of data analysis that were adopted to investigate the answers for the 

research questions are also included in this chapter. 

Chapter five presents results and discussion of the data investigated and analyzed. Besides, the 

socio-economic and demographic background of the study population is presented in this 

section. The last chapter provides summary of the report: conclusion and recommendation. Each 

of these is presented independently as a heading. At the end of this chapter, appendices and J;st 

of references are attached. 
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2 Literature Review 

In thi s section , attempt is made to briefly describe some of the contemporary writings of biofuell 

biodiesel, particularl y on issues related to the types, benefits, and facts and opinions. In view of 

the studies conducted in the field, effort is made to review the most relevant li teratures, which are 

directl y related to the main focus of the study. 

2.1 What is Biofuel? 

Non- renewable resources, which, are found in the form of non-living materials and foss il fue ls, are 

in fi xed quantity with the futu re of being depleted. Resources of thi s kind are organic and for all 

practica l purposes they are not added to by nature, nor can be manufactured by mankind. Non­

renewable resources can be di vided into two. Recycled non-renewable resources include gold, 

copper, lead , that are largely retained for furt her use and di sposed non-renewable resources include 

the cheaper metals, oil and coal , and mineral construction materials (Riddell, 1981). 

Petro leum is the largest non- renewable source of energy consumed by the world ' s population, and 

this global demand for petro leum is predicted to increase 40% by 2025 (Johnston et ai. , 2006). 

Concerns about non-renewable resources , the ri sing prices of oil and energy security have motivated 

many countries to consider alternatives to imported petroleum, liquid biofuels being the maj or ones. 

"Biofuel is a fue l produced fro m dry organic matter or combustible oi ls produced by plants. 

Examples of biofuels include a lcohol (from fermented sugar) , biodiesel from vegetable oi l and 

wood" (www.esd.rgs.org/glossarypopup.html). 

Biofue ls, which are usually obtained from feedstocks , are forms of energy that are easily trans po ned 

and stored, th us tradable, and believed to be environmentally preferable products. "Due to concerns 

about high dependence on oils, reduction of carbon emiss ions and the sky rocketing prices of oils 

biofue ls have become a high priority issue in the US, the EU and in a number of other countries 

around the world" (Coelho, 2005: 20). 

Sustainable deve lopment could be achieved by substituting fossil fuel with biofuel because its 

production pe rmits the use of renewable resources without compromising the avai labi lity of 

resources for the next generation. That is why the United Nations Foundation lau nched the initiative 
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to promote sustainable production and use of biofuel s in developing countries and has gained a lot 

of interest in many countri es of the world (Walter, 2006). 

" In this "aggress ive biofuel growth" scenano , biofuels account for 10 percent of transport fuel 

producti on by 20 I 0, IS percent by 20 IS, and 20 percent by 2020 throughout most of the world" 

(Braun et al.. 2006: I 0). Biofuels are ex pected to substitute at least some percentage of petroleum 

use inlhe nex t few years, if the current interest and production continues. 

2.2 Types of Biofuel 

Even though there are diffe rent types of biofuels the most wide ly used are ethanol and biodiese l. 

2.2.1 Ethanol 

"Ethano l is derived from the fermentation of mainly sugar and starch crops and, in the future, fro m 

ce llulosic materi als" (Matthews, 2007). For bioethanol production, maize, sugarcane, sugar beet, 

cassava, and wheat are considered feedstock crops (Rosegrant, et aI. , 2006). 

Ethanol is considered to be highly beneficial because it uses the molasses that would have gone to 

waste whi le using sugarcane provid ing additional reven ue for the agricultural sector. Liquid biofuels 

are produced in some countries, Brazil and United States are the largest ethanol producers that 

acco un t for 90% of the world production producing 16 billion li ters annually and substituting 40% 

of gaso line use in Brazil but onl y 3% in the United States. The primary feedstock fo r ethanol is 

sugarcane in Brazil and maize in the United States. Other than Brazil , deve loping countries 2.re 

increasing the ir interest and producing biofuel including China, Colombia, India, Indones ia, 

Malaysia and Thailand (Haze ll et aI. , 2006). 

South Afi'ica is the largest ethanol producer in Africa acco unting fo r 70% of the continent's total 

production. Other African countries such as Zim babwe, Mauritius, Malawi, Zambia and Swazil and 

also produce ethanol (Karekezi et a I. , 2007). Other recent reports also indicate that Tanzania and 

Mozambique have been identified as hav ing the potential and being su itable for growing biofuels 

(Oxfam , 2007). Currentl y, Ethiopia produces 8 million liters of ethanol annually (Wudneh, 2007). 
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2.2.2 Biodiesel 

"Bio-diesel is an alternative diesel fuel that is made from renewab le biological sources such as 

vegetable oil s and animal fats. It is biodegradable, non-toxic and has low emiss ion profiles and is an 

environmentally friendl y fue l" (Karekezi et aI. , 2007: 3). Biodiesel , which can be blended w:th 

petroleum diesel, could be made from oilseed crops, as well as fro m waste oil s and greases (Braun 

et aI., 2006). It is also poss ible to make pure biod iesel for purposes of industrial input, agricultural 

activ ities and e lectri c power (Wudneh, 2007). Biodiesel can be made from all plant oils, and is so 

far derived principa lly from canol a (rapeseed), palm or soybean oi ls, sunflower, mustard seed oil , 

groundnut, castor seed , jatropha, animal fats , waste vegetable oil s, or micro-algae oils 

(Bioenergy,2007). 

Biodiesel is described as, a light to dark ye llow liquid, biodegradable, and practically does not mix 

with water, has a high boil ing point and low vapour pressure . With a thickness similar to petro­

diese l, it can be used in diese l engines (cars, trucks, buses, construction equipment), jet engi nes, and 

heating and electricity generating systems. It blends eas ily with petro-diesel and can be used as an 

add itive to ultra-low sulphur diesel to increase lubricity (Arungu-Olende, 2007). 

Bi odiese l is highl y produced in Europe, which accounted for 89% of the world 's production in 2005 

(Braun et aI. , 2006). "Germany and France are the largest producers of biodiesel from European 

countries, rapeseed be ing the primary feedstock acco unting for 88% of the world's productj" n 

fo llowed by United States producing 8%" (Hazell et aI. , 2006:3). Globally, biodiesel production is 

onl y about one-tenth of total ethanol production and is more land-intensive than ethanol production. 

Altho ugh there is signifi cant potential for biodiesel production in Africa sti ll not much has been 

done (Braun et aI. , 2006). 

2.3 Controversies- Concepts 

These are some of the controversies or the concepts that are raised with the issue of biofuel: 

• Crop production fo r biofuels competes wi th food production, thereby increasing food 

insecurity and threatening food suppli es for the poor. 

• Biofuels, much of it promising a source of environment fri endly energy that would also be a 

benefit to the world 's fa rmers. 

• A large degree of biofuel production will threaten food supplies for the poor and fai l to 

achieve the environmental benefits claimed. 
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• Large tracts of land being allocated for planting bio crops wi ll cause deforestation, loss of 

biodiversity and dive rt land away from food production. 

2.4 Benefits of Biofuel and/or Biodiesel 

Various researcbers have tried to indicate the different benefits of biofuels generally. Here are some 

of the benefits: 

• Biofuels have the potential to allev iate poverty, create sustainable rural development 

opportuniti es, reduce reli ance on imported oil , and increase access to modern energy 

serVices, 

• Biofuel production offe rs a high potential to create jobs, especiall y in rural areas , 

• Biofuels use can bring the combined benefit of enhancing energy security and reducing high 

fo reign currency outl ay, 

• Biofuels production wou ld induce economic growth and would certa inly create jobs in a new 

producer country, 

• Biofuel production help mitigate climate change by reducing green house gases meeting 

rural energy needs whi le protecting the env ironment. 

However, the challenges and opportunities of deve loping biofue ls are determined by where, how 

and from which feedstocks they are produced. 

2.5 Biodiesel's Crops 

In order to ex trac t biodiesel a number of crops could be used. Some of these crops are castor, 

jatropha, rapeseed, palm, soybeans, and sunflower. This section will focus onl y on some of the 

maj or crops for producing biodiese l. 

2.5.1 Jatropha 

··Jatropha be longs to the fami ly of Euphorbiaceae. Its original habitat is Central America , but 

Jatropha has spread out and it is now very common in Africa, India and Brazi l. " Each tree 's lifespan 

can be up to 40 years and is bel ieved that each hectare planted will produce ove r 3,000 liters after 

the tree reaches maturity, which commonl y takes about 4 years (FEP, 2007). 

Jatropha curcas could grow in in fe rtile so il, in drought prone areas, can stand harsh and dry 

conditions, beneficial for restoring soil erosion, combati ng deserti fi cation, an imal s do not graze 01 . it 

and is not ed ible . Therefo re, it has a high potenti al in Sub-Saharan Africa, which has a large area of 
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degraded or marginal land that is not suitable for producing food and if good conditions are set 

quality oil can be achieved all year round. The above stated qualities including its cost of producing 

biod iese l be ing reasonab ly low, makes Jatropha des irab le (Karekezi et aI. , 2007). 

2.5.2 Castor Seed 

Castor belongs to the famil y of Euphorbiaceae and genus Ricinus. The Amharic word fo r castor is 

known as "gullo" and "kobo" is the commonl y Afan Oromo word used for castor in Eastern 

Hararge. "Castor is a stout, shrub-l ike perelmial plant with reddi sh stems and long, broad green 

leaves. It' s seeds have been sought after a long time because of their oil and are mainly used as an 

anti-freeze fo r spec ial aircraft lubricants, and cosmetics. Its oil is not employable for food and it can 

grow on deso late lands" (FEP, 2007). 

Castor stal1ed getting more attention recently when new cultivation methods were introduced to 

deve lop vari eti es that cou ld grow as a seasonal crop producing high yie lds. Nowadays , India, China, 

Brazil , France and the former USSR block are the leading castor producers. India is the largest 

producer and exporter of castor o il , with a share of 60 to 70% of world trade (Lele , 2006). 

Castor oil has a variety of uses, including the production of nylon, motor oils, plastics, electrical 

insulation, paints and other industrial applications and is also used as a raw material for colours and 

soap. Castor has medicinal (l axative, dress ing of wounds, chemotherapy fo r cancer), contraceptive 

and cosmetic uses. The oil can also be used in oi l lamps and the cake or the residue can be used as a 

fe rtili ze r (MoME. 2007). 

A ne w research regarding the challenges and opportunities of some oilseed crops as sources of 

biodiesel has been conducted by the EIAR (The Ethiopian Institute of Agricultural Research). 

Castor seed was one o f the potential oil seed crops for biodiesel production in Ethiopia ' s case in this 

research. 

Castor bean is native to Ethiopia and is widely distributed in the country due to its diverse 

adaptabi lity. Castor plant varies in size from small annuals to small tree like perennials reaching up 

to ten meters. In Ethiopia, it is found in hedges, stream banks and roads ides and can be intercropped 

with ma ize, peanut, sorgh um and maize . Castor is tolerant to moisture stress due to its deep root 

system but dwarf varieties requ ire adequate moisture and are also suitable for irrigation (Getinet et 

al.. 2008). 
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Weiss (2000) in the study of oil crops has indicated that castor grows well within temperatures of 

20-26° C in clear and sunny days. However, cloudy and humid days irrespective of temperature 

reduce yield and temperatures of above 35° C and below 15° C reduce oil content and alter 

compos ition. Diverse studies have shown differing reports regarding the amount of rain fa ll needed 

to harvest castor and the amount of seed to be harvested per hectare due to the difference in sec:d 

vari ety and weather conditions. The recent stud y at the EIAR shows that the o il content of castor 

seed is over 50% with seed yield of 30 q/ha and even a higher potential depending on the 

environment. Highest seed yield of 33 q/ha and 59 % of oil content was obtained in Arbaminch. 

Lowest seed yields and o il contents were reported from higher altitudes (Getinet et aI. , 2008). 

Other study in India indicates that 1.000 to 1.500 kgs of castor seeds can be cultivated from 1 

hec tare of rain fed good quality so il and 800 to 1,000 kgs from medium quality so il. If it is irrigated , 

it can yie ld up to 2,000 to 2,500 kgs of seeds. Comparison with other crops: It can yield crop in 5 to 

6 months, seeds can be stored for two years, less probabi lity of being attacked by pests and can 

sustain changes in weather easil y. Castor can be cul tivated round the yea r and 7.5 to 10 kgs of seeds 

are required for plantation in 1 hectare (Lele. 2006). 

The EIAR study has also revealed some of the opportunities with castor production for biodiesel as 

being to lerant to moisture stress and since it is not an edible crop can be grown in marginal and idle 

lands without affecting food production. It appears that Ethiopian seed varieties are higher in oil 

content than any hybrid vari ety but are tall er and later maturing than dwarf imported varieties. 

Regarding the challenges of using castor for biodiesel the research shows that some investors are 

importing hybrid seed, which is lower by 10-1 2 % in oil content than the Ethiopian vari ety, which 

results in lower yield . Currently the areas used for castor production are highl y populated and if 

fanners continue using the small land the y own fo r castor could compromise other food production 

and could cause clearing of dry forests and grazing lands (Getinet et aI. , 2008). 

2.5.3 Other crops 

Rapeseed/Cal/olo 

Rapeseed. and its Canadian brand canola oil , is grown and used for biod ieselmostly in Europe. The 

average yie ld is abo ut 2.8 ton per hectare. Since these crops can grow we ll in cold regions such as 

the northern USA, Canada, and northern Europe, the expansion of its culti vation is limited to these 

cOllntries (FEP, 2007) . 
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SUI/flower 

Biodiesel could also be ex tracted from sunflower, which can be cultivated almost anywhere , but 

mainly in the former USSR. It can yield up to 2.5 ton of seeds per hectare, if cultivated under high­

standard agriculture condition. However, thi s crop is not highl y recommended because of its 

sensitiv ity to soi l diseases and needs good care such as crop rotation in about 4 years interval (Ibid). 

2.6 Socio-Economic Dimensions of Biofuel Production 

The recent rise of oil prices and concerns for the environment has made use o f biofuels popular all 

over the world . Biofuel s are subsidi zed in most countries , since their production cost is higher thn 

the price at which they are traded on the energy market (Treguer et a!. , 2006). 

The sections below incorporate the soc io-economic and ecological dimensions concernmg the 

development of biofuel that also applies to biodiesel since it is one type of biofuel. When looking at 

these dimensions of deve loping biodiesel , there could be many issues and points to be raised, both 

negati ve and positive. However, th is section wi ll only try to focus on the major dimensions that are 

related to thi s particular study. 

2.6.1 Socially Raised Controversial Issues: Trade off Between Food Production vs 
Castor Production 

According to FAO, "food security exists when all people, at all times, have physical, social and 

economic access to sufficient amounts of safe and nutritious food that meets their dietary needs and 

food preferences fo r an acti ve and healthy life" (http://www.fao.org/nr/benibefs/key. html# I). 

The effects of biofuel production may be positive or negative depending on the situation of the 

producer country whether it is a net buyer or seller of energy services and food products which 

determ ines whether it is beneficial or detrimental to them (UN-Energy, 2007). 

Top internati onal experts from around the wo rld had a meeting last April 2007 in Rome to consider 

the environmental and food security impact of the rapidl y expanding bioenergy industry. At the 

meeting some experts argued that biofuel production could increase food security for farmers if they 

engage in the production of biocrops. Joseph Schmidhuber has commented that the impact on food 

secur ity dcpends on the country ' s economic le ve l of being a net exporter or importer of food and 

energy and also making a point that the crops should not be planted in areas which are food security 
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scnsiti ve. li e al so noted that if managed well it could al so turn out to be an agricultural renai ssance 

fo r some develop ing countri es by producing and ex porting biofuel s profitably (Matthews, 2007). 

Others al so argue that biofuel production does not necessaril y lead to food insecurity rather could 

create rural jobs, increase incomes and thereby improving their food security (CGIAR, 2008). Some 

biocrops such as castor can be intercropped with other food crops and thi s will significantl y increase 

the fanner ' s income without comprom ising other food production while ensuring farmers' food 

security . 

There are other studies that stress on the fact that biofue l deve lopment may compromise food 

securi ty resulting in the ri se and instability of crop prices. The current price increase in food prices 

was mainl y attributed to the expansion of biofuels in the world and market forces. A report of 

'Agr icul tura l Outlook 2007-2016', claims that increasing demand for biofuels is causing 

fundamental changes to agricultural markets dri ving up world prices for many farm products 

(X iaohua. 2007). Thi s rapid deve lopment of biofuel s, which are produced from food crops, has 

already made huge changes in the international food crop prices especially maize. 

A World Rank stud y has estimated that corn prices rose by over 60 percent from 2005-07, largely 

because of the U.S. ethanol program combined with market forces. A soon to be released 

Inte rnational f ood Policy Research Institute analysis blames 30 percent of the overall food price ri se 

from 2000-2007 on biofue ls (Borenstein, 2008). Joachim Von Braun, the director of the US-based 

International Food Poli cy Research Institute, said that if the production of biofuels is to be halted in 

2008 , it is expected that the price of maize will decline by about 20 percent and wheat by about 10 

percent in 2009 and 2010 (AFP, 2008). Other recent studies have also shown that the increase in 

demand for biofuels may result in an increase in bioenergy crop prices and also other crop prices 

(FAa, 2007). This increase of food crops' prices is expected to continue in the future due to the 

growing use of cereals, sugarcane, oil seeds and vegetable o il s to sati sfy the needs of a rapidl y 

increas ing biofue ls industry. 

In addi ti on, it is believed that the ex pansion of biofuels affects food aid. Deve loped countries such 

as the US be ing thc world's largest c1onor of food aid , contributes an average of six million tons of 

cerea l food aid ann ua ll y since 1970 (lRIN, 2007). However, since fanners in the US have stal1ed 

selling the surplus crops to the ethanol production market and other biofuel production, food aid 

contributions may start dec lining. The increasing use of some crops to biofuel production has 

resulted in a decline of surplus crops in many parts of the world and in turn has made prices of some 
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crops to go up and decline in food ex ports. 

Therefo re deve loping countries will be affetced more from this ri se of food prices who are importers 

of food crops and dependants on food aid. In addition, this could arise food riots and conflicts, food 

crisis and threats of starvation in these deve loping natios even though they have not engaged in 

biofucl producti on. As a result of the high ri se of food prices, food ri ots have already occurred in 

some parts of the world. 

Major agri cultural producers, such as Brazil , the United States, the EU and Canada are expected to 

reduce exports of basic feedstock commodities such as cereals or oil seeds for use in domestic 

biofuels industries and/or increase imports of biofuels (FAO, 2007). Others also emphasize that the 

ri sing prices of biocrops wi ll draw attention of the ex ist ing fanners to change the crops they used to 

produce to biocrop and resu lt in the production of monocrop (Northoff, 2007). B iofuels cou ld have 

an impact on the avai lability of adequate food suppl ies when they are planted in arable land that 

could have been used for other crop production. 

Biofuels could a lso have an indirect impact on food security reducing the availability of water fo r 

domestic use . Some biocrops require large quantities of water for both raw material production and 

the conversion process. Crops used for ethanol (sugar cane) and biodiesel (palm oil) production 

have high water requirement between 1,500 and 2,5000 mm/year respecti ve ly. Whereas, other crops 

such as maize, cassava, soybean, castor bean and cotton can be produced with moderate water 

requirement (between 500 and 1,000 mm/yea r) (FAO, 2007) . When the production of biofuel crops 

compete wi th avail able water supplies, it could make water less read il y available for household use, 

threatening the health status and thus the food security status of the fa rmers. 

On the other hand , Braun et al. (2006) argue that other countri es could learn fro m the Brazilian 

experience that biofuel' s development does not lead to the spread of a monoculture or single-crop 

plantations nor does it compete with food production activities. They have given two maj or reasons 

for biofuel not compromising food security one being that biocrops cou ld be planted in marginal 

lands leav ing the favo rable lands for food production and also rotating crops. The other reason was 

indicating the fact that food insecurity is not simply lack of food ava ilability but rather not enough 

income to buy the avai lable food. According to Alemayehu Tegenu, Minister of Mines and Energy 

of Ethiop ia , the deve lopment of biofuel will not have negative impacts on the crop production of the 

country since the land allocated for biofue l will neither be conven ient for fa nning nor grazi ng 

(And ua lem , 2007). 
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2.6.2 Income Generation 

Increased bio fue l production can rai se the incomes of small farmers and rural laborers in deve loping 

coun tri es. Gustave Best advocates for biofue l stating that it ho lds out enormous opportuniti es for 

farmers espec ially in the de veloping world (Matthews, 2007). In the ' First High-l eve l Biofue ls 

Seminar in Africa ' (2007) Thomson Sinkala, Chair of the Biofuels Assoc iation of Zambia stressed 

on the importance of biofuels deve lopment for the empowerment of marginali zed rural 

communiti es , the promotion of fami ly cohesion and the deve lopment of skills and technologies. 

Given that biofuel industries increase employment, generate income, provide energy security, 

infrastructure and training, and deve lop human resources and skills it can result in soc ial and rural 

development (Wilson, 2007) . 

Since biofue l production is highly labour intensive, it creates new employment opportunities for 

unskilled workers in rural areas (GBP, 2007). Poor rural residents, including the food insecure, may 

benefit from new oppoI1unities in biofuel development. This could be either through increased and 

profitable own production, new employment opportuniti es in larger biofuel enterpri ses in rural areas 

and/or additional services and businesses. Add itionall y, if biofuel production results in increased 

avai lability of local energy services, new business opportunities will be created based upon 

improved energy infrastructure . 

Experiences in other countries have shown that community-based biofue l production has benefited 

the larger community. The jatropha project in Mali has directly benefited the poor by increas ing 

their access to an affordable and clean energy source as well as providing off-farm rural livelihood 

to farmers, especiall y women (A lazar, 2008). In addition when looking at Brazil' s experience, in 

1997 the ethano l sector in Brazil employed about I million people , 35 percent of these jobs were 

temporary harvest ing jobs employing many poor migrant laborers, but 65 percent were permanent. 

The number of jobs in manufacturing and other sectors created indirectly by the ethanol sector was 

estimated at 300,000 and many of these jobs were unskilled which benefited the larger rural 

res idents. Some (60,000) small farmers a lso produce about 30 percent of the sugarcane in Braz il 

(CGIAR, 2008). These examples clearly indicate that new job opportunities can be created both for 

skilled and unskilled labours in the rural areas when they are engaged in biofuel production. 

Incrcasing crop prices in addition to ralSlng producers' incomes draw capital into rural areas. 

Positive impacts will go to those directl y invo lved in the production and process ing o f biofuc!s, 

th ro ugh higher feedstock (commodity) prices and higher volumes of marketable produce. The 
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ri si ng com modi ty prices could benefit many farmers in both developed and developing countries, to 

the extent that deve loping country fa rmers have access to markets and are therefore able to respond 

to higher prices. Howeve r, thi s ri se in pri ces could be a threat for small-scale producers who are net 

purchase rs of food and the urban poor in developing countries who spend more than hal f of their 

income on food (Ibid). Moreover, if fa rmers are engaged in monocrop plantation it wou ld not 

automatically improve their wo rking and living conditions (A lazar, 2008). 

2.6.3 Economic Benefits 

Since most African regions depend on imported fuel, and spend huge amounts of money to import 

the fuels fro m other oi l producing countries it has a negative impact on the regional economic 

development (Braun et aI. , 2006). Among the world 's 50 poorest countries, 38 are net importers of 

petroleum and 25 import all of their petroleum requirements from abroad (UN-Energy, 2007). 

Biofue ls production would induce economic growth and wou ld certainly create jobs in a new 

producer country (Walter, 2006) and could prov ide positive oppOIiunities that would help improve 

the we llbeing of rural people (FAO, 2007). 

The use of biofuels locally wo uld reduce import bill s for energy-defici ent countries and offer 

improved balance of trade and balance of payments (Arungu-Olende, 2007). If non-oil producer 

countri es are able to subs ti tute the imported foss il fuels with the domesti ca ll y produced biofuels to a 

celiain degree they could benefit high ly. Countries, when us ing the locally produced biofuel s, could 

divert portion of money that used to be allocated for importing oi l to local agricultural and other 

development projects which could strengthen the country's economy and generate employment. 

Experiences in cQuntries such as Brazil , France, Germany, Mauritius and the US have shown that 

biofue l prod uction that are small and locally owned tend to bring about higher local revenues and 

lower spending (UN-Energy, 2007). Locally produced biofuel s can also increase access to energy 

for margi nali zed communities, taking the Brazilian soc ial biodiese l programme as an example has 

resulted in off-grid electri city gene rat ion (CGIAR, 2008). Other studies have also shown that 

biofuel prov ides an opportunity for countries to utilize their own natura l resources and attract 

potential foreign and domest ic investors (Cloin et aI. , 2007). 

In add ition, it has the potential to reduce dependence on oi l imports at the national leve l and to 

create read il y ava il able suppli es of energy at the loca l leve l. However, with the exception of Brazil , 

biofuels currently in use generate comparati vely little substitution effect for foss il fue ls and are not 
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cconomicall y competit ive. Diffcrent studies show that biofue ls are currentl y heav il y dependent on 

government support and protection for continued development in both developed and developing 

countri es, v ia sales and excise tax exemptions, loan guarantees and high import tariffs (CGlAR, 

2008). 

The development of biofuels has potentia ll y important role to play in poverty reduction through 

employment effects, economic growth and energy price effects (Peskett et aI. , 2007). According to a 

biofuel research by CGIAR (2008), under the right conditions , biofuel s offer important 

opportuniti es for poverty reduction by stimulating stagnant agricultural sectors, thus creating jobs 

for agricu ltural worke rs and markets fo r small fanners bringing a rural economic development. It 

was also mentioned that biofuel s industry has the potenti al to generate rural development and 

deve lop new roads and other infrastructures. 

2.6.4 Issues about Land Use 

Land use issue is very critical and currently with the increased production of biofuels use of lands 

appropriately has become very impOitant. Professo r Walter, (2007) in his study of Braz il 's 

experience as a reference for other developing countries has stressed that even in areas with 

availab le large land, regulation of land is very important. Competition for more arable land and 

water resources directed to biofuel production may lead to some se ri ous challenges over time 

(FAO, 2007). The UN frame work also stated that with the competition for land biofuels, as the 

'next big cash crop', wi ll be grown on the best lands, leav ing cereals and subsistence crops to the 

low-quality lands (lRIN , 2007). 

Priority at the moment must be to ensure that any rural land acquired for biofue l production had not 

previously been used for growing other food crops. It is a key to get it right at thi s stage, i.e . make 

su re fa rmers are not le ft landless (Ibid). The land that is given for planting biocrops should not 

compromise with other crop production. According to Alemayehu Tegenu on his speech at the ' First 

High-l evel Bi ofuels Seminar in Afri ca ' (2007) Ethiopia ' s potential land for the production of crops 

for biod iese l alone is estimated to be 23,305,890 hectares. 

However, in Africa or other deve loping nations the rural poor who do not have a secure land may be 

threatened by large scale feedstock production for biofuels which could even cause displacement. 

Due to the limited size of land owned by rural fanners there is a potential confl ict between using 

land and water for growing livestock feed , food for human consumption and biofuels (Cloin et aI. , 

2007). Furthermore, the so called "abandoned" or margi nal lands that countries are propos ing for 

bio fue ls deve lopment often provide some li ve lihood benefits to the most vulnerable li ving in the 
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area, who may be prevented from conti nued utilization if commercial biofuel plantations are 

deve loped. 

2.7 Ecological Dimensions of Biofuel Production 

Nowadays, biofuels are taken as a potential solution for energy security, reducing the environmental 

effects while sustaining the natural resources by using renewable resources. The use of biofuels has 

both positive and negative effects on the enviromnent depending on the type of crop produced, what 

it is replacing. and the methods of cultivation and harvesting. While some argue that biofuels have 

greater social and env ironmental benefits, others including environmentalists argue that it results in 

env iro nmental damage. A report commissioned on behalf of the OECD concluded that the potent;al 

of the current techno logies of choice to produce biofuels and deliver a maj or contri bution to the 

energy demands of the transport sector without compromising food prices and the env ironment is 

very limited (CG1AR, 2008). 

The negative and positive effects of biofuels on the environment includes reduction of green house 

gas emissions, loss of biodivers ity, deforestation, increased use of agro-chemicals and fertili zers 

whic h in turn causes environmenta l effects, and effects on soi l and water quality. This section has 

tri ed to incorporate some of these enviromnental effects. 

2.7.1 Green House Gas Emissions 

'Biofuel s provide an opportunity for the provision of the modern fuels and services required for 

development. whilst at the same time avoiding fossi l- fue l derived CO2 emissions" (Woods et aI., 

1994:53). This indicates that substituting fossil fue ls with biofue ls lowers the carbon emissions and 

hence reduce the green house gas emissions as compared to the use of foss il fuel s. Biofuels have the 

abi li ty to reduce green house gas emissions (Braun et aI., 2006). A different study has also 

suggested that in order to mitigate the climate change and its effects on the enviromnent the use of 

biofuels should be taken into consideration (Jatropha, 2006). 

In order to conc lude whether biofuels reduce green house gas emissions there are ce rtain critical 

issues that need to be considered. "Emission reduction must be assessed considering the full life­

cycle: The life-cycle includes production (choice of feedstock, agricultural practices , land use 

change etc. ), refining and conversion processes and end-use practices" (GBP, 2007: 3). Sivan 

Kartha ' s stud y (2006) also argues that in order to assess the net impact of displacing fossil fuels, li1e 

relative carbon intensity must be assessed on the basis of the emiss ions associated with the biofuel 
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crop production and the effic iency of the energy technology in which the biofue l is used. Tak ing 

into acco unt these factors. it has been indicated in other stud ies that biofue ls produced from 

feedstocks grown in tropical regions offer better carbon savings and cost efficiencies than those 

gro wn in Europe (Oxfam , 2007). 

Fossil fuel s in add ition to being non-renewable have a problem o f generating a dangerous and 

unwanted accumulation of CO2 in the atmosphere . To this respect, supporters of biofuel claim that 

thi s alternative solution would not generate CO2 accum ulation. However the life-cycle assessment 

of the ful l process should be considered (Giampietro et aI., 2005). F1II1hermore, the potential of 

reducing GI-IG em issions from liquid biofuels vary widely by region and the technology avail able. 

With the current commercial technologies, Brazilian ethanol produces the largest savings estimated 

to be up to 90% of GHG emissions compared to fossi l fuels. Maize based ethanol production 

produces far lower reductions of around 13% (GBP, 2007). CGIAR's research on biofuels (2008) 

shows that ethanol from sugar beets and biodiese l reduce (40% to 50%), fo llowed by soybean-based 

biod iese l and ethanol !i'om starchy grains yields about 12% reduction. 

To the contrary, others argue that if forests are removed for planting biocrops, reduction of 

greenhouse gases becomes unreal because the carbon-capturing forests are lost (Altieri et aI. , 2007). 

Two other studies ha ve shown that changes in land use to produce crop-based biofuels can actually 

result in more greenhouse-gas emi ss ions than burning fossi l fuels. The studies estimate the impact 

of converting fo rests and grass lands into cropland for the production of biofuel s. Both conclude that 

the resulti ng carbon emissions , released through decomposition or burning of biomass, create a 

'carbon debt' that takes decades or even centuries to pay back. Thi s finding undermines previc .ls 

claims that substituting fossil fuel s wi th biofuels should offset greenhouse gas emiss ions because 

biofue ls re store carbon while they grow (Almeida, 2008). 

Jack Riley, Un iversity of Nottingham, (2008) has commented that by harvesting biofuel s, 30 times 

more ca rbon diox ide is released than wi ll be regained when burning the biofuel produced. The 

abil ity of va ri ous biofuel types to reduce GHG emi ss ions vari es widely, and where forests are 

cleared to make way for new energy crops, the emissions can be even higher than those from foss il 

fuels (UN-Energy, 2007). Other studies have shown cases where fire has been used to clear new 

land for bio fue ls in China, Indonesia and Brazil re sulti ng in reduced air quality, and foss il fuels are 

often used to gene rate process heat in the production o f biofue ls (Peskett et aI. , 2007). Situ?tions 

such as conl'crsion of forests and peatlands to biocrop lands wou ld actua ll y create huge ' carbon 
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de bt' that wi ll take many years to centuri es to repay. 

Due to the above stated reasons, it has been suggested that the EU's governments should not apply 

ta x ince nt ives to biofuels if their production involves the emission of more greenhouse gases than 

using pure foss il fuels (Cron in, 2007). 

2.7.2 Deforestation and Loss of Biodiversity 

Biofue ls cou ld have vari ous benefits such as serving as windbreaks, restoration of degraded areas by 

planting biocrops in the marginal areas (Matthews, 2007). When looking at it from a different angle 

other studies indicate that plantation of biocrops could lead to deforestati on by degrad ing the land 

and water that most poor people depend on (B raun et a I. , 2006) . 

In o rder to subs titute at least somc amou nt of foss il fue l with biofuels over millions of acres of land 

arc required. Th is issue has a ri sen the questi on where to grow these bioc rops? Land that should have 

otherwise been used for other crop plantation will be used for planting biocrops that are used for 

produc ing biofue ls (Ibid). The case of South Ameri ca can be taken as a good example that has 

caused the destruction of 91 million acres of forests and grasslands in Rrazi l, Argentina, Paraguay 

and Bol ivia to plant soybeans for the production of biodiesel displacing large numbers of small 

sca le fa rm ers. In order to satisfy the world 's market demands, Brazil a lone will need to clear 148 

million add itional acres of fores t (Al tieri et a I. , 2007). 

In o rder to increase the production of biofuels vast agricultural lands are needed and to provide the 

required land forests wi ll be removed to change them into industri al farms , which causes 

deforestati on affecting the natural ecosystem. Even if to plant shrubs such as castor seed there is a 

need to clear fores ts and make way (Berhe, 2007) . 

8iofud areas could serve as the hab itat fo r native biod iversity and a ran ge of ecosystem services 

(Matthews, 2007) . In addition, if the crops are planted in marginalized lands it could improve the 

biodive rsity bringing out positi ve effects on the envirorunent (Woods et a I. , 1994). In another stud y, 

it has also been mentioned that the use of perennial spec ies such as trees for bioenergy may create 

more tavorab le habitats lo r biodiversity compared to conventiona l crop production (GBP, 2007). On 

the other hand , in another research Braun et a I. , (2006) argued that it causes loss of biodiversity. 

Even tak ing the case of Ethiopia , environmentali sts argue that to develop the biofuel sector in a vast 

chunk of land, there will be the destruction of biod iversity, the flora and fauna (Wudneh, 2007). 
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Dav id Hill (2008) has stressed that growing biofue ls take a lot of land and huge amount of water 

neither of which the world has to spare. 

CG IAR' s research (2008) on biofuels states that the expansion of cropping to marginal lands results 

in a significant increase in eros ion, ecosystem degradation and loss o f biodiversity. Moreover, other 

studies have shown that biofue ls could have negati ve environmenta l impacts if they replace wild 

forests or grass lands. These potential negative impacts inc lude eutrophication of water bodies, 

ac id ificat ion o f so il s and surface waters, and ozone depletion as well as the loss of biodiversity. The 

loss of pastoral life styles and loss of feed production fo r domesticated and wild animals that depend 

on these lands , could have signi ficant negati ve economic and social impacts (UN-Energy, 2007). 

When situat ions suc h as displace ment, deforestation and loss of biod iversity occur people who are 

most ly at ri sk are the ones who are the poorest and the most margina lized in the world . The export­

oriented expansion of palm oil production in Indonesia that takes out natural vegetation could be 

taken as an example of defo restation (Hill, 2008). Others also argue that in Africa, Asia and South 

America, people are being dri ven from their land and forests as it is be ing cleared to make room for 

the boom ing biofue l industry (CNN, 2008). The cha ir of the UN Permanent Forum on indigenous 

issues recently warncd that 60 million indigenous people worldwide face clearance fro m their la:ld 

to make way for biofuel plantations. Five million of these are in the Indonesian region of West 

Kalimantan. In Colombia military groups are forcing people out from their land at gunpoint, 

torturing and murdering those that resist, in order to plant oil palms, often for biofuels (Oxfam, 

2007) . 

2. 7.3 Increased Use of Fertilizers 

To grow the biocrops in the se lected areas, farmers will be forced to use some amount of fertili zers 

to get the maxim um yield from the crops. In some cases there wi ll be excessive use of ferti li zers and 

pesticides, thereby degrading the land and also affecting the environment (Braun et aI. , 2006). 

However the current rapidly increasing price of fe rtili zers can negative ly impact on the optimum 

application. which will prevent the proper growth and deve lopment o f the plant (Cloin et aI., 2007). 

Some studies show that many of the crops that are currentl y used as biofuel feedstock require high­

quality agricultural land and significant inputs of fert ilizers, pesti cides and water (UN-Energy, 

2007). In another study it was specified that the growing plantation of biocrops in the United S ta ~~s 

requires the use or re rti lizers and processi ng as other food crops (Hill , 2008). 
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CG IAR' s research on biofuels (2008) has indicated that reduction in water quality will occur 

because 0 (" the increased fe rtili ze r and pestic ide use with the currentl y ava ilab le technologies and 

greater so il erosion from maize and other crops. In addition, it was mentioned that the increased 

leve ls of nitrous ox ides released into the atmosphere from fertili zer use, is the single most important 

GHG output in the biofuel s process. In addition a recent study shows emissions of N20 from 

fertili 7.e r use to grow ene rgy crops were heavil y underestimated previously. Even though biofuel s 

are said to be environmental friendl y, the increased use of fe rtili zers and pesticides could actually be 

a threat to the environment increasing the GHG emissions. 

2.8 The New Biofuel Development Strategy for Ethiopia 

The Government of Ethi opia has given due attention to deve lop bio fuel s In Ethiopia due to the 

current skyrocketing prices of oil in the worl d. Eth iopia having a favo rab le climatic condition has 

the potelllia l to deve lop biofuel crops. The main objective of the deve lopment strategy of biofuels is 

to reduce Ethiopia ' s future reli ance on external energy sources (mainly petroleum fuels) , and to 

reduce poverty in the rural areas by creating employment opportuniti es to out growers and contract 

fanners for biodiese l and ethanol production. Besides, thi s new assessment of Ethiopia 's potential 

for biofuels development encourages potential investors. This strategy is designed by different 

stakeholders/institutions (Ministry of Mines and Energy, Ethiopian Petroleum Enterprise, Ethiopian 

Rural Energy Deve lopment and Promotion Center, Fincha Sugar Factory, Ethiopian Forestry 

Research Institute and Crop Production and Protection of the MoARD) working together. 

The major constraint in developing biofuel (specifically biodiesel) in Ethiopia is generally lack of 

adequa te expert ise and skill s. The e ffort that was made here so far is unsatisfactory due to lack of 

awareness, policy and regulations, trained human resource and research and development. The 

major issues that are incorporated in the strategy were creating awareness to local producers, land 

dcmarcat ion for feedstock growing sites, capacity building, policy and regulation, research and 

development, sustainable biofuel development, infrastructure, and financing. 

The strategy developed is based on the basic understandings that biofuel programs meet the national 

imperati ves including job creation, rural development, human resource development and economic 

growth. build programs that will bind ex isti ng nationa l scientific and technological competencies , 

and also address energy security and envi ronmental issues. In addition, Jatropha along wi th castor 

seed. palm oil and anima l fat was recognized as the potential principal feedstock for biodiesel 

production whi Ie sugar cane for ethanol production in Ethiopia. 
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It has also been included that feedstock producti on for biofuels must ensure the environmental 

sustainab ili ty in such a way the natu ral resources are conserved, the fo rest ecosystem is protected, 

sustai nable crops and management practices are encouraged, degraded lands are improved and the 

bene fits o f GHG reducti ons are max imized. Additionall y, while process ing, di stribution and end use 

of biofuels iss ues such as developing li censing procedures, promoti on of use of renewable energy, 

encouraging rapid transition to high- blend fue ls and range use of biofuels should be taken into 

cons ideration. The roles and responsibil ities of di ffe rent government organizations are set in order 

that they wi ll work together and deve lop capacity at different levels. Research and development are 

encouraged s ince they are needed to understand the possible impacts and develop a sustainable 

biofuel program. 

Recommendations that were incl uded in the strategy were awareness creation and promotion of 

biofuels. direct gove rnment support for bioenergy programs, update the ex isting national energy 

policy or enact new biofue l poli cy, develop master plan for biofuel , allocate special financing 

modaliti es, encourage demonstration, link biofuel deve lopment program with extension service, 

encourage investment in infrastructure deve lopment and max imizing rural development benefi ts 

(MoME, 2007). 

Moreover, it has been reported in Fortune newspaper (March 30, 2008) that the Ministry of Mines 

and Energy has established a fo rum on March 28, 2008 that enables it to implement the biofuel 

deve lopment and utilization strategy. On the fo rum the major discussion was on issuing a directi ve 

that guides the execution of the strategy with diverse stakeholders. The forum 's members include 

representati ves from Quality Standards Authority, Ministry of Trade and Industry, Ministry of 

Transport and Communications, Agri cultural Research Inst itute, Sugar Deve lopment Agency, 

Mi nistry of Revenues and Envi ronmental Protection Authority (Wudneh, 2008). 
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2. 9 Conceptual Framework 

1 
Socio-economic dimen s ions 

• Sociall ) rai sed controversial issues 

such as trade off between food 

production vs castor production 

• Income generation 

• Issue about land use 

• Economic benefits and 

contribution to foreign earnings 

.--:L ---,,-
Pol icy/Strategy 

Ecological dimensions 

• Reduce GHG emissions 

• Defo restation/ Loss of biodiversity 

• Increased use of ferti lizers 

Figure 2-1: Conceptual Framework 
Source: Own formulation 
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The conceptual fraillework or the ahove fi gure (F igure 2-1) clearl y shows both the socio-econoillic 

~n d ccological dim cns ions in developing biofuels. These soc io-econoillic benefi ts and challenges 

include socially raised controversial issues such as the trade off between castor production vs food 

production. incoille generation. issues about land use, economic benefi ts and contribution to fore ign 

earnings . The ecological dimensions are reduction of green house gas emissions, deforestation, loss 

or hilld iversi ty and inc reased use or re rt ili ze rs and etc. By taking all these dimensions and new 

pol icies and st ratcgics dcs igncd to pro mote biofucls in to consideration energy (biofuel) can be 

produced in a sustainable manner bringing sustainable deve lopment. The locally produced energy 

could contribute to substitute the imported energy suppl y by saving large amount of money and 

also be used locally/ domestically by the fa rmers and also the community. 
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3 Description of the Study Area and the Project 

3.1 Description of the Study Area 

3.1.1 Location and Population 

The study area is located in Eastern Harage around 560 kms from Addis Ababa, in the Oromia 

region. which is the largest and most populous of Ethiopia ' s nine regional states. Eastern 

Hararge zo nc is geographica lly located between 7° 32' - 9° 44 ' North latitude and 41 ° 10 ' - 43° 

16' East longitudes . The Oromia region covers over 32 percent of the country's total land area 

and is home to at least 23 million people (This estimate is based on a projection made by the 

1994 Nati onal Census) . Eastern Hararge has an area of 24,247 .66 square kilometers with an 

estimated population of 2,55 5,600 in which 87.4% reside in rural areas and the remaining 12.6% 

are urban res idents. The crude population densities of the di stri ct have shown from 95 person! 

km2 of an area in the year 200 1/2002 to 11 2 persons/km2 of an area in the year 2005/2006 

(RSOEHZFEDO, 2007). 

Babille, Fedi s and Midaga are 3 of the 180 woredas (di stricts) in Oromia in which FloraEco 

Power Company (FEP) has started operating and the 3 woredas j oined represent about 7,270 

square kilometers with 280,264 inhabitants (FEP, 2007) . The study area is located in the Babille 

di stri ct which li es between 8° 9 ' and 9° 23' North latitude and 42° 55' East longitude. The 

elevation o r the study area ranges from 850m up to 175 0m above sea level (EHPEDO, 200 !). 

Babi ll e lI 'oree/a has a to tal area of 3, 169.06 km 2 and a population o f 80,2 15 in 2001/2002 and 

88 , I 58 in 2005/2006 (RSO EHZFEDO, 2007). 

3.1.2 Topography and Soi l Type 

In genera l. the geo logica l fo rmation of the zone can be catego ri zed into Precambrian rock, 

Mesozoic rock and Cenozoic rock. The adigrat sandstone is fo und in Babille distri ct and the 

major so il types are calcic and vertic cambiso ls, rerdi zinal soil , ve rtic luvisols, calcari c and 

eutri c flu visos, eutric regoso ls. mollie andosols, chromic vertisols, luvic phaeozems, Iithosols, 

orth ic so lonchak and other rankers (Ibid). 
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ETHIOPIA 
State ofOromia 

SUDAN 

KENYA 

Amhara 

Figure 3-1: Map of the Study area 
Source: FEP, 2007 

3.1.3 Climate 

North 

Somali 

According to the Ethiopian agro-ecological division the Babille district is classified as 

woinadega and kola agro-climatic zones, covering 15% and 85% of the total area of the district 

respectively. The kola agro-climatic zone consists of arid and semi arid climatic conditions. The 

mean annual temperature is about 19.6 DC, ranging from a mean minimum of 1 19DC to a mean 

maximum of 27.2DC. There is only a slight difference in temperature throughout the year, with 

the hottest months from April to June (maximum 29DC) and the coldest months during October 

to December (minimum 7.8DC). The mean annual rainfall is 702.9mm per year, with high 

variation from year to year, ranging from 451 7mm to 1115.9 mm year. Rainfall is bimodal 

occurring from March to April (short rain season) and June to September (long rain season) 

(EHPEDO,2001). 
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3.1.4 Infrastructure 

3.1.4.1 Transport 

Transport and communication are the most important elements for the economic development of 

an y region o f a country fac ilitating economic and social interactions between regions and 

peoplc. Asscss ing thc transport situation of the Easte rn I-Iararge zone , in the year 2005/2006 

there were 132 kms of asphalt road from Harar to West Hararge zone boundary, 160 kms of all 

weather gravel road and 5 14 kms of rural road. In total there is 803 kms of road in the zone, 

with a total road density of the zone being 0.0355km/km2 The road network in the zone is 

underdeve loped. The vast areas o f southeastern parts (especially in the low lands) of the zone 

remained inaccessible by means of modern road transport faci lities. The main road transport 

density of the zone is mainly confined to the northern highlands of the zone, which has a 

relati ve ly high population density, better leve l of urbanization and economic activities 

(RSOEHZFEDO, 2007). 

3.1.4.2 Communication 

Regard ing telecommunication servIces 111 the zone, mobile and wi reless telecommunication 

serv ice were provided for the majority of peasant assoc iations in the zone. The mobile phone 

and wireless telephone service is under expansion to cover large areas. The capacity of the 

Babille woreda's telecommunication service was 592 of which 562 lines were already 

subscribed (Ibid) . 

3.1.4.3 Potable Water Supply 

East Hararge is characteri zed by shortage of potable water. There are few springs in the Inw 

lands of the zone where the primary concern of the community becomes the availab ility of water 

regardless of its quality. In the mid and high lands the existing springs were drying up from time 

to time. The increasing deforestation have degraded the natural environment and aggravated the 

loss of wa ter and so il in these areas and has thus in turn reduced the quantity of water conserved 

from prec ipitation (rainfall) reducing the level of water and the di scharge of springs in the area. 

That ultimate ly aggravated the water shortage in the zone (RSOEI-IZFEDO, 2007). 

In the year 2001 /2002 there were 355 hand pumps, 53 bore holes, 200 springs and other i9 

schemes in the zone. While in the year 2005/2006 there were 5 10 hand pumps, 92 motorized 

bore holes, 337 springs and other 167 water schemes. Plus in the same year the urban, rural and 
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total (rural and urban) water coverage of the zone are 76%, 41 .32% and 43.4% respectively. In 

Babi li e woreda. the urban population supplied with potable water is 7,940 (54%) and 68,000 

(78.6% ) in rural areas with a total num ber of75,940 (75%) (Ibid). 

3.1.4.4 Energy Supply 

The rural population of the zone largely depends upon crop res idues, fi rewood and animal dung. 

Likewise, the urban population also depends upon fi rewood and charcoal for their domesti c 

energy suppl y. In urban areas firewood and charcoa l are the major source of energy followed by 

fuel and electric energy. Electri c energy is used mainly for light whil e in rural areas firewood 

and crop residue are the major source of energy (Ibid). 

3.2 Description of FloraEco Power's Project 

FEP's proj ect has started operating in February 2007 with an investment of 67 1 million b;'T. 

Today FEP's project in Oromia counts over 40 foreign workers, 15 skilled Ethiopian employees 

in the office and ad min istration, 101 graduated agronomists and 25 assistants, 65 machines 

operators and drivers, more than 3000 unskill ed local workers for dail y labors, and 4000 fann ers 

in vo lved in community fa rming project. Fa rmers in the woredas prepare the land , plant castor, 

can intercrop gro undnuts and sel l the harvested product to the company. The company provides 

the fa rmers with seeds, fel1ili zers and pesticides. The project covers Babille (around I 100ha and 

1350 farmers), Fedis (around 1200ha and 1300 fanners) and Midaga mainly governmental lands 

(around 2 1 OOha and 1100 fa nners) (FEP, 2007). 

Even though the fanners are situated in the three districts the oil mill factory, the R&D 

department and the store of the logistic department are located in the town of Fetchatu, which is 

a strategic place, I hour fa r from Harar, and in a junction connecting Fedis and Midaga. The 

factory in Fetchatu is dedicated to extraction of oil out of castor seeds that have been harvested 

in the 3 di stricts by the farmers . The factory includes 3 main bui ldings: the first one to crush the 

seeds and extract abo ut 80% of the oil , the second building by di ffere nt technical processes 

enab le to extract the 20% oil left, the th ird building is to create a steam that produce energy for 

the lilctory. Thi s oil will be sent to European refineries through Dj ibouti to be turned into 

biodiese l (Ibid). 
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4 Methodology of the Study 

As the proposed major objecti ves of this stud y is to examine the challenges and opportunities of 

developing biodiese l from castor seed, the study follows both qualitative and quantitative 

methods. The details of the methodology are explained below. 

4.1 Research Strategy 

The socio-economic and ecological dimensions of developing biodiesel were investigated by 

em ploy ing a research strategy. Strategies associated with both qualitative and quantitati ve 

approach were employed for inquiry. These strateg ies are proposed because both are important 

to identify the chall enges and opportuniti es of developing biodiese l from castor seed and to 

apply relevant instruments that el icit answer for the proposed research questions. 

4.2 Sampling Procedure 

Due to time and resource limitation sampling was used to select the representati ve sample. The 

study employed two-stage sampling procedure where at the first stage selection of kebeles and at 

the second stage selection of sample farmers was employed. Detailed description of the 

se lection follows below. 

4.2.1 Study area Selection 

Among the three \IIoredas (Babille, Fedis and Midaga) at the project site one woreda (Babille) 

was thus se lected according to its accessibility and area development (road availability). From 

the se lected lvoreda, Babille, two kebeles were selected randomly. To facilitate the selection 

process di scussion was made with the woreda 's district department and FloraEco Power. 

4.2.2 The Study Population, Sampling Method and Sample Size 

The total population of the study in the se lected kebeles was the list of farmers who are working 

with FEP to produce castor seed, which was received from the company. As to the sample size 

determinati on, among the different methods, one, wh ich has been developed by Carvalho 

( 1984), as cited by Ze lalem (2005) was used. The method is presented in the table 4.1 below. 
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Table 4-1: Sam ple Size Determination 

Sample Size 

Population s ize Low Medium High 

51-90 S 13 20 

91-ISO 8 20 32 

ISI-280 13 32 SO 
- - --- --
281-500 20 SO 80 

50 1-1 200 32 80 12S 

1201-3200 SO 12S 200 

302 1- 10000 80 200 31S 

10001-3S000 12S 31S SOO 

I 35001 - 150000 200 500 800 

Source: Ze1a lem 2005 

Taking into account the homogeneity of the sample fanners and resource limitation, a low 

sample size was applied in accordance with the given population size. A sample size of 90 

was selected from the population on the basis of systematic sampling. However, due to 

some problems encountered in filling the questionnaires only responses from the 80 

respondents were found to be valid and are the ones that are considered and analyzed. 

4.3 Data Source 

Data was generated from both primary and secondary sources of data. Primary sources of 

data include the use of questi onnaire for the se lected farmers and check li sts for key 

informants interview (KIl) and focus group di scuss ion (FGD). Secondary data sources 

were assessed to support the data coll ected from primary sources with the use of different 

articles , journal s, documents, the project document, woreda agricultural and rural 

deve lopment office, E1AR, EPA, MoME and etc ... 
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4.4 Data Collection Techniques and Procedures 

4.4.1 Data Collection Techniques 

Survey - A structured questionnaire (i nterview schedule) was prepared to co ll ect in formation 

from the farmers who have participated in FEP's projec t and grow castor in the selected 

woreda. The questionnai re was made to incorporate the most important socio-economic and 

ecologica l dimensions rel ated to developing biodiesel from castor seed. 

Key Informants Interview (KII) - Check li st (i n-depth interview) was prepared to guide the 

questions fo r gathering in format ion from the project manager, environmentali sts, experts, 

woreda representati ves, and economists. Ten key informants were interviewed as indicated in 

annex- I. 

Focus Group Discussion (FGD) - A focus group di scuss ion was conducted with local elders, 

non-producers and women (a group of seven in each category) in the se lected woreda giving due 

attention to their homogene ity and specific experience for the top ic under investigation. 

4.4.2 Data Collection Procedure 

First, official contact was made with the FloraEco Power Company to get permiss ion and 

support for the research work. Furthermore a vis it was made to the se lected woreda to become 

fa miliar with the local leaders and elders and a preliminary survey was affected to gather general 

and empirical fig ures of the se lected study area. In addition, the visit helped to get information 

that was used as an input for subsequent preliminary planning and sample se lection tasks. 

The enumerators who conducted and collected the data were trained on the interviewing 

techniques and the subject matter of the study. Next, prior to the actual data gathering, the 

ques tionna ire was pre-tested taking respondents from the farmers to check the clarity and 

si mplicity of the questionnaire. After completion of the pre-test, the responses were checked 

whether the respondents understand the questionna ire properl y and the intended in fo rmation 

could be gathered. The pre-test also served the candidate to estimate the average time required 

to fi ll out the questionnaire . On the basis of the feedbacks from the pre-test, some amendments 

were made to the previously designed questionnaire. 
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4.5 Data Analysis 

Fo ll owing the successful completion of data co ll ecti on the data was edited coded and enter~d 

into SPSS software and anal yzed. The study was carried out at two levels of analysis that is at 

the qualitati ve and quantitat ive . As to the quantitative, the detai l accounts of descriptive 

statistics were used. 

The qualitative in formation (responses of the FGD and KII) was analyzed , verified and applied 

to draw inferences and conclus ions. Each qualitative analys is was integrated with the 

quantitative ana lys is under the discussion of each sub-headin g. 
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5 Results and Discussion 

The data collection was conducted in Eastern Hararge, Babille woreda, in the randomly selected 

two kebeles [[fa and Tuli a, wh ich is fou nd 600 kms from Addis Ababa, The sample size was 80 

fa rmers who all are engaged in castor production and are working wi th FloraEco Power (FEP) 

company, 

In thi s section, the data that was co ll ected has been coded edited analyzed and interpreted, This 

chapte r is divided into fi ve different sections, The first section comprises of background 

characte ri stic s of the study population including the demographic characteri stics. The second 

sect ion outlines the socio-economic characteristics and farm activities including castor 

production, The third section shows the institutional characteristics, which indicates the farmers' 

relationship and work arrangement with the company. The fourth secti on largely indicates the 

socio-economic dimensions of developing bio-diesel with different sub-parts that includes the 

soc iall y controversial issues such as the trade off between food security and castor production, 

job opportunity, income generation , economic benefit/growth and contribution to the forei lSn 

earningslimport sUbstitution/export potential. The fifth section includes the ecologica l 

dimensions of developing bio-diesel namely green house gas emissions, issues about land use / 

defo restation/ increased land use fo r planting castor seed/ loss of biodiversity, and increased use 

of fertili zers. An attempt has been made to include the relevant issues regarding the above 

mentioned dimens ions, 

5.1 Background Characteristics of the Sample Households 

5.1.1 Demographic Characteristics 

Gender and Marital Status of sample farmers 

In most families worldwide, women have a spec ific ro le as primary caretakers of the house. As 

it has been learnt from the focus group di scussion with key respondents, there are many wo men 

who are engaged in the program in different tasks and positions, Women are very powerful in 

the community. They understand the economic benefits quicker, and they are very good at 

marke ting, convincing and intluencing the other community. 
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Women engage in a variety o f farming acti vities that include land preparation (ploughing) 

together with men, fa nning in rows, harvesting, and wate ring the plants. Moreover women in 

the study area know how to save money and they are the ones who have bene fited most in the 

program . 

Table 5-1: Sex and marital status of the sample farmers 

Sex of sample farmers N Percent 
Male 70 87.5 

Female 10 12.5 
Total 80 100 

Mllrital Status of sample fllrmers N Percent 
Married 70 87.5 

Widowed 8 10 
Divorced 2 2.5 

Total 80 100 
Source: Survey data: 2008 

However, as it can be seen from the table above (tab le 5. 1) out of a total number of 80 sampled 

fanners, 70 were men and onl y 10 were women even if there are many women who are engaged 

in the program. The table also shows that the largest percent (87.5) of the fanners were married, 

10% widowed and the remaining that is 2.5% were divorced. 

Educational Status 

Table 5-2: Educational Status of the sample farmers 

Educational Status N Percent 
Not Literate 30 37.5 

Primary 46 57.5 
Secondary 4 5.0 

Total 80 100.0 
Source: Survey data: 2008 

Education is an instrument for facilitating the progress of development by creating an educated, 

trained and skilled manpower resulting in a more productive soc iety that contributes for the 

development of a country. When the educational leve l of the fanners was assessed more tl,dn 

half (57.5%) of the respondents were found to have completed their primary education. The 

second largest percentage of the re spondents (3 7.5%) was found to be illiterate , and the 

remaining 5% have completed their secondary education Crable 5.2). 
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Household size and Division of labour 

Table 5-3: Division of labour between male and female 

Activities Male Female Both Total 

N (%j N (%j N (%j N (%j 

Ploughi ng 76 (95%) I (/.25%) 3 (3.75%) 80 (100%) 

Planting 72 (91 .25%) I (/.25%) 6 (7.5%) 80(100%) 

Weeding 42 (52.5%) 8 ( 10%) 30 (37.5%) 80 ( 100%) 

Harvesting 67 (83.75%) I (/.25%) 12 (1 5%) 80 (100%) 

Marketing 18 (22.5%) 44 (55%) 18 (22.5%) 80 ( 100%) 

Source: Survey data: 2008 

The average household size in the sample households is 6, which is above the national average 

fami ly size of 4.9 persons per household (CSA, 200 1). Fam ily size determines the labour 

di vision between famil y members and in most cases the more labour in a household the more 

producti vc the househo ld will be. The farm di vision of labour between male and female (table 

5.3) shows that 91.25% and 83.75% of the respondents have indicated that planting and 

harvesti ng is done by men respectively. Ninety fi ve percent (95%) of fa rmers mentioned that 

ploughing is done mostly by men while 55% of the respondents indicated that marketing 

activities are do ne by wo men. Half of the farm ers (52.5%) have stated that weeding is done by 

mcn and 10% ha ve mentioned that it is done by women while 37.5% have stated that it is done 

by both men and women. 

5.1.2 Socio-Economic Characteristics and Farm Activities 

Major Source of Income 

The major source of income in the specific study area is fanning and the major crops are maize, 

sorghum . peanuts and chal] The farmers ' li ve lihood is based on di versity meaning they do not 

depend only on one type o f crop rather produce different crops as it is shown in the fi gures 

below. 

1 Chat- a mi ld stimulant plant whose leaves are chewed by some people in East Africa and Arabian Peninsula 
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Figure 5-1: Farmers Income from Peanut Production (2005-2007) 
Source: Survey data: 2008 
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Figure 5-1 shows the farmers ' income in the last three years with one of the major crops 

produced in the area (peanuts) . The graph shows the number of farmers who produce peanut and 

the amount of money earned from the production of the specific crop. Figure 5.2 and 5.3 below 

also show the income earned from the production of cereals and chat respectively. These graphs 

indicate that farmers are engaged in the production of the major crops, which shows that their 

subsistence is based on diversity that will not make them dependant on one type of crop. 
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Figure 5-2: Farmers income from cereal production (2005-2007) 
Source: Survey data: 2008 

Cereal 

50 

50 

" 
! 
" 30 

I z 
20 r--

10 C-

'OO,b ,~ 0 
0."" 501 To 1'000 2001102500 ~1103000 301)110 3500 l5OlI0 4000 

0 2005 " " 10 2 0 0 0 • .,.,. " 20 , , 0 0 0 • 
,,2007 " 17 • • 0 0 0 0 

Money earned 

Chat 

50 

50 

.0 

30 J-

20 C-

10 C-

o reD- r:-w-l 
010 500 501 TO 1000 1001 to 1500 1501 to 2000 2001 102500 250110 3000 3001103500 3SOIto 4000 4001104500 

02000 " " 2 2 0 0 • 0 • ."'" " 21 2 2 0 0 • 0 • 
2007 .. " 1 2 0 • • 0 0 

Money earned 

Figure 5-3: Farmers income from chat production (2005-2007) 
Source: Survey data: 2008 
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Farm experience 

Table 5-4: Farm Experience of the sample farmers and the time they sta,·ted living in the 
a,'ea 

Farm experience N Percent 
Less than 5 years 6 7.5 
Between 5 to 10 6 7.5 -

More than 10 years 68 85 
Total 80 100.0 

Farmers started living in the area N Percent 
Was born here 72 90 
Ten years ago 6 7.5 
One year ago 2 2.5 

Tota l 80 100.0 -
Source: Survey data: 2008 

The majority (85%) of the farmers has more than 10 years of farm ing experience and 7.5% have 

an experience of 5- 10 years. The rest 7.5% have less than 5 years of experience. Most of the 

fanners (72 out of the 80) i.e. 90% were born in the same area they are farming now. Six 

farmers (7.5%) have moved into thi s region ten years ago and only two (2.5%) came to thi s area 

a year ago. This indicates that these farmers have been engaged in farm ing for a long time and 

the new experience of producing castor has not yet motivated others to migrate and start 

working in the specific woreda (table 5.4). 

Land ownership and Land size 

Table 5-5: Land ownership of the sample farmers 

-- - ~. 

-- Land ownershill N Percent 
Own land 79 98.75 

Rent in 1 1.25 
Total 80 100.00 

, 
Source: Survey data: 2008 

Land is a key resource especiall y in rura l areas of which the majority's life depends on farming 

and other farming activities. Regarding land ownership, almost all (98.75%) have responded that 

they own land and only one farmer (1.25%) indicated that he has rented the land (table 5.5). The 

average size of the land owned by the farmers in the study area is 1.57 hectares where the 

minimum is one hectare and the largest five hectares. 
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Livestock Ownership 

Table 5-6: Livestock owned by the sample farmers 

Livestock Type Number 

Goat 369 

Ox 222 

Sheep 207 

Cattle 180 

Chicken 164 

Camel 48 

Donkey 33 

Beehives 7 

Source: Survey data: 2008 

Livestock is another source of income in the study area, which supplements the farmers ' major 

source of income, which is crop production. Even though the farmers are hesitant to clearly 

ind icate the number of li vestock they own they have tried to show how much they have (table 

5.6). Goats are the largest number of livestock, the next being ox and followed by sheep, cattle 

and chicken respective ly. Some farmers have fed castor to their li vestock thinking it will fatten 

them without knowing that it will choke them and as a result some have died. Farmers were 

suspicious about livestock compatibility with castor until they recei ved some training regarding 

castor and the livestock they breed. The extract of castor after process ing is a potentiall y 

valuable animal feed. 

Crop production 

In the stud y area fa rmers engage in different crop production. However, the major crops that are 

produced by the sample fanners are maize , sorghum, peanuts and chat. 

5.1.3 Castor Production 

"Castor is a suitable crop for production in moisture stress and short season areas . It is al so 

suitable as a rotation crop for sorghum, maize, peanut, sesame and haricot bean as it is not 

infested with diseases that infest these crops. Although castor is tolerant to moisture stress it is 

also su itable for irrigation" (Getinet et aI. , 2008 : 12). Castor is a suitable crop for, Babille, the 

study area, which is evergreen with an average rainfall. In this area castor is intercropped with 
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other crops such as ma ize and sorghum. Conditions of soil being very fertil e and thick and with 

an average rainfa ll much product can be harvested from y" hectares. Castor is harvested in 3-4 

months time if planted on an irrigated land but depends on the amount of water, soil material s, 

and seed vari ety. 

Table 5-7: Type of castor seed used by the sample farmers 

Type of seed N Percent 
Local 4 5 

1m proved seed 76 95 
Total 80 100 

Source: Survey data: 2008 

All fann ers received their seed from FEP, while the majority 95% has used improved seed and 

only 5.1 % used the local seed and all of the production was rain fed (table 5.7). These improved 

seeds are impol1ed from abroad and this was identified by EIAR as one of the challenges of 

using castor seed for biodiesel in Ethiopia as the improved seed has less oil content than the 

local seed resulting in lower yield . 

Table 5-8 : Amount of castor harvested in quintals 

Amount of Castor Harvested in Quintals N 

I to 4 44 

4 to 8 8 

8 to 12 12 

12 to 15 9 

> 15 7 

Total 80 

Source: Survey data: 2008 

All fa rmers inte rviewed who produce castor indicated that they joined the program in the 

beginning of 2007. The mean hectare of land allocated for castor production was found to be 

0.55 hectares with a standard devasion (S O) of 0.64. Due to the difference in the land size the 

fa rmers have allocated fo r castor production, the quantity of castor harvested al so differs (table 

5.8). 
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Table 5-9: Constraints in producing castor in the area 

Constraints faced in producing castor N Percent 

Shortage of labour 17 21.25 

Shortage of input 28 35.00 

Shortage of information 6 7.5 

Market problem I I 13.75 

Compatibility with the area 18 22.5 

Total 80 100.0 

Source: Survey data: 2008 

The main constraint of producing castor in the area was found to be shortage of inputs (35'l-o). 

These farmers could not invest in farm inputs for different reasons, lack of capital being the 

major one . The second largest percentage (22.5%) indicated compatibility with the area, and 

2 1.25% indicated that shortage of labour to be constraints of castor production. The 13.75% of 

the fanne rs have confirmed that the constraint was a market problem because they se ll the 

harvested castor to only one buyer (the company) at a fixed price. If there were other buyers , 

farmers would have negoti ated price when other food prices have gone up. The remaining 7.5% 

have indicated that it was shortage of information about castor production since it is a new crop 

practi ce in the area (table 5.9). 

In addition to the above constraints limited land size, shortage of money and lack of knowledge 

and information were some of the problems to sustain and expand the castor fa rm . If these 

problems were solved farmers could produce more castor and obtai n more income. 

Table 5-10: Perception of Farmers about the Major Purpose of Castor Production 

Major Purpose of Castor Production N Percent 
Biodiesel production 5 6.25 

Use oflight 25 31.25 
Use the oil as fue l 50 62.5 

Total 80 100.0 
Source: Survey data: 2008 

Farmers were al so asked the major purpose of castor production in order to invest igate their 

knowledge about castor for biodiesel production. As 62.5% of the respondents believed the 

major purpose was to use the oil as fuel followed by using the oil for light (3 1.25%) and the 
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remaining (6.25%) fo r biodiese l production (table 5. 10). This shows that fa nners have been 

in for med and are aware of the use of castor. 

5.1.4 Institutional Characteristics 

Contractual Agreement 

The \Foreda agricultural office, which is a government institution and FEP are the major 

institutions working with farm ers in the area. However major emphasis wi ll be given to the 

company (FEP) that is working on biodiesel production fro m castor seed. Some of the fa nners 

stated that they had contact with FEP through gove rnment, while the others mentioned through 

ex tension workers. The fa rmers confi rmed that they have jo ined the program in the beginning of 

2007. 

Farmers use their own land to grow castor and the grower is responsible for land preparation and 

can intercrop castor with groundnuts. The company provides the farmers with fertili zers and 

purchases the harvested seeds. FEP provides the seed, pesticides along with the fertili zers for 

free fo r the first season. However in subsequent seasons fanners have to buy with the market 

price and/or can buy wi th credits. The average sale price is 2,000 Birr4 per hectare for 800-900 

kgs of castor seeds produced in one season. There will be 20% increase (bonus) on the price per 

ton beyond 5 tons per year. There is a guarantee of 70% of the 2000 Birr per hectare for the first 

year onl y (FEP, 2007). Farmers will join the program once they have agreed to produce castor 

and sign a contract with the company. Farmers are paid when they have delivered the harvested 

castor and have their own right of deciding the size of land they allocate for planting cast"f. 

However, payment has been delayed for the fa nners who have already delivered the harvested 

seed. 

The Research and Development department of FEP is trying to provide the best seed vari ety fo r 

the fa nners to get the best product. Given that casto r production is a new practice in the area, 

FEP takes every castor that is harvested by the fanners regardless of its quality. 

With a focus group discuss ion held with non- producers, (who are fanners in that same area uut 

not producing castor) d ifferent issues have been rai sed regarding the contract, and have declared 

4 Birr. the basic un it of currency or Ethiopia 
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that the company is deceiving the farmers breaking the contract with them. The fanners are 

supposed to get 2000 birr upon delivering the who le harvested amount and 1,400 birr i.e. 70% as 

a guarantee for those who did not collect the expec ted amount due to natural reasons but not 

personal. Non- producers have stressed that the company has paid the farmers less than that 

amount and has not ye t solved the issue about the contract with the farmers. In addition, they 

have mentioned that it is not an easy task for the farmers to produce the expected amount. 

In another focus group discussion conducted with women and the loca l community in the area it 

was found out that due to lack of sufficient rainfall , the amount of food crops produced 

including castor during the 2007 season has been very low. Most farmers have not produced the 

expected amount and have received only the 70% compensation due to the fact that the 

produced castor is not much. 

Agronomists who are employed by the company and are working with the fanners stated that 

some farmers have negotiated with FEP that they will cultivate 1, a hectare of castor. In rea lity 

they culti vated only y,. of a hectare and for this reason, the payment was lower than agreed in the 

contract. These fanners are the ones who are not satisfied and complain . The non- producers 

I isten to these fanners and conclude that the program is not functioning according to the 

contract. On the other hand, others who have produced the expected amount are happy with the 

payment they have rece ived. Agronomists have also commented that non-producers complain 

about the program because they regret that they have not joined the program last year. 

Compensation Mechanism 

Table 5-11: Ava ilab ility of compensation mechanism for the farmers 

Is there a Compensation Mechanism N Percent 
Yes 62 77.S 
No 18 22.S 

Total 80 100.0 
Sonrce: Survey data: 2008 

Crop failure may occur for di ffe rent reasons including crop pests and shortage of rainfall leading 

to drought. It is shown that 77.S% of respondents mentioned that there exists a compensati on 

mechanism in case of crop failure. Twenty three percent (22.S%) stated that there is no 

compensation (S .II ). As mentioned in the previous section it is confirmed from the company, it 

onl y pays compensation if the reason for fa ilure is natural and not personal. Those farmers who 
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have indicated that there is no compensation for crop fai lure are the ones who have not clearly 

understand the contract or those without sufficient information. As a maller of fact , there are 

farmers who are paid with the compensation money since they did not harvest the expected 

amount due to shortage of rainfall in the past year. 

Training for the Fanners and Market Arrangement 

Table 5-12: Trainings received from FEP 

Have you received a training from FEP N Percent 
Yes 48 60 
No 32 40 

Total 80 100.0 
Source: Survey data: 2008 

Regarding trai nings provided by the company, it was fo und that more than half of the 

respondents 48 (60%) have received training from the company when they started producing 

castor. Il owever, 32 (40%) have pointed out that the y ha ve not rece ived any training (tab le 

5. 12). This indicates that not all the farmers were given trainings or the system was unable to 

engage all the fanners. The company needs to ensure that all the fanners who are wi ll ing to 

produce castor are trained. The 4l> respondents who have received the training stated that the 

ki nds of trai ning were agronomic such as row planting, cultivation, and on inter-cropping castor 

with other crops. 

The demand and supply side is not ba lanced in the study area because castor is produced by 

large number of fann ers and only one company, FEP, buys the harvested product. Most fanners 

mentioned that they do not know any other buyers than FEP when asked about the market 

arrangement. This could be considered as one of the major constra ints as the fanners can only 

sell castor to the company and cannot negotiate prices. Since the fa rmers do not have enOl'3h 

informat ion regarding the current market prices in other places , it was discovered that farmers 

are sell ing the castor be low the market price. Farmers can obtain an average of 800-900 kg/ha of 

castor and the average selling price of castor per kilo was 3 birr last December (2007), which 

equa ls to an average of 2400-2700 birr while they have agreed to se ll it only for 2000 birr. 

Payments for the farmers need to be re vised and need to get paid more and on time. 
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Table 5-13: Sustainability of castor production if the company leaves the area and forming an 
association of farmers 

What will happen if the company leaves the area N Percent 
Continue the work 8 10 
Plant other crops 65 81.25 

Engage in other business 7 8.75 
Total 80 100.0 

Will you form an association N Percent 
Yes 46 57.5 
No 34 42.5 

Total 80 1000 
Source: Survey data: 2008 

Concerning sustainability of castor production in the study area, in case the company leaves the 

area the farmers will have to engage in other work or shift to other crop production since there is no 

other market for castor other than the company. Regarding the type of work they will engage in the 

majority (81.25%) of the farmers has mentioned that they would start planting other types of crops. 

Ten percent (10%) of farmers have reported that they will continue with the same work that is 

producing castor and the remaining 7 (8.75%) have said that they will engage in other business 

(5 .13) 

More than hal f(57.5%) of the respondents stated that they are thinking of forming an association of 

farmers without the company' s involvement while the others 34 (42.5%) have not thought about it. 

Forming an association will help farmers to exchange information, share experiences among 

themselves and could help them if they want to continue the work. 

5.2 Socio-Economic Dimensions of Biodiesel Production 

5.2.1 Socially raised controversial issues: Trade off between Food Production vs. 
Castor Production 

"Food security is on top of biofuel controversy, and the increase in food prices resulting from 

expanded biofuel production is also accompanied by a net decrease in the availability of and access 

to food" (CG1AR, 2008: 6). The practice of using food crops or the land for producing biofuels has 

raised some controversial issues, which includes competition with food production and is 

contributing to food insecurity. There is a strong debate regarding the issue of biofuel production 

compromising food security and it has been taken as one of the major cause for the current global 

food crisis. Most developed and developing countries which are producing biofuels from food 
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crops like maize, corn, and sugar cane will definitely compromise food production. Some scholars 

have commented that biofuel production could be taken as "taking food from someone's plate" 

because it is competing with other food production. Using food crops to produce biofuel is not the 

only cause for compromising food security but also using the land for bio crops instead of food 

crops. 

Table 5-14: Perception of the status of food crops price as associated with hectare allocated 
for castor production 

Status of Area covered by castor production in hectare 
Food Crop (ha) 
Price has 0-0.5 ha 

N % 
Increased 34 57.9 
Decreased 5 8.8 
No Change 19 33 .3 
Note: * Slgmficant at 10% 
Source: Survey data: 2008 

0.5-1 ha > 1 ha 
N % N % 
17 89.5 1 33.3 
1 5.3 0 .0 
1 5.3 2 66.7 

X· Significance 
stati stics level 

8.859 .065* 

Table 5-15: Perception of the status offood crops supply as associated with hectare allocated 
for castor production 

Status of Area covered by castor production in hectare 
Food (ha) 
Supply has 0-0.5 ha 

N % 
Increased 6 10.5 
Decreased 34 59.6 
No Change 17 29.8 
Note: (NS) Not Slgmficant 
Source: Survey data: 2008 

0.5-1 ha > 1 ha 
N % N % 
4 15.8 0 0 
14 73 .7 1 33.3 
2 10.5 2 66.7 

X· Significance 
statistics level 

5.450 .244 (NS) 

In this study it was assessed whether planting castor seed has contributed to the rise in food prices 

in the woreda and also if it has compromised food supply, as it is associated with hectare allocated 

for castor production. Thus, the chi- square test showed that there is systematic association between 

food price increase and with an increased area allocated for castor production, at 10% probability 

level (table 5. 14). This is probably due to the fact that the new practice of castor production in 

addition to shortage of rainfall has contributed to an increase in food crop prices. However, this 

needs a detailed analysis to conclude whether castor production has directly affected the price of 

food crops. 
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Other related issue with this was the status of the supply of food crops as shown in table 5.15. Even 

though farmers have allocated portion of their land, the statistical analysis shows no significant 

association between food supply and land allocated for castor production. Regarding the reasons for 

the decrease of food supply most have indicated shortage of rainfall has contributed for the 

production of less food crops, which has a direct effect on food supply. Since castor can be 

intercropped with other food crops castor production might not have a direct effect on food supply 

in this case. 

It was revealed from the key informants interview that the production of peanuts (the major crop 

that is produced in the specific area) has increased in some places and at the same time has 

decreased in the other areas, which is attributed to different reasons other than castor plantation. 

Shortage of rainfall was found to be the major reason that needs special attention, which highly 

attributes to limited production and hinders the going development process. It has also been 

indicated that there is excess land in this woreda, which can be used for castor production along 

with other crops. The farmers in this area are using the method of inter-cropping, which wi ll not 

compete with other food crop production. 

In addition to the above findings in the key informants interview with experts there are some who 

argue that biofuel production will not compromise food production. Biofuels could have an 

incentive effect on food production and the land allocated to that purpose could have indirect 

positive impacts. Biofuel is an opportunity for others, is a means and can develop more agricultural 

products than compromising the production of food crops. Some crops might have an impact in the 

long term so this has to be critically thought about at first and if projects are not properly designed 

could have negative effects. 

It has been mentioned in the key informants interview that these negative effects could be when 

more lands are used for biofuel production rather than food production but in Ethiopia' s case it is 

most unlikely to happen for different reasons. "The size of Ethiopian land is 111 .5 million hectare, 

out of this 74 million hectare or 66 percent of the total area is suitable for agriculture. However, the 

actual size of land cultivated is estimated to be only 16.5 million hectare or 14.8 percent of the 

total" (EENSLIM, 2004:6). Ifthese lands are used Ethiopia will not only become self-sufficient but 

can also export large amounts of food to other countries. In a developing country of which the 

largest percentage of the total population is engaged in agriculture, biofuels could playa major role 

in increasing the country's income. 
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It was also mentioned that the 2003 drought period could be taken as one example where there was 

high food production prior to the drought but the farmers could not sell their products because there 

was no market or it was very cheap which forced them not to produce more food crops in the 

subsequent season. By taking all these factors into consideration it can be assumed that the farmers ' 

production will not be affected in any significant sense. Still some precautions need to be taken not 

to compete with food crops enduring regulatory provisions to ensure that production of biofuels 

does not become disincentive to food production although no threats could be seen immediately or 

at the beginning. 

In contrast to the above it has been learnt from other key informants interview that biofuel 

production could compromise food production. In order to produce sufficient crops for fuel 

production larger areas should be used to plant bio-plants and this in turn could compete with food 

crops that used to be planted in that same production unit (farm). Furthermore, if these bio-plants 

are planted in fertile lands there will be direct competition with food crops resulting in food 

shortage. While taking this specific project as an example, if farmers are producing castor in large 

areas instead of the sorghum or maize, which, they use for subsistence, they could compromise 

food production, causing food shortage leading to food insecurity. 

Shifting to monocrop production is another factor that should be mentioned in the case of biofuel 

production. When farmers who are producing bio crops are getting more income, other farmers will 

be attracted and start producing the same crops which in turn causes a decrease in supply of food 

crops. Farmers in the study area are intercropping castor, which is a biocrop, with other food crops 

so shifting to monocrop culture has not happened thus far but could be a threat in the subsequent 

seasons. 

Even though producing bio crops instead of other crops has a negative effect on food price and 

supply, the result shows that the increase in food price and supply of less food products in Babille 

lVoreda was mainly attributed to rain constraint in the past year, leading to lower food production 

and not necessarily due to the introduction of a new crop such as castor. 

5.2.2 Income Generation 

Traditional bioenergy provision is labour intensive and thus a significant source of formal and 

informal employment in developing countries (UN-Energy, 2007). Biofuel production is believed 
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to create job opportunity and increase the income of local producers. The major source of income as 

mentioned by all participants is farming and the other activities they have engaged in as mentioned 

by them are li vestock production and sale of chat and animal products. 

Table 5-16: Status on the Income of Households and Reasons 

Income of the household N Percent 
lncreasino 34 42.5 
Decreasing 29 36.25 
No change 17 21.25 

Total 80 100.0 
Reasons for increasing honsehold N Percent 

income 
Cash crops' price hike 20 58.8 

Hard work/more productivity 14 41.2 
Total 34 100.0 

Reasons for decreasing honsehold N Percent 
income 

Lack of water for irrigation 24 82.8 
Low market prices for farm products 3 10.3 

High cost of living 2 6.9 
Total 29 100.0 

Source: Survey data: 2008 

Over the last year, 42.5% of the respondents believe that their household income is increasing but 

36.25% believe that it has decreased and the remaining 21.25% have indicated that there is no 

change. Research has shown that cash crops' price hike benefit the producers but could be a threat 

to small farmers who purchase food crops. Out of 34 respondents who have stated that their 

household income is increasing 58.8% attribute the increase owing to cash crops' price hike which 

has helped them to sell their products in higher prices. The remaining 41.2% stated hard work and 

more productivity as a reason for their increased income in the past year. Inputs such as fertilizers 

and water are very important in order to receive higher yield. In the study area, of those who have 

indicated that their income has decreased the reasons they have given were lack of water for 

irrigation 24 (82.8%) accounting for a large percentage, low market prices for some farm products 

3 (10.3%) and high cost of li ving 2 (6.9%) (tab le 5.16). Concerning the income of the farmers, less 

than half have indicated that it has increased while the majority has mentioned that it has decreased 

or no change has been seen due to the above mentioned reasons. 
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Table 5-17: Additional Income and Benefits for the Farmers 

Has castor production created an additional N Percent 
income for you 

Yes 52 65 
No 28 35 

Total 80 100.0 
Have you received benefits from FEP N Percent 

Yes 59 73 .75 
No 21 26.25 

Total 80 100.0 
Source: Survey data: 2008 

For the larger percentage (65%) of respondents the castor farm has created an alternative income 

and 28 (35%) did not think that it has created an additional income for them. Those farmers who 

have said that it has created an additional source of income indicated that was possible because they 

were able to intercrop castor with other food crops such as peanuts. 

Seventy four percent (73 .75 %) of the farmers pointed out that they have benefited from FEP but 

the remaining 26.25% said that they have not benefited from the company. When they were asked 

about the type of benefit from FEP, they stated the additional source of income and the 

compensation they received even if they have not harvested the expected amount as a benefit (table 

5.17). 

Table 5-18: Farm's Linkage with Non-Producers 

Does the farm has direct linkage with N Percent 
non-producers 

Yes 62 77.5 
No 18 22.5 

Total 80 100.0 
Type of linkage with non-producers N Percent 

Labour 44 71.0 
Service 12 19.4 

Transportation 6 9.6 
Total 62 100.0 

Source: Survey data: 2008 

Crop plantation for biofuel production benefits both skilled and unskilled workers in the area it is 

being planted . Farmers who produce the bio-crop will benefit directly and others who are employed 

for other related jobs will be indirect beneficiaries of the programme. As indicated in table 5. 18, 
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77.5 % of the farmers confirmed that the farm has direct linkage with non- castor producers at the 

local community level in the area and 22.5% has mentioned that it does not have a direct linkage. 

The direct linkage with non-producers mentioned above was attributed to labour (7 1%), service 

(19.4%), and transportation 9.6%. This indicates that the castor production in the area has benefited 

not only the farmers who produce castor but also non-producers by engaging them in different 

activities or creating an employment. 

Table 5-19: C hange in the Farmers' Lives and the Castor Farm's Role 

Change in the farmers' lives N Percent 
Family establi shed 9 11 .25 

New house constructed 33 41.25 
No change 38 47 .5 

Total 80 100.0 
Does the castor farm has any role in N Percent 

the changes ill the farmers' lives 
Yes 29 69 
No 13 31 

Total 42 1000 
Source: Survey data: 2008 

Regarding the change the castor farm has brought to the farmers ' li ves and their living standards, 

there is no change in 47.5% of farmers ' life style after they have started farming castor, while 

41.25% stated that they have constructed new houses and 11 .25% have pointed out that they have 

established a family. These are also considered as some of the benefits achieved by the farmers in 

addition to the previously mentioned ones. Of those who have agreed that their life has improved, 

69% said that the castor farm has a role in the improvement of their lives while 31 % do not think 

that the castor farm has any role (table 5.19). This shows that some of the farmers' li ves have 

changed somehow as attributed to the castor farm ' s role in bringing additional income. 

[n order to support the above findings, a focus group discussion was conducted with the local 

community concerning the cultural and social changes. Farmers who have been planting castor seed 

in the specific area have gained additional income and it has shown some positive changes in their 

life style. Job opportunities have increased for farmers and agronomists in the area and have created 

or transferred new technology for the neighbors. In addition to these other related benefits such as 

self-farm management, motivation for work has increased, and farmers have learnt that they can get 

more income when they work harder. 
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New economic activities other than normal agricu ltural production activiti es of farmers and the 

local community have been seen. The community has developed the culture of working hard, the 

agronomists have helped the farmers to learn more about the production system and also the 

advantages of planting castor. Associations for "equb" were formed, have engaged in commerce or 

small businesses, micro enterprise, raising livestock, woodwork and metal work. 

Even though there is an increase in the farmers ' income it has not brought a significant change due 

to different reasons, constraint ofrain being the major one. Some farmers have also suggested that 

they would have benefited more if they had planted sorghum last year because the price has 

increased more than the previous year. In addition, payments were delayed from the company, 

which has frustrated the farmers who have already delivered the harvested amount. Given the fact 

that price of most food crops has increased, some prefer to be paid in food crops rather than in cash. 

However, it is too early to observe sign ificant changes in the socio-economic levels of farmers, 

given that the project is still in its early stage of development. Still it will be important to monitor 

the lessons and impacts to ensure that farmers can benefit from this production system in the future. 

Confirming the above findings based on the key informants interview, it was indicated that biofuel 

production plays a great role in creating job opportunities in developing countries like Ethiopia 

with plenty of unemployed human resources. With human resources being hired, small-scale 

industries and small enterprises (rural energy) will be developed in rural areas and lots of changes 

can be witnessed in short period of time. Farmers wi ll have easier access to biofuels ' or energy 

sources instead of the traditionally used fue l woods and have access to electricity. Hence this will 

hel p to transform the society and enhance energy use locall y. 

Regarding the social benefits it has been indicated that the revenue generated from the biofuel 

industry will transform the society in a positive way. In the condition that there is an intensive and 

structured production ofbiofuels and assured market producing them will bring greater benefits and 

the society engaged in it will become self-sufficient. Production ofbiofuels in any area must benefit 

the local community and involve them in the overall process. While the income of the community 

increases, it is highly beneficial to the whole society and country. However, it should not be taken 

as a solution to solve Ethiopia' s problems, rather it should be more for development and 

supplement the farmers ' income. 
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5.2.3 Economic Benefits 

Biofuels production would induce economic growth and would certainly create jobs in a new 

producer country (Walter, 2006). In any development project it is mandatory to bring some positive 

changes and economic benefit or growth for the community and reduce poverty. Developing the 

infrastructural systems of the area should be part of any investment program, which in turn brings 

economic growth. 

Table 5-20: Perception on the Status of the lnfrastructural System in the Area and the Castor 
Farm's Role 

Do you remember the infrastructural N Percent 
system 

Yes 70 87.5 
No 10 12.5 

Total 80 100.0 
Has the infrastructure N Percent 

Improved 35 50 
Deteriorated 7 10 
No change 28 40 

Total 70 100.0 
s the improvement attributed to the N Percent 

castor farm establishment 
Yes 32 91A 
No 3 8.6 

Total 35 100.0 
Source: Survey data: 2008 

The majority 70 (875%) remembers the infrastructural system before the castor farm was 

estab li shed. Of those 70 farmers who remember the infrastructure, 35 or 50% stated that it has 

improved while only 7 or 10% said it has deteriorated and the remaining 28 (40%) said that there 

has been no change. Out of the 35 farmers who have mentioned that the infrastructure has improved 

32 (91.4%) attribute the improvement to the establishment of the farm and only 3 did not agree to 

that (table 5.20). 
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Table 5-21: Status of the Social Service iu the Area and the Castor Farm's Role 

Has the social service N Percent 

Improved 32 40 

No change 48 60 

Total 80 100.0 

Does the farm has any role in the N Percent 

improvement of the social services 

Yes 30 93.8 

No 2 6.2 

Total 32 1000 

Source: Survey data: 2008 

Regarding social services, 60 % believed that there is no change since the farm was established, 

while 40% believed that there is some improvement. Of those 32 farmers who have mentioned that 

the social service has improved 30 or 93 .8 % believe that the castor farm played the biggest role 

and only 2 (6.2%) do not believe that the farm has any role (table 5.21). In addition, farmers have 

menlioned that after the establishment of the farm there is new technological flow. This implies that 

the farm has brought some changes in the infrastructure and social services. 

In accordance to the above, it was confirmed in the key informants interviews that the income of 

the woreda has increased in some way after the establishment of the castor farm. The area is 

showing some changes in infrastructures and other social services. The project is also having more 

effect to the community while energizing the local community, more people being employed and 

getting more income, increasing number of development comrades and activities in the woreda, 

developing the working standards, facilities and infrastructures like education, roads, and health 

centers. 

The federal government supports the project by improving the basic infrastructures (roads, 

electricity, telephone services). FEP has done some works in the Babille woreda, specifically a 5 

km road from the major road to the villages has been constructed for vehicles to go into the 

villages. The company is al so providing clean water to its employees and to the local population, 

and is now running a project in the other woredas, improving education and health facilities in 

partnership with the local authorities, the U niversity of Haramaya and the local population. The 
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company is taking these measures due to the fact that if the area' s infrastructure is developed the 

community will collaborate with the company and it will be a win-win situation for both parties. 

Producing biodiesel from castor is a new practice in this woreda and the project has the potential to 

develop the infrastructural systems and bring more positive changes to the area but the existing 

plans need to be translated into action. 

As it has been found out from the key informants interview, it is unwise to tell the economic benefit 

of producing biodiesel without cost-benefit-analysis. The cost per unit for producing biofuels 

(biodiesel/ethanol) should be known and if it is not less than or different from petroleum price then 

it can be concluded that it is not economically viable or has no use. 

In countries like Ethiopia where majority of the population li ve in rural areas and biomass-based 

energy is limited (fuel wood), biofuels could be beneficial than detrimental to the economy. 

However, it is too early to talk about biofuels in Ethiopia since it is relatively a new investment 

area. In view of the fact that petroleum price is increasing rapidly and the current energy crisis 

developing biofuels should taken as an alternative but is not always a solution. Rather it has to be 

planned very properly, not affecting the ecology and the community. 

5.2.4 Contribution to the foreign earnings/Import substitutionlExport potential 

Substituting fossil fuels with biofuels can bring some positive effects on the economy such as 

saving on fuel imports and high foreign currency outlay and increase potentials of exports 

(Konemund, 2002). Development of biofuels contributes to foreign earnings and increase the 

export potential of a country. If non- oil producing countries develop biofuels and substitute the 

petroleum they import with the local product, large amounts of money will be saved that would 

have been allocated for importing petroleum. The investment project that is taken as a case study in 

Eastern Hararge extracts oil from the harvested castor seed in F echatu and exports the extracted oi I 

to other countries without converting it to biodieseI. 

As it has been found out from the key informants interviews, exporting the plant oil that IS 

extracted from the castor seed will still have benefits. Since the demand is very high, if it IS 

produced in sufficient amount and is exported it can bring more foreign currency and that will help 

the country to import more petroleum. In order to extract biodiesel and use it locally first the 
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technology that is available should be taken into consideration. For example vehicle engines should 

be converted to use the biodiesel that is produced locally. 

On the other hand, if the castor oil is converted to biodiesel and used locally it can substitute for 

imported petroleum. In the future, if Ethiopia can produce and substitute at least 5% of the 

imported petroleum with locally produced biofuels, then it could bring greater return. Developing 

biofuels locally can adjust the balance of payment in which export earning will increase and 

balance with the cost of import if the biofuel projects are properly managed. 

Promoting biofuels which are converted into fuel in Ethiopia will bring economic benefits by using 

them for rural transport, motorized bikes which will make the farmers more efficient allowing them 

to go to the markets and get information about the current market price and fuel being available at 

the local cost level. When indicating the benefits, it does not mean that all the other related factors 

should be forgotten but rather given due attention and should work more closely with all the 

concerned parties to make the development sustainable. 

5.3 Ecological Dimensions of Developing Biodiesel 

5.3.1 Clearing of Land/ Increased land use for Planting Castor Seed/ Loss of 
Biodiversity 

There are different issues that need to be considered when discussing the development of biofuels. 

Producing biofuels on a large scale could require huge tracts of land (Arungu-Olende, 2007). This 

leads to an increased use of land for producing bio-crops, and land being cleared which results in 

deforestation and loss of biodiversity. 
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Table 5-22: Land Use Pattern of East Hararge Zone (2001102-2005/06) 

2005/2006 

Noo Land Use A.oea(ha) % 

1 Cultivated land 460,706 19.0 

2 Cultivable land 58,194 2.4 

3 Pastor (grazing) land 99,415 4.1 

4 Forest and wood land 53,345 2.2 

5 Shrub and bush land 470,405 19.4 

6 Degraded land 1,132,366 46.7 

7 Land used for social purposes 150,335 6.2 

Total 2,424,766 100.0 

Source: East Hararge Zone Rural Development Office (RSOEHZFEDO, 2007) 

Based on the data from East Hararge zone rural development office, in the year 2005/2006 the 

cultivated land area was 460,706 ha from a total land area of 2,424,766 ha. The land area under 

forest cover was 53,345 ha while that under bushes and shrubs was 470,405 ha. The land used for 

social purposes was 150,335 ha, 99,415 ha for pastor (grazing) land while 1,132,366 ha of the land 

is classified as degraded land. From the total area of the zone degraded land possess the highest 

share (46.7%) followed by shrubs and bush land (19.4%) and cultivated land (19.0%) (table 5.22). 

Table 5-23: Land's Use Before Castor Plantation 
Land's use before castor production N Percent 

Grazing land 8 10 
Other crop production 70 87.5 

Forest land 2 2.5 
Total 80 100.0 

A year ago farmers were planting on the N Percent 
same land 
Sorghum 50 71.4 

Maize 17 24.3 
Wheat 2 2.9 

Vegetables 1 1.4 
Total 70 1000 

Source: Survey data: 2008 

It has been mentioned by 87.5 % of the farmers that they were using the land for other crop 

production before they planted castor, while 10% were using the land as a grazing land and the 
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remaining 2.5% stated that it was forestland . Out of those farmers who were using the land for 

other crop production (70) a year ago the land they are currently using to plant castor was used to 

plant sorghum by the largest percentage of farmers (71.4%) The others (24.3%) were producing 

maize on the same land and only 2.9% and 1.4 % produce wheat and vegetables respectively (table 

5.23). 

The majority of the farmers who were producing these other crops in 2006 have allocated some 

hectares of their land for castor production and others have cleared the grazing and forestland 

making the land ready for castor production. Though, the number of farmers who have cleared the 

land for castor production is not many which could cause land degradation or deforestation. 

However, if the number of farmers who will be engaged in this project is increasing in the next few 

years more grazing and forest lands will be cleared resulting in deforestation. Clearing the shrubs 

and bush lands could benefit farmers and also the community making the land cultivab le but could 

cause a negative effect when forests are cleared for castor production or other purposes. 

Additionally, clearing the grazing land compromises the livestock's grazing system. 

Table 5-24: Farmers would have used the land for .. .if they had not planted castor 

If not for castor may have used the land N Percent 
for 

Grazing land 11 13 .75 
Other crop production 69 86.25 

Total 80 100.0 
What would you have planted if not N Percent 

castor 
Sorghum 42 60.8 

Maize 6 8.7 
Tef! 2 2.9 

Barley 2 2.9 
Chat 1 1.5 

Peanuts 16 23 .2 
Total 69 1000 

Source: Survey data: 2008 

The majority (86.25%) of the farmers stated that if they had they not been using their land for 

castor production they would have used it for other crop production and the remaining 13 .75% said 

they would have used the land for grazing their livestock. 
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Farmers who are now using the land for castor production would have used it for other crops 

(sorghum, maize, peanuts .. . ) production. The majority of the farmers stated that they would have 

planted sorghum (60.8%), while 23.2% stated peanuts being followed by maize (8.7%), teff and 

barley (2.9%) each, and only 1.5% chat if they had not planted castor (table 5.24). This shows that 

farmers have compromised other food and cash crop production to produce castor but not in a 

considerable level since castor can be inter cropped with other crops. Although other crop 

production has been compromised, if farmers earn more income with the specific castor production, 

it can be said that it has become an alternative income for them. However, as it has been indicated 

in the above section some farmers have regretted that they have used the land for castor because the 

price of other crops such as sorghum has increased and if they had planted those crops they would 

have benefited more than producing castor. 

Table 5-25: T-test for the Mean Differences of Land Used for Major Crops Production Over 
Three Years (2005, 2006, and 2007) 

Crop Type Pair Mean SD t-value significance 
Sorghum 2005 1.1048 .62495 1.755 .083*** 

2006 1.0094 .63004 
2006 10094 .63004 -1.531 .130 (NS) 
2007 1.1111 .71370 

Maize 2005 .7051 .55056 .397 .692 (NS) 
2006 .6908 .59428 
2006 .6908 .59428 2.474 .016 ** 
2007 .5494 .72398 

Peanut 2005 .6171 .55446 .756 .452 (NS) 
2006 .5991 .53563 
2006 .5991 .53563 1.546 .126 (NS) 
2007 .5411 .54660 

Chat 2005 .4044 .51180 -.331 .741 (NS) 
2006 .4076 .51160 
2006 .4076 .51160 2.477 .015** 
2007 .3728 .49999 

Note: *** Shows slgmficance at 10%, ** slgmficance at 5% 

Source: Survey data: 2008 

The above table (table 5.25) presents a paired sample mean test of land allocated for major crops 

produced in the study area over the last three years. It shows the difference in the size of land 

allocated for sorghum, maize, peanuts and chat production between 2005 and 2006 and 2006 and 

2007 . 
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In almost all cases except land allocated for production of peanuts the t-test shows significant 

difference in lands allocated for sorghum, maize, and chat production while the land used for 

production of peanuts shows a slight difference but not statistically significant. It also shows that 

the t-value of land for sorghum production for the year 2005 and 2006 being significant at 10%, 

and land for maize and chat production in the year 2006 and 2007 at 5% which shows a decrease in 

the land allocated for the specific crop production. 

Thi s land size difference has shown a similar trend in the area, which is largely attributed to castor 

production. Therefore, it can be concluded that farmers in the study area have used the land for 

castor production, which they have used for other crop production in the previous years in addition 

to other grazing or forestlands. Farmers allocate more land to other crops such as maize, sorghum, 

peanuts and chat rather than castor and the fact that castor can be intercropped with these crops 

does not compromise other crop production at a large scale. 

Table 5-26: Changes in Production System 

Have you changed your for N Percent 
production system 

Yes 41 5125 
No 39 48.75 

Total 80 100.0 
Source: Survey data: 2008 

It is also noted that 51.25% of the farmers stated that they have changed their production system 

while almost equal 48.75% of the farmers have not changed their production system (table 5.26). 

The farmers who have indicated that they have changed their production system stated that 

intercropping castor with other crops was one of the ways that they have changed their production 

system. 

In accordance to the above finding, on the focus group discussion conducted with the local 

community it was found out that peanut, sorghum and maize are the major crops in the area and the 

farmers used to produce them on the land before castor was planted and use traditional farming 

system. Even though most of the land the farmers are now using for castor production were 

agricultural lands, certain farmers have used some of the grazing land. The choice ofland use was 

left to the community and the farmers are the one who decided which type of land to use for castor 

production. 
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Based on a key informants interview with a representative from Land Use Management in the 

woreda it was mentioned that in Babille woreda, there are some farmlands that were supposed to be 

forestlands and farmland was covered by bush land. Lands that are used for grazing, cultivation, 

and forestland needs to be identified and categorized correctly. In addition it was stated that FEP 

has allocated more than 160,000 birr to subsidize the clearing ofland to expand the area for castor 

production by taking the mitigation measures proposed in the EIA report This land clearing 

expansion will be in the high lands, which will be planted when the low lands are found to be 

infertile or exhausted. There are possible environmental risks to this strategy and it begs the 

question of whether this system of castor production is sustainable in the longer run. FEP also plans 

to open a new natural resource management department within the company, which will hopefully 

address some of these sustainabi lity issues. 

According to the key informants interview with experts, it was found that if projects like this are 

not properly managed the biodiversity would be affected. When looking at other examples 

internationally the main negative effect from producing biofuels could be destruction of the existing 

biodiversity. For example in Thailand large areas of the natural ecosystem have been converted into 

palm tree plantations for the production of palm oil, which in tum has been converted into biofuels. 

If for example in Ethiopia, the acacia woodland area is cleared for biofuel crops farming, it will 

have an effect on the ecology and the species diversity of the natural ecosystem. Biodiesel 

production from crops could have effects on the natural eco- system and be highly destructive for 

the ecology and the environment Some of the trees or dry savanna forests that are cleared in areas 

to plant the bio-crops could not be found or substituted because it has taken at least two generations 

to get where it is now and clearing it will definitely cause deforestation. 

In agreement to the above facts, environmentalists in the key informants interview have indicated 

that when looking at the issues of developing biofuels it should be seen in accordance to the Kyoto 

Protocol which mentions that factors that contribute to climate change should be given due 

attention. Biofuel plantation helps for soil and water conservation since it can be planted in arid or 

dry lands. Planting biodiesel plants such as jatropha should be in degraded areas, not fertile ones. 

The question that should be asked is "are we using fertile lands or degraded lands for planting 

biofuel plants?" The degraded lands should be identified, and then plantation and exporting the 

produced biodiesel to foreign countries could be made. 
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In addition, the environmental cost-benefit-analysis should be done and the social benefits to the 

local community should also be considered. Benefits could be a lot more if bio-crops are planted in 

degraded lands by taking into account sustainable development by conserving, preserving and using 

thi s investment as an income generating mechanism. On the other hand if projects are being 

implemented in communal crop production lands, it will have some negative effects. The other 

related issue is if there is an intensive production of bio-crops there is a probability of shifting to 

monoculture that is producing one type of crop, which wi ll be very difficult to sustain from the 

environmental point of view. 

Even though an EIA has been conducted for this project, however, it was learnt from the EPA that 

the company submitted the EIA report after a year of starting operation. This shows that the 

company has not taken the appropriate and mitigation measures before staring the work. Therefore, 

this needs to be taken into consideration and make conducting an EIA mandatory before any work 

is done. 

5.3.2 Increased use offertilizers and pesticides 

Excessive use of inorganic fertili zers and pesticides degrades the land and also affects the 

environment (Braun et aI. , 2006). An increased use of fertilizers and pesticides to get the maximum 

yield from crops could bring some negative effects if it exceeds the limited amount. 

Table 5-27: Investing in Farm Inputs and Reasons 

Do you invest in farm inputs N Percent 
Yes 59 73 .75 
No 21 26.25 

Total 80 1000 
What motivates you to invest in farm N Percent 

inputs 
Better market prices for cash crops 6 10.2 

Lesson from extension workers 42 71.2 
To meet high cost ofliving 11 18.6 

Total 59 100.0 
Why don't you invest in farm inputs N Percent 

Lack of capital 4 19. 0 
Lack of awareness 17 81.0 

Total 21 100.0 
Source: Survey data: 2008 
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Majority offarmers (73 .75%) are investing in farm inputs while the remaining 21 (26.25%) are not. 

Of those (59) who are investing in farm inputs 71 .2% mentioned that lesson from extension 

workers has motivated them. Others (18.6%) have indicated that they invest in farm inputs to meet 

the high cost of living by selling quality products to earn more income and the remaining 10.2% 

were motivated by the better market prices for cash crops. On the other hand, of the 21 farmers who 

are not investing in farm inputs, 19% have mentioned lack of capital as the main reason while the 

rest (81 %) stated lack of awareness as the major reason (table 5.27). The current increase in the 

price offertilizers is a major constraint for most farmers to buy and use it. 

Table 5-28: Use and Types of fertilizers by the sample farmers 

Do you use fertilizers N Percent 
Yes 75 93.75 
No 5 6.25 

Total 80 100.0 
Type of fertilizers N Percent 

DAP 8 10.7 
Urea 21 28 

Both DAP and Urea 46 61.3 
Total 75 100.0 

Farmers get the fertilizers from N Percent 
FEP 65 86.7 

The market 10 13 .3 
Total 75 1000 

Source: Survey data: 2008 

The majority (93 .75%) of the farmers who are producing castor were found to be using ferti lizers 

while only 5 (6.25%) are not using them. Out of those 75 farmers who are using fertilizers the 

majority (61.3%) are using both DAP and Urea whereas 21 (28%) use only Urea and the remaining 

8 (10.7%) use DAP. The majority of the farmers (86.7%) who use fertilizers have mentioned that 

they are getting fertilizers from FEP and the remaining 13 .3% stated that they get them from the 

market (table 5.28). 

Table 5-29: Use of Pesticides 

Do you use pesticides N Percent 
Yes 61 76.25 
No 19 23.75 

Total 80 1000 
Source: Survey data: 2008 
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In addition, majority of the farmers are using pesticides on their farm . Seventy six percent (76.25%) 

were found to be using pesticides while 19 (23 .75 %) are not using them (table 5.29). 

To supplement the above findings, in the key informants interview with officials from FEP, it was 

indicated that the particular biodiesel plantation would not have negative impact on the 

environment or socio-economic conditions of farmers . In the environmental impact assessment 

(EIA) conducted it was stated that the project could not bring negative effects to the environment. It 

has also been mentioned in the EIA, that above certain percentage of chemical use can cause 

negative effects and there will be land degradation but not in this specific project. The fertilizers 

that are used are organic/inorganic including the residue of the extracted oil and the commonly used 

fertilizer, DAP. 

Additionally, it was mentioned that biodiesel plantation could have some negative effects on the 

livestock they breed which is caused by the pesticides they are using. Farm inputs including 

fertilizers like Urea and DAP, anti- pests (Iandex) are used and a practical test was done regarding 

that. Anti-pests are used just for 2/3 days in areas where li vestock cannot inter. 

The types of fertilizers and pesticides used in the area are provided by the company and are the 

commonly used ones and the agronomists who are working with the farmers determine amounts. 

Hence problems of using excessive amounts of fertili zers and pesticides will not occur in this area 

and as a result will not bring negative effects to the environment. However the data above shows 

that not all farmers are provided with ferti I izers or pesticides. 
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6 Conclusion and Recommendations 

6.1 Conclusion 

The increasing price of energy from non-renewable sources and concern for the environment have 

made different countries and scholars give due attention to alternative sources of energy, biofuels 

being the major one. However since it is a new practice in Ethiopia, there is a need to study the 

challenges and opportunities of developing biofuels. In order to investigate the socio-economic and 

ecological dimensions of developing biodiesel in Ethiopia a case study of castor seed production 

for biodiesel in Eastern Hararge was taken. 

Based on the findings from the study, after the establi shment of the castor farm, a rise in the price 

of food crops had occurred which is accounted for the new practice of castor production to a certain 

degree in addition to other factors such as shortage of rainfall. Farmers who have engaged in the 

program can only sell their products to one company of which they have signed a contract with and 

this would not help them to negotiate price or have information about the market price in other 

places. Due to this fact , farmers get paid less than the market value. In addition, the seed that is 

provided to the farmers is an improved seed, which is imported from abroad, which makes them 

dependant on the company' s supply bypassing local seed sources. 

Concerning the farmers ' income castor farm has created an alternative income for them while they 

were able to intercrop castor with other food crops, which has not directly affected food supply in 

the area. This project has benefited not only the farmers who produce castor but also non-producers 

by engaging them in different activities and job opportunities were created for agronomists. In 

addition to this, other related benefits were gained such as self-farm management, trainings were 

received and motivation for work has increased in the area. However, payments that were made to 

the farmers were delayed which has frustrated the farmers. 

The project being in its early stage has already started developing the infrastructure in the area that 

wi ll bring about economic benefits to the local community and the woreda in the near future . In 

spite of this, there is a ri sk of subsistence farmers who depend upon diversity being engaged in 

contract farming and produce only castor (a biocrop). There is a high sustainability ri sk for small 

farmers to depend on one type of crop due to rain constraint and crop failure . 
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On the other hand, this project by exporting the extracted oil without converting it into biodiesel to 

overseas is not directly contributing to the country 's energy supply or substituting the fossil fuel 

that is imported from abroad. If the oil was converted to biodiesel there would have been more 

employment opportunity for farmers and small industries could be developed in the rural areas. 

Additionally, if farmers by forming cooperatives were able to process the oil into fuel locally, there 

is a potential use of the fuel for light and electric generators for nearby schools and hospitals. 

Most farmers have used land for castor production they have used to plant other crops in the 

previous years, while a few have cleared some of the grazing and forest land to make it ready for 

farming. Even though, the number of farmers who have cleared the land are quite few in this 

particular survey there is a potential of deforestation and loss of biodiversity when more farmers are 

attracted and engage in this project On top of that when prices of other crops are increasing, there 

is an opportunity cost while farmers have taken land from other crop production. Although the 

Ministry of Mines and Energy of Ethiopia declares that land allocated for biofuels is the marginal 

ones this project is using the fertile land which farmers used to produce other food crops on. 

In this specific project, the use of fertili zers and pesticides is monitored by agronomists who work 

with the farmers therefore problems of using excessive amount will not occur to bring negative 

effects to the environment The company provides fertili zers only for the first year, and there is a 

likely increase of input (fertilizer) prices in the subsequent seasons for the reason that fossil prices 

are increasing so the profit margin of producing castor will be lower. As a result, producing castor 

will not generate additional income to the farmers as prices of inputs have gone up. 

At the national level there is a lack of policy coordination among government institutions who are 

the stakeholders. Roles and responsibilities of different government organizations are set in order 

so that they will work together and develop capacity at different level. However, they are not 

working together as they should be as it has been shown in thi s project that EIA has not been 

conducted before the company has started operating. 

Finally, the question should be is Ethiopia ready for small scale or large-scale biofuel production? 

Even if this question cannot be answered based on this study' s findings, as more research is 

required something can be said. Large-scale development of biofuels could be beneficial however, 

other factors such as import substitution and contribution to the economy should be taken into 

consideration. Biofuel production by small-scale farmers on a contractual arrangement with a 
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company may not be an answer to small- scale farmers in poor developing countries where food 

security is a priority. However, if the projects in small-scale farmers level are properly monitored 

they can be additional source of income, which cou ld supplement their major source of income. 

6.2 Recommendations 

In order to minimize the challenges and maximize opportunities of developing biodiesel while 

ensuring sustainable development the following measures needs to be taken into consideration. 

• Since biofuels projects such as this one have potential positive and negative socio-economic 

and environmental effects they all need proper monitoring to be produced in a sustainable 

way. 

• 

• 

More research and development is required to investigate the potential socio-economic and 

environmental impacts of small and large-scale biofuel production to minimize the possible 

impacts. 

Government should set up a legal and regulatory framework to guide and regulate any 

biofuel industry such as this one to avoid negative socio- economic and environmental 

impacts on the society and the environment. 

• Government needs to design new policies or implement the policies that are already 

designed to promote biofuels that are profitable and their production ' s benefits extend to 

rural areas and also to promote use of domestically produced biofuel. The avai lability and 

accessibility of modern technologies for bioenergy conversion and use should be taken into 

consideration. 

• Regional government agricultural offices/ woreda authorities need to monitor and improve 

contractual relations among farmers and private companies so that small farmers are 

beneficiaries from projects of this kind. 
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• Government should monitor biofuel projects that convert food crops to biofuels to reduce 

risks of food insecurity and giving the current worldwide food cri sis due attention. 

• Issues about land use need proper monitoring beginning with agro-ecological zoning to 

indicate the marginal areas that are available for biofuel crops in order not to use land that 

has been used for other crop production as it is the case in the specific project. 

• There should be more research on the use of fertilizers and pesticides to determine the exact 

amount to be used in order not to affect the environment. 

• Different stakeholders need to work together to develop capacity at different levels, which 

includes agricultural offices, forestry, environment, industry, trade and energy as lack of 

coordination has been seen in the specific project. 

• Alternative sources of energy other than biofuels such as second and third generation 

biofuels, wind and solar energy should also be considered while they do not compete with 

food production 
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Annex I 

List of Key Informants 

~ Alemayehu Maru, Land Use and Management, Babille woreda 

~ Alemu Gezahegn (PhD), Director of Forestry Research Institute 

~ AssafH , Project Manager ofFEP, Harar 

~ Costantinos Berhe (PhD), Senior Vice President, Africa Humanitarian Action 

~ Tesfaye Bekelle(phD), Director of Essential Oils (ElAR) 

~ Getnet Alemu (PhD), Senior Researcher of Essential Oils (EIAR) 

~ Melis Teka, Head of the Energy Regulation Department and Coordinator ofBiofuel 

Development at the Ministry of Mines and Energy 

~ Mohammed Aammee, Head of the Capacity Building office ofBabille woreda 

~ Mohammed Ali, Environmental Pollution Control Department Head, EPA 

~ Solomon Kebede, Head, Impact Assessment Service, EPA 

JUlie 2008 



TIle Cha11enges and Opportunities of Developing Biodiesel in Ethiopia: TIle case of castor seed in Eastem J-iarargc 

Questionnaire 

Annex II 

Addis Ababa University 
Institute of Development Research 

Department of Environment and Development 

The General Objective of this questionnaire is to investigate the challenges and opportunities of 

developing biodiesel in Eastern Hararge. The study is conveyed for academic purpose. Hence, 

the responses fro m respondents are confidential and cannot be traced to the person who 

provided them. Thank you for your cooperation. 

I. Identification 

Name of the Enumerator ________ _ 

Date of interview ______________ _ 

Name of the Woreda ____________ _ 

Name of the Kebele ____________ _ 

Village name _______________ _ 

II. Household characteristics 

1. Name of the HH ________ Age ____ Sex ___ _ 

2. Marital Status: 1. Married 2. Single 3. Divorced 4. Separated 

3. Religion: 1. Islam 2. Christian 3. Other (specify) _____ _ 

4. Household Size ___ I . Male ____ 2. Female ___ _ 

5. Education level!. Non- literate 2. Elementary 3. Secondary 4. Completed secondary 

6. Farm experience I . Less than 2 years 2. Less than 5 years 3. Between 5-10 years 

4. More than 10 years 5. Other, (specify) _________ _ 

7. Since when did you start living in this woreda? 1. Was born here 2. Ten years ago 

3. Five years ago 4. 2 years ago 5. A year ago 6. Other specify ______ _ 

8. Land ownership I . Own land 2. Rent in 3. Share cropping 4. Other (specify) __ _ 

9. Size of the land owned in timad/hectare ______ _ 
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Ill. Labor and House Hold Income 

1. What is the major source of your income? 

2. What other off farm activity do you or member of your family has engaged in? 

Type of activity Family Members Income 

3. What is the source of the household income? 

2005(in Birr) 2006(in Birr) 2007(in Birr) 

Income Source 

1. Cereal sales 

2. Chat Sales 

3. Vegetable Sales 

4. Livestock Sales 

5. Milk Sales 

6. Off farm employment (in Birr/year) 

7. Remittance (in birr/year) 

8. Others (specify) 

4.How do you evaluate your household income over the last year? 

1. Increasing 2. Decreasing 3. No change 

5. If your response to the above question is increasing, what are the reasons? 

6.If your response to the above question is decreasing, what are the reasons? 

1. Lack of water for irrigation 

2. Low market prices for farm products 

3. High cost ofliving 

4. Others (specify) 
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IV. Crop Production 

1. What is the major crop produced in the area in the last years? 

Area covered by the crop Amount harvested in local Amount consumed by the 

Crop Type (in timad) unit household in local unit 

2005 2006 2007 2005 2006 2007 2005 2006 2007 

l.Sorghwll 

2.Maize 

3.TeJI 

4.Wheat 

5.Barley 

6.Chat 

7.Vegetables 

8.Castor seed 

9.0thers 

2. What are the major constraInts faced In productton of crops? 

V. Livestock 

1. What is the number and types of livestock owned? 

Types oflivestock Number 

VI. Castor Prod uction 

1. Do you produce castor? 1. Yes 2. No b) How much? 

2. Since when did you start producing castor? 1. Three months ago 

2. Six months ago 3. A year ago 4. Two years ago 5. Other ___ _ 

3. From where did you find the seed? 1. On the market 2. FEP 3. Other __ _ 

4. What are the problems faced in producing castor in this area? l.Shortage of 
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5. How would you have used the land if you haven ' t produced castor? 1. Grazing 

land 2. Other crop plantation 3. Forest land 4. Other 

6. Last year what was the type of crop planted on the same land? I . Sorghum 2. 

Maize 3. Teff 4. Wheat 5. Barley 6. Chat 7. Vegetables 8. Other 

7. What would you have planted if you haven't produced castor? 1. Sorghum 

2. Maize 3. Teff 4. Wheat 5. Barley 6.Chat 7. Vegetables 8. Other 

8. What will be the probable problems to sustain and expand the castor farm? 

9. Farm Activities 

Responsibility of (Family Members-

Farm Activities MalefFemale) 

Ploughing 

Planting 

Weeding 

Harvesting 

Marketing 

10. What do you think is the major purpose of castor seed? 1. Biodiesel production 

2. Use for light 3. Use the oil as a fuel 4. Other specify 

II. For what other purpose do you use castor seed? I . Biodiesel production 2. Use for light 

3. Use the oil as a fuel 4. Selling 5. Other specify 

12. What do you know about Plant oil? 

13 . What do you know about Biodiesel? 

vn. Relationship withFEP 

I. How did you know about FEP? 

2. When did you join the program? 

3. In which option are you engaged in? 1. Option 1 2. Option 2 3. Option 3 

4. Why did you choose the specific option? 

5. How is the option 's market arrangement? 

6. How often do you get income? 1. Monthly 2. Semi-annually 3. Yearly 4.0ther 

7. Have you received any payment till now? 1. Yes 2. No 

8. If yes, how much did you get? 

9. What was your income before you joined the program? 

10. Is there any kind of compensation iffor example crop failed? 1. Yes 2. No 
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ll . If yes, what kind? 

12.00 you have any additional income other than salary from the farm? 

vm. Biodiesel vs Food seclII'ity 

1. a )What happened to the price of food crops after the establishment of the farm? 1. Increased 

2. Decreased 3. No change 4. Other 5) What are the reasons? 

2. a)What happened to the availability of food crops after the establishment of the farm? 

l . Increased 2. Decreased 3. No change 4. Other 5)What are the reasons? 

IX. Use of Fertilizers 

1. Do you invest in farm inputs? 

l . Yes 2. No 

2. If yes, what motivates you to do so? 

1. Better market prices for cash crops 

2. Lesson from extension workers 

3. To meet high cost ofliving 

4. Experience from neighboring farmers 

5. Others (specify) 

3. If your response to the above question is no, what are your constraints from doing so? 

1. Lack of capital 

2. Lack of awareness 

3. Lack of access to inputs 

4. Others ( specify) 

4. Do you use ferti lizers? l . Yes 2. No 

5. If yes, what kind? 

6. Where do you get the fertili zers? l . From the market 2. From FEP 3. Other 

7. Do you use pesticides? 1. Yes 2. No 

8. lfyes, what kind? 

9. What kind of seeds do you use? 1. Local 2. Improved seed 3. Other 

10. What kind of water system do you use? 1. Irrigation 2. Rainfed 3. Other specify 
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X. Land Use 

I. How did you get thi s land? I. Own 2.FEP 

2. Have you cleared the land before using it? I . Yes 2. No 

3. What was the land ' s use before you planted castor on it? 1. Grazing land 2. Other crop 

plantation 3. Forest land 

4. Have you increased the size of your land from your previous use? 1. Yes 2. No 

5. Have you changed your farming system on the land after the establishment of the farm? 

1. Yes 2. No 

6. If yes, in what way? 

Xl Socio-economic Effects 

1. Have you benefited because of the establishment of the castor seed plantation? 1. Yes 

2. No 3. No change 4. Other 

2. If yes, in what way? 

3. Have you received any kind of training? I. Yes 2. No 

4. If yes, what kind? 

5. Have you earned any benefits from FEP? 1. Yes 2. No 

6. If yes, what type of benefits did you earn? 

7. Has the farm created alternative income for the farmers other than its normal production 

activity? 1. Yes 2. No 

8. If yes, please specify 

9. Does the farm have any direct linkage with non-productive farmers at rural local community 

in the area? 1. Yes 2. No 

IO.If yes, for what is the linkage required? 1. Labour 2. Market 3. Service 4. Security 

5. Transportation 6. Other 

I I . After you joined the farm what types of changes you see in your life? I .Family established 

2. New house constructed 3. No change 4. Other 

12. If it has improved, does the farm has any role in the improvement? 1. Yes 2. No 

13. Have you thought offorming an association of farmers without the company ' s involvement? 

14. What will happen if the company leaves the area? 1. Continue the work on my own 

2. Plant another seed 3. Engage in another business 4 . Other specify 
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CHECKLISTS-Local elders/ Non- producers/ Women -FGD 

~ What was the situation of this woreda before the establishment of the farm? 

~ What was the land 's use before the establishment of the farm? 

~ What was planted on the land before the establishment of the farm? 

~ What was the condition of the biodiversity in the area before the establi shment of the 

farm? 

~ Has loss of biodiversity occurred after the establishment of the farm? If yes, what are 

the reasons? 

~ Who were the users of the current land before you? 1. Other Farmers 2. Local 

community 3.No one 4. Government land 5.0ther 

~ Was there any kind of compensation if there were earlier users? 1. Yes 2. No 

~ If yes, what kind? 

~ Is there any benefit gained after the establishment of the farm? 

~ What are the social benefits? 

~ What are the economic benefits? 

~ What are the environmental benefits? 

~ Has issues of food security been raised? 

~ Do you think that the biodiesel plantation has positive effects? 1. Yes 2. No 

~ If yes, please specify 

~ Do you think that the biodiesel plantation have negative effects? 

~ If yes, please specify 

~ What do you suggest about the negative social and environmental effects of the sector? 

~ Has the income of the town increased after the establishment of the farm? 

~ Can you remember the infrastructural systems like roads, electric power supplies, water, 

and so on before the farm's establishment? 1. Yes 2. No 

~ After the establishment of the farm what happened to the infrastructure (electricity, 

communication) conditions of the town? 1. Improved 2.Deteriorated 3. No change 

4. Other 

~ Ifit has improved does the farm has any role in its improvement? 1. Yes 2. No 

~ After the establishment of the farm what happened to the social services like education 

and health services of the local community? 1. Improved 2. Deteriorated 

3. No change 4. Other 

~ If it has improved does the farm has any role in its improvement? I . Yes 2. No 
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./ After the establishment of the farm what new economic activities do you see other than 

normal farm day-to-day production activities for farmers and the local community? 

1. Market inducement 2. New technological flows 3.0ther 

./ Does the farm have any life changing effects on the local farmers and local community 

living standards in the area? I . Yes 2. No 

,/ If yes, please specify 

,/ Does the farm give on job training for the farmers on how to use tools and farming 

activities at production level? 1. Yes 2.No 

./ If yes please specify .... 

,/ Has the woreda become densely populated after the establishment of the farm? 

1. Yes 2.No 

./ If yes, what are the indicators? 

,/ After the establishment of the farm, is there any water/environmental pollution in the 

area? I.Yes 2. No 

./ If yes, what are the indicators? 

./ Is there any soil related pollution indication seen by the farm till now? I. Yes 2. No 

,/ If yes, how was the problem solved? 

,/ Attitude towards the overall performance of the company? 

CHECKLISTS- FEP 

,/ What was the situation of this woreda before the establishment of the farm? 

,/ What was the land ' s use before the establishment of the farm? 

,/ What was planted on the land before the establishment of the farm? 

,( Has loss of biodiversity occurred after the establishment of the farm? If yes, what are 

the reasons? 

,( Who were the users of the current land before you? 1. Other Farmers 2. Local 

community 3.No one 4. Government land S.Other 

./ Was there any kind of compensation ifthere were earlier users? 1. Yes 2. No 

,/ If yes, what kind? 

,/ Are there women who are engaged in the program? 

,/ If yes, are there many? 

,/ Is there any benefit gained after the establishment of the farm? 

,/ What are the social benefits? 
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,/ What are the economic benefits? 

,/ What are the environmental benefits? 

,/ Has issues of food security been rai sed? 

,/ Do you think that the biodiesel plantation has positive effects? I . Yes 2. No 

,/ If yes, please specify 

,/ Do you think that the biodiesel plantation have negative effects? 

,/ If yes, please specify 

,/ What do you suggest about the negative social and environmental effects of the sector? 

,/ Has the income of the town increased after the establi shment of the farm? 

,/ Can you remember the infrastructural systems like roads, electric power supplies, water, 

and so on before the farm's estab li shment? 1. Yes 2. No 

,/ After the establishment of the farm what happened to the infrastructure conditions of the 

town? 1. Improved 2.Deteriorated 3. No change 4. Other 

,/ If it has improved does the farm has any role in its improvement? 1. Yes 2. No 

,/ After the establishment of the farm what happened to the social services like education 

and health services of the local community? 1. Improved 2. Deteriorated 

3. No change 4. Other 

,/ Ifit has improved does the farm has any role in its improvement? 1. Yes 2. No 

,/ After the establi shment of the farm what new economic activities do you see other than 

normal farm day-to-day production activities for farmers? 1. Market inducement 

./ 2. New technological flows 3.0ther 

,/ Does the farm have any life changing effects on the local farmers and local community 

living standards in the area? 1. Yes 2. No 

,/ If yes, please specify 

,/ Does the farm give on job training for the farmers on how to use tools and farming 

activities at production level? 1. Yes 2.No 

,/ If yes please specify .. 

,/ Does the farm provide extension services to the farmers? If yes, what kind? 

,/ Has the woreda become densely populated after the establishment of the farm? 1. Yes 

,/ 2. No 

,/ If yes, what are the indicators? 

,/ After the establi shment of the farm, is there any water/environmental pollution in the 

area? 1. Yes 2. No 

,/ If yes, what are the indicators? 
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./ Is there any soil related pollution indication seen by the farm till now? l. Yes 2. No 

./ If yes, how was the problem solved? 

./ How do you evaluate the overall performance of the company? 

./ Has an EIA been conducted if not why not? 

CHECKLISTS- Experts 

./ What is Biodiesel? 

./ Do you think that the biodiesel plantation has positive effects? l. Yes 2. No 

./ If yes, please specify 

./ Do you think that the biodiesel plantation have negative effects? 

./ If yes, please specify 

./ What do you suggest about the negative social and environmental effects of the sector? 

./ What are the social benefits? 

./ What are the economic benefits? 

./ What are the environmental benefits? 

./ What do you think is the effect of developing biodiesel? 

CHECKLISTS- Economists 

./ What is Biodiesel? 

./ What are the social benefits? 

./ What are the environmental benefits? 

./ Do you think that it has economic benefits? If yes, what are they? 

./ What is the role of developing biodiesel to import substitution? 

./ What is the export potential of developing biodiesel? 

./ Do you think that the biodiesel plantation has positive effects? 1. Yes 2. No 

./ If yes, please specify 

./ Do you think that the biodiesel plantation have negative effects? 

./ If yes, please specify 

./ What do you suggest about the negative social and environmental effects of the sector? 

CHECKLISTS-Environmentalists 

./ What is Biodiesel? 
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" What are the social benefits? 

" What are the economic benefits? 

./ What are the environmental benefits? 

" Do you think that the biodiesel plantation has positive effects? 1. Yes 2. No 

" If yes, please specify 

" Do you think that the biodiesel plantation ha ve negative effects? 

" If yes, please specify 

" Will there be any water/environmental pollution in developing biodiesel from castor 

seed? 1. Yes 2. No 

" If yes, what are the indicators? 

" Is there any soil related pollution in developing biodiesel from castor seed? 1. Yes 2. No 

" What do you suggest about the negative social and environmental effects of the sector? 

" Has an EIA been conducted? Have you given environmental clearance? 

" What were the mitigation measures taken for the likely effects? 

CHECKLISTS- MoME, EIAR, Forestry Research Institute 

" Do you think that the biodiesel plantation has positive effects? 1. Yes 2. No 

" If yes, please specify 

" Do you think that the biodiesel plantation have negative effects? 

" If yes, please specify 

" What do you suggest about the negative social and environmental effects of the sector? 

" What are the social benefits? 

" What are the economic benefits? 

" What are the environmental benefits? 

" Do you think that Biodiesel has potential in Ethiopia? 
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Picture 1: FloraEco Power's Factory in Fechatu 

Picture 2: Oil Storage tank at the FloraEco Power's Factory in F echatu 



Picture 3: FGD with the local community in Babille woreda 

Picture 4: FGD with the local community in Babille woreda 



Picture 5: Castor seed farm in Babille woreda 

Picture 6: Castor plant in the Bablle woreda 



Picture 7: Harvested castor seed farm in Babille woreda 

\ 

Picture 8: Harvested castor seeds at the Factory 
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