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1. INTRODUCTION 

 

Ever since the use of jatropha oil as a potential biodiesel source was discovered, jatropha has 

been described as a plant that could erase poverty from the world. However, as time has 

passed, the first glorification about the plant has been questioned and a debate has arisen; is 

jatropha actually as good as it was said in the beginning or does it in fact lead to increased 

poverty and more starvation among the people it was suppose to save? By growing jatropha, 

farmers in Eastern Province, Zambia, have been given a way to earn some more money during 

the first months of the year, but the work required as well as the land they plant on can 

sometimes clash with food crops. Several studies have been done about this debate, 

commonly known as food vs. fuel. This discussion will be touched upon in this study but will 

not be the main focus. This study has it focus on the farmers, and if jatropha can help them get 

a richer life in the future.  

 

1.1 Background 

In order to fully understand the study there are some background information that is important 

to know. The history of Zambia is important since this is a big part of why the question is 

done and also has affected the different methods used. In order to understand the farmers 

perspective it is important to know more about jatropha and also the big discussion going on 

about if growing a crop that produces bio fuel is a positive thing or not.   

 

Zambia 

The Republic of Zambia, or just Zambia in short, is a landlocked country in southern Africa. 

The land is a former British protectorate called Northern Rhodesia, and got its independence 

in 1964. This landlocked country is named after the Zambezi river1 and about two thirds of 

the country are in the drainage area of the river2. Zambia has an area of 752,618 km2, and has 

a population of almost 14 million people in 2011. The country is divided into 9 provinces; 

Central, Copperbelt, Eastern, Luapula, Lusaka, Northern, North-Western, Southern and 

Western province, but consists of around 30 different ethnical groups, but they are all 

different types of the bantu people. Bemba is the most common language in Zambia, spoken 

of about 35% of the population. The second largest, and the one most common in the capital 

Lusaka, is Nyanja3. 

The main export in Zambia is copper. The copper mines, mainly in the north of the 

country, began developing during the British government, and continued to develop when 

Zambia gained there independent.4 However, the development of the mines resulted in the 

government neglecting the development of the farming in the country and this has affected a 

lot of people, increasing the poverty among farmers. In the 1980s and 1990s the copper price 

plummeted, and this affected the whole country.5 

                                                 
1https://www.cia.gov/library/publications/the-world-factbook/geos/za.html, 2011-04-21 
2http://snl.no/Zambia, 2011-04-21 
3https://www.cia.gov/library/publications/the-world-factbook/geos/za.html, 2011-05-02 
4Ibid 
5http://snl.no/Zambia , 2011-05-02 
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In 2010 86% of the population lived under the poverty line6. The country is about the size of 

France, England and the Republic of Ireland combined7, but in 2010 only approximately 6 

million hectares of the in total 42 million hectares of arable land in country were cultivated8. 

Another important factor that unfortunately cannot be ignored when discussing Zambia is 

AIDS. With an adult HIV prevalence rate of 14.6% in 2009 it remains one of the most highly 

HIV infected countries in the world. It peaked at about 16% in the mid 1990s but has stayed 

above 14% since then. This means an increased number of HIV positive individuals due to the 

concurrent population increase. 9  This has staggering implications for the agricultural 

workforce as well as the continued development of the country.  

 

Jatropha 

Jatropha (Jatropha curcas L.) is a small shrub as seen in figure 1, originally from Cap Verde, 

that probably where introduced by the Portuguese to Zambia as a hedge plant about 300 years 

ago. This poisonous plant has traditionally been used for medical purposes as well as for 

planting fences to keep away animals and for cosmetic use.10 The bush starts to give fruit after 

3 years and thereafter gives fruit the rest of its up to 40 year old life. After being planted, the 

shrub needs sufficient water, and that is the main reason that it’s usually planted during the 

rainy season. In many cases this means that the need for irrigation disappears.11 After the first 

crucial years however, the plant can activate a dormant state where it collects nutrients from 

its leave and store them in the roots and in the stem. In this state, the plant can survive more 

than a year without water. It is not good for it though, and it will drop all of its leaves.12 

When it was first discovered that the oil from the jatropha plants seeds is suitable for 

biodiesel, the plant was described as a wonder plant. It was said that it didn’t need any 

watering or fertilizers and that it could grow on any soil. Recently, research has found this to 

be partly true, the plant needs watering and somewhat fertile soil. It gives seed even when 

growing in poor conditions with very little care, but in order to get enough seed to make a 

profit the plant need some caretaking.13 

When the jatropha is ready for harvest the green fruits starts to turn black. If not picked, 

they will fall to the ground. The fruits get ripe at different times, as all fruits do, and the 

farmer can spend up to a month to harvest, depending on how many trees the farmer have. 

The fruit normally ripens between January and March. After they get ripe, the shells of the 

fruits are cracked open and the seeds, which can be seen in figure 2, are picked and 

collected.14 Each fruit normally contains three seeds, but some can contain up to 5 seeds and 

each seed contains an average of 34% oil.15 

                                                 
6Dr. Sinkala, Thomson (2010). Brazil Biofuel Business Delegation – 8September2010.pdf 
7Murphy & Luckham (2010). Zambia & Malawi. Lonely Planet, p.49 
8Dr. Sinkala, Thomson (2010). Brazil Biofuel Business Delegation – 8September2010.pdf 
9UNGASS. (2010). ZAMBIA COUNTRY REPORT-Monitoring the Declaration of Commitment on 

HIV and AIDS and the Universal Access. 
10Interview with Dr. Munyinda, 2011-04-20 
11Interview with Mr. Mundike, 2011-04-11 
12FACT Foundation (2010). THE JATROPHA HANDBOOK From Cultivation to Application. p. 3 
13Interview with Dr. Munyinda, 2011-04-20 
14Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31 
15

FACT Foundation (2010). THE JATROPHA HANDBOOK From Cultivation to Application. p. 2 
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Figure 1. Jatropha shrub in Lusaka. Picture Figure 2. Jatropha seeds in Katete, Eastern 

taken by author. Province. Picture taken by author. 

 

Food vs. Fuel 

The biofuel debate has exploded over the last couple of years as a response to rising fossil fuel 

prices. Biofuels are often heralded as an answer to energy security and climate change due to 

their renewable nature. The demands for biofuels are often from developed countries with a 

green agenda and the money to invest in new energy sources. In 2008 the European Union 

made a commitment to supply 10% of their transport fuels from renewable energy sources by 

2020. With existing technology this will mainly be achieved with biofuels. This will mean 

consumption of biofuels in Europe will increase by a factor of four. 16 

The biofuel industry employs many sources of oil, some of which are considered 

traditional food sources. Food crops such as maize, wheat, sugar cane as well as oil seeds such 

as palm oil, soy, rapeseed and jatropha are all used for industrial biofuels. A study by Tim 

Rice, published by Action Aid, presents three main impacts of biofuel production17. 

The first impact is global rising food prices. The Action Aid study predicts they could rise 

by 76% by 2020 which would result an extra 600 million people going hungry. The Food and 

Agriculture Organization (FAO) of the United Nations reported that food prices in 2011 were 

the highest in the last 20 years. 18 These rising food prices have a strong impact in poorer 

countries which has resulted in political turmoil or riots in Algeria, Egypt and Bangladesh. 

Oliver Dubois, expert in bioenergy at FAO says, “The problem is complex, so it is hard to 

come up with sweeping statements like biofuels are good or bad. But what is certain is that 

biofuels are playing a role. Is it 20 or 30 or 40 percent? That depends on your modeling.”19 

China was taught this lesson 10 years ago when it proposed plans to make ethanol from maize. 

                                                                                                                                                         
 
16Rice, T. (2010). Meals per gallon - the impact of industrial biofuels on people and global hunger. 
London: Action Aid. p. 2-4 
17Ibid 
18Rosenthal, E. (2011, April 6). Rush to Use Crops as Fuel Raises Food Prices and Hunger Fears. 
http://www.nytimes.com/2011/04/07/science/earth/07cassava.html?emc=eta1 
19Ibid 
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This resulted in alarming shortages of maize and rising food prices. Since 2007 the 

government has banned biofuels from grain sources.20 

Secondly local food security would be compromised as food crops are replaced by biofuels. 

Similarly land rights have become an increasingly controversial issue where in just five 

African countries; 1.1 million hectares have been assigned to produce biofuels for export.21 

This is an area the size of Belgium. This results in internal displacement and rising local food 

prices. The action aid study compares this land grab as the next era of colonialism. Some 

European biofuel developers have bought large areas of so called marginal land in African 

nations. This is with the purpose to grow jatropha as to not compete with food crops in terms 

of total yield as well as land use. However this land is already often used for small scale 

subsistence farming or gathering.22 

The third impact presented in this study is the climate cost due to the fact that biofuels 

may actually have a higher greenhouse gas emission (GHG) than fossil fuels. These findings 

are partly from a study called Life cycle assessment of Jatropha biofuels in Dakatcha, Kenya 

– The climate consequences23. This study presents three main reasons for the higher GHG 

emissions. First off the conversion of land from forests or grasslands to cultivate biofuels is 

often a source of large GHG emissions through such measures as burning, called direct land 

use change. Secondly cultivating biofuel crops often causes displacement of existing crops. 

This is called indirect land use change and occurs when competition from biofuels for land 

use forces traditional crops onto virgin soil. This leads to similar GHG emissions as direct 

land use change.  Thirdly fertilizers used in industrial biofuel cultivation release nitrous 

oxides. This gas has a GHG emission equivalent of 300 times carbon dioxide. 24 

 

1.2 Purpose and Research Questions 

The purpose with this paper is to determine the socioeconomic sustainability of a small scale 

jatropha cultivation scheme from the Zambian farmer’s point of view. This study will use the 

definition of socioeconomic sustainability from a biofuel perspective presented in chapter 2. 

This definition includes economic, social and even environmental factors that are critical 

when determining socioeconomic sustainability concerning a biofuel and agricultural system. 

In order to answer this question we will use several indicators that will be presented in chapter 

2. These indicators will supply a framework in order to determine socioeconomic 

sustainability. The following research questions will help structure the study by analyzing the 

impact of socioeconomic indicators, organized by the three factors. 

 

                                                 
20

Rosenthal, E. (2011, April 6). Rush to Use Crops as Fuel Raises Food Prices and Hunger Fears. 

http://www.nytimes.com/2011/04/07/science/earth/07cassava.html?emc=eta1 
21Rice, T. (2010). Meals per gallon - the impact of industrial biofuels on people and global hunger. 
London: Action Aid. 
22Rosenthal, E. (2011, April 6). Rush to Use Crops as Fuel Raises Food Prices and Hunger Fears. 
http://www.nytimes.com/2011/04/07/science/earth/07cassava.html?emc=eta1 
23North Energy. (2011). Jatropha biofuels in Dakatcha, Kenya ‐ The climate consequences. Nature 
Kenya, ActionAid, RSPB and BirdLife International. 
24Ibid 
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- What impact has small scale jatropha cultivation on economic issues? 

- What impact has small scale jatropha cultivation on social issues? 

- What impact has small scale jatropha cultivation on environmental issues? 

 

1.3 Method 

As this study was conducted as a Minor Field Study25, the information was gained mostly by 

interviews with different actors with different knowledge on jatropha. The interviews took 

place in Zambia and were primarily centered on farmers involved with jatropha, but also 

farmers not yet involved with jatropha were included as well as agrofuel companies, NGOs 

and other people with knowledge in jatropha. 

As jatropha is a very controversial and discussed crop, we also looked at various different 

articles, mostly discussing the food versus fuel debate that is the most common one right now. 

We also looked at articles and previous research to find out more about jatropha as a plant and 

its characteristics. These articles were found by searching the library at Uppsala University, 

by browsing the Internet and by getting suggestions from the people we met with during our 

time in Zambia. 

Our target was to talk to at least 20 different farmers with varying previous knowledge in 

jatropha and we ended up with 26 in depth interviews and several other shorter takls. To find 

farmers to talk to we cooperated with Southern BioPower and D1 Oils, the two largest 

companies in Zambia involved in buying jatropha seeds and turning the jatropha oil in to bio 

diesel. We traveled with one of Southern BioPowers buyers to villages around Katete, Eastern 

Province, marked in figure 3, to buy the jatropha seeds. In this way, we were able to talk to 

farmers in many villages. We talked to a minimum of one and a maximum of three farmers in 

each village, with the exception of a couple of group interviews. By limit the interviews in 

each village we insured that we got results that didn’t reflect the economic situations of any 

one village. Since English is one of the official languages we expected to find someone in 

each village that could interpret the questions for us, and in many villages this was the case. 

However, the field agent from Southern BioPower interpreted for us on approximately five 

interviews, something that we will keep in consideration. As for the cooperation with D1 oil, 

we traveled to one of their extension officers in Petauke in Eastern Province, marked in figure 

3, to visit the training farm that they have there. He also showed us around and introduced us 

to some of their contracted farmers as well as one of their field agents. The extension officer 

also helped us interpret. 

After our interviews we transcribed the notes we got. Some interviews also got recorded. 

By transcribing all the information gained we also got a chance to analyze the answers we had 

gotten and discuss the information gained. By doing this straight away we got good notes and 

remembering of the interviews as well as a chance to get follow up interviews if necessary.  

By talking to farmers we got a better insight in their opinion about jatropha as a crop as well 

as about their personal feelings and experience about growing and selling jatropha. This 

information later became crucial in answering our main purpose, if growing jatropha is good 

                                                 
25http://www.programkontoret.se /, 2011-05-04 
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for the small scale farmer. We were also able to ask them question about their village and 

their life, information we needed to determine the factors involved in our theoretical 

framework. These answers helped us answer if jatropha could give sustainable economic 

impact. 

Before leaving Sweden, we got in contact with several experts in jatropha that promised 

to meet with us and answer the questions we had. These were people from Southern 

BioPower, NorthWestern BioPower, D1, different NGOs and companies, the University of 

Zambia and the Copperbelt University. These people all have different aspects and knowledge 

about jatropha and by combining their knowledge we got a unique insight in the growing of 

jatropha in Zambia. 

To find farmers not already involved with jatropha we had plans to visit some villages 

outside of Lusaka. Since jatropha has been growing in Zambia for such a long time, we 

thought we would find some people that had jatropha plants but that weren’t selling the seeds 

to a company. We though, and still think that it’s important to see if we would get a different 

view from the farmers that do not get the income from jatropha. To be able to do this we had 

plans to rent a car and an interpreter with good knowledge in the area around Lusaka that 

could help us. Unfortunately, we did not have time to do this trip. This is a limited study and 

we had to prioritize other things. However, when we got to the villages with Southern 

BioPower we realized that not everyone in the village had jatropha, and when we had the time 

we tried to interview someone not selling jatropha as well. We talked to 6 people not growing 

jatropha in villages were others sold the crop, and that will have to be enough for this study. 

Figure 3. Map of Zambia. Petauke and Katete are marked with red dots, where Petauke are 

the dot to the left and Katete is marked with the dot to the right.  

Source: http://www.mikaelplahn.se, editing by author.  
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1.4 Research boundaries 

Our biggest limitation when doing this study has been time. Therefore we had to limit the 

study to only small scale farmers already involved with jatropha, for a small exception of 

some farmers that had knowledge about the plant but did not have it themselves. We have not 

been looking at other forms of planting jatropha such as big plantations. Also, we have not 

talked to farmers that have jatropha but that weren’t selling it. 

 We decided to look at jatropha from a farmers perspective. We have therefore not taken 

the financial gain or lost of the companies into account. This part is very important even from 

a small scale farmers perspective, since if the companies involved isn't making a profit they 

will disappear, leaving the farmers without buyers. We could however not fit this aspect into 

this study. 

 

1.5 Criticism of sources 

Several of the interviews we performed with farmers in Easter Province were translated by an 

employee of the company we were traveling with. Even though we trust the persons that 

translated they might have translated to the companies’ advantage. Also, having an employee 

there might have made the farmers talk better of jatropha as a plant or about selling jatropha 

then they would have if the company were not present. We have been trying to take that into 

account when analyzing the results from the interviews in Easter Province. However, we 

realized that the answers we got when talking to an English speaking farmer ourselves where 

often very similar to the answers we got when an employee translated. 

We realized that gender issue often is a sensitive subject to discuss. Several people 

avoided questions regarding differences between women and men and we also got the feeling 

that we often got the answer they thought we wanted to hear and not the truth. We based this 

on body language and overheard conversations. The indicators connected to these questions 

were therefore a bit harder to answer and we have tried to take all answers into account. 

Even though we only talked to contracted farmers that had replaced a former maize field 

to grow jatropha, we got the impression that this was an exception. Land is usually not a 

problem in Zambia and usually it is the lack of labor force rather than the lack of land that 

prevents a farmer from growing a new crop. We think the reason for lack of land is because 

the farmers we talked to all lived close to a town, but this is nothing we can be sure of. Since 

these are the answers we got we have to take these into account, even though we think that 

lack of land is a very small problem in Zambia.  

 

1.6 Outline 

The study will be divided into 5 chapters. Chapter two will present the theoretical framework 

that will be used to analyze the result we get. Chapter three will focus more on the 

information we gain during our time in Zambia, as well as the controversy regarding jatropha 

that is right now debated around the world. In chapter four we will try to analyze our results 

and the conclusion will be presented in chapter five. Here we will also answer our questions 

of research. 
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2. THEORY 

 

In this chapter the methodological framework of this study will first be derived from earlier 

studies and theories and fitted to suit the purpose and research questions. Thereafter the 

various indicators presented in the framework will be explained in more detail, categorized by 

the three criteria; economic, social and environmental. 

 

2.1 Methodological Framework 

In order to assess and analyze the socioeconomic sustainability of the jatropha outgrower 

scheme we need to have a framework. However there is little consensus concerning what 

constitutes sustainability. 

In this study we will use the framework presented by Dr. Portale in her study 

“Socioeconomic Sustainability of biofuel production in Sub Saharan Africa; Evidence from a 

Jatropha outgrower model in rural Tanzania” 26 due to its strong similarities to our study. 

There the author presents three criteria for a socioeconomically sustainable bioenergy system; 

1) The system is economically viable over a longer period of time 

2) There is social acceptability, the avoidance of negative social impact 

3) There is a positive environmental performance 

Using these requirements, as well as sustainability criteria for bioenergy production 

developed by Lewandowski and Faaij, Dr.Portale presents a methodological framework for 

her analysis presented in appendix 2. This includes not only the economic, social and 

environmental context of her analysis but also practical indicators for whether sustainability is 

attained or not.  

In 1992, 178 governments adopted Agenda 21 as well as the Rio Declaration on 

Environment and Development and the Statement of principles for the Sustainable 

Management of Forest. As UN describes it: “Agenda 21 is a comprehensive plan of action to 

be taken globally, nationally and locally by organizations of the United Nations System, 

Governments, and Major Groups in every area in which human impacts on the 

environment.”27 Agenda 21 contains 40 chapters divided in to four sections. In chapter 3, 

paragraf 3.8, they declare guidelines that governments, with assistance and in cooperation 

with international, non-governmental and local community organizations should decided on 

measures that will help direct or indirect with several different aspects. This chapter is about 

combating poverty. Among these there are several that are important for the indicators used in 

this essay. These are, from UN's webpage28: 

- Generate remunerative employment and productive occupational opportunities 

compatible with country-specific factor endowments, on a scale sufficient to take care 

of prospective increases in the labour force and to cover backlogs. 

                                                 
26

Dr.Portale.  Socioeconomic Sustainability of biofuel production in Sub-Saharan Africa: Evidence 

from a Jatropha outgrower model in rural Tanzania. Sapienza Universita de Roma 
27http://www.un.org/ , 2011-05-20 
28Ibid 
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– Set up an effective primary health care and maternal health care system accessible to 

all 

– Establish new community-based mechanisms and strengthen existing mechanisms to 

enable communities to gain sustained access to resources needed by the poor to 

overcome their poverty 

– Undertake activities aimed at the promotion of food security and, where appropriate, 

food self-sufficiency within the context of sustainable agriculture 

– Provide the poor with access to fresh water and sanitation 

– Provide the poor with access to primary education 

 

We have selected a few of the many guidelines that are listed in Agenda 21. We decided to 

look at the poverty chapter since almost every farmer interviewed are below poverty lines, 

and supporting their family is there first priority. We choose the six guidelines because we 

think that they can be applied on a small scale farmers perspective even though they are 

originally written for governments. 

The indicators presented in Elisa Portale’s study as well as indicators from Agenda 21 

are combined to produce the following framework for this study. The choices of indicators 

were limited due to the specific focus and time limit of this study. This way the indicators 

pertaining to farmers and their immediate situation were kept, while broader economic, social 

and environmental issues/indicators were left out. 

The indicators created are indicators that we think are important to help us answer the 

purpose in this study. By discussing the indicators written by Portale as well as the aspects 

from Agenda 21, we have created some definitions of indicators ourselves and also used some 

of Portales definition. The result became the indicators presented below, indicators that all are 

importand for socioeconomic sustainability. They are also within the limitations of this study.  
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Figure 4. The sustainability indicators used in this study. Figure done by author. 

 

In figure 4 we have shown the indicators that will be discussed in the coming parts of this 

study. To clarify each individual indicator we will describe them below.  

 

2.2 Economic Indicators 

Net profit 

This indicator is concerned with if the farmers perceive that they receive a net profit from 

investing in biofuels. Investment includes fertilizers, seeds, labor and land use and is 

perceived as a loss or profit against the cash return from the farmer’s perspective. 

 

Competition with other crops 

This indicator reflects the issue of land use and what impact cultivation of a biofuel has on 

other crops. There are three factors that constitute this indicator; land, work and food. 
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Access to credit 

This indicator pertains to the support system available for the farmers that is necessary in 

order to invest in a crop. It includes loans for tools, pesticides, fertilizers and seeds. 

 

Access to irrigation systems 

This access to vital infrastructure is often necessary for a good yield of biofuels and any other 

crop. 

 

Access to extension service 

Extension service is the training and education of farmers concerning best agricultural 

practices. These services must include training and education of the biofuel crop as well as 

other crops in order for the biofuel production to be sustainable. 

 

2.3 Social Indicators 

Access to health 

This access relates to the availability and affordability of health care. 

 

Access to education 

This indicator reflects the need for education in a sustainable solution. The access reflects not 

only physical access with schools within a reasonable distance but also financial access. 

 

Access to drinkable water 

The availability of drinking water is vital for any community to be sustained in the long term 

 

Access to employment 

Employment opportunities, either local or further away are vital the social sustainability of a 

village or community. 

 

Shortage of food perception 

This indicator is vital in the food vs. fuel debate. Will cultivating biofuels decrease or increase 

a household’s food security? 

 

Trust, inside and outside the community 

Inside the community is the relationship with neighbors in terms of cooperation or use of 

communal land. Trust outside the community is in relation with government officials, 

ministries and of course companies buy the biofuel 

 

Access to participation in decision making 

In order for biofuels to be sustainable, the choice of investing one’s time and resources must 

be accessible for farmers in order for them to hold a personal stake in the outcome. 
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Women participation in household decisions 

Gender equality is a very important criterion and is represented by the indicator of women’s 

participation in taking decisions. How much of a say do women have when deciding which 

crops to invest in or how the finances should be managed. 

 

2.4 Environmental Indicators 

Conservation and improvement of soil fertility – avoidance of soil erosion 

Does the cultivation of biofuels impact positively or negatively on the issue of soil erosion 

and soil fertility. 

 

Conservation of ground and surface water 

Does cultivating the biofuel create a larger drain on the water system than previous crops? 

 

Combating of deforestation, desertification and drought 

Has biofuel production a positive or negative impact on the issues of deforestation, 

desertification and drought? 

 

Conservation of nonrenewable resources 

How does the cultivation of biofuels affect the consumption of nonrenewable energy sources? 

 

 

3. CASE STUDY 

 

This chapter will outline the current situation for the jatropha farmers in Zambia organized 

into the three different criteria for socioeconomic sustainability in a biofuel system; economic, 

social and environmental. 

 

3.1 Economic situation 

Jatropha has, as mentioned, been growing in parts of Zambia for around 300 years. The 

traditional use for the plant is as hedges and fences29. The plant is poisonous which keeps 

animals away, as well as it can grow high and thick, which gives privacy when used as hedge 

around for example a bathroom30. The plant does almost never reproduce itself naturally even 

though it drops its fruits if they’re not picked31, which means that the farmers can decide 

where they want to plant jatropha, and also don’t have to be afraid that it will take over fields 

designated for other crops32. Therefore, the farmer does not take an economic risk by planting 

jatropha around other crops. 

The traditional way of work in Zambia is farming, and this is still how the majority of 

the people make their living. The most common crop is maize, however, it is also common to 

grow groundnuts and cassava as food crop and cotton and tobacco as cash crop. The maize is 

                                                 
29Henning, Reinhard. The Jatropha System - A manual to the exploitation, GTZ 
30Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31 
31FACT Foundation (2010). THE JATROPHA HANDBOOK From Cultivation to Application. p. 3 
32Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31 
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mostly grounded into maize flour that is used for the traditional food nshima. In 2010, there 

were approximately 90,000 farm families in Zambia, and of these around 75% were small 

scale farmers.33 

Many farmers in the Eastern Province have experienced food shortage this past year, 

especially during January to March, and when asked if they have any maize left from last 

year’s crop the most common answer is no34. Maize is very sensitive to rain, and a period 

during the rain period without the expected rain, a dry spell, can do big damage to the yield35. 

Almost all of the farmers asked said that for the money they got from selling jatropha they 

would buy food, sometimes along with something else36. This year Eastern Province suffered 

from a dry spell of three weeks in February. This affects the maize plants that were planted 

just before the dry spell. Those plants will give a smaller yield this year, something that will 

affect a lot of people.37 

Since jatropha was first described as a wonder plant there have been companies in 

Zambia buying seeds. Many of these companies have since disappeared because of economic 

difficulties. They left the farmers unknowing, with promises that they could not fulfill. 

Because many farmers have been let down before, they are suspicious to the companies 

coming to buy. This affects the buying companies by the lack of trust from the farmers side. 

Some farmers are not loyal to one company, they sell to the first company that comes to buy 

after harvest, and this means that the companies don’t have the trust in the farmers to give the 

farmers seeds or offer them education. This is not the case everywhere however. The two big 

companies in Zambia, D1 Oils and Southern BioPower are both trying to contract farmers, 

guaranteeing both companies and farmers a bit more security. D1 Oils says that in their 

contracts they have with the farmers the farmer guarantee that they will only sell to D1 Oils, 

and D1 Oils promises to buy from that farmer for 10 years. In the contract the minimum 

amount of money the farmer will get for the seeds is stated. However, the company tries to 

pay more and the price is reviewed each year in light of the diesel price. Southern BioPower 

also has contract, which establishes a trustful long-term relationship. Since the farmer sign 

that they will only sell to this ougrower company, they can provide services such as seedlings 

and extension advice on how to grow jatropha in the best way.3839 

Maize and jatropha both need a lot of water after being planted and the natural thing then 

is to plant them both during the rainy season. The two different crops will both need weeding 

and some fertilizers or manure and pesticides in order to get good yields. The jatropha won’t 

have any yields the first couple of years, but since the crop is perennial it doesn’t have to be 

replanted each year. Its fruits will be mature and ready to harvest between December-March40. 

                                                 
33Dr. Sinkala, Thomson (2010). Brazil Biofuel Business Delegation – 8September2010.pdf 
34Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
35Japan Association for International Collaboration of Agriculture and Forestry (2008). The Maize in 

Zambia and Malawi. p.13 
36Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
37Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
38Interview with Thomas Krimmel, Southern BioPower, 2011-04-07 
39Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
40http://www.jatrophabusiness.com/Jatropha-Harvesting.html, 2011-05-14 
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As for maize, the crop is annual and has to be replanted every year. The traditional way to 

handle the maize is to leave the ripe maize on the field to dry before harvesting. The 

harvesting of maize in Zambia is usually April-July.41 

When the companies buy jatropha both Southern BioPower and D1 Oils uses a field 

agent. A field agent is a person that is responsible for collecting the seeds from nearby 

farmers and stores it until the company can get there. These agents get provision on the 

amount they’re able to collect, which motivates them to go around to neighbors and villages 

close by to promote the jatropha industry and encourage more farmers to sell their seeds. The 

agent is also responsible to tell the company how much jatropha they have and when they can 

come and collect. The company then sends a buyer to travel around to the different villages 

and buy the jatropha seeds. The field agent and, in the case a farmers sells directly to the 

buyer, get money as they’re selling. Sometimes the company is giving the field agent money 

in advance to pay the farmers as he or she is collecting. The companies and the buyers are all 

agreeing that more farmers are interested in selling jatropha and that it is a growing 

business.4243 

In 2011, the farmers got 500-600 Zambian kwacha/kg, which is approximately $0.1-

$0.12. Of the people interviewed the average size family contains 8 people. The family spends 

approximately K20,000-K30,000 that is $2.1-$4.2 on soap for washing themselves and 

cleaning cloths every month. Since the people interviewed all are outside of the electric grid 

they also have to find other way of lightning up their houses. There most common ways to do 

this is either a batteries and torches or by a lamp that is fueled by paraffin. There are some 

examples of different methods, like burning grass or having solar panels, but these are not as 

common. Both paraffin and batteries are perceived to be quite expensive and the average 

family uses 10,000-15,000 Zambian kwacha each month on lightning, which is equal to $2.1-

$3.1.44 Many farmers are desperate for money in the beginning of the harvest season and the 

need for cash is more important than getting a good profit from their crop.45 

Maize (Zea mays L.), also known as corn, is one of the most important food crops in the 

world46. By the time Zambia gained its independence, maize was planted on about 60% of the 

agricultural area, but have since that lost some land, mostly because big plantation have 

abandoned maize and started growing other commercial crops instead. Still, with problems 

like draught and even though there have been several trials to plant different hybrids during 

recent years, Zambia were calculated to only harvest about 73% of the 1.2 million ton of 

maize that they need to be self-sufficient in 2008. The traditionally grown maize gives as 

much harvest as the hybrid ones.47  

                                                 
41Japan Association for International Collaboration of Agriculture and Forestry (2008). The Maize in 

Zambia and Malawi. p.44 
42Interview with Thomas Krimmel, Southern BioPower, 2011-03-24 
43Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
44Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
45RATES (2003). Cotton – Textile-Apparel, Value Chain Report, Zambia 
46http://www.browseinfo.net/corncrop.html, 2011-04-29 
47Japan Association for International Collaboration of Agriculture and Forestry (2008). The Maize in 

Zambia and Malawi. p.1-3, 11 
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In Zambia, as in the rest of Africa, maize is planted during the rainy season. For Zambia, 

this is usually in the middle of December. The plant then needs little care, with only some 

weeding in the first 6-8 weeks and fertilizers, to get a reasonable yield. The maize is usually 

ready for harvest in April. Apart from own consumption, maize can also be sold as cash crop 

or be used to make different beverages. In 2008, maize from a small scale farmer could be 

sold for about K38,000/50 kg by the Food Reserve Energy in Zambia.48 

In Zambia several companies are implementing small scale outgrower schemes to 

cultivate jatropha.49 An outgrower scheme is simply replacing large plantations with small 

fields of the crop spread out amongst a large number of farmers. This type of scheme is 

usually seen with cash crops such as cotton or tobacco, which the farmer sells as a way to get 

cash income.  These are usually in a very small scale compared to plantations as a farmer may 

have limited land or workforce available. However by contracting hundreds of farmers large 

companies can achieve a similar level of production as through an own large plantation 

There are several different cash crops in Zambia, with the two most important non-food 

cash crops being tobacco and cotton50. Of the ones interviewed, cotton was by far the most 

common non-food cash crop. Approximately 250,000 Zambian households grow cotton and 

of those about 90% has a farm of 5 hectares or less. Cotton is, as maize and jatropha, 

preferably planted in the beginning of the rain season to give good yields.51 Cotton is not 

suitable to grow in the entire country, but Eastern, Central, Southern and the Upper part of 

Western provinces have the appropriate warm climate and enough rain for the crop to give 

good yields.52 The crop is ready for harvest about 6 months after the seed were planted.53 The 

industry is dependent on pre-financing schemes that help the farmer with the investments 

needed to grow the cotton. When the crop is ready for selling, they buy the seeds and deduct 

the money owned from the pre-financing from the final payment.54 For cotton, many farmers 

still need to use a lot of chemicals and pesticides and the cotton industry used approximately 

11 % of the chemicals used in agriculture in the world in 2005. As for pesticides, the industry 

used 25 % of the world consumption. The cotton industry took up barely 2, 5 % of the total 

field area that same year.55 One farmer tells that she sprays pesticides on her cotton crop 7 

times before harvest, the first time two weeks after planting. She covers her mouth and nose 

while spraying, and then tells that the company advises to drink a liter of milk after each time. 

The cotton is picked by hand, and the farmers get K1, 500/kg cotton. The income the small 

scale farmers in general might have, besides their crop, is animals like chickens, goats and 

pigs. These are both used as food and for selling and usually walk around in the village. Some 

                                                 
48Japan Association for International Collaboration of Agriculture and Forestry (2008). The Maize in 

Zambia and Malawi. p.8, 17 
49 Interview with Thomas Krimmel, Southern BioPower, 2011-03-24 
50http://www.nationsencyclopedia.com/economies/Africa/Zambia.html, 2011-05-15 
51http://www.icac.org/meetings/plenary/69_lubbock/documents/os5/os5_e_chitah.pdf, 2011-05-15 
52RATES (2003). Cotton – Textile-Apparel, Value Chain Report, Zambia 
53WWF (2009). Bomull – En ren naturprodukt? 
54http://www.cotton.org.zm/cotton_production.php, 2011-05-15 
55WWF (2009). Bomull – En ren naturprodukt? 
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farmers also have cattle that can be used for work like plowing or to pull a cart into town, 

tasks otherwise done by hand.56 

As already mentioned, Zambia has a land area of 752,618 km2
. Of that, around 420,000 

km2 is suitable as arable land but only about 60,000 km2 is under cultivation.57 Also, many 

Zambians are below poverty lines but still the majority of farmers is small scale and tries to 

make a living of the small amount of land they have even though there are a lot of more land 

that could be used for farming.58 The amount of land that each farmer get is decided by the 

village chief59. The main reason farmers don't move is because of school, clinics and roads. 

The closeness to these three necessities are essential for the farmers and they will not leave to 

move to more arable land if there is not a school, road or clinic nearby. If several people move 

to the same place and begin developing a new village, the government might help out by 

building this necessities but that decision will be taken after the move. Also, even though the 

decision might be taken it will take time to build these things and this can mean lost education 

for children or getting sick without a clinic close by.60 

This limitation of land means that when a farmer starts grow a new crop it can be a 

problem to find new arable land to use. Many farmers are already using crop rotation to get 

better yields but to plant a new sort of crop usually one of the old crops have to be partly 

replaced. The farmers interviewed had not all planted an entire field of jatropha, many had 

them has hedges or around their garden. The ones who had a field of jatropha however had all 

planted it on a field previously used for maize.61 

Southern BioPower and D1 Oils are both interested in the jatropha oil as biodiesel, 

Southern BioPower as straight plant oil, and D1 Oils as bio diesel. After buying, Southern 

BioPower brings the seed to Lusaka to extract the oil. They use an expeller from Germany 

that allows cold pressing to extract the oil.62 Cold pressing means that the oil does not reach 

temperatures higher than 50-60°C. Engine driven extractors usually exceed this limit due to 

high friction and pressure and are therefore usually hot pressers. However Jatropha is most 

benefited by cold pressing and therefore care needs to be taken when designing cold press, 

engine driven expellers.63 As for D1 Oils, they are hiring a local Zambian company in Chipata 

to do the extraction. The oil is then processed into biodiesel through a small biodiesel unit, 

and then used in their own cars or for selling to a very limited group. The seedcake, the piece 

left from the seed when the oil has been extracted, is used on their own fields. However, there 

are plans to sell it as manure in the future. D1 Oils is also looking at making briquettes out of 

the seedcake, something that would be very useful for cooking.64 Right now, both companies 

                                                 
56Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
57http://www.zambiaembassy.org/business.html, 2011-05-17 
58Mr. Jhonnah Mundike, Copperbelt University, Kitwe, 2011-04-11 
59Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
60Mr. Jhonnah Mundike, Copperbelt University, Kitwe, 2011-04-11 
61Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
62Interview with Thomas Krimmel, Southern BioPower, 2011-03-24 
63FACT Foundation (2010). THE JATROPHA HANDBOOK From Cultivation to Application. p. 42 
64Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
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are struggling to get the amount of oil they need to break even. The two companies also say 

that an alternative industry for the oil right now would be to make soap.6566 Soap is used by 

everyone and fairly easy to make.67 D1 Oils do see a future in small scale bio fuel production 

of jatropha however, and the number of contracted farmers is increasing each year. There are 

a lot of interested farmers out there, Sally from D1 Oils says. 68 

To make a profit D1 Oils and Southern BioPower are both eager to reduce transportation 

cost, both for transporting the seeds to the expeller and for the buyer going around to the 

different villages to buy the jatropha. The expeller works best if it runs continuously, and that 

is a problem if the farmers were to produce their own oil. They would need someone taking 

care of the expeller as well as they need someone to invest in getting an expeller for the 

village. Also, the expellers that exist on the market today gets destroyed if there are sand in 

the seeds, a big problem in the village where water to clean the seeds could be a problem.69 

To reduce the time and cost of the buying process, Southern BioPower wants to expand their 

business by recruiting people who live close together. They will also have help from their 

field agents that can find farmers with jatropha close to an existing collection point, as well as 

gathering the seeds to one place before the buyer arrives.70 

When asked, many farmers had an interest in exchanging their jatropha seed for by-

products of jatropha instead of getting money. Many said that they wanted to see the actual 

result of what they were selling. One man even said that it is crucial for the future of small 

scale jatropha that the circle is closed, that the ones growing the jatropha should be able to use 

the finished product.71 

Even though some farmers complain about the price the companies are paying for the 

jatropha seeds, most still agree that the money makes it worth the effort.72 The companies’ 

sets the prices in relation to the diesel price and can therefore not increase it. There have been 

companies before that have bought small amount of seeds for oil to make soap or planting, 

and in businesses not connected to biofuel the companies can afford to pay more. However, 

this has led to the result that some farmers refuse to sell at the prices offered by Southern 

BioPower and D1 Oils and are instead waiting for the higher paying companies to come back 

or demanding more money for their seed.7374 

When planting jatropha, the work will clash with the planting on other crops as seen in 

table 2. However, this work needs only to be done once since jatropha is a perennial crop. The 

work to plant the jatropha trees can take several days depending on how many trees the 

farmer wants to plant.75 After planting, the plant need the same care as other crops to give 

                                                 
65Ibid 
66Interview with Thomas Krimmel, Southern BioPower, 2011-04-07 
67Ibid 
68Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
69Ibid 
70Interview with Thomas Krimmel, Southern BioPower, 2011-03-24 
71Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
72Ibid 
73Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
74Interview with Thomas Krimmel, Southern BioPower, 2011-03-24 
75Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
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good yield, such as weeding, pruning and spraying with fertilizers and pesticides. This should 

be done a couple of weeks after planting and until harvest,76 and this work will sometimes 

also clash with other crops. The plant will survive without this care, although yields are 

affected, and many farmers asked said that they often just let the plant grow by it self after 

planting. The jatropha fruits get ripe at different times and harvest can therefore be up to a 

month depending on the amount of jatropha. After harvest, some farmers say they put the 

fruits in a shed to dry, while others say they put them there until they have time to shell them. 

The shelling can take several days and the farmers have various ways of removing the shells. 

Some open them by hand while some put the fruits on a floor and stomps on them and then 

pick up the seeds.77 The harvest and shelling usually takes place during January-March, and 

as seen in table 2 these months other crops don't require very much work. 

  

Table 2. A table of the workload during the year. Unfortunately tobacco is not mentioned here. 

The period market with red are the most busy periods for the farmers. Green are the least 

busy. 

Source:  Freim, Lars Olav. How will small scale farmers in Zambia benefit from the growing 

of jatropha, 

 

3.2 Social situation 

Access to school is considered vital in order for a country to develop and there are several 

factors that influence this access. First off is physical access. Schools must exist at a 

reasonable distance in order for children to be able to go to school. Cars are practically 

nonexistent on the countryside and even bikes are somewhat of a luxury that are often used to 

                                                                                                                                                         
2011-05-12 
76Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
77Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
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transport good to market. As a result most children walk to school. To compensate for this the 

Zambian government attempts to have primary schools available to all children within 5km.78 

This is reflected in the interviews in eastern province where access to primary education 

facilities are usually within 5km of the village. 79However for higher education, high school 

and college, the students must usually travel further. 

The second factor required is motivation to go to school. Several farmers complained that 

their children or children in the village did not want to go to school. 80That they were tired of 

studying and walking long distances to school and instead wanted to learn how to farm and 

get married. According to one schoolteacher in eastern province the exam after 7th grade is 

particularly difficult.81 As a result a large number of students become pregnant while waiting 

for the exam results and do not continue schooling. 82 Another factor that impacts motivation 

is the lack of opportunities once schooling is completed. A majority of the farmers 

interviewed stated that most children stay in the village when they grow up. There were also 

several mentions of children heading to towns in search of work once they graduate but the 

lack of jobs was a big problem. 

The third factor is financial. School fees, uniforms, books and writing utensils are all a 

big drain on a family’s finances. 

Access to healthcare is a tricky concept. On average there was 5-10 km between the 

villages and the nearest clinic. However this is marred by problems of access to medicine. In 

some cases medicine was freely available as per government policy but often farmers 

complained that there were no medicines and they had to buy it themselves from private 

pharmacies.83 

All villages had relatively good access to water through boreholes located less than 1km 

from the house. 84 

Gender equality is a widespread problem in eastern province. In a traditionally male 

dominated society, women are not offered the same chances as men.  It was commented by 

men and women in the eastern province that women helped the men in the fields during the 

day and then attended to the household. This household work was not considered work in the 

traditional sense of the word. Several women also commented that the men would spend the 

evenings out with others instead of doing household work. A female schoolteacher added that 

men often were out entertaining themselves with alcohol and “other women”85, unfortunately 

it was not clear if that meant extra marital affairs, prostitution or something else. 

                                                 
78Interview with I´nutu Kalumiana, Ministry of Education. 2011-03-30 
79Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
80Ibid 
81Interview with Helen Zulu- Schoolteacher, Nkholando village, Chipata District, 2011-03-30 
82Ibid 
83Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
84Ibid 
85Interview with Helen Zulu- Schoolteacher, Nkholando village, Chipata District, 2011-03-30 
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It was observed during field studies with non-contract farmers that a majority of the 

people who arrived with small quantities of Jatropha to sell directly to the field agent was 

women and children and that a fair number of local buyers were women.86 

 

3.3 Environmental situation 

 

Figure 5. The uses of the different parts of jatropha. 

Source: FACT Foundation (2010). THE JATROPHA HANDBOOK From Cultivation to Application 

 

Jatropha has a number of uses and products as summarized in figure 5. The plant itself is 

rather useful for a number of reasons First and foremost is erosion control as jatropha’s deep 

roots hold the soil together. 87 It has also been used extensively as a hedge plant in Zambia, 

creating cattle pens and hedges around their gardens and crops. 

The fruit hulls or shells are dried after picking and then broken in order to remove the 

seeds. This process, called shelling, is time consuming and tedious without mechanical help. 

Several farmers shared that instead of breaking each fruit hull by hand, they would dry them 

and then walk over them breaking apart the more fragile hull and retrieving the harder seeds 

inside. These can then be used as a simple fertilizer or as a replacement for firewood while 

cooking.88 

The seeds itself can be split up into two products; the oil extracted from the seeds, and the 

seedcake. The oil is the reason atropha has garnered so much attention lately due to its 

                                                 
86Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
 
87FACT Foundation (2010). THE JATROPHA HANDBOOK From Cultivation to Application, p.5 
88Ibid 
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potential as a source of biofuel.  The oil extracted from the seeds can be used directly as fuel 

for vehicles. It can also be used as oil to fuel cooking stoves or lamps. The very same oil can 

also be used as a resource in making biofuel or as oil to make soap. 89 

The seedcake is the organic matter that remains after the oil has been squeezed or pressed 

from the seed. It has high nitrogen content, making it suitable as fertilizer. In addition to this 

the seedcake can be used as substrate for biogas production as well as combustible fuel. The 

seedcake can also be compressed into brickettes for heating and cooking. It can even be used 

as animal feed after it has been detoxified. 90 

In order to cook food, a large majority of farmers interviewed in Eastern province utilize 

traditional biomass. 91This simply means firewood taken from surrounding forests or bush. 

During the rainy season this is then dried but during the dry season sticks and twigs are picked 

directly for the fire. The work of collecting and transporting the firewood from the forests 

back to the household a backbreaking chore. Women carrying huge bundles on their backs or 

heads along the dirt roads are a common sight in eastern province. In a few isolated cases 

charcoal was mentioned as a supplement to firewood during the rainy season or for comfort. 

This immense reliance on wood for fuel has resulted in a worrying situation for Zambia.  

Deforestation and erosion are growing problems and could lead to a deteriorated 

environmental situation. 92 This type of land degradation and desertification has a negative 

effect on agriculture production, food security and energy security.93 

 For lighting the household there are more varied answers than the energy source for 

cooking. The different answers from our limited field study are shown in table 3 below: 

                                                 
89Ibid 
 
90Mundike, Jhonnah (2009). Jatropha-Zambia’s first biodiesel feedstock. p2 
91Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
92Dr. Mwale, Dean of agriculture sciences University of Zambia. 
93Mundike, Jhonnah (2009). Jatropha-Zambia’s first biodiesel feedstock. p47 
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Table 3. The different lighting methods among the people being interviewed. (n=26) 

Source: Study by author. 

 

Batteries are used to power torches or lights that are usually imported from china. These 

lamps are often modified by removing all but one light bulb in order to save batteries. It is 

notable that in Zambia less than 10% of urban areas are serviced by waste management94, 

much less the recycling of empty batteries. Paraffin, also known as kerosene is used to fuel oil 

lamps which release a smoke that is dangerous to inhale.95  

Replacing expensive diesel is the main reason jatropha has become commercially 

interesting. As a renewable resource, jatropha has the potential to replace non-renewable 

resources such as oil or coal in Zambia’s energy mix.96   

 

Planting strategies 

Hedge cropping is common among the farmers in the eastern province. Before Jatropha was 

planted commercially many farmers used the non edible plant as hedges. 97  The toxic 

properties of Jatropha mean that animals do not feed on it, allowing natural hedges to grow. 

The hedges are used to create cattle pens, fences to keep animals out of gardens or crops and 

even in some cases as walls for washing areas. The fact these hedges or trees now provide an 

income, is just an added bonus. Many non-contract farmers did not care for the Jatropha much 

after it was planted, considering it not much more than a hedge or flower. However when 

planted commercially more care is needed to increase yields.98 

                                                 
94 Environmental council for Zambia, (September 2004), National Solid Waste Management Strategy 

for Zambia, p. 4 
95 http://www.livestrong.com/article/188038-health-effects-of-kerosene-heaters/, 2011-05-24 
96Interview with Thomas Krimmel, Southern Biopower, 2011-03-24 
97Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
98Ibid 
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Intercropping with jatropha is marred by one major problem. After three to four years 

jatropha plants grow into trees and create shade in-between the rows. D1 Oilss recommend 

planting jatropha in rows with two meters between the trees and three meters between the 

rows. 99 This approach allows for intercropping with other crops for three years. However 

shade resistant crops can be used as an intercrop for a longer period of time. However 

cassava, a staple food in many African countries, should not be intercropped with jatropha as 

it can host several cassava diseases. 100One byproduct of intercropping is that while caring for 

the other crop through weeding and pruning, jatropha will benefit as well aiding in good 

yields. To combat the issue of shade, D1 Oils recommend that long term intercropping 

requires an increase in spacing between the rows.101  

A large majority of the farmers encountered in this study have chosen to plant their 

jatropha during the rainy season.102 The advantage of this is that it removes the need for 

manual irrigation and decreases the amount of work required the first year. Some have grown 

straight from a seeds while others have been supplied with seedlings from the companies. 

 

Best practices 

To maximize the yields and minimize the time before the first harvest a number of best 

practices have been established. It is recommended to plant just after the rain season begins 

for the fastest growth as well as extensive weeding during the rainy season due to the large 

number of weeds that sprout with the rains. To ensure that farmers realize the importance of 

these agricultural practices D1 Oilss has created training farms in each district. These farms 

illustrate the differences between practices by showing the different rows of plants using 

different approaches to planting. 103
 

Unfortunately, as discussed above, this care and management conflicts with the work 

required of several other annual crops such maize, tobacco and cotton. A farmer can only 

properly maintain a certain amount of farmland depending on his workforce. Some wealthier 

farmers hire help for labor intensive activities but for the large majority the labor is conducted 

by the farmer and their immediate family. 104That means for the first few years of jatropha 

cultivation the farmers will have to work harder to maintain the same productivity. However 

when the jatropha is established much less care is required and each individual farmer is able 

to increase his or her total productivity if there is land readily available. 

 

 

  

                                                 
99Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
100FACT Foundation (2010). THE JATROPHA HANDBOOK From Cultivation to Application,p24 
101 Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
102Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
 
103Interview with Sally Ross and Matthew De Klerk of D1 Oils, 2011-05-05 
104Various interviews with farmers in the Eastern Province, 2011-03-28 to 2011-03-31, 2011-05-11 to 
2011-05-12 
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4. ANALYSIS 

 

In this chapter the economic, social and environmental situations of small scale farmers in 

eastern province, presented in chapter 3, are analyzed from the perspectives of the 

socioeconomic sustainability indicators presented in chapter 2. 

 

4.1 Economic indicators 

In Zambia, it would be easy to believe that the aspect of finding more arable unused land to 

use for a new crop would not be a problem. However, this is usually not the case for the small 

scale farmer. Without necessities as a school, a clinic or a road close by, he farmer will not 

find a better future when moving for more land than it had with the small amount of land that 

it had before. This means that if a farmer with restricted amount of land wants to grow a new 

crop they probably need to take land already used for something else. Since the most common 

crop is maize, both for how many farmers that grows it and the amount that each farmer grow 

of each crop, the maize is the crop first sacrificed for other crops. 

There is a problem that the crop being replaced is maize. Several of the interviewed 

farmers in Eastern Province said that they themselves and their village had suffered from a 

shortage of food since last year’s harvest. Maize is the staple food in Zambia and many small 

scaled farmers are dependent on a good crop. If there is bad weather condition one year a lot 

of people suffer. One farmer said, when asked if she had experienced a food shortage the past 

year “Yes, this year I have”. 18 months ago, during planting of last year’s crop, she planted 

jatropha on one of her fields, a field where she used to have maize. Even though almost all the 

farmers interviewed said that they would by food for the money they would get for their 

jatropha, they still have to survive the first years before jatropha gives yields. 

Even though the companies involved promote intercropping when growing jatropha on a 

field, the intercropping is only possible the first three years, and thereafter the field will be 

entirely dedicated for jatropha. However, it is the first three years that are most critical, since 

the jatropha won't give yields until approximately three years old. For farmers that intercrop, 

this means that they can get food or money from the same field as they use for jatropha. After 

intercropping is not possible anymore the jatropha will probably have started to give yields 

and the farmer will get the money that they first intended to get when they planted their 

jatropha. 

Even if jatropha is planted on land previously used for food crops, there is a big 

advantage with jatropha, and that is the time the farmers get the money. As mentioned, many 

farmers experienced a food shortage during the three first months of the current year. This 

food shortage was experienced by both farmers that had replaced a food crop with jatropha as 

well as with farmers that planted as much maize as earlier years. Even though jatropha needs 

weeding and manure to get a good yield, all this work is during the months that farmers don't 

have much other work with other crops. All crops needs the same attention during the rain 

period  as weeds grow and insects come. The harvest of jatropha starts several months before 

the harvest of maize and cotton as can be seen in table 2. Since the companies currently 

buying jatropha seed in Zambia pay on delivery, farmers can get money from the jatropha 

seeds during the period where they don't have enough food to feed their family. Almost every 
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farmer asked mentioned food as one of the main things that they would buy with the money 

from jatropha. 

The existing most common cash crops, cotton, have two main similarities to jatropha. 

The first one are that they’re both rain feed, and the second one are that the farmer never 

handle the processing of the yield but instead sells the yield to a company. However, there is 

one big difference of the crops, and that is that while jatropha is perennial while cotton is a 

annual crop. This means that the labor the farmer have to put on planting, a task that need to 

be done at the same time period as they are plating other crops, only has to be done once for 

jatropha but every year for cotton. Since they are both rain fed the newly planted crop will be 

more sensitive to weather conditions, and if there is not enough rain one year this will affect 

the annual cash crop as well as the food crop. Jatropha can survive under poor weather 

conditions and will give some yield even though the rain have been less than expected. The 

annual cash crops have the advantages that since they need to be planted every year the field 

that they grow on can be changed, helping the farmer to rotate their crop to get better yields. 

Since jatropha will be on the same field for about 40 years after planting, this means that the 

field is locked and cannot be used for crop rotation if not intercropped. For a farmer with a 

small amount of land and just a few fields this can be a problem since the yields of other crops 

will decrease if the crop is put on the same land several years. 

The companies that buy jatropha in Zambia today have right now no possibilities to let 

the farmers process the jatropha seeds themselves. There are no available expellers that are 

suited for the use in a village. However, both companies are interested to get some of the 

products made from jatropha back to the farmers in some way when there is a good feedstock 

available in Zambia. This means that the similarity between jatropha and cotton on the sense 

of producing a product from the seed will continue in the recent future. 

The biggest issues regarding jatropha when it comes to small scale farmers is the lack of 

trust and unfulfilled expectations. Several farmers have had contact with companies before 

and got promises of money when finished planting and money after harvest. The promises 

were never fulfilled when companies disappeared from bankruptcy or similar events. When 

asked the question whether the farmer would expand there jatropha plantation in the future, 

some of them said that they wanted some sort of guarantee that these companies would not 

disappear like the ones before them did. One way of helping the mutual trust is by the 

contracts that the companies have with the farmers where farmers promise only to sell with 

the specific company and the company promise to buy from the farmer for several years. 

 

4.2 Social indicators 

Access to healthcare that is affordable is a very difficult and large scale issue. Clinics are 

relatively widespread and physical access is not impossible. However the issues’ concerning 

lack of medicine and the need to buy medicines from private entrepreneurs hinders this access. 

Jatropha has a very limited impact on this but can be of small positive use as an increase in 

cash income would make it easier for the family to invest in medicine. This is vital in a 

country with such high HIV prevalence rate. Lacking health care and antiretroviral drugs does 

not only lead to tragedies but may also severely hinder the workforce available for each 

family. 
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The access to drinking water among interviewed farmers is relatively good already. 

Therefore the cultivation of Jatropha should have no negative or positive impact on it. This 

water was used for cooking and drinking although no evidence was given for it being used for 

irrigation, however this may be due to the fact that the interviews took place at the end of the 

rainy season.  

Jatropha has the potential to be very beneficial in terms of gender equality.  Women and 

children have been observed harvesting and selling jatropha when it is done in small scale as 

hedges or natural trees. This means that women will handle the income from jatropha.  The 

general attitude is that women will spend more time with the children and less time 

entertaining themselves. Due to this they are more aware of what is missing in the household 

and its economics. Therefore any income women receive will be more likely put towards food 

for tomorrow and education. 

However, most cash crops are deemed to be the dominion of the men. As one contract 

farmer put it; women are happy with earning a few thousand Zambian kwacha while men 

invest their time on larger projects.  While interviewing contract farmers who have jatropha 

plantations, the only female farmers encountered were widows. The other interviews were 

with men who farmed jatropha. This male claim on jatropha as a cash crop creates the 

possibility that jatropha will not affect gender equality. 

Jatropha has a beneficial impact on the access to education. This additional household 

income is important, as cash is required for school fees and materials. Any additional cash 

income in a family that doesn’t go to acquiring food during shortages will benefit the financial 

status of the household. Any increase in income may not by itself finance schooling but will 

make it easier to invest in the children’s future. 

Unfortunately due to the lack of work in cities many children are not motivated to go to 

school and even those that do have a hard time finding a job. A lot of young adults, without 

land of their own, are without employment opportunities. Jatropha cultivation may have a 

limited alleviating impact on this issue if farmers hire extra help for labour intensive periods 

such as planting, weeding, pruning and harvest. However this is a short term solution and also 

very limited. 

 

4.3 Environmental indicators 
Deforestation and erosion are serious issues affecting Zambia.  Deforestation has occurred to 

meet the intense demands for firewood and charcoal in a society with a limited electric grid 

and a large rural population.  The consequences of deforestation are felt hardest by the poorest 

parts of society. Farmers who are live day to day, season to season are most vulnerable to 

environmental change. When one bad harvest could lead starvation, there is not much room 

for error. Desertification is not a large problem in the relatively wet eastern province, but 

continued deforestation could lead to small areas of sandy soils and desertification.   

Small scale jatropha cultivation may have a limited impact on these issues. First off 

jatropha’s relatively deep roots protect crops from erosion by holding the soil together. This 

protects other crops from desertification in areas of overuse of forests and trees. Jatropha’s 

capability to grow on marginal soils could be used to reforest areas badly damaged by 
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desertification or soil erosion. However this would lead to poor yields and may not be viable 

as a business. 

Similarly, since jatropha fruit hulls can be used as combustible fuel for cooking this could 

replace part of the traditional firewood used so extensively in rural areas. Although this is 

limited in scale any use of the fruit hulls will directly impact the amount of firewood required 

for the household. Similarly it will have a small impact on the amount of work required to 

gather firewood as jatropha plantations or hedges are usually closer to the household than the 

source of wood. 

Jatropha also benefits environmental sustainability concerning the indicators of 

conserving ground and surface water, as well as conserving non-renewable resources. 

Because jatropha in the eastern province is planted during the rainy season, it does not require 

additional irrigation systems that would put a strain on existing ground and surface water 

supplies. Similarly, jatropha is poised to support green fuel production in Zambia which 

would reduce the amount of fossil fuels the country must import. 
 
 

5. CONCLUSIONS 
 

In this chapter the conclusions of the study will be summarized. First the answers to the 

research questions are answered then the socioeconomic sustainability is determined and the 

study summarized. Lastly we discuss areas for future studies and challenges facing Jatropha 

in Zambia. 

 

 

5.1 Economic conclusions 

The debate of food vs. fuel is a widespread debate around the world. On the question if 

jatropha will increase food price there are no easy answer. There are several different opinions 

on how to grow jatropha, if it should be grown on a small scale base or if it should be grown 

as plantation. However, this is not the purpose of this study. The study is about the small scale 

farmers and there gain or loss of growing jatropha. As already mentioned, some farmers have 

replaced food crop with jatropha in a quest to make more money and create a better life for 

themselves and their families. If this is done without rotating maize onto new land they take a 

risk by not getting as much food as previous years which may lead to a bigger food shortage. 

The big problem with this is that jatropha hardly gives any money the first three years, and 

this puts the farmer in a position that neither income nor food will be produced from a field. 

Some farmers have partly solved the problem by using intercropping, planting other crops 

between the jatropha plants. The positive thing discovered was that among the farmers asked 

it was only contracted farmers that had replaced food crop with jatropha. These farmers have 

another form of guarantee that they will be able to sell to a good price once the jatropha seeds 

have been harvested. They also get more help and education on how to treat the jatropha so 

that the crop will give a good yield faster. 

 Right now, a farmer who has a contract with a company also gets seedlings. Since these 

seedlings are given for free the farmers have no loan that needs to be repaid as it is for 

example with cotton. This means that the money made from jatropha goes straight to the 
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farmer and not back to the company. Some fertilizers and pesticides might need to be bought, 

but hopefully, in the future, the seedcake from jatropha will be brought back to the farmers 

and could then be used as manure. 

 Jatropha and other crops are competitors when it comes to work mostly during planting. 

Since jatropha is only planted once and not every year like the other most common crops this 

is only a problem one year. However, since it is a problem one year when jatropha don't give 

any yield, it can be a problem. If a crop is planted late that could mean less water and 

decreased yield production. There has been no mention of this from the farmers being 

interviewed, probably since the number of jatropha plants being planted each year is usually 

not that many. We got the impression that many farmers only expand their number of jatropha 

plants if they have time after planting other crops. As for weeding, pruning and the use of 

pesticides and fertilizers, many farmers tell us that they don't do any work after planting. For 

the ones that do, this could also clash with the same work done on other crops. The harvest 

time on jatropha can also clash with these activities, but since jatropha fruits get ripe and 

ready to pick during a long period of time, the farmers should have time to harvest and take 

care of their other crops as well. 

  

5.2 Social conclusions 

Long term social sustainability is dependent on many social issues that have no quick fix. To 

achieve sustainability a lot of issues concerning education, gender equality and infrastructure 

need to be addressed. However, jatropha has the potential to have a positive impact on these 

issues if the implementation is handled properly.   

In terms of gender equality the key question is who receives the cash income from 

jatropha. As most contract farmers have been male or widowed women, this indicates that it 

will behave as any other cash crop and therefore have no impact, positively or negatively, on 

gender equality. However, as non-contracted farmers are more often women and children this 

additional income will promote the women’s role in the household. 

Jatropha also has the potential to have a positive, if indirect impact on education.  If the 

additional income increases the financial stability and prosperity of the household, more 

children are likely to stay in school longer. However, jatropha will have little or no effect on 

other education factors such as motivation and physical access. 

 

5.3 Environmental conclusions 

Jatropha cultivation has the potential to beneficial to environmental sustainability. Using its 

deep roots to prevent erosion means that it could provide a tool to combat erosion and 

desertification in farmers’ lands that would also yield a profit when the seeds are sold. 

Similarly it could be used to combat deforestation by replanting Jatropha in areas of 

marginalized soil. These plantations could then later be harvested. However this strategy 

requires some consideration as it would require a lot of care to be economically profitable as 

well as raising concerns about biodiversity. 

Another benefit is the oil resource that jatropha provides. This has an impact locally as 

well as nationally. Local entrepreneurs may use this oil for soap production or other activities 

without relying on import from other countries. Jatropha also benefits Zambia by reducing 
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carbon emissions and rising costs of fossil fuels by providing a renewable alternative. The 

studies suggesting that Jatropha would have a higher green house gas emission profile that 

fossil fuels in Kenya cannot be directly transferred to the situation in Zambia due to alternate 

planting practices and the plans for domestic use of the fuel. 

 

5.4 Final conclusion and future 

In conclusion we believe that small scale jatropha cultivation will have a positive effect on the 

socioeconomic sustainability of the farmer’s situation. By growing jatropha on a small scale 

the farmer have a chance to earn money that in the future can lead to a better life for the 

farmer and their family. The extra income may lead to new investments in both the farm and 

the family, such as sending the children to school which is an investment for life.  

Growing jatropha should not be done before discussing it with the entire family. Even 

though the extra income might be exactly what the family needs, the decreased amount of 

before getting the money might be devastating for the family.  

 The help jatropha can give a farmer with keeping animals and avoiding soil erosion is 

also very positive. This can help the farmer keep their crop safe from animals as well as 

getting better yields from other crops. 

 Overall, we believe that jatropha can help the small scaled farmer achieve economic 

sustainability. There are some problems that both farmers and other persons and companies 

involved in the jatropha business in Zambia should be aware of. The farmers should be able to 

feel safe in growing jatropha, that they have help and support from companies and other 

involved around them. The best way for this is the contracts that the farmer and the company 

write together. This means that the farmer has insurance that someone will buy their seeds and 

that they can count on the income the selling of jatropha seeds bring. Even though jatropha 

sometimes replace food crops, the farmer can still get some food the years when jatropha 

won’t give any money buy intercropping jatropha with other crops. After that, the farmers 

will have money to buy both foods and other necessities. The key to get this to work though is 

information and education. The farmers needs to be fully aware of what they are getting into 

so that the smaller amount of food or the lack of income the first years won't come as a chock. 

We think it is the companies’ responsibility to tell this to the farmers. 

 We also believe that the future might not be the small fields of jatropha that a small scale 

farmer can manage to keep. For the farmers, it is better to start with jatropha as hedges or 

fences. By planting jatropha as a hedge, the farmers understand more on how to take care of 

the crop and they know what they are getting into if they later decide to plant jatropha on one 

of their fields. 

 Another important thing is that the farmers should encourage their neighbors to grow 

jatropha as well. The companies currently involved in buying jatropha need to get their 

transportation costs down. If there would be more jatropha in one place, the companies would 

be able to spend money on other things than collecting the seeds. Our recommendation for 

those money would be education and to make sure that the jatropha bi products will get back 

to the farmers. 
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Appendix 1: Interview questions eastern province 

 
General economic situation of the household 

 

1) Number of people in the HH 

2) Ha cultivated with annual crops? Perennial crops? Livestock? 

3) Other regular sources of income 

4) At which times of the year (months) do you get income from which source? 

Economic Indicators for Sustainability 

 

5) What do you know about Jatropha? 

a.  Do you know for what jatropha can be used (for what purpose Southern Bi-

oPower is buying your Jatropha seeds)?  

b. What do you know about the cultivation of jatropha? (Planting, weeding, prun-

ing, plant protection, harvesting) 

 

6) When was your Jatropha planted? 

 

7) What was the reason for which you originally planted Jatropha?  

 

8) How did you plant it? (hedgecropping, intercropping) 

 

9) On what type of soil? (virgin land or previously farmed land) 

 
10) How many Jatropha plants do you have? 

 

11) Where did you get your initial seeds from? 

 

12) How did you establish your Jatropha plantation?  

a. Did you irrigate your Jatropha after planting?  

b. Did you apply any fertilizer? If yes, what kind and how much per plant? 

c. or pesticides? If yes, what kind and against what? 

 

13) Have any companies approached you offering contracts to grow Jatropha 
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a. What terms do they offer? 

b. What price security do they offer? 

 

14) In total, how much work do you spend on your jatrophas per year?  

a. How many days did you spend on plantation establishment? (Direct seeding? 

Nursery establishment & transplanting, irrigation)? Who did this work? 

b. How many days for plantation management per year (weeding, pruning, fire 

breaks)? Who is doing this work? At which times of the year? 

c. How many days for harvesting? Who is doing this work? At which times of the 

year? 

d. How many days for seed cleaning and shelling? Who is doing this work?  

e. Have you had to hire extra workers? If so, for what work and for how many la-

bour days? How much do you have to pay them? 

f. Who in your family did what kind of work on the Jatrophas? 

 

15)  Since when are you selling jatropha seeds?  

a. How many kg did you harvest and sell  

i. this year,  

ii. last year,  

iii. the year before?  

b. for how much did you sell them? 

c. To whom? 

 

16)  What did you do with your jatropha seeds before selling? 

 

17)  How important is the cash income that you get for your seeds now?  

(eg what other income do you have between January and April?  

 
a. Do you still have own maize from last year?  

b. For what purpose do you use the income from jatropha? 

 
18)  How do you compare the income from jatropha against your other cash crops or an-

nual crops, considering the work spent, inputs used, and cash returns received? 
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19)  Do you intend to expand your Jartopha operations, or abandon it? What are the rea-

sons?  

 
 

20)  Do your neighbours grow jatropha? 

a.  If no, what do your neighbours think of you growing Jatropha? 

b. Why do they not grow it? 

 

Social Indicators for sustainability 

 

21) Do you have a clinic nearby? 

a. Is it affordable? 

b. How far is it? 

 

22) Do your children go to school? 

 

a. How many years? 

b. How far is it? 

c. Do they help out with the farming? 

d. Do your daughters also go to school? 

 

23) Where do you get your water? 

 

24) Have you had any shortages of food this year? 

a. If so, why? 

b. When? (which month) 

c. What, if any, help did you receive? 

 

25) What do people work with in the village? 

 

26) Do many leave for work in the cities? 

 

27) What work do women do? 
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28) Who decided to plant or not to plant Jatropha? 

 

Environmental Indicators of Sustainability 

29) In which month do you harvest which crops over the year? 

 

30) How much maize did you harvest last year, from how many hectare (lima)? 

 

31) What do you use to cook? 

a. If firewood, where do you get it? Communal land? 

b. And how much do you spend per month on cooking energy? (Money, labour) 

 

32) What do you use for lighting? 

a. Petroleum lamp 

b. Oil lamp 

c. Battery lamp 

d. Candle 

e. Electricity 

33) And how much do you spend per month on lighting? 

 

34) How much do you spend on soap per month? 

 

35) Are you interested in getting  

a. Jatropha oil lamps for lighting?  

b. Jatropha oil for cooking?  

c. Jatropha soap?  

d. Jatropha presscake as organic fertilizer 

In exchange for your Jatropha seeds? 
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Appendix2: Methodological Framework by Elisa Portale 

Table 1. Methodological framework 

 

This framework is divided into the three areas in column 1, that reflect the criteria for 

sustainability; Economic, Social and Environment. Column 3, labeled “contextualization”, 

includes issues of socioeconomic sustainability in a bioenergy perspective. It covers farmer’s 

needs, social cohesion, stability and problems related to increased standard of living. Column 

4, labeled “operationalization”, represents the indicators of socioeconomic sustainability 

based on farmer’s perspectives. 

Column 5, labeled Measurement tools is divided into subsets for each area of study; 

Performance, perception and structural characteristics. Performance concerns how 

economically feasible these projects are. Evaluating the feasibility can protect farmers from 

making a poor investment in jatropha. The largest subset, perception, has the strongest 

correlation to our study and covers the farmers understanding and self-assessment of the 

outgrower scheme. It includes the farmers perception of their; access to services, well being, 

food security and gender equality. The structural characteristics are defined as a set of best 

practices to ensure sustainability and creating a local market for biofuels. 

 


