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ABSTRACT 

Burundi's economy is predominantly based on agriculture which is not only a source of food 

for most households but also a source of revenue both in food sales and in the creation of 

labour opportunities. The agricultural sector of Burundi employs 90 percent of the workforce 

through small-scale, mainly subsistence-oriented family farming units. The sector 

contributes about 95 percent to the food supply and represents more than 50 percent of 

GDP. It is the first earner of foreign exchanges accounting for 80 percent of the country’s 

exports, mainly coffee and tea. The country is recognized as potentially self-sufficient in food 

production thanks to its bimodal rainfall pattern allowing three cropping seasons.  

However, the performance of this sector is very poor and 70 percent of the population lives 

under the national poverty line. The high prevalences of poverty and hunger are mainly 

attributed to the rapid population growth which leads to land scarcity and degradation. The 

increase in agricultural production remains generally lower compared to the rate of 

population growth. The main objective of this study was therefore to find out what really 

matters among small scale farms and suggest a model for agricultural production in 

response to the problem. 

As an attempt to answer the above problem, a research survey was carried out in Ngozi, one 

of the northern province of Burundi with a heavy population density (462 inhabitants per 

square kilometre). Surveys were held in august 2010. The sampling frame was based on a list 

of 360 households selected at random on 90 “collines” or hills (institutional demarcation) of 

Ngozi in 2007 by the project UA-FACAGRO (Université d’Anvers-Faculté d’Agronomie de 

l’Université du Burundi). A sample of 60 farms was purposely selected using a cluster 

analysis based on resource endowments and livelihood strategies. This stepwise approach 

was used in order to avoid sampling errors and hence to ensure a more reliable and 

representative sample.  

Results of statistical analysis showed that smallholder farmers are disadvantaged in both 

asset endowments and labour remunerations. The limited access to land leads to livelihood 

diversification through both on-farm and non-farm activities. Poor farmers have to diversify 

in order to get the amount of money necessary to buy food and to cover additional family 

expenses. However, the limited non-farm job opportunities constrain them to engage in 

agricultural labour where the levels of payment are very low. The low wages provided to 

agricultural labourers are mainly attributed to the low agricultural income which results 

from risk attitude of farmers and market failure. Despite the inverse relationship between 

farm size and labour availability in the region, the level of complementarities between large 

and small farms is very poor. The rate of own consumption among farmers (both rich and 

poor) is very high which adversely affects productivity and hence rural wages.  

Nevertheless, despite the rampant land scarcity, the model developed in this Master’s 

Dissertation shows that there are possibilities for households of Ngozi to optimally produce 

crops that meet their food security requirements while generating a certain level of income.  
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By growing a limited number of crops, farmers can benefit from an optimum land use which 

further contributes in improving farm output and increasing agricultural wages offered to 

landless households. However, the model highlighted in infrastructure especially storage 

system a necessary condition for the success of the agricultural specialization in fighting 

rural poverty. 

Finally, despite the great effort made in producing this Master’s Dissertation, no claim can 

be made to have fully covered the issue of agricultural production in Burundi. Amongst other 

limitations encountered, the complexity of agricultural system of Burundi and the use of 

Linear Programming model which relies on average farms drive up the author to formulate 

suggestions towards more research. Further researches could assess the scope of exchanges 

between farms both in input and outputs using Mathematical Programming based Multi-

Agents Systems in order to capture the real world heterogeneity and simulate sustainable 

resource use. 
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Chapter 1: INTRODUCTION 

1.1. General background 

The role of agriculture in development has been a controversial topic over the last century. 

Whereas agriculture was seen by William Arthur Lewis (1954) and Albert Hirschman (1958) 

as labour pool and not a motor of development due to its low linkage effect to enhance 

development in other sectors, John Mellor and Bruce Johnston (1961) recognised agriculture 

as the key sector for development on the other hand. They argued that agricultural growth is 

a precondition for economic take-off (Eicher and Staatz, 1998). Both industrialisers and 

agrarianists are criticized of having made the same mistake of neglecting the active 

interdependence between agriculture and industry. Mellor and Johnston (1961) do not deny 

that some developing countries could industrialize in the future. Yet, they consider 

industrialisation at the earlier stage of development as premature for most countries and 

discourage protectionist measures towards industrial sector which result in inefficacies and 

rent seeking behaviour (urban bias).  According to Kay (2008), a development strategy which 

creates and enhances the synergies between agriculture and industry by going beyond the 

rural-urban divide offers the best prospect for generating a process of rural development 

which can eradicate rural poverty. Moreover, growth models have to be balanced and not 

only between agriculture and industry, but also a balance within each sector (Ranis, 2004).  

Nevertheless, a dynamic development strategy has to find the right relationship between 

agriculture and industry in the development process according to the particular phase of the 

process and as structural conditions and international circumstances change (Kay, 2008). 

Therefore, an appropriate path for a particular country depends on its starting 

characteristics and global economic conditions (Norton et al., 2010). While some Third 

World Countries, where industrialization is warranted, can still rely on the industry-first 

model to kick-start development, other countries like Burundi may benefit more from an 

agricultural based model to achieve economic growth and hence promote global 

development considering the demographic and economic characteristics of the country 

(Ndimira, 1991).  

Burundi is a small landlocked country situated in the central eastern part of Africa.  With 

land area of 27,834 km² and a population size of 8.054 million people, it ranks second among 

the most densely populated countries in Africa and fifth among the Least Developed 

Countries considering its GDP of 100 US$ per capita (MINAGRIE, 2008). The country has a 

population density averaging 289.2 inhabitants per square kilometre and an annual 

population growth rate of 2.7 percent (République du Burundi, 2010). With an urbanisation 

rate of 8 percent, almost 90 percent of the population live in rural areas with agriculture as 

their main activity. Rural livelihoods in Burundi are closely tied to agriculture which is not 

only a source of food for most households but also a source of revenue both in food sales 

and in the creation of labour opportunities (WFP, 2004).  
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All these factors above mentioned suggest that the agricultural sector remains the engine of 

economic growth in Burundi. Moreover, limited natural resource endowments, low 

industrialization, high demographic pressure and low purchasing power of the population 

along with the fact of being a landlocked country offer limited opportunities for 

industrialisation (Bergen, 1986; Ndimira, 1991; US-DS1, 2011).  

Therefore the efficiency of resource use within agriculture as well as the allocation of 

resources has to be analysed when trying to understand the different development 

performances and potentials.  

1.2. Problem statement 

Burundi’s economy is highly dependent on the agricultural sector which is dominated by 

small-scale, subsistence-oriented family farming units. The country is recognized as 

potentially self-sufficient in food production thanks to its bimodal rainfall patterns and water 

availability allowing three cropping seasons (Bergen, 1986; Murison, 2004). Since 2005, as 

the country was recovering from more than a decade of civil strife, the government has 

undertaken promotional programs toward reviving agriculture with three main objectives (1) 

to restore food self-sufficiency; (2) to produce a marketable surplus; and (3) to increase the 

monetization of the rural economy (PRSP, 2006). However, despite the improvement 

recorded in recent years, poverty and hunger are still increasing in Burundi.  

The increase in agricultural production remains generally lower compared to the rate of 

population growth.  Recent data show that food demand is increasing at an annual rate of 3 

to 6 percent (Quentin et al., 2008) while agricultural production is facing a number of 

limitations related mainly to land scarcity and declining land productivity (RNI-Burundi, 

2008) which result into a decrease of per capita food production (FAO, 2003). Several studies 

converge to the same conclusion that poverty and food insecurity remain great concerns in 

Burundi. Among others, a study on household vulnerability analysis revealed that 66 percent 

of the population of the northern region of Burundi is poor and 72 percent of the population 

is food insecure with a daily food intake below 2,100 kcal per capita (Niragira, 2009). These 

results are confirmed by findings from studies conducted at national level. Based on the 

2006 QUIBB2 survey, the World Food Program estimated that 67 percent of the national 

population was poor (Quentin et al., 2008) while 63 percent was experiencing food 

insecurity (Baghdadli et al., 2008).  

Several causes of poverty and food insecurity have been pointed out and most research 

findings tend to focus on the importance of population growth which results in land scarcity 

and degradation, followed by climatic constraints, civil strife and policy inefficacy which fails 

to provide proper access to improved agricultural inputs, extension services and market 

infrastructures to small scale farmers (University of Ngozi, 2008).  

                                                           
1
 US Departement of State 

2
 Questionnaire Unifié des Indicateurs du Bien être de Base  
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These factors, combined with a lack of transformation and conservation technologies has 

compromised farmers’ ability and motivation to increase agricultural production. Therefore, 

households produce most of the food they consume by growing a mix of food crops, often 

associated with cash crops and some animals. The emphasis on diversification and self-

reliance is a rational strategy that has emerged in response to the concurrent pressures of 

intensification caused by the shortage of agricultural land, the unreliability of food markets 

and lack of opportunities to earn income outside of agriculture (Quentin et al., 2008).   

The majority of the authors cited above state that the problem of limited access to land is 

the main root of poverty and hunger in Burundi. Banderembako (2006) goes even further 

linking socio-political conflict with land problems and suggests that decision makers should 

recognize the relationship between conflict and land when  effective and equitable policies 

are to be developed (Banderembako, 2006). Traditionally, all land was formally held by the 

King and rights to the land were distributed to whoever was in need by the local chiefs (Le 

Bris et al., 1991). Nowadays, all land is being used, no more free spaces exist and hence that 

form of access to land is no longer feasible. Private land ownership has been formalized 

where farmers control their own land with the right to pass it down as an inheritance to 

their male children from one generation to another. Currently, the phenomenon of land 

fragmentation is very significant which complicates even more the management of land as a 

production factor. A situation is reached where land scarcity is such as that a reproduction of 

the system becomes virtually impossible.  

To overcome and adapt that constraining situation, there is a great need to improve the 

stewardship of scarce resources in agriculture. This need arises as both strategic necessity 

and an economic opportunity. This study analyses the scope of agricultural specialization in 

small scale farms in combating rural poverty and hunger. As pointed out by Bergen (1986), 

the mix of on-farm activities stands as both a cause and effect of poverty among farmers. 

Socio-economic and environmental conditions shape farmers’ behaviour and attitude 

towards ensuring self-reliance considering basic household needs. Moreover, the lack of 

specialization restrains farmers from enjoying their respective comparative advantages while 

hindering the monetization process in rural area. It reduces the possibility of exchanges 

between farmers and hampers potential options to optimize land use by undermining 

household liquidity which adversely affects investment in agriculture. 
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1.3. Research objectives  

The agricultural pattern that emerges in a particular area is in part the result of ecological 

factors, a specific combination of climate and soil, and in part the result of economic and 

cultural factors in the society that grows the crops (Norton et al., 2010). Indeed, there is a 

need to increase understanding of the opportunity and constraints farmers face when 

making decisions concerning their farms especially when it comes to allocating resources. 

This Master’s Dissertation intends to develop in-depth analysis of agricultural production 

systems in relation to farmers’ socio-economic characteristics in the northern region of 

Burundi in order to identify the potential for agricultural specialization. The region has been 

chosen purposely with regards to population density and agricultural production 

potentiality. The first specific objective of the study is to analyse the link between farmers’ 

socio-economic conditions and agricultural practices on the small scale farms. This will 

generate a deeper knowledge of the nature and the causes of poverty and hunger at 

household level. The second aim is to capture the situation in a mathematical way and 

generate simulation results reflecting the optimum combination of resources at farmer 

disposal. The third objective is to predict the outcomes of agricultural specialization in 

smallholder farming as an alternative way out of poverty in Burundi.  

1.4. Research questions 

In order to reach the above stated objectives, the research questions listed below constitute 

the baseline of this study: 

1. What are the main challenges smallholder farmers face which are forcing them in a 

poverty and food insecurity situation?  

2. What mechanisms are adopted by small scale farmers to address these challenges in 

order to meet their basic household needs? 

3. What is the optimal combination of resources to maximize farms’ outputs in small scale 

farms? 

4. How can agricultural specialization affect the household economy of smallholder 

farmers? 

5. What are necessary conditions for agricultural specialization to be a successful way in 

fighting rural poverty? 

6. Which recommendations can be drawn on how improvement in management of 

available resources could contribute to rural livelihood improvements? 
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1.5. Research methodology 

Research activities of this study are presented in figure 1.1 In 2007, 640 households were 

interviewed on 160 collines in the Muyinga and Ngozi provinces of Burundi. The sampling 

frame used for this study was based on the list of households visited in 2007. A sample of 60 

farms was purposely selected from a total number of 360 farms surveyed before in Ngozi 

province, using a cluster analysis based on resource endowments, agricultural practices and 

household income. This was done to assure that the sample represents the entire 

population.  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 1.1: Road-map of the research activities 
Source: Author’s research 

1.6. Structure of the dissertation 

This master dissertation is structured into two parts. The first part concerns the background 

of the study and comprises three chapters. The introduction aspect is dealt with in this 

chapter and the next chapter reviews some theoretical concepts used in this study. Chapter 

3 provides a brief overview of the study area characteristics. The second part of the 

dissertation concerns analytical aspects and is structured in four chapters. Chapter 4 explains 

the design of the research and the analytical methodology used; Chapter 5 is a descriptive 

study of the surveyed sample; Chapter 6 deals with modelling aspects used and their 

outputs. Finally, chapter 7 provides a summary of major findings, conclusion and some 

recommendations.  

Sampling procedure 

Cluster analysis 

Dataset 2007 

Questionnaire design 

Transcription and coding 

Data entry into SPSS 

Data cleaning  

Computation of 

variables 

Modelling and 

simulation (GAMS) 

Descriptive analysis (SPSS) 

Analysis framework 

Data collection (Field) 

60 farms 

               Literatu
re review

 

review
 

 

Complete writting up 
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Chapter 2: LITERATURE REVIEW 

2.1. Agriculture and global economic development 

“Most of the people in the world are poor, so if we knew the economics of being poor we 

would know much of the economics that really matters. Most of the world's poor people 

earn their living from agriculture, so if we knew the economics of agriculture we would know 

much of the economics of being poor” (Shultz, 1980). 

Schultz statement is of longer standing because the agricultural sector plays an important 

role in the global economy and world food supply. Three out of every four poor people in 

developing countries live in rural areas where they depend directly or indirectly on 

agriculture for their livelihood (WB, 2008). Moreover, people in developing countries who 

depend on agriculture for their living are typically much poorer than people who work in 

other sectors of the economy and they represent a significant share, often the majority, of 

the total number of poor people in the countries where they live (Cervantes et al., 2010). 

Therefore, agriculture stands as a vital tool for poverty eradication. It contributes to 

development as an economic activity, as a livelihood, and as a provider of environmental 

services, making the sector a unique instrument for sustainable development.   

Growth originating in agriculture is on average significantly more poverty reducing than 

growth originating outside agriculture due to its higher multiplier effects on other sectors 

through both forward and backward linkages. The agricultural sector is a labour pool and 

provider of food and raw material inputs for other sectors on one hand, while it is an earner 

of foreign exchange and a source of demand for other sectors’ output on the other hand. 

Likewise, when factor productivity in agriculture increases, real net national income rises 

substantially, and the expenditure of this income serves to stimulate other sectors of the 

economy (Mellor, 1995). Thus, a healthy, productive and sustainable agricultural sector is 

critical for achieving sustainable economic growth and poverty reduction (Cervantes et al., 

2010). Ellis and Biggs, citing Mellor (1976) revealed that rising agricultural output in the small 

scale farms sector results in rural growth linkages’ that spur growth of labour intensive non-

farm activities in rural areas (Ellis and Biggs, 2001).  

At microeconomic level, growth in agricultural commodities and labour markets are major 

sources of income growth for low-income households. Apart from income generation and 

employment opportunities, poor households’ conditions can also improve through price 

channels.  An increase in food production per capita could lower food prices and hence 

reduce poverty since food constitutes such a high share of the expenditures among poor 

households (Mellor, 1980). The positive income effect of lower food prices due to domestic 

food production growth, have important implications for poverty reduction policy (Bresciani 

et al., 2007). Accordingly, agriculture delivers more poverty reduction than other sectors, 

especially in the lower-income countries, because poor people participate more in growth 

from agriculture than in growth from other sectors (Christiaensen et al., 2007).  
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According to Mellor (1995), agriculture plays an important role in structural transformation 

of a country’s economy by creating savings and hence investments. With better technology, 

farmers could save money. Furthermore, there should also be a structural transformation in 

food demand in the course of development. These imply a relationship rooted in Engel’s 

Law. As evidence, several findings were discussed and cross-country comparisons made 

based on a sample of developing countries that had achieved rapid agricultural growth in the 

period after World War II. A cross-sectional dataset provided by the World Bank over the 

period between 1960 and 1989 revealed that for each 1 percent of acceleration in per capita 

agricultural growth, there is about 1.5 percentage point acceleration in per capita non 

agricultural growth in Asian countries. Latin American and African countries were to follow 

the trend at lesser extent especially for Africa (Mellor, 1995). Moreover, recent studies 

curried out in Africa suggest that every dollar of increased agricultural income generates 

roughly an additional of 30 to 50 cents in rural non-farm earnings (Haggblade, 2009).   

2.1.1. Growth and poverty reduction in agriculture’s three worlds 

By categorizing countries according to the share of agriculture in aggregate growth, and the 

importance of total poverty in rural areas, using the $2-a-day poverty line, World Bank’s 

Report (2008) adopted a model of three ‘agricultural worlds’ comprising agriculture-based, 

transforming and urbanized countries. This highlights the scope of agriculture growth in 

contributing to economic growth and poverty reduction for each country type. The 

perspective can also describe different categories of households with varying livelihood 

patterns in the rural world. Rural households design livelihood strategies to suit their asset 

endowments accounting for the constraints imposed by market failures, state failures, social 

norms, and exposure to uninsured risks. Five distinct categories of households are 

distinguished considering their respective livelihoods strategies; market oriented, labour 

oriented, subsistence oriented, migration oriented, and diversified households. Therefore, 

since the importance of each category of household type differs across countries and given 

the diversity of poverty and type of environmental problems, there is a need for context 

specific agendas to reduce rural poverty (Reardon and Vosti, 1995).   

The characterization of the three distinct rural worlds is mainly based on the share of 

agriculture in global economic growth, the importance of rural poverty and the livelihood 

strategies adopted by households within and across countries. In agriculture-based 

countries, the agricultural sector is a major source of growth accounting for 32 percent of 

GDP growth on average and most of the poor live in rural areas (70 percent). Households in 

this category rely mostly on farming led strategies particularly subsistence oriented. In 

transforming countries, agriculture is no longer a major source of economic growth. It 

contributes on average 7 percent to GDP growth. Yet poverty remains overwhelmingly rural 

and rural areas account for 82 percent on average of all poor people in these countries. 

Households of transforming countries rely on labour and migration-oriented strategies. 
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In industrialized countries, agriculture contributes directly even less to economic growth, 5 

percent on average, and poverty is mostly urban. Household of this category are labour and 

migration-oriented strategies (WB, 2008). 

Arguably, agricultural growth has special powers in reducing poverty across all country 

types, albeit in different ways. While in agriculture based countries, agriculture has proved 

to be essential for growth, the agriculture remains important in both transforming and 

urbanized countries. Rural-urban income disparities in transforming countries cause a 

continuing extreme rural poverty and stands as the major source of social and political 

tensions. Addressing these challenges requires improving the asset position of the rural 

poor, making smallholders farming more competitive and sustainable. For the urbanized 

countries, where a high share of the population depends on industrial sector, agriculture can 

help reduce the remaining rural poverty (WB, 2008) while it may save countries from 

depending on food imports. Any dependence on foreign trade may be considered risky to a 

country’s economic health since it places the country in dependence position.  

2.1.2. Evolving approaches to rural development 

After the Second World War, theories and models have been developed with the aim to 

understand the prevailing economic context and hence to develop sustainable strategies for 

economic growth. During the period immediately following the war, no readily available 

conceptual/theoretical framework existed to analyse largely peasant agrarian societies. 

Therefore, the background of the major intellectual contributions in development economics 

reflected the post-war economic policy thinking in Developed Countries (FAO, 1995; Mellor 

1995). In the 1950s and 1960s, many development economists analysed how the agricultural 

and non agricultural sectors interact in the process of economic growth, using simple two-

sector models. Most economists of the so called “economic growth and modernization era” 

didn’t view agriculture as an important contributor to economic growth. This abstract 

theorizing was sharply criticized by dependency theorists, among others, who argued that 

such work abstracted from the institutional and structural barriers to broad-based growth in 

most low income countries (Eicher and Staatz, 1998).  

Since the 1960s, significant changes have occurred in macro policy processes and agricultural 

structures to seek more sustainable ways of production, the right policies and supportive 

investments at local, national and global levels. During the 1970s and 1980s, the focus of 

research emphasized the development of a more detailed theoretical and empirical 

understanding of the rural economy.  Further, the rallying calls of poverty alleviation (1980s), 

poverty reduction (1990s) and poverty eradication (2000s) have been an important 

continuing discourse for identification of key approach to rural development. Structural 

adjustment and its adjuncts in the form of trade and market liberalization were multi-

sectoral in intent, as also were their downstream extensions in the areas of state-market 

relation and good governance. However, these theories and related policies were viewed 
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essentially as society or economy-wide in their scope. They were criticized for containing 

nothing intrinsically rural or agricultural about them at root (Ellis and Biggs, 2001).  

Since 1999, Poverty Reduction Strategy Papers (PRSPs) were introduced as a new framework 

to enhance domestic accountability for poverty reduction reform efforts. This was 

considered as a means to enhance the coordination of development assistance between 

governments and development partners. PRSPs are preconditions of access to debt relief 

and concessional financing from World Bank and the International Monetary Fund.  They are 

prepared by governments through a participatory process involving civil society and 

development partners (WB, 2011)3. However, criticisms stipulate that the Poverty Reduction 

Strategy Papers tend to increase poverty. They argue that the criteria used to judge them 

are ambiguous and tend impose neo-liberal policies along the lines of the Washington 

Consensus. Figure 2.1 gives a summary of dominants paradigms and sequential popular rural 

development emphasises between 1950 and 2000. 

      1950s        1960s        1970s       1980s       1990s       2000s 

      

                      Dominant Paradigms and Switches  

   

            

    

                              rising yields on sufficient small farms 

  

    

    

    

      

                                                 Some Sequential Popular Rural Development Emphases 

 

    

    

     

     

                                   

   

     

     

                                     

    

                                                                       

 

Figure 2.1: Dominant and sequential themes in rural development  

Source: Ellis, F. and Biggs, S. (2001): Evolving Themes in Rural Development 1950s-2000s. University 

of East Anglia, Development Policy Review, vol.19, No. 4, pp. 437-448  

                                                           
3
 http://go.worldbank.org/QP8TGIEM90 

modernisation, dual economy 

                             rising yields on sufficient small farms 

process, participation, empowerment 

Sustainable Livelihood   approach 

        community development 

         small-farm growth 

integrated rural development 

market liberalisation 

participation 

     PRSPs 

modernisation, dual economy modernisation, dual economy 

Sustainable Livelihood   approach 

        community development 

integrated rural development 

http://en.wikipedia.org/wiki/Neo-liberal
http://en.wikipedia.org/wiki/Washington_Consensus
http://en.wikipedia.org/wiki/Washington_Consensus
http://go.worldbank.org/QP8TGIEM90
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2.1.3. Agrarian theory of agricultural growth 

A widely recognized paradigm to have influenced the rural development thinking was the 

theory of agricultural growth based on small farm efficiency. This arose as early as 1964 with 

the publication of Transforming Traditional Agriculture by Schultz. In converse of the 

modernization and dual economy models that were focusing on large scale modern 

agriculture and markets which dominated the scene in the 1960s, Schultz put the rational 

allocation of resources in traditional small farms in a central position of his theory. He 

suggested that small farm in particular should form the central focus of an agriculture 

centred development strategy. John Mellor (1966) was among his most important 

proponents pointing out that the faster agriculture grows, the faster its relative size declines.  

According to Ellis and Biggs (2001), this occurs because rising agricultural productivity 

stimulates demand for nonfarm input services to agriculture, as well as creating an internal 

consumer market for industrial goods (Ellis and Biggs, 2001). In certain circumstances, 

agricultural growth helps to set in motion overall economic growth, but since such growth 

causes an increase in the number of non-agricultural jobs and in the demand for foodstuffs, 

as well as the production of agricultural implements, agriculture itself undergoes a 

transformation (Malassis, 1975). These ideas continue to be important since both growth 

and equity goals appear to be satisfied simultaneously via the emphasis on small farm 

agriculture. The World Bank emphasizes that agriculture continues to be a fundamental 

instrument for sustainable development and poverty reduction in the 21st century. 

Improving the productivity, profitability, and sustainability of smallholder farming is put 

forward as the main pathway out of poverty in using agriculture for development (WB, 

2008). 

2.2. Traditional agriculture in developing world 

Before considering how to foster development, one needs knowledge of the nature of 

agriculture in developing countries to be able to understand the steps needed to stimulate 

agricultural development and how these changes will affect the people involved (Norton et 

al., 2010). Different terms routinely used in agricultural economics such as small farm, farm 

household, small scale, peasant,  traditional, and subsistence  to characterize agriculture of 

Least Developed Countries are vague and  often lead to confusion (Ndimira, 1991).  

While the first set of concepts refers to a dimensional aspect, terms like peasant, traditional 

or subsistence agriculture have in principle nothing to do with farm size and leave ambiguity 

in policy intervention when considered separately. Schultz (1964) called traditional 

agriculture, farming as a way of life based on long established folk ways, learning from 

experience where knowledge of the arts is passed on from father to son by word of mouth 

and demonstration. Traditional farmers continue year after year to cultivate the same type 

of land, to sow the same crops, to use the same techniques of production and bring the 

same skills in agricultural production (Shultz, 1964). Subsistence farming, according to the 

Encyclopaedia Britannica, is a form of farming in which nearly all of the crops or livestock 
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raised are used to maintain the farmer and his family, leaving little, if any, surplus for sale or 

trade (Cadot et al., 2005). Peasant agriculture is essentially characterized by the fact that the 

initiative for production is left to the individual peasant (Malassis, 1973). 

From the above definitions, the problem is now to find which terms fit best to the particular 

context of Burundi. Farmers in Burundi have been using methods they have inherited. 

However, some changes have taken place slowly. In addition, the initiative for production is 

taken by the individual farmers and their households. Farmers mostly rely on self-

sufficiency in production factors, consume most of their production, but they are in contact 

with the market for purchase or sale of non food products and possibly small amounts of 

food.  In other words, both characteristics of a traditional and a peasant agriculture are 

found. Moreover, few farmers are in a state of pure subsistence where they buy and sell 

nothing outside of their farms.  

To be able to develop a coherent intervention, there is a great need to understand the 

common characteristics found in traditional agriculture. The term is defined too broad to 

cover the diversity and heterogeneity of the sector and it may be misleading by focusing on 

merely one characteristic (Miracle, 1968). In attempt to cover diversity and heterogeneity, 

agricultural economists developed a compound of definitions to fully cover different facets 

of traditional farmer: “ the subsistence and peasant farmer is a farmer who (1) consumes 

most of what he produces and/or sells very little of his product in the cash market; (2) buys 

very few items to use in farming and for consumption; (3) uses very little, if any, non-family 

labour; (4) employs a level of technology which is usually described as traditional or 

primitive and which changes slowly if it all; (5) suffers a level of living which while not closed 

to the biological minimum is still judged as meagre by most standards; and (6) operates 

within a decision-making context where the issue of family survival predominates and 

therefore where his primary goal of production is for home consumption rather than for the 

market” (Clifton and Wharton, 1971).  

2.2.1. Economic rationality in traditional agriculture   

Looking at the different characteristics of traditional farmers, many development 

economists tend to describe them as technically back warded with deficient entrepreneurial 

ability and limited aspiration. However, traditional farmers are economically rational, they 

are motivated to raise their standards of living while of necessity, they are cautious (Norton 

et al., 2010). According to Clifton and Wharton (1971), there is ample evidence that 

subsistence farmers are economic actors who do maximize in the utilization of their 

available resources given the available technology. Such farmers may be operating at low 

absolute levels of production but they are nevertheless optimizing at the ceiling of the 

available technological possibilities (Clifton and Wharton, 1971). Small scale farms appear to 

be more productive and efficient than large ones according to the so-called ‘inverse 

relationship’ between farm size and productivity. Using a pooled farm level dataset, in one 
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Indian state Haryana, Carter (1984) found a very strong inverse relationship between farm 

size and productivity, with per hectare production declining nearly 40% as farm size doubles.  

As mentioned above, Schultz (1964) was among the first authors to develop a theory of 

rationality in traditional farming. He considered subsistence agriculture as a particular type 

of economic equilibrium characterized by a constant level of technology, preference, 

motivation and income streams with net savings approaching zero. He argued that 

rationality depends on how production factors land and labour are combined to reach the 

equilibrium (Schultz, 1964). From a series of observations conducted in Indian communities 

of Guatemala and in India, Schultz demonstrated how efficient a traditional farmer is in 

using production factors at hand. He considered these communities as even more poor but 

refuted any link of poverty to a particular significant inefficiency in factor allocation. The 

communities were considered poor because the factors on which the economy is dependent 

were not capable of producing more under the existing circumstances (Schultz, 1964).  

2.2.2. Risk and uncertainty in traditional agriculture  

Risk can be defined as imperfect knowledge where the probabilities of the possible 

outcomes are known, and uncertainty exists when these probabilities are not known (Kaan, 

2000). Traditional farmers face many risks, including weather-related uncertainty, 

agricultural pest and diseases, price and market, and human health risks or personal risks 

(Norton et al., 2010; Clifton and Wharton, 1971). They can be grouped into two categories; 

endogenous risk referring to the risk from shocks that are generated and amplified within 

the system; and exogenous risk, which refer to shocks that are induced from outside the 

system (Danielsson and Shin, 2002). Whereas farmers can deal with endogenous risks, the 

costing and incidence of exogenous risks are most often beyond their decision making 

control.  Farmers usually make effort to reduce risks subjected to their control. They usually 

try to develop strategies against any situation susceptible to affect the net return of the farm 

family. Formal risk management mechanisms are often missing in developing countries.  

Therefore, rural households use informal mechanisms to cope with their risky environment 

(Dercon, 1999).  Risk spreading is the most common and frequently used strategies in 

traditional agriculture. Farmers cope with unintended risk by establishing or strengthening 

social relations. This affects the terms on which people gain access to resources and help 

them to exchange resources through joint and extended kinship networks (Berry, 1989). 

Households also tend to rely on multiple sources of income. Most rural families have 

multiple income sources. This may indeed include off-farm wage work in agriculture, but is 

also likely to involve wage work in non-farm activities, rural non-farm self-employment (e.g., 

trading), and remittances from urban areas and from abroad (Ellis, 2000).  In some African 

regions, the share of non-agricultural earnings already accounts for as much as 40 to 45% of 

average household income and seems to be growing in importance (Little et al. 2001) 

despite the persistent high share of agriculture in African economies. Therefore, highly 

seasonal, non-farm activity fills in labour troughs in the agricultural calendar. Manufacturing 
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typically accounts for 20-25% of rural non-farm employments, while trade, transport, 

construction and other services account for 75-80%. Remittances from urban areas prove 

important in some locations, particularly in areas with large mining labour exports. But, 

overall, local rural services, commercial and other business activity account for 80% of rural 

non-farm earnings (Haggblade, 2009).   

In addition, traditional farmers determine their cropping system based on the complex 

interaction of many considerations, including production objectives, resource endowments, 

labour availability, risk, and uncertainty (Baghdadli et al., 2008). In most cases, they adopt 

multiple on-farm activities and mixed crops on a single plot of land in a single season. They 

diversify their farming activities by growing food crops for their own consumption and non-

traditional cash crops as well as raising livestock (Urassa, 2010). With regard to mixed 

cropping system, farmers tend to focus on reliable crops which have proven to be promising 

both in production and resistance to adverse weather conditions.   

2.3. Need for efficient resource use in agricultural production 

Global demand and consumption of agricultural crops for food, feed, and fuel is increasing at 

a rapid pace and food production could be required to double in developing countries. 

According to FAO (2010) the total number of undernourished people in the world is 

estimated to have reached 1,023 million in 2009 and developing countries account for 98 

percent of them. In the quest for solutions to the problem of food security and under 

nutrition, concerns are often expressed about the capability of the world's agricultural 

resources, technology and human ingenuity to increase food supplies by as much as required 

to ensure to all people adequate access to food (FAO, 1995). Until the middle of the 

twentieth century, expansion of cultivated lands successfully kept pace with population 

growth. The doubling of cereal output in the past fifty years came from three main sources: 

(1) expansion of land under cultivation, (2) increased intensity of cultivation and (3) yield 

increases. However, while irrigated areas have more than doubled from 1950s to 1980, its 

rate of growth has since slowed substantially, as well as the expansion of cultivated acreages 

in rain-fed areas. The current view is that the next doubling of food production must come 

primarily from increased productivity (Eicher and Staatz, 1998; FAO, 2002; WB, 2008).  

There is a widespread thought which underestimates the relevance of the concept of 

Malthusian crisis. People believe that the power of engineering will overcome problems and 

shortages whenever occurred. From hunting and gathering, slash and burn cultivation to 

sedentarism witnessing evolution in ancient times, people have adapted their ways of living 

to the environmental conditions. As the population size increases, the methods of farming 

change to adapt to the needs of the growing population. Boserup (1965) was among the first 

proponents of that theory, recognising value in peasant societies and attributing to them the 

endogenous capacity to evolve and modernize. She stipulated that population growth is a 

true engine of agricultural progress by inducing a decrease in the hourly productivity and 

hence, forcing people to change production techniques. As the land becomes scarcer, 
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peasant farmers work the land more intensively by shortening fallow periods and applying 

more fertilizers (Boserup, 1965).  

Indeed, in contemporary time farmer has roughly, by efforts of reason, escaped from what 

Malthus called the population trap. Although, technology-based developments succeeded in 

keeping global food production ahead of population increases through the last century, 

humanity may yet be confronted with a global food crisis in coming decades. Since virtually 

all the readily available land is already under cultivation, more land is coming out of 

production today because of degradation (Eicher and Staatz, 1998).  

Nowadays, the saturation of agricultural lands offers few options for agriculture to meet the 

increasing world food demands. Likewise, land with agricultural potential is increasingly 

occupied by human settlements and socioeconomic infrastructure (FAO, 1995). Cropland 

scarcity is a real problem confronting prospects for large scale increases in food production 

(Rees, 2004). The poorest countries have growing rural populations and fixed land bases. 

Many regions in South Asia and Africa have experienced decades of decline in the available 

acreage per farmer, sharply reducing their ability to feed themselves or initiate economic 

transformation out of agriculture (Norton et al., 2010). Moreover, already an increase in 

productivity in many developing countries is putting stress on the natural resources base. 

Among the causes, deforestation and overgrazing probably contribute one-third each, with 

the bulk of the balance due mostly to mismanagement of arable land (FAO, 1995). 

Therefore, the difficult challenge facing world agriculture is to double production on the 

same land base while maintaining or, hopefully improving the natural resource base. These 

are the twin challenges of creating environmentally sustainable production systems, 

productivity improvement and improved management of natural resources (Eicher and 

Staatz, 1998).  

2.3.1. Economic optimum, marginal productivity and farming efficiency   

The crucial role of efficiency in increasing agricultural output has been widely recognized by 

researchers and policy makers alike (Omonona et al., 2010). With limited natural resources, 

an efficient utilization of resources; land, capital, and labour constitutes an important factor 

contributing to rapid economic growth (Mellor, 1995). Economic growth requires 

transforming a country’s basic production resources into products and doing so in ever more 

efficient ways. According to Norton and colleagues (2010), the concepts of production 

function, marginal product and economic optimum are suited to characterize how that 

transformation occurs. Marginal productivity helps determine payment to factors of 

production. Likewise, prices of outputs and, marginal productivity of an input determine the 

demand for the input.  

Farmers mention a variety of factors to explain their choices of production. However 

economic optimality explains most their choices. Farmers are rational and choose options 

that will give them the highest level of well being attainable given the prices they face, the 

available resources and technology, and their ability to absorb risk. Because farmers 



15 
 

optimize, they generally choose to be somewhere along the production function where the 

slope of marginal product of an input is equal to the slope of the total product curve. That is 

what economists call economic optimum point. For any given level of input they prefer to 

obtain as much output as they can (Norton et al., 2010). 

However, in practice, farmers often fail to take optimal decisions which could increase 

output due to several reasons: among others, lack of knowledge, risk attitude and 

uncertainty, different objectives, resource quality differences, market imperfections, 

inappropriate institutions, etc. Therefore, growth in output can occur when these challenges 

are attenuated and farming conditions improved. According to the authors above cited, that 

can happen through a change in market opportunities and relative price, which leads 

farmers to add inputs using existing technologies, or because of an innovation that allows 

production of more output at a given level of inputs. They distinguished three ways to get 

increased output per unit of input: (1) increases in scale or specialization; (2) increase in 

efficiency; and (3) technological change. Another means of stimulating growth is through 

increased human capital as embodied in people and improvement in social institutions 

(Norton et al., 2010). 

2.3.2. Agricultural specialization and efficiency gains 

The law of diminishing returns has important implications as population or capital increases 

against a fixed land base. To overcome diminishing returns and sustain growth over time, 

people need technological change, increased specialization and trade, and improvements in 

efficiency (Norton et al., 2010). These conditions require profound adjustments both in 

production processes and policy making of one’s economy. Structural transformation of an 

economy into more diversified non-agricultural activities is frequently triggered by 

productivity growth and increasing commercialization and specialization in agriculture; the 

structural change from a subsistence agriculture to a specialized and market oriented one 

leads to higher income and poverty alleviation (Emran, 2008).  

Land scarcity, observed in many developing countries, changes in land–labour ratios, driving 

up the intensity of cultivation and, where possible, shifting production toward the market 

and to higher value products. Markets trigger commercial intensification of agriculture in a 

commodification pathway. Investments in crops or livestock modify the factors and value of 

production per hectare (Lambin et al., 2001). Ndimira (1991), studying the scope of 

structural transformation of the agricultural sector of Burundi, pointed out that when 

farmer’s objective shifts toward a more optimizing system, the productivity increases by 6 

and 5 times for land and labour respectively. However, large farms were relatively more 

suited to change from subsistence to market oriented system rather than small farms. The 

former types tend to specialize in high value crops and are willing to hire 59% of extra hours 

to complement family labour which exerts a strong demand in their neighbourhood. 

Increased labour demand would improve income of landless farm households by increasing 

wages of agricultural daily workers (Ndimira, 1991).  
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Specialization is more economically desirable because it triggers improvement in exploiting 

comparative advantages. Comparative advantage is an economic theory soundly based on 

the concepts of opportunity costs and relative efficiencies with respect to resource use. The 

concept of comparative advantage deals with whether an individual economic unit (person, 

region or nation) has an advantage in producing a particular good compared to the other 

goods that can be produced and compared to the trading opportunities that may be 

available. One individual economic agent specializes in producing the goods in which it has a 

comparative advantage and trading with other agents for goods in which it has a 

comparative disadvantage (Dunmore, 1986). Productivity is further increased by the 

specialization made possible by reduced transaction costs and expanding trade. Increased 

trade and rising incomes make it possible to change the composition of output and thereby 

boost productivity still further (Mellor, 1995). According to Norton and colleagues (2010), 

such specialization and trade can raise productivity while attracting savings and investment.  
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Chapter 3: OVERVIEW OF THE STUDY AREA CHARACTERISTICS 

3.1. Economic context and agricultural sector of Burundi 

3.1.1. Socioeconomic situation  

Known as “Land of A Thousand hills” due to its landscape of unending succession of 

mountains, Burundi is a landlocked country in the great lakes region of eastern Africa. It is 

bordered by Rwanda to the North, Tanzania to the East and South, and Democratic Republic 

of Congo to the West. The country occupies an area of 27,834 km², of which 25,650 km² is 

made up of land. The third national demographic census of 2008 reported a population of 

8,053,574 inhabitants of which 3,964,906 are males and 4,088,668 females. Burundi ranks 

among the most densely populated countries in Africa and in the world. The population 

density is 289 inhabitants per km² with an average growth rate of 2.7 percent and a fertility 

rate of six births per women (République du Burundi, 2010). The majority of the population 

live in rural areas with 70 percent living under the national poverty line (MINAGRIE, 2008). 

Life expectancy at birth is 44.1 years for men and 46 for women (MINISANTE, 2010). 

Burundi's economy is predominantly based on agricultural sector which employs 90 percent 

of the workforce and contributes about 95 percent to the food supply. Agriculture 

represents more than 50 percent of GDP and over 80 percent of export earnings mainly from 

the export of coffee (Baghdadli et al., 2008). The leading agricultural products can be 

classified into cash crops, food crops and horticultural produces. The primary food crops, 

mainly for domestic consumption, include banana, cassava, maize, potatoes, sweet 

potatoes, beans, ground nuts, legumes and indigenous vegetables. The most important cash 

crop is coffee followed by tea and cotton (MINAGRIE, 2008). Food crops and livestock 

represent the main source of food and income for most households mostly for subsistence 

farmers. However, the performance of these subsectors is very poor and imports of 

foodstuff are increasing steadily, exerting growing pressure on foreign currency reserves 

(PRSP, 2005).  

The country is resource-poor with an underdeveloped manufacturing sector. Little industry 

exists except the processing of agricultural exports. There is also a potential wealth in 

petroleum, nickel, copper, gold, and other natural resources; however, these resources are 

not being exploited.  Despite the recent improvement in security situation, the lack of 

adequate infrastructure and energy put limit on industrial development, which is hampered 

by Burundi's distance from the sea and high transport costs. Lake Tanganyika remains an 

important regional trading point. Although is potentially self-sufficient in food production, 

Burundi remains heavily dependent on aid from bilateral and multilateral donors (US-DS, 

2011).  
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3.1.2. Performances of agricultural sector in Burundi 

Agricultural sector provides more than 50 percent of overall GDP growth in Burundi. Food 

crops contribute 46 percent while cash crops contribute only 4 percent although these cash 

crops generate 80 percent of export earnings (MINAGRIE, 2008). Food crops and livestock 

produced for home consumption account approximately 73 percent of total revenue earned 

by rural households, with other 27 percent coming from cash crops and labour (Baghdadli et 

al., 2008). Agricultural production systems have evolved in response to the high population 

density and associated acute scarcity of agricultural land. However, yields of major crops 

grown in Burundi have changed very little during the past 20 years (MINAGRIE, 2008). Food 

crop yields remain low. Figure 3.1 shows the trends in production of major crop categories 

grown in Burundi over the past seventeen years. The production drop in 1993/1994 

coincides with the outbreak of a civil war. 

 

Figure 3.1: Evolution in agricultural production for the main crop categories in Burundi 
(1990-2007) 

Source: Author’s research based on MINAGRIE (2008)    

With already exhausted expansion possibilities of arable land, the little production gain 

recorded in recent years has been achieved through intensification of production on land 

already being exploited. Cochet (2004) stipulates that the absence of alternatives and low 

opportunity cost of labour have been among the necessary conditions for the intensification 

of farming systems and the maintenance of relatively high levels of self-sufficiency in 

Burundi  (Cochet, 2004). According to Baghdadli and colleagues (2008), intensification 

involved the following: 

- Introduction of new short duration cultivars to cropping rotation allowing the 

multiplication of crop cycles; 
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- Adoption of agro-forestry to facilitate exploitation of steep slopes, permit 

diversification of income sources, provide protection against soil erosion, and 

contribute to restoration of soil fertility; 

- Increasing use of roots and tubers that are less demanding on soil fertility, less 

susceptible to insect pests and diseases, and that can be left in the ground for longer 

periods and harvested outside the normal harvesting periods;  

- Systematically practicing multi-level associated cropping systems, which optimize the 

use of the limited area and workforce.  

3.1.3. Agricultural specialization among agro-ecological zones of Burundi  

Burundi is divided into 11 agro ecological zones based on a combination of characteristics of 

soil, relief, climate, flora and fauna. With reference to diversity in agro ecosystems, Bergen 

(1986) claimed that regional specialization of agricultural production is a potential way out 

of poverty and hunger in Burundi since each zone has comparative advantage in agricultural 

production with regards to specific characteristics.  However, recommendations formulated 

by the author didn’t go into practice. The only existing forms of specialisation result in 

natural bounds limiting some crops from being grown in different ecological conditions.  

Beside the agro-ecological based typology of farming systems in Burundi, Manyong et al. 

suggested that distinctions has also to be made between farms and within regions. The 

geographical process is insufficient for agricultural production since it is unable to reduce the 

disparities existing among various farming units. They stated that the variability and 

diversities between production units of each zone should be recognized in the very first 

phase of the planning process when defining strategies of agricultural development 

(Manyong et al., 1987).  

3.2. General characteristics of the province of Ngozi  

3.2.1. Location and demographical aspects 

Ngozi, our study area, is one of the 17 provinces of Burundi. It is located in the northern part 

of the country between 2°39’19’’ South latitude and 30°11’35’’East longitude.  The province 

of Ngozi covers 1,473.68 km² land area and comprises 9 communes subdivided into 298 

collines (MPDRN, 2006). It shares borders with: Republic of Rwanda in the North; the 

province of Kayanza in the West; the province of Gitega South; the province of Kirundo in 

the North-East; and the provinces of Muyinga and Karusi in the East. 

With a population of 660,717 inhabitants, Ngozi ranks among the most overpopulated 

provinces of Burundi. It has an average population density of 462 inhabitants per square 

kilometre which can even exceed 600 in some communes. Table 3.1 shows the population 

density observed in Ngozi province by commune and figure 3.2 is the map the communes of 

Ngozi. 
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Table 3.1: Population density per commune of Ngozi 

Commune Inhabitants Surface area Population density 

Busiga  65,143 121.32 536.95 

Gashikanwa  57,086 142.78 399.81 

Kiremba  93,336 243.43 383.42 

Marangara  67,832 182.29 372.11 

Mwumba  61,584 128.70 478.50 

Ngozi  120,557 184.46 653.56 

Nyamurenza  57,202 96.98 589.83 

Ruhororo  62,337 154.10 404.52 

Tangara  75,640 219.80 344.13 

Province  660,717 1,473.86               462.54 

 Source: Author’s research based on MPDRN (2006) and RGPH-2008 

 

 

Figure 3.2: Research area 

Source: Monographie du Burundi (MPDRN, 2006) 

3.2.2. Physical environment of Ngozi 

The province of Ngozi lies on the central plateau of Burundi from west to east. The dominant 

landscape is made up by a succession of hills separated by wide valleys characteristic of 

Buyenzi region with moderately higher altitude of 1,700 m (MPDRN, 2006). The central 
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plateau enjoys cool weather, with an average temperature of 20 °C. The average 

temperature in Buyenzi region varies between 17 and 22 °C. Large variations occur during 

the dry season with absolute highs of 32°C during the day and 2.8°C at night (ISTEEBU, 2007). 

The region is characterized by two main seasons, namely the rainy season alternating with a 

dry season. The rainy season lasts about 8 months (October-Mai) while the dry season lasts 4 

moths (June-September). However due to climate changes, the current trend is the 

shortening of the rainy season.  The average annual rainfall varies between 1,200 mm and 

1,500 mm (MPDRN, 2006). The bimodal rainfall pattern allows three cropping seasons per 

year. The first rainfall is likely to occur in October, but there is less precipitations in January-

February. This is the little dry season called “umukubezi” allowing farmers to handle 

agricultural produce of the first cropping season.  The second season (Impeshi) ends in June 

with the beginning of the dry season. The dry season coincides with the third cropping 

season commonly known as C season or “Ici” in local language. During this period, farmers 

grow mainly vegetables, beans, maize, potatoes and off-season crops such as rice in 

wetlands and river valleys. These characteristics confer to the region a humid and tropical 

climate tempered by altitude and would be one of the reasons for the heavy population 

density observed in the region since it promoted human settlement. The agricultural 

calendar is given in table 3.2. 

Table 3.2: Agricultural calendar and main crops practiced in Ngozi 

 

Crops  

                                On hillside (rainy season)       Wetlands    (dry season) 

1
st

 Season: A 2
nd

 Season : B 3
rd

 Season : C 

OC. NO. DE. JA. FE. MA. AP. MA. JUN. JUL. AU. SE. 

Beans  ssss 

  zz 

ssss 

zzz 

 zzzz zzzz ssss   zzzz  

     ss 

 

ssss 

 

Soya beans   ssss   zzzz ssss   zzzz    

Peas       ssss   zzzz    

Ground nut       sss ssss      zz  zzzz   

Maize ssss  ss   zzz zzzz 

 

 

ssss 

 zzz zzzz       sss 

 zzzz 

ssss     

Rice    zzzz     ssss     zzzz  ssss  

Sorghum     sss ssss      zzzz  zzzz   

Potatoes  ssss zzzz    zzzz  ssss    zzzz  ssss  

Banana ssss 

zzzz 

ssss 

zzzz 

 

zzzz 

 

zzzz 

 

zzzz 

 

zzzz 

 

zzzz 

 

zzzz 

 

 zzzz 

 

 zzzz 

 

zzzz 

 

zzzz 

Sweet potatoes ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

 

 zzzz 

 

 zzzz 

 

zzzz 

 

zzzz 

Cassava  ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

 

 zzzz 

 

 zzzz 

 

zzzz 

 

zzzz 

Colocases ssss         zzzz  zzzz zzzz zzzz 

Tobacco  zzzz ssss     zzzz  ssss    

Avocado   

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

ssss 

zzzz 

 

zzzz 

 

zzzz 

 

zzzz 

 

 zzzz 

 

 zzzz 

 

zzzz 

 

zzzz 

Coffee   ssss ssss    zzzz zzzz zzzz    

Source: Adapted from MINAGRIE (1980)                 

Legend: s: sowing/week,   z: harvest/week 
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Ngozi ranks among the most irrigated provinces of Burundi. It has wider valleys, namely 

nyamuswaga and buyongwe and a wide hydrographical network made up by two major 

rivers of Akanyaru and Ruvubu.   Both rivers belong to the Nile basin (MINAGRIE, 1980). 

The structure and texture of its soils are generally fertile. The gradient of soil fertility 

decreases from North to South (MPDRN, 1994). Natural flora is almost nonexistent in the 

region; some blank spaces are covered by Eragrostis, signs of deeply exhausted soils. Few 

decades ago, wetlands were covered by autochthonous plants (Cypercus papyrus), but with 

the increasing pressure to meet fertile soils requirements, they were gradually replaced by 

rice, beans and vegetables. Gallery forests that covered the foothills disappeared leaving 

space to food crops (Niragira, 2009).  

3.2.3. Lifestyle and socioeconomic environment 

The population of Ngozi is mainly rural with agriculture as major economic activity. 

Nowadays, livelihood diversification is gaining importance due to demographic pressure 

which significantly reduced available agricultural lands per household. Women are mainly 

involved in food crop production while men’s labour is crucial in cash crop production, 

banana beer (maintenance, brewing and marketing), animal husbandry, and some off-farm 

activities. In addition, women are responsible for household activities; care for children, sale 

of food crops and some handcrafts. As for children, herding, supplying water 

and other household chores are their duties when back from schools. The role of man is 

dominant in decision making within a household. 

With regard to socioeconomic infrastructure, Ngozi has a wide and dense communication 

network. Beside two highways connecting it’s headquarter to the neighbouring provinces, 

other public roads link different municipalities with local market places. The increase in 

number of coffee washing stations contributed much to expand the network. Local roads 

facilitate coffee berries collection and transport of parchment coffee to regional warehouses 

before being carried to a plant which dehulls and polishes the coffee beans.  

However, there is lack of adequate storage facilities and conditioning services. The only 

method traditionally used to lengthen shelf life is by drying the produce in the sun. To store 

their produce, farmers often use bags, barrels and baskets. Agricultural produce are mostly 

consumed fresh and the little surplus is sold at lower prices immediately after harvest. 

Product exchange is mainly carried out from well known places. There are 19 market places 

and 46 trading centres throughout the province of Ngozi. These centres operate at a weekly 

established calendar, mostly twice a week (MPDRN, 2006). 

With regard to income earning, both rural and urban households get income from several 

sources. When classified according to their importance within and among household 

economies, the major income sources in the region are ranked as follow: sale of agricultural 

produces, trade, wage work and different kinds of remunerations, handcrafts sales and 

remittances. Moreover, different forms of savings are used countrywide. The most used are 

savings in kind of non perishables products, savings in livestock keeping, in-ground storage 
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(in the field) for tubers and savings in cash. However, due to the overall low income levels 

and low agricultural productivity, savings are low in the region. Most products are consumed 

immediately after their harvest (Niragira, 2009).   

3.2.4. Agriculture and land tenure in Ngozi 

According to ‘Monographie du Burundi’ (MPDRN, 2006), Ngozi ranks among four most 

agricultural provinces of the country. Indeed its soils, its hydrographical environment 

and its tropical climate tempered by altitude offer a great opportunity for intensive and 

diversified agriculture. Agriculture occupies 90% of the population, engaged in production 

of food and export crops especially coffee for which the province is the largest producer. 

Today, an increasing importance towards banana and vegetable production is remarkable. 

   

Agricultural production systems heavily depend on rainfall pattern and remain traditional. It 

is characterized by small family farms of less than one hectare which integrate polyculture 

and animal production. Each household owns on average 6 plots of all land types, including 

land of marginal quality and steep slopes. The most predominant land tenure recognises the 

customary property rights of families within which individual member has rights and duties. 

The most predominant mode of access to land is legacy, completed by purchases and 

donations at lesser extent. Yet another mode is often observed in areas with high population 

density; renting of land to improve the availability of crops that cannot be grown in farmer’s 

own plots. The access to land from local authority can be identified among the senior 

farmers but the practice is no longer in use today. Swamps, valley and wetlands are 

considered as loans to farmers from the government and can be taken away at anytime 

needed (Niragira, 2009). 

3.2.5. Land management and households’ consumption  

Beans and sweet potatoes are the staple food in the Burundi diet and are cultivated 

everywhere in the country except in Mugamba region where legumes are limited by acidic 

soil and unfavourable agro climatic conditions. Subsistence agriculture is the most 

predominant system with the use of family labour and production primarily for household 

consumption. The little surplus is marketed to meet the basic needs of the household. The 

most intensive and best fertilized crops are grown closest to the family’s compound (Rugo) 

with a more or less succession of distinctive layers. Banana is mostly found in the home 

garden in monoculture.  The following space bears beans intercropped with maize. Other 

crops such as cassava and sweet potatoes are generally grown faraway from family 

compounds.   

Farmers mix more than three crops on one plot of land in a single season. That practice is 

becoming even more important with the increasing pressure on arable land. Each family 

wants to maximize its land use by producing more food necessary to sustain life of the 

household while minimizing risks. Farmers need to ensure food self-sufficiency in case of 

failure in some crops. Moreover, the shortage of agricultural lands and their degradation has 
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led to overexploitation of wetlands. The lack of arable land pushed farmers to conquer plots 

in the lowlands that were covered with natural vegetation and thus more fertile. Nowadays, 

marshlands are highly envied due to the vast agricultural potential of their soils. They allow 

families to smooth consumption during the lean seasons. Once wetlands become available 

for crops production, they remain under cultivation all year long. 

3.2.6. Constraints to agricultural production in Ngozi 

Despite the high potential productivity, there is a noticeable progressive decrease in overall 

food production for recent years.  Per capita food production has declined significantly over 

the past decade which resulted in a widespread food shortage and malnutrition among 

households (DPAE, 2007). This is mainly attributed to demographic pressure accelerating the 

shortage of agricultural lands because some households own a piece of land necessary to 

establish their small shelter. However, that structural problem alone is not why there are 

increasing rates of poverty and hunger. Other factors are at work, including: limited access 

to input due to low purchasing power of farmers, natural calamities such as irregularities in 

rainfalls, pests and diseases, and socio-political conflict have seriously impacted agricultural 

production.  

In addition, seeds and cuttings used in agricultural production are mostly local varieties 

taken from previous harvests. They have low performance potential and are degenerated in 

some cases. Moreover, extended fallow periods to restore soil fertility are no longer feasible 

in the province of Ngozi. In the past few decades, the fallow period was likely to spread over 

five years or even more but it has been reduced until disappearing in many farms. Currently 

where it does exist, it can be evaluated in terms of months between harvests and sowing for 

the following cropping season. Crops succeed crops in a deliberately free rotation system.  
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Chapter 4: RESEARCH DESIGN AND ANALYTICAL METHODOLOGY 

4.1. Location and justification 

This research was carried out in Ngozi, a northern province of Burundi. The rationale behind 

choosing the area was suggested by both demographical and agricultural aspects. Ngozi is 

among the most overpopulated provinces while it ranks among the largest agricultural 

producer in Burundi. Thus, it provides a good sample for socioeconomic studies especially 

when the link between population growth and natural resource management needs to be 

made. Likewise farmers of the region produce mainly for own consumption within 

households by growing a mix of more than two crops on a single plot of land. The share of 

production that is home consumed varies from one crop to another, but for all food crops 

combined, it ranges between 70 and 80 percent. Home-consumed food crops account for 

about 70 percent of total food intake in rural areas (Baghdadli et al., 2008). The level of self-

reliance among households is extremely high which put limits on exchanges and hence 

hampers monetization of the rural areas.   

4.2. Methods and techniques of the research 

Several techniques were used to gather and analyse data required for the research, such as 

literature review, a household survey among farms and a thorough observation during data 

collection. With regard to data management, two different, but complementary analytical 

approaches were taken. First, statistical analysis was used to group farmers into different 

categories with regard to asset endowments and livelihood strategies. This was also used to 

test whether there are differences between farm household types in terms of management 

of resources at farmer disposal, production patterns and revenue earnings.  Secondly, a 

GAMS model was developed to assess the right mix of input, to predict the outcomes of 

agricultural specialization, and further to provide insight into how farmers might react to 

such changes. 

The literature review helped in understanding the theoretical framework of the study. It 

provided a greater clarification of some concepts related to agriculture and different 

research findings. These insights were used to analyse the data, to compare results with 

earlier findings and making conclusions of the study. 

4.2.1. Sampling procedure specification 

Based on a sample of 360 farm households selected at random on 90 “collines” of Ngozi in 

2007, 60 farms were selected for this study. The selection of 60 farms was based on a 

rational step wise approach. A purposive sampling frame has been used to avoid sampling 

errors and hence to ensure a more reliable and representative sample. Farm households 

were regrouped into homogenous categories. Sample farms were selected from these 

categories according to their respective representativeness in the population under study. 

Five variables were used for the cluster analysis: (1) farm size (land available to each 

household unit), (2) labour available (labour force per hectare in season B), (3) cropping 
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strategy (share of food crops, cash crops and banana in total cultivated land), (4) livestock 

keeping strategy; total number of livestock units (Tropical Livestock Units: cattle: 0.65; sheep 

and goat: 0.1; pig: 0.25; poultry: 0.01), and (5) non-farm income earnings (share of income 

from outside the farm in total household revenue).  The typology used a K-means cluster 

method. Four clusters provided a meaningful distribution of farm households for the study. 

4.2.2. Questionnaire design and data collection 

The survey used a questionnaire based on a standard format to transcribe information from 

farmers’ interviews and measurements taken from the plots. Two sources inspired the 

conception of the questionnaire, namely the World Food Program QUIBB survey (2006) and 

the project UA-FACAGRO survey of 2007. It is structured into four main parts (appendix) 

including both closed-ended and open-end questions. The first part relates to general 

household characteristics. The second part concerns farm characteristics including farm size, 

crops practiced, ownerships of the land, property right, and livestock keeping. The third part 

of the questionnaire relates to farm output and inputs used, and ways of access to inputs. 

The last part includes management and dynamics aspects. Management involves 

expenditure incurred and income sources of the household while dynamics relates to 

farmer’s perception of the evolution of the household activities over the past five years and 

their future intentions.  

The survey carried out in August 2010 helped in collecting primary data from 60 farm 

households of the province of Ngozi. Farmers were asked to list household members from 

the eldest to the youngest including their individual characteristics. After reporting the 

composition of the household and livestock owned, a visit to the farm plots was organized 

and measurements and observation were made. Farmers were also asked about the harvest 

of the three preceding seasons, income earned and expenditure incurred in each season. 

The last group of questions concerned the evolution of the farming system and the 

intentions towards both on farm and non-farm activities. Secondary data were collected 

from institutions in charge of agriculture and national statistics bureau of Burundi. It was 

acquired through perusal of annual agricultural reports, economic surveys, statistical 

abstracts and development plans. 

4.2.3. Analytical approach of the research 

A stepwise approach was adopted in order to develop an in-depth analysis of agricultural 

production systems in relation to the farmers’ socio-economic characteristics. The farm 

household is considered as an economic agent at both production and consumption sides. In 

other words, the household is linked to the farm owned and altogether constitutes a 

production-consumption unit. Microeconomic theory confirms this intuitive fact and calls it 

non-separability of consumption and production decisions in agricultural communities of 

Developing Countries (Berger and Schreinemachers, 2006). The farm household was 

described according to internal characteristics, resource endowments and the 

socioeconomic environment. Livelihood strategies were analysed as results of the farm 
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household situation. As seen in chapter 2, land scarcity changes land–labour ratios, driving 

up the intensity of cultivation and livelihood diversification. 

With regard to specialisation, the link between livelihood diversification and market 

opportunities was analysed as a reciprocal relationship. Livelihood diversification, both on 

farm, off-farm, and non-farm including migration and remittances trigger demand for 

agricultural produce. On the other hand, farmers have to increase production by focusing 

mainly on the crops for which their farms are suited and hence they tend to specialize. 

Furthermore, as the farmer searches for producing the most promising crops, some crops 

will be abandoned and since some staple crops would be abandoned, farmers will be obliged 

to buy them from the local market to keep their diet unchanged. Furthermore, an increased 

production and income among farm households might foster global economic growth as the 

ultimate result of the process. Demand linkages from prosperous farm households stimulate 

consumer demand for rural services such as education, construction, entertainment, 

transport and personal services, while increased output opens new opportunities for rural 

agro-processing and trade. Figure 4.1 provides the summary of the analytical framework. 

 

 

 

  

  

 

 

 

 

  

                            

 

 

 

 

 
Figure 4.1: Analytical framework 

Source: Author’s research 
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4.2.4. Research hypotheses 

Associated with the above analytical approach, the following hypotheses were tested in this 

study: 

1. Smallholder farmers of the region under study are rational and make welfare optimizing 

decisions given their constraints in access to resources and livelihood options. Thus the 

activity mix observed at the farm household level may reflect their optimal choice 

considering their objective to overcome prevailing constraints;  

2. Farm household specialization in fewer on-farm activities can provide more nearly 

optimal land uses while triggering monetization of the rural economy; 

3. Agricultural specialisation can allow farmers to exchange production factors and hence 

improve even further farms’ production.   

4.3. Modelling aspects 

Descriptive analysis was performed in SPSS (17). This analysis pertained to farmers’ 

characteristics, production patterns, and the management of resources. Throughout, a 

differentiation was made between farm types to single out what really matters most among 

rural household groups. Differences in means between farm categories were tested by the 

analysis of variance (ANOVA) for continuous variables, while the independence between 

categorical variables was tested using cross tabulation (Chi-square test). To assess the link 

between some important characteristics of the farms, Pearson correlations were calculated 

for continuous variables.  

Resource allocation and production patterns were analysed in a GAMS model. Farmers must 

repeatedly make decisions on what to produce and by which method. Traditionally they 

have relied on experience, intuition, and comparison with their neighbours to take their 

decisions. Nowadays, formal techniques of budgeting and comparative analysis have been 

developed by farm management specialists and these can be useful for making decisions in 

less complex situation (Hazell and Norton, 1986). Methods of Linear Programming are often 

applied in solving this type of optimization problems in agriculture (Sakalauskas and 

Zavadskas, 2008). For this research, a simple mathematical programming model was used to 

assess the most optimal combination of resource in the already existing farming system.  

Furthermore, the model was used to assess the scope of exchange in production factors 

between farmers. 

4.3.1. Optimization models 

Mathematical Programming (MP) has become an important and widely used tool for analysis 

in agriculture and economics. The basic motivation for using programming models in 

agricultural economic analysis is straightforward, because the fundamental economic 

problem is how to make the best use of limited resources. With the current agricultural 

economics MP toolkits, two main types of programming models can be distinguished: 
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normative mathematical programming and positive mathematical programming (Buysse et 

al., 2006). Therefore optimisation can be used for both normative and positive purposes. 

Their normative use is to reallocate resources to attain a higher level of goal satisfaction by 

eliminating inefficiencies, while their positive use is to replicate and simulate a real world 

resource allocation (Berger and Schreinemechers, 2006). 

The MP model can formally be described as follows (Buysse et al., 2006): 

Optimize (maximize)  

    f (Xj) = z=


m

j

jjXc
1                                                                          (1)

 

Subjected to gi (Xj) ≤ qi 

     Xj ≥ 0  (for all j = 1,...,m)                                                (2) 

i

m

j

jij qorXa 
1

 (for all i = 1,…,n)                            (3) 

 

Where: 

 cj is the forecasted gross margin of farm activity j, 

 Xj is the level of farm activity j, 

 aij is the quantity of resource i required to produce one unit of activity j, 

 qi is the amount of available resource i,  

 i is the index of resource and j is the index of activities, 

 m is the number of activities, 

 n is the number of constraints. 

 

The objective function (1) together with the farm activities reflect the goals set by decision 

makers, with regard to decision variables Xj. The parameter qi specifies the limited resources 

faced by famers and gi(xj) indicates how much each decision variable Xj contributes to the 

use of the limited resource. 
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Chapter 5: DESCRIPTIVE STUDY OF THE SURVEYED SAMPLE 

5.1. Farm household typology 

Farm households differ in their individual characteristics and livelihood patterns. As 

mentioned in previous sections (chapter 4), grouping them into a small number of clusters of 

individuals with similar characteristics facilitates comparison by dealing with farm types 

rather than individual farms. Using the same process and variables used in sampling 

procedure, four types of farm households were distinguished with per capita farm size, 

labour available in season B4 and non-farm earnings as the most explanatory variables to 

predict differences between farm households (table 5.1). Similar findings were highlighted in 

another region of Burundi two decades ago (Manyong, 1987; Ndimira, 1991).  

Table 5.1: Types of farm households of Ngozi and their associated characteristics (N=60) 

 
Units  overall  

mean (s.d) 

         Final cluster centres (s.d) 
      F- test 

      A[ 7]      B [12]      C [23]      D [18] 

Farm size/capita  ha 0.17 

(0.16) 

0.52
b,c,d 

(0.19) 

0.24
a,c,d 

(0.06) 

0.13
a,b,d 

(0.59) 

0.05
a,b,c 

(0.02) 

64.45*** 

Labour available/ha hour 2677.85 

(2051.18) 

643.09
c,d 

(241.01) 

1367.67
d 

(463.43) 

1990.38
a,d 

(774.86) 

5221.05
a,b,c 

(1806.05) 

46.26*** 

Share banana  % 22.42 

(16.37) 

20.84 

(18.68) 

18.77 

(11.60) 

22.87 

(18.39) 

24.88 

(16.27) 

0.35 

Share cash crops  % 13.51 

(10.57) 

13.87 

(8.12) 

16.25 

(13.08) 

13.65 

(10.47) 

11.35 

(10.08) 

0.51 

Share food crops  % 64.07 

(19.35) 

65.28 

(22.04) 

64.96 

(17.49) 

63.47 

(18.84) 

63.76 

(21.65) 

0.02 

Livestock units       -- 0.60 

(0.61) 

0.56 

(0.47) 

0.83 

(0.74) 

0.53 

(0.57) 

0.46 

(0.61) 

1.19 

Share of non-farm 

earnings  

% 43.95 

(31.30) 

32.81 

(26.77) 

36.38 

(33.15) 

41.15 

(28.88) 

56.91 

(32.82) 

1.69+ 

Source: Author’s research 

Legend:***Significant at 1%, 
+
Significant at 15% level, 

a,b,c,d
: clusters which differ from the selected type 

Figures in square brackets indicate the number of cases observed for each farm household 

type and those in brackets show the observed standard deviations. Letters (a,b,c,d) used 

inside the table (s) stand for farm household types and indicate where lies the significant 

differences between the selected type and the remaining ones. A and B categories comprise 

a small number of farm households; 7 and 12 respectively. Households in these categories 

own land areas greater than 0.2 hectare per household member with a relatively high 

number of animals. They are among the better endowed farm households of the population 

under study. The last two categories (C and D) possess moderately small lands with few 

animals. However, they are the most dominant in the sample (23 and 18 out of 60) 

                                                           
4
 Season B is used as reference.  It is the most important season when almost all plots are under cultivation 
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accounting for 68 percent of the population. All of the farm household types differ 

significantly in terms of farm size per capita which shows a decreasing trend from type A to 

type D.  

Another important aspect to note is the significant inverse relationship between farm size 

(per capita) and labour availability (Pearson correlation: -0.598**). Whereas large farms 

experience a lack of necessary amount of labour, small farms have an excess of labour. From 

an economic point of view, that would constitute a nice opportunity for both farm 

household types by hiring in or out extra hands. However, as it will be explained later, the 

remuneration of hired manpower is very low which contributes to even worsening the 

already weak position of landless households. Nevertheless, due to limited alternative 

options for the poor households, another inverse relationship (α:-0.286*) is observed 

between per capita land size and the level of livelihood diversification.  The smaller the farm, 

the higher is the share of non-farm earnings. Push diversification is the commonly observed 

type of livelihood diversification among famers. 

The following sections provide an analysis of the characteristics of each farm household type 

including both household characteristics and farm aspects. Different types will be compared 

at each step of the analysis in order to test whether farms differ and on which variables. This 

will help in trying to give rational answers to the following research questions: 

1. What are the main challenges smallholder farmers face which are forcing them in a 

poverty and food insecurity situation/ trap?  

2. What mechanisms are adopted by small scale farmers to address these challenges in 

order to meet their basic household needs? 

 5.2. General characteristics of the households 

Households differ in many characteristics. In this Master’s Dissertation, we focus mainly on 

the head of the household and his decision making, the size of the household and 

agricultural labour available in the household; in a next section farm characteristics are 

analysed.  

5.2.1. Human capital of the households  

Human resources of households are analysed and compared between farm household types 

(table 5.2). The household size and structure determine the availability of labour especially 

during the second cropping season when extra labour is needed. The economic dependency 

ratio is calculated as proportion of family members not included in the labour force either 

because they are too young (under 15) or too old (over the age of 65) (Mujawamariya, 

2007).  
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Table 5.2: Human resources in the households of Ngozi (N=60) 

 
Units  Overall 

mean (s.d) 

            Mean household types (s.d)  F-test 

      A[ 7]      B [12]      C [23]     D [18] 

Age of the farmer  year 45.00 

(10.26) 

47.14 

(9.08) 

49.92
d
 

(7.64) 

46.48 

(10.55) 

39.00
b
 

(9.73) 

3.66** 

Household size  person 6.00 

(1.85) 

6.00 

(2.44) 

6.50 

(1.67) 

6.00 

(1.95) 

5.67 

(1.68) 

0.46 

Dependency ratio     -- 0.54 

(0.14) 

0.54 

(0.18) 

0.53 

(0.14) 

0.54 

(0.13) 

0.53 

(0.13) 

0.01 

Agricultural workers person 2.60 

(0.80) 

2.50 

(0.75) 

2.87 

(0.63) 

2.59 

(0.79) 

2.54 

(0.94) 

0.50 

Source: Author’s research 

Legend:**Significant at 5 %,  
a,b,c,d

: clusters which differ from the selected type  

With 95% confidence interval, the four types of households differ in terms of the mean age 

of the farmer. Significant difference is observed between farm type B and D. Other variables 

such as household size, dependency ratio and active labour available for agricultural 

production do not show any significant difference. 

The average age of the head of households for the sample is overall 45 years with variation 

between types. A household counts about 6 members. Each household has 2 full time 

agricultural workers and at least one person working in agriculture as secondary activity5. 

The overall dependency ratio is 54 percent, meaning that more than half of the household 

members fall into that category. Thus, each active worker has to support at least one young 

or old person unable to work on the farm.  

The fourth farm household type (D) has a low average age and smaller families. This justifies 

the low resource endowment highlighted in previous paragraph. In an earlier stage of 

farming, young farmers depend on inheritances. However, farmers increase household 

assets by purchases and new inheritances during their farming carrier.  

5.2.2. Household decision making, skills and social capital 

Decisions are taken by the head of the household which may be influenced by his individual 

characteristics. Table 5.3 describes the sample composition with regard to gender and 

education of the farmer. The main activity and farming objective of the farmer are also 

described as well as associations’ membership status of the household. Many reasons push 

farmers to join a social network. Amongst others, labour exchange and social assistance at 

an extended basis, as well as coffee growing and trading. However the main reason behind 

all of these is the access on credit which is made available with social capital as collateral.   

                                                           
5
 The contribution in agricultural production of people working in agriculture as partial time were attributed 0.5 

and 0.25 to under 15 and pupils  
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Table 5.3: Famers’ decision making and social capital building in Ngozi 

 Overall  Percentage of farmer per  farm types 
²-test 

N %  A[ 7]  B [12] C [23] D [18] 

Gender   60      1.63 

 Male  59 98.30 100.00 100.00 95.70 100.00  

 Female  1 1.70 0.00 0.00 4.30 0.00  

Education   60      8.67 

 No schooling  6 10.00 0.00 0.00 21.70 5.60  

 Primary school 36 60.00 71.40 83.30 43.50 61.10  

 Informal schooling 18 30.00 28.60 16.70 34.80 33.30  

 Secondary school 0 0.00 0.00 0.00 0.00 0.00  

Main 

activity  

 60      8.49 

 Farming  56 93.30 85.70 91.70 100.00 88.90  

 Salaried  1 1.70 0.00 8.30 0.00 0.00  

 Handcrafts  3 5.00 14.30 0.00 0.00 11.10  

 Commerce  0 0.00 0.00 0.00 0.00 0.00  

Main 

objective  

 60      5.92
+
 

 Subsistence oriented   34 56.70 28.60 50.00 52.20 77.80  

 Market oriented  26 43.30 71.40 50.00 47.80 22.20  

Association memberships   60      4.01 

 No  29 48.30 57.10 25.00 47.80 61.10  

 Yes  31 51.70 42.90 75.00 52.20 38.80  

Source:  Author’s research 

 Legend: 
+
Significant at 15% level 

Gender and education status do not show significant differences between farm types, 

neither do main activity and associations’ membership status. The term main activity was 

defined in this study as a job taking a high share in time allocation and possibly the first 

earner of household income. A significant difference between clusters is observed at the 

level of farmers’ main objectives. Whereas the dominant objective is the realisation of a 

surplus in large farms, small farms tend to focus on the survival of the households.  

The majority of households are headed by males rather than females. Out of a total number 

of 60 households visited, only one was headed by a female which represents only 2 percent.  

Three levels of schooling are distinguished among farmers namely: no schooling, primary 

school and informal schooling. Informal schooling was defined as alphabetisation provided 

to adult people (unable to follow formal education due to their age) in catholic missionary 

schools. The education of farmers revealed that only 10 percent of interviewed farmers are 

illiterate. All remaining farmers have had either primary or informal education at 60 and 30 

percent respectively. Secondary education level was not found in the sample. Educational 

levels in Burundi are low, and it therefore would not mean that all young people with 

secondary education move out of agriculture.   

With regard to decision making and social capital building, table 5.3 shows that 57 percent of 

the visited farmers are managing their farms with the aim to satisfy solely household needs 
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while 43 percent of farmers target a surplus for the market. In the case of adherence to rural 

social networks, 48 percent are reported not belonging to any kind of association while 52 

are members at least of one social organization.  

5.3. General characteristics of the farms 

Apart from labour earlier discussed on, farm households own a wide range of productive 

assets which allow them to obtain desired goods. A description of the household 

endowment in production factors and livestock keeping may provide an insight on what 

really matters for smallholder farmers by comparing different farm household types. 

5.3.1. Farms’ productive assets  

A single farm consists of numerous discrete parcels, often scattered over a wide area as 

result of population growth and subsequent inheritance. As mentioned in the first part of 

this study, each son receives a share of all plots owned by the farmer which accelerates the 

rate of land fragmentation. Amongst other forms of access to land, 55 percent of the plots 

visited were obtained by inheritance, 39 percent were purchased while 3 percent were hired 

from neighbourhood. Other forms were also reported such as gift, distribution by the local 

chief and own efforts at 1 percent each. The latter form of access to land was only reported 

for wetland plots. There is no property right claim in wetlands (so called “marais”); a 

temporary ownership is recognized to the user who cleared the land. The recent exploitation 

of wetland has greatly contributed to expand farm size while it helps farmers to smooth 

consumption by allowing a third cropping season (during the dry season).  

Table 5.4: Farms’ productive assets in Ngozi (N=60) 

 
Units  

Overall  mean 

    (s.d) 

                 Mean farm types (s.d) 
 F-test 

   A[ 7]   B [12]    C [23]   D [18] 

Farm size  ha 0.98 

(0.80) 

2.76
b,c,d

 

(0.42) 

1.49
a,c,d

 

(0.24) 

0.70
a,b,d

 

(0.21) 

0.30
a,b,c

 

(0.14) 

214.45*** 

Number of plots per 

farm 

-- 8.35 

(4.10) 

10.14 

(5.64) 

10.42
d
 

(4.58) 

8.22 

(3.46) 

6.44
b
 

(3.16) 

3.04** 

Number of 

plots/hillside 

-- 6.55 

(2.81) 

8.00
d
 

(3.91) 

7.75
d 

(3.27) 

6.61 

(2.40) 

5.11
ab 

(1.90) 

3.24** 

Number of 

plots/wetlands 

-- 1.80 

(2.04) 

2.14 

(2.67) 

2.67 

(2.70) 

1.61 

(1.69) 

1.33 

(1.60) 

1.18 

Land used/season C  % 10.67 

(7.96) 

14.43 

(10.76) 

11.67 

(9.12) 

11.30 

(8.79) 

7.72 

(2.98) 

2.17* 

Land used/season A % 72.92 

(24.86) 

80.00 

(11.54) 

70.00 

(22.86) 

64.57 

(27.29) 

82.78 

(23.90) 

1.48 

Number of coffee 

trees 

-- 256.68 

(277.32) 

514.29
c,d 

(348.13) 

406.25
d 

(395.61) 

216.87
a
 

(184.420) 

107.67
a,b 

(100.47) 

6.47*** 

Source: Author’s research 

Legend: ***Significant at 1%, **Significant at 5 %, *significant at 10%level, 
a,b,c,d

: clusters which differ from the selected type 
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According to the results presented in table 5.4, the overall farm size, the number of plots, 

the number of coffee trees, the number of plots owned on hillside and the proportion of 

land used in third cropping season show significant differences between farm types even 

though at different significance levels.  Land distribution is characterized by increasing 

inequalities due to above mentioned reasons with a Gini coefficient of 0.51. The mean farm 

size in farm type A is of 2.76 hectares while the type D has an access to 0.30 hectare. The 

two extreme sizes found in the sample were; 3.46 hectares and 0.077 hectare.  

The highly significant difference between farm types in coffee trees owned implies that 

farmers with larger farms are able to manage larger coffee plantations compared to small 

farms. Beside the land used, coffee plantations are highly demanding in terms of 

maintenance especially related to mulching, weeding, pruning, spreading of insecticides, etc 

which is hardly borne by farmers with low resource endowment. Likewise their landholdings 

may not be suited to cultivation of coffee without a certain level of security and access to 

complementary inputs. Thus the less endowed farmers are more likely to give priority to 

food crops considering their daily food needs. 

A situation has now been reached that the majority of farmers (81%) said they wish to 

reduce the number of coffee trees. They would like to keep only a small number of coffee 

trees which are easier to handle. However, when asked about their future plans towards 

coffee plantations, they deliberately mention that nothing is planned. In reality they fear to 

express their intentions due to the government policy which imposes fines on farmers who 

destroy their own plantations. According to government rules, coffee trees may not be 

intercropped, neglected, abandoned or destroyed. Farmers have to keep such plantations 

whether productive or not. Nevertheless, many plantations are poorly maintained and 

others are simply abandoned if not mixed with other food crops.  

Farmers also differ in terms of land under cultivation during the dry season. Observed means 

show a decreasing value between types which reflects the inequalities in wetland plot 

endowments. Farm types A enjoy a yearly agricultural production from 14.43 percent of 

their lands while only 7.72 percent are capable to sustain crops during the dry season in 

farm types D. 

5.3.2. Livestock keeping 

Livestock plays an important role in the life of a farmer. It provides a major contribution to 

the farm through manure, animal products such as meat, milk and eggs to name some. 

Beside the highly valuable proteins, raising animals provide access to a daily cash income for 

rural population through sales of milk and eggs. Traditionally, cattle were considered as a 

form of wealth (capital accumulation) and esteem to farmers. It was used as dowry, gifts 

(ingabire) or acknowledgement (ugushikana) and hence, played a considerable role in 

extending social networks. However, due to the increasing soil degradation observed among 

farms, livestock is acquiring another consideration in the community; fertilization. When 
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asked about what matters most, farmers frequently evoke the problem of access to organic 

fertilizer instead of livestock as such.  

After the civil war of 1993 that seriously undermined the livestock sector of Burundi, several 

programs have been initiated by both government and non government organizations 

(MINAGRIE, PRASAB, CARE...) through the so called “livestock rehabilitation program”. Apart 

from some improved breeds distributed to farmers by the latter mentioned programs, the 

local breeds (mainly Ankolé for cattle) make up the most of the livestock raised in the region. 

Table 5.5: Livestock ownership in visited farms (Ngozi) 

Livestock type Farm households 

having livestock 

Number of 

animals 

Average per farm when 

having livestock 

N Percentage 

Cattle 19 31.66 31 1.63 

Goats 27 45.00 78 2.88 

Sheep 10 16.66 27 2.70 

Pigs 6 10.00 10 1.66 

Poultry 5 8.33 30 6.00 

Rabbit 8 13.33 23 2.87 

None 15 25.00 0 0.00 

Source: Author’s research 

Livestock ownership is generally low across all four farm types. A considerable number of 

farms (25%) were found without a single animal (table 5.5). No significant difference was 

detected between farms. However a general trend is that farmers with low resource 

endowment are likely to have small ruminants rather than cattle due to the high demands of 

raising cattle. Goat keeping is the most observed livestock specie thanks to its adaptation to 

tropical conditions. Goats have wider range adaptations that allow them to survive and 

thrive in their grazing lifestyle. Their ease of care, size, and fast reproduction, along with the 

decreasing availability of fodder and grazing lands have made them the most important 

animals on small farms. 

Moreover, small livestock offer many facilities to the household; they are easily marketed, 

and they can provide meat for household consumption at any time or during family 

cerebrations. Rabbits are raised in the countryside among some poor farms to supplement 

food consumption with high value proteins. 

5.3.3. Main crops practiced  

Farmers grow a diverse range of crops including food crops, cash crops, semi-cash crops 

(banana) and horticultural crops at lesser extent. There are differences in the cultivation 

between farmers depending on their individual situation. However, a farmer prefers to grow 
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all crops susceptible to produce even meagre quantity considering their need rather than 

their advantages. Figure 5.1 depicts a range of crops found in the region (on an average 

farm6).  It also provides an insight on the relative importance of each cropping season in the 

farming system. 

 

Figure 5.1: Main crops produced per seasons for an average farm of Ngozi (2010) 

Source: Author’s research 

In general, farmers grow a very large range of crops. About forty crops were found during 

the fieldwork. However, fifteen crops have been identified as main crops of the region, 

contributing for more than 80% to the household survival. These are banana (Musa spp.), 

sweet potatoes (Ipomoea batatas), coffee (Coffea spp), Cassava manioc (Manihot spp), 

avocado (Persea americana), beans (Phaseolus vulgaris), potatoes (Solanum tuberosum), rice 

(Oryza sativa), maize (Zeya mays), sorghum (Sorghum bicolour), colocase/taro (Colocasia 

esculenta), groundnut (Arachis hypogaea), peas (Pisum sativum), soya beans (Glycin max), 

and tobacco (Nicotiana tabacum).  

Banana is the leading crop in terms of quantity produced. It is gaining importance due to its 

contribution to a household revenue and food supply the whole year round. This crop has 

also a prominent position in farming systems. After the harvest of banana, residues (leaves 

and pseudo-stems) are used as mulch for coffee, to cover roofs as fodder or litter for cattle 

and for some handcrafts. Banana is then the main source of organic matter in the farm and 

plays a key role in land fertility restoration. Banana residues are used as mulch, to control 

runoff and erosion, and to improve soil chemical and physical properties (Rishirumuhirwa et 

al, 1998). Therefore, farmers without any other source of fertilizers tend to increase the 

share of banana in the field to attenuate soil run off and degradation while grasping all the 
                                                           
6
 Quantities used are divided by N=60. This helped to estimate production of an average farm.  
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opportunities above mentioned. Other crops, especially tubers, cereals and pulses are with 

great importance as they easily allow small farmers to grow them in a deliberate mixed 

cropping system.  

It is interesting to note the importance of different cropping seasons. The second season 

called Impeshi (B) is the most important agricultural season followed by season A and finally, 

season C mainly practiced in the wetlands.   

Another important observation is the negligible production of taro (Colocasia esculenta) in 

the region. Two decades ago, taro played an important role in staple food supply to the 

population. However, it experienced a sharp drop in production since 1995 especially in the 

northern provinces of Burundi. According to FAO estimates, taro production has declined 

from 135 in 1992 to 58 thousand tons in 20087 at country level. The decrease in taro 

production is mainly attributed to fungi diseases which might be linked to climate changes. 

The share of each crop in overall production of an average farm is given in figure 5.2. 

 

Figure 5.2: Share of each crop in global production of an average farm of Ngozi (2010) 

Source: Author’s research 

In general small landowners are likely to mix up to five crops on a single plot of land in order 

to cope with eventual risks and minimize yield variability since they have no other safety net. 

An example of frequently found mixed cropping system is made up with beans, peas, maize, 

sweet potatoes and manioc. However no significant difference was found between farm 

household types. Only few of the wealthiest farmers are likely to practice monoculture 

especially for marketed potatoes. The figure “0” attributed to some crops as share in global 

farm output needs to be interpreted with care. The low contribution of these crops (less 

than 1%) in terms of quantity doesn’t imply that they are with low importance for the 

household survival. They highly contribute either in cash earning (tobacco) or in high value 

nutrients (soya beans, ground nut...) 
                                                           
7
 http://data.mongabay.com/commodities/category/1-Production/1-Crops/136-Taro%2B(cocoyam)/51-

Production%2BQuantity/29-Burundi+taro+production+burundi 
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5.4. Livelihoods strategies in the surveyed farm households 

5.4.1. Agricultural investment and farm output 

Beside the opportunity cost of the land dedicated to agricultural production, farmers face 

additional costs. These expenditures relate mainly to inputs, maintenance and transport of 

agricultural produce.  They are very high compared to the agricultural revenue or total 

household income. On average, farmers invest 30% of their overall household income but 

this can be as high as 70% in some farms. Compared to agricultural income, the average 

proportion of agricultural investments is 78% but it can even reach 150%. These high 

investment rates are also important with regards to the levels of own consumption. On 

average, 72% of the produce is consumed by the household while 28% is marketed and/or to 

a lesser extent exchanged through social networks. When agricultural expenditures are 

compared to total market value of the farm output including the value of home 

consumption, an average of 12% was found.  

However these data on input and output need to be handled with care as both quantities 

and prices are from farmers’ estimates. In addition, the cost of land and opportunity cost of 

own labour are not included in calculations. Moreover, own resources used in production 

systems are not valued. The organic fertilizers are mostly produced inside the farm and no 

cost is associated to them. Likewise, seeds and cuttings used in agricultural production are 

mostly taken from previous harvests. Table 5.6 gives comparisons between farm types in 

terms of agricultural investments and farm outputs. 
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Table 5.6: Agricultural investment and farms’ outputs in Ngozi (x1000) (N=60) 

 
Unit  

Overall 

mean(s.d) 

              Mean farm types (s.d) F-test 

 A[ 7]  B [12] C [23] D [18] 

Total agricultural 

expenditure  

BIF 104.82 

(136.89) 

280.31
c,d

 

(247.60) 

136.25 

(110.40) 

70.03
a
 

(84.18) 

60.07
a
 

(95.94) 

6.67*** 

Agricultural 

expenditure/ha  

BIF 130.05 

(187.84) 

97.26 

(73.06) 

92.38 

(74.78) 

89.30 

(96.01) 

219.98 

(204.58) 

2.07 

Total market value of 

the production  

BIF 1,063.50 

(684.69) 

2,006.30
c,d

 

(867.84) 

1,471.90
c,d

 

(529.11) 

869.35
a,b

 

(408.74) 

672.66
a,b

 

(517.07) 

14.90*** 

Land productivity 

Market value/ha  

BIF 1,494.90 

(1,439.08) 

722.56
d
 

(254.36) 

979.09
d
 

(279.92) 

1,270.90
d
 

(651.34) 

2,425.40
a,b,c

 

(226.86) 

4.58*** 

Total agricultural 

income  

BIF 327.17 

(351.90) 

872.42
b,c,d

 

(586.51) 

353.30
a
 

(259.71) 

243.19
a
 

(180.39) 

205.02
a
 

(272.73) 
9.84*** 

Agricultural income/ha  BIF 448.18 

(641.47) 

320.81 

(242.49) 

233.27
d
 

(171.96) 

330.33 

(204.01) 

791.58
b
 

(107.30) 

2.74* 

Agricultural gross 

margin  

BIF 943.00 

(622.45) 

1,725.98
c,d

 

(696.72) 

1,335.65
c,d

 

(504.78) 

799.33
a,b

  

(397.74) 

560.34
a,b

 

(509.42) 

12.69*** 

Gross margin per 

hectare 

BIF 1,419.30 

(1,425.76) 

625.29
d
 

(222.62) 

886.71
d
 

(262.92) 

1,181.60
d
 

(662.95) 

2,387.00
a,b,c

 

(221.27 

5.16*** 

Annual labour used  hour 2.87 

(1.28) 

3.80
c,d

 

(1.25) 

3.74
c,d

 

(0.84) 

2.48
a,b

 

(1.17) 

2.43
a,b

 

(1.27) 

5.57*** 

Labour productivity  

Market value/hour  

BIF 0.52 

(0.45) 

0.58 

(0.30) 

0.43 

(0.23) 

0.44 

(0.39) 

0.65 

(0.49) 

0.25 

Source: Author’s research 

Legend: ***Significant at 1%level, **Significant at 5 % level, *significant at 10%level, 
a,b,c,d

 :clusters which differ from the 

selected type 

Farm types differ in both investment and gross outputs. A decreasing trend is observed from 

better endowed households to less endowed ones. Farmers with high access to productive 

resources are likely to invest large amounts of money in agriculture and are better off in 

both production and income earnings. Per hectare agricultural expenditures and labour 

productivity do not reveal any significant difference between farm types.  

However, per hectare inputs and output are very high in small farms compared to large 

farms. This highlights the level of intensification found in small scale farming systems. It 

reflects the inverse relationship between productivity and farm size. The significant 

difference found between farm household types shows that productivity increases when the 

farmland decreases. When the size of the farmland increases 9 times, the productivity 

decreases by 70 percent.  In other words, productivity decreases by 16 percent when the 

farm size doubles.  
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With regards to farm inputs, all farms types use both organic and chemical fertilizers. There 

is no difference found between farm types in using compost but a significant difference is 

found for manure (F=4,68***) and chemical fertilisers (F=2,33*) in terms of quantities used.  

5.4.2. Households’ income sources diversification 

Farmers of the province of Ngozi get income from different sources. In addition to 

agricultural activities, other activities are considered worthy by farmers especially among the 

less endowed farmers. A single household may combine more than five sources of income. 

Table 5.7 gives an overview of income sources found in the surveyed households. The 

average shares of income for households involved in each activity are given as well. 

Table 5.7: Income sources of the households of Ngozi (N=60) 

Income sources 

(activities) 

               Farm household involved Share in total income  

forhouseholds involved  
              Number  Percentage  

Banana  54 90.00 34.36 

Cash crops  44 73.33 15.84 

Food crops  48 80.00 18.98 

Forestry  11 18.33 4.02 

Land leasing  4 6.66 6.29 

Livestock  7 11.66 9.72 

Labour  20 33.33 34.36 

Trade  20 33.33 44.52 

Handcrafts  14 23.33 45.41 

Others (remittances...) 16 26.66 11.28 

Source: Author’s research 

The most important income generating activities accounting for the majority of the 

population are: agriculture (banana, food crops and cash crops), trade, handcraft and labour. 

Table 5.7 shows that 90 percent of the households get income from banana with 34.36 

percent in total income earned. Food crop sales involve 80 percent of the sample with 18.98 

percent on average in global earnings. Sales of cash crops (basically coffee) is important for 

73 percent of the households, but its contribution to overall income for households involved 

is very low (15.84%).  

Considering all households visited, without making distinction in terms of household’s 

involvement in a particular activity, the main sources of income for the community are as 

follow: trade (20%), food crops (18%), banana and banana products (16%), cash crops (14%), 

handcraft (14%), and labour (12%) (figure 5.3).  
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Figure 5.3: Overview of income sources for all households surveyed in Ngozi (2010) 

Source: Author’s research 

Trade accounts for much of the income of the households involved. Thus the share of trade 

income in the community is very high even though it involves only 33 percent of the 

households. This calls for a particular attention to make a nuance between the share of 

individual activity in global revenue and the share of households depending on a particular 

source of income.  Table 5.8 shows the overall means in income earnings of the main income 

sources for the household types. 

Table 5.8: Diversity in household income sources of Ngozi (BIFx1000); N=60 

 Overall  

Mean 

   Overall mean per farm types F-test 

 A[ 7]  B [12]  C [23]  D [18] 

Cash crop 

income 

84.12 

(158.34) 

325.25
b,c,d

 

(320.81) 

100.20
a
 

(151.48) 

52.21
a
 

(63.57) 

20.38
a
 

(28.48) 

9.72*** 

Food crop 

income 

107.54 

(177.25) 

262.71
c
 

(294.93) 

64.29
c
 

(55.19) 

77.03
a,b

 

(106.55) 

75.03 

(221.64) 

2.42* 

Banana income 94.64 

(115.02) 

214.44
c,d

 

(218.30) 

130.89 

(111.83) 

82.60
a
 

(76.18) 

39.28
a
 

(56.66) 

5.38*** 

Labour income 71.37 

(127.11) 

68.57 

(181.42) 

66.63 

(131.72) 

50.89 

(89.51) 

101.80 

(145.93) 

0.53 

Trade income 121.63 

(290.65) 

347.14 

633.15) 

55.0 

(100.13) 

113.47 

(189.70) 

88.77 

(270.80) 

1.76 

Handcraft 
income 

82.95 
(287.36) 

70.57 
(120.59) 

102.70 
(261.33) 

30.74 
(81.07) 

141.33 
(470.23) 

0.51 

Total non-farm  

income  

290.48 

(377.68) 

486.28 

(569.51) 

246.67 

(272.94) 

216.11 

(211.38) 

338.57 

(497.49) 

1.08 

 

Total income 617.66 

(569.60) 

1,358.70
b,c,d

 

(802.93) 

599.98
a
 

(353.77) 

459.31
a
 

(351.71) 

543.60
a
 

(625.57) 

5.77*** 

Source: Author’s research 

Legend: ***Significant at 1% level, *significant at 10%level, 
a,b,c,d

: clusters which differ from the selected type 

Labour
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There is a high variability in income earnings between and within household types (great 

standard deviations). Farmers with fewer resources develop mechanisms to sustain their 

households by diversifying in off-farm activities especially in selling labour force (table 5.8). 

This is also found when analysing differences between farms types in terms of household 

food expenditures (F=3.66**). The share of income allocated to food expenditure increases 

with the percentage of non-farm earnings (α=0.379**). Among other strategies; hiring out 

labour, petty trading and handcrafts were found in the region. 

Wealthier farms also diversify; they earn income from outside agriculture by investing large 

amount of money in income generating activities especially trade. For this category of 

farmers, diversification is done by choice compared to poor farmers who diversify by 

necessity. The difference in income earned doesn’t reflect the level of livelihood 

diversification but it shows the unfavourable level of labour remunerations provided to 

smallholders. A high level of diversification is found among poor farms. Among households 

surveyed, only 14 out of 60 (23 percent of the sample) reported agriculture as their sole 

source of income (=7.84**), and most of them are found in farm types A and B. 

The share of income from outside farming is 47 percent on average and can reach 90 

percent in some households. However, an average of 800 BIF (0.65 USD)  is paid for an 

agricultural day’s work, compared to the price of 1 kg of beans which is 800 BIF (1kg of meat 

costs 4,000 BIF), it cannot keep up with the cost of living which makes diversification not 

successful in escaping poverty. Note that overall 65 percent of income earned among 

households in the region is spent on food. 

5.4.3. Causes of livelihood diversification  

Actually, income and food sovereignty stand as the most important drivers of livelihood 

diversification. Food sovereignty goes beyond the concept of food security by recognizing 

the right to people to define own food preferences, production systems and the extent of 

self-reliance in contrast to having food largely subjected to the market force. First, farmers 

seek to complement their meagre income through diversification. Households with low 

income from agriculture are likely to diversify their income sources outside agriculture 

(F=3.68**).  Second, they want to preserve their food preferences and self reliance by 

growing a diverse range of crops. 

However, by doing so, they may miss the goal of assuring household food security. Using 

FAO-WHO recommendations8, results show that 72 percent of the visited farms fail to meet 

their household need in terms of fat with own production. Moreover, 52 percent fail to 

satisfy protein needs while 30 percent do not meet energy requirements. There are some 

variations between farm types in meeting nutrients requirements (table 5.9). 

 

                                                           
8
 Household food intake requirements were calculated based on FAO publication “Nutrition in developing 

countries”: http://www.fao.org/DOCREP/004/W0073F/w0073f43.pdf 

http://www.fao.org/DOCREP/004/W0073F/w0073f43.pdf
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Table 5.9: Household food security in Ngozi (2010) 

Meeting nutrient 
requirements 

Overall mean                            Mean percentage farm types 
²-test 

N % A[ 7] B [12] C [23] D [18] 

Energy 60      11.28*** 

 yes 42 70.00 100.00 91.70 69.60 44.40  
 no  18 30.00 0.00 8.30 30.40 55.60  
Proteins 60      11.20** 

 yes 29 48.30 71.40 83.30 39.10 27.80  
 no 31 51.70 28.60 16.70 60.90 72.20  
Fat 60      12.71*** 

 yes 17 28.30 71.40 8.30 39.10 11.10  
 no 43 71.70 28.60 91.70 60.90 88.90  

Source: author’ research 

Legend: ***Significant at 1% level,** significant at 0.5% level,  *significant at 10%level 

Most of the crops grown are very rich in starches. However, small farms are still 

disadvantaged in term of meeting energy requirements by own production. Protein 

requirements are met at a relatively low rate with a decreasing mean percentage per 

household type. Large farms are likely to produce sufficient proteins for their household 

while small farms are worse off in producing enough proteins. The rate of meeting fat 

requirements is very low with highly significant differences between household types. Hence 

non-farm income becomes a necessary condition to supplement household revenue. 

5.5. Farmers’ intentions and access to financial infrastructures  

Access to socioeconomic infrastructure is particularly important in enabling agricultural 

production and trade. This includes saving and credit institutions, storage, transportation 

and markets for agricultural products. Storage, markets and transportation facilities have 

already been discussed in chapter 3. Table 5.10 provides an overview of the farmers’ 

situations in terms of access to savings and credit, and their intention towards agricultural 

production. 
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Table 5.10: Farmers’ access on economic facilities and intension toward farming (Ngozi) 

 

 

Overall  Percentage farm types ² test 

 N % A[ 7]           B [12]     C [23]      D [18] 

Access to savings   60      11.49*** 

 Yes  9 15.00 57.10 8.30 13.00 5.60  

 No  51 85.00 42.90 91.70 87.00 94.40  

Access to credit   60      2.29 

 Yes 13 21.70 42.90 16.70 21.70 16.70  

 No 47 78.30 57.10 83.30 78.30 83.30  

 Trends in agriculture  60      1.81 

 investment Decrease  16 26.70 14.30 33.30 26.10 27.80  

 Stable  28 46.70 28.60 50.00 34.80 66.70  

 Increase 15 25.00 57.10 16.70 34.80 5.60  

 High increase 1 1.70 0.00 0.00 4.30 0.00  

Intention towards  60      11.84* 

agriculture 

investment 

Constant  28 46.70 14.30 41.70 39.10 72.20  

 Decrease 1 1.70 0.00 0.00 0.00 5.60  

 Increase 31 51.70 85.70 58.30 60.90 22.20  

Source: Author’s research 

Legend: ***Significant at 1%, *significant at 10%level 

There is a significant difference between farm types in terms of access to saving institutions 

and farmers’ intention towards investing in agriculture. While farmers with enough 

resources have an access to socioeconomic facilities and prefer to increase their investment 

in agriculture on the one hand, farmers with low resource bases opt to diversify livelihoods 

while keeping the resource allocated to agricultural production stable or reducing it.  

Nevertheless, a general view is that the rate of access to socioeconomic infrastructure is very 

low. Among farmers interviewed, only 15 and 12 percent have access to microfinance 

institutions either for savings or credit contracts respectively. A 10 percent of the farmers 

reported to have access to credit mainly from neighbours rather than from formal 

institutions. Beside the lack of collateral which really matters among small farms, the 

interest rate applied discourages farmers from borrowing money in financial institutions.  

5.6. Relationship between investment and farm household output 

As shown in previous paragraphs, farm households differ in their access to resources. 

Likewise, they have different preferences, objectives, and expectations, and hence they 

engage in different activities, both agricultural and non-agricultural. In other words, farm 

households differ in terms of resource endowment and hence in livelihood strategies 

adopted to sustain the survival of their household members.  

Everything remaining equal, the more resources a farmer has, the higher are the levels of 

investments, and hence the result is an increased farm output. Table 5.11 summarizes the 

overall situation by highlighting relationships between some major farm household aspects.   
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Table 5.11: Pearson correlation between major farm aspects of Ngozi 

 Age  of 

farmer 

Farm   

size 

Agricultural  

expenditure 

Total  

expenditure 

Food  

expenditure 

Value of  

production 

Off-farm  

income 

Agricultural  

income 

Total 

 income 

Age of farmer 1 +0.216+ -0.062 -0.140 -0.151 +0.062 -0.339** -0.009 -0.143 

Farm size +0.216+      1 +0.576** +0.500** -0.410** +0.715** -0.240+ +0.579** +0.470** 

Agricultural expenditure  -0.062 +0.576**        1 +0.882** -0.531** +0.581** -0.154 +0.718** +0.689** 

Total expenditure -0.140 +0.500** +0.882**     1 -0.248+ +0.529** -0.025 +0.661** +0.690** 

Food expenditure -0.151 -0.410** -0.531** -0.248+ 1 -0.262* +0.379** -0.378** -0.191 

Value of production +0.062 +0.715** +0.581** +0.529** -0.262* 1 -0.185 +0.650** +0.713** 

Off-farm income -0.339** -0.240+ -0.154 -0.025 +0.379** -0.185 1 -0.348** +0.108 

Agricultural income -0.009 +0.579** +0.718** +0.661** -0.378** +0.650** -0.348** 1 +0.762** 

Total income -0.143 +0.470** +0.689** +0.690** -0.191 +0.713** +0.108 +0.762** 1 

Source: Author’s research 

Legend:** Significant at 5% level;*significant at 10% level,  
+
significant at 15% level 
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The negative correlation between farm size and household food expenditure is an indication 

of the level of diversification among landless households. The poor households lack access to 

good quality land and production; they work as agricultural labourers to complement their 

small agricultural income. Since they do not produce enough to sustain the households’ 

survivals, they depend on nearby markets and dedicate a high share of income to food 

purchases.  

It was expected that income from off-farm and non-farm activities would be invested in 

agricultural production and hence contribute to breaking the cycle of poverty and hunger. 

However, the negative correlation found throws doubt on these assumptions. The 

explanation to that can be found in labour remuneration patterns and the cost of living. 

Wages for labour are set by farmers taking into account many considerations. Risks and 

market expectations explain most the low payment granted to agricultural labour.  Since 

farmers grow the same bulky and low value crops, marketing for agricultural production 

become problematic. During the harvest season, prices paid for agricultural commodities are 

extremely low. This situation along with the lack of storage facilities increase uncertainty 

among farmers and result in low wages offered to people engaged as daily workers in 

agriculture.  

For example, after a period of famine caused by drought in 2001, all farmers started to grow 

sweet potato because the price was very high at that time. One year later (2002), there were 

so many sweet potatoes that farmers started to use it as cattle feed because no market was 

available. One day, the governor asked about what matters most countrywide. He was 

expecting responses related to security or hunger issues, but at surprise, one man raised the 

hand and replied; “the problem we are experiencing here is to find a market for sweet 

potatoes”. Since that day, sweet potatoes were known under that connotation “problems or 

Ingorane” in the local language. 

Table 5.12: Summary of the main characteristics of the farm household types of Ngozi 

Main aspects                                           Farm household types  

A B C D 

Endowments       
 Land +++++++++ +++++ +++ + 
 Labour/ha + ++ +++ +++++++++ 
 Education  +++ ++++ +++ +++ 
Farming strategies     
 Investment  ++++ ++ + + 
 Output  ++++++ +++++ +++ ++ 
Off-farm income  ++ ++ +++ ++++ 
Total non-farm income ++++ ++ ++ +++ 
Total income   ++++ +++ ++ +++ 
Food expenditures + ++ +++ ++++ 

Source: Author’s research  
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Chapter 6: OPTIMUM FARM OUTPUT AND OUTCOME OF SPECIALIZATION  

6.1. Optimum farm output 

As pointed out in chapter 5, there are structural differences between farm households. This 

situation brings disparities in agricultural investments which lead to inequalities in farm 

returns. In addition, farmers differ significantly in terms of preferences, intentions towards 

farming activities and objectives. This section analyses the optimal resource use among farm 

household types. We presume that the farmers’ decision is not economically optimal. Later 

on, we assess the scope of developing a general model for the farming systems in the study 

area taking into account the unique farms’ characteristics. This approach uses observations 

of farmer behaviour to assess behavioural relationships that characterize the population of 

farms and then simulates the system to understand how it would respond to changes.  

Four representative farms were selected from clusters based on the quantity and quality of 

available information. The idea is that single farm can be used to represent the entire 

population of farms.  The aim of the model was to assess the optimal combination of 

resources that maximizes farms’ output among the small scale farms. 

6.1.1. Initial conditions of the representative farm households 

Farm households number 72, 106, 132 and 248 were chosen to represent farm categories C, 

D, B and A respectively. Table 6.1 shows the structural conditions of the representative 

farms (2009-2010).  

Table 6.1: Initial structural conditions of the representative farms (Ngozi) 

Conditions  Units 248a 132b 72c  106d 

Age of the farmer  year 51 58 55 42 

Farm size  m² 26,900 14,299 7,300 4,150 

Household size  person 10 7 7 4 

Agricultural active workers  person 3.50 3.25 3.50 2.50 

Number of coffee trees -- 450 300 345 126 

Number of plots -- 12 10 7 6 

Livestock units -- 1.29 1.32 0.30 0.30 

Share cash crops (area) %  25.50 7.60 22 8.50 

Share banana (area) % 19.00 43.70 55.50 26.30 

Share food crops (area) % 55.5 48.7 22.5 46 

Labour used in agriculture  hour 4,830 3,835 3,740 3,150 

Labour hired (+in/-out) hour +272 +189 +140 -685 

Annual farm output BIF 1,457,480 1,194,000 834,640 275,830 

Energy intake requirements kcal 7,797,600    5,360,400 5,715,000 3,225,600 

Protein intake requirements g 173,880 128,160 136,080 70,920 

Minimum fat intake requirements g 144,720 88,200 94,320 69,480 

Source: Author’s research 
Legend: 

a,b,c,
 
d
: farm type to which belongs the selected  farm 

 



49 
 

Farm size and agricultural investment are the most important determinants of agricultural 

productivity. However, labour input cannot be left out when analysing farmer’s behaviour. 

These three resources constitute the production factors in agriculture (land, labour and 

capital). The operational conditions of the representative farms and the average farm are 

given in table 6.2. The central tendency of the sample was used in order to isolate the 

unique characteristics of an average farm household of Ngozi (Farm). 

Table 6.2: Operational conditions of the representative farms (Ngozi) 

Farms         First  season         Second season          Third season 

Land  Labour  Capital   Land   Labour  Capital  Land  Labour9  Capital  

248a 13,450 1,680 42,000 26,900 2,450      55,200 4,035 1,680 41,000 

132b 4,290 1,040 15,000 14,299 2,464      51,000 2,860 1,040 15,000 

72c 3,650 1,668 38,000 7,300 1,800      25,000 365 1,668 8,900 

106d 1,660 775 10,000 4,150 1,330      10,100 208 775 10,000 

    Farm 7,201 870 39,856 9,815 1,649 42,974 1,160 870 17,614 

Units: Labour (hours); land (m²); capital (BIF) 

Source: Author’s research 

6.1.2. Modelling framework for analysing optimum farms’ outputs 

Basically, financial profits are often used in positive analyses of farm behaviour as the 

dominant objective of farmers. The rationale in using this measure is justified by both 

methodological and individualism aspects. Yet, there are numerous criticisms for using this 

measure. According to FAO, farmers might have different objectives. Moreover, financial 

profits are often unreliable objectives since they may embed distortions and reduction in the 

level of reliability of household food supply and increasing risk (FAO, 1997).  

For this Master’s Dissertation, two major farm-operating objectives were found as 

mentioned in section 5.2.2; profit maximization or market-orientation and subsistence 

orientation. These objective scenarios are determined by farm households’ values and 

preferences. In both cases, productivity is a necessary condition (increased farm 

outputs/land or labour unit). Whereas a commercial optimum relates to the market value of 

the production, a subsistence optimum is evaluated in terms of food nutrients necessary for 

achieving household sustainability in subsistence oriented farms. These objectives are 

conflicting since, in the region, no single farm can be thought of as truly market oriented. 

Moreover, even non-market oriented farms still need to generate some level of income for 

basic daily necessities (salt, oil, soap...). To address these challenges encompasses measures 

that attempt to improve household food security while providing them with necessary 

income through optimally maximum farm output. This ambition makes the scope of 

modelling even more complex.  

                                                           
9
 The third season is the lean season and labour use is very low. However, in the model we assume that labour 

availability is the same as in the first season. 
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Nevertheless, it should be noted that modelling means a simplification of the real, complex 

situations using assumptions about what is not known in the real system and making it 

easier to explain and understand.  In other words, all simulation models are simplifications 

of the real world.   The rational is to get the level of simplification correct, that is, to abstract 

at the right level with a faithful representation of the reality (Ndimira, 1991; Robinson, 

2010).  Thus, by maximizing the market value of the farm output after meeting basic food 

nutrients required for the household, there is a great probability of making surpluses. 

In this model, farmers maximize farm output in three cropping seasons (k), namely A, B & C. 

The objective function considers market value of the annual farm output taking into account 

production factors (i) at farmer disposal; be land, labour and capital. In other words the 

objective is to maximize the amount of cash available for spending after meeting other 

constraints such as food needs. 

Though we are aware of the fact that farmers in the region undertake many activities in their 

production systems, for simplicity, activities in the model are limited to crops production. 

Fifteen (m) crops were identified as major crops able to provide more than 80 percent of the 

household food supply (j): peas (pe), beans (be), soya beans (sb), potatoes (po), sweet 

potatoes (spo), colocases/taro (ta), cassava (ca), groundnut (gn),  sorghum (so), rice (ri), 

maize (ma), tobacco (to), coffee (co), banana(ba) and avocado (av). However avocado was 

removed from the list. It may bias the results of the model because it is a perennial crop 

which doesn’t require regular maintenance. Moreover, this crop is not reliable for household 

food security.  

The model consists of 86 main equations: objective function, three constraints (i) at each 

cropping season (k) in farm type (n), three equations for the household (n) food nutrient (h) 

requirements; energy (e), fat (f) and proteins (p), nine equations to assess the importance of 

seasonality, and one additional equation to assess the outcome of exchange in production 

factors between farms.  Table 6.3 gives the parameters used in the model. 

Table 6.3: Parameters of the model 

GAMS code Meaning  Unit of measure 

cj price of 1 kg of crop j BIF 

xj,k,n quantity of crop j produced in period k in farm type n kg 

ai,j,k quantity of resource i necessary to produce 1kg of crop j in  

period k  

BIF, hours, m² 

qi,k,n quantity of resource i available in period k in farm type n BIF, hours, m² 

bj,h nutrient  content10 h of 1 kg of crop j g, kcal 

ph,n minimum nutrient h annually required for the household type n g, kcal  

sh,k,n minimum  nutrient h required in period k for the household type n g, kcal 

Source: Author’s research 

                                                           
10

Based on  http://www.fao.org/docrep/W0078E/w0078e11.htm#P9840_707166 
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Table 6.4: Equations of the model (for all j, k and n) 

 Equations Name  Notation   Mathematical expression 

Positive variable Quantity produced/crop  Xj,k,n x.fxj,k,n  $  aj,k,’land’  eq 0) = 0 

Scenario I Objective function   Farm output  Z Max Z = ∑j,k,n(cj*xj,k,n) 

Constraints 1 Production factors used1 gi,k,n ∑j(ai,j,k*xj,k,n) ≤ qi,k,n 

Parameter calculation Output per farm type1 On On = ∑j,k(cj*x.lj,k,n) 

Exchange in production factors Production factors used2 wi,k ∑j,n(ai,j,k*xj,k,n) ≤ ∑n(qi,k,n) 

Parameter calculation  Output per farm type2 O’n O’n  = ∑j,k(cj*x.lj,k,n)- ∑i,k( ∑j,(ai,j,k*x.lj,k,n) – (qi,k,n*w.mi,k)) 

Scenario II Objective function   Farm output  Z Max Z = ∑j,k,n(cj*xn,j,k) 

Constraints 1 Production factors used1 gi,k,n ∑j(ai,j,k*xj,k,n) ≤ qi,k,n 

Constraints 2 Nutrient produced th,n ∑j,k(xj,k,n*bj,h) ≥ ph,n 

Parameter calculation Output per farm type1 On On = ∑j,k(cj*x.lj,k,n) 

Exchange in production factors  Production factors used2  wi,k ∑j,n(ai,j,k*xj,k,n )≤ ∑n(qi,k,n ) 

Parameter calculation  Output per farm type2 O’n O’n  = ∑j,k(cj*x.lj,k,n)- ∑i,k( ∑j,(ai,j,k*x.lj,k,n) – (qi,k,n*w.mi,k)) 

Scenario III Objective function   Farm output  Z Max Z = ∑j,k,n(cj*xn,j,k) 

Constraints 1 Production factors used1 gi,k,n ∑j(ai,j,k*xj,k,n) ≤ qi,k,n 

Constraints 2 Nutrients produced th,n ∑j,k(xj,k,n*bj,h) ≥ ph,n 

Constraints 3 Seasonal nutrients produced yh,k,n ∑j(xj,k,n*bj,h) ≥ sh,k,n 

Parameter calculation Output per farm type1 On On = ∑j,k(cj*x.lj,k,n) 

Exchange in production factors  Production factors used2  wi,k, ∑j,n(ai,j,k*xj,k,n) ≤ ∑n(qi,k,n) 

Parameter calculation  Output per farm type2 O’n O’n  = ∑j,k(cj*x.lj,k,n)- ∑i,k( ∑j,(ai,j,k*x.lj,k,n) – (qi,k,n*w.mi,k)) 

Parameter calculation  Seasonal nutrient required sh,k,n sh,k,n = ph,n *4/12 

Source: Author’s research 



52 
 

The model is built up of three scenarios and consists in six runs. The first scenario considers 

agricultural inputs (land, labour and capital) to be the only limiting factors and thus directing 

the optimal way of production. The second scenario includes the minimum requirements of 

the households in terms of basic food nutrients (energy, proteins and fat). The third scenario 

captures seasonality. It tests the seasonal independency in providing sufficient production 

necessary to sustain the household lives. For each scenario, an additional run was performed 

to assess the impact (on the farm output) of exchange in production factors between farms. 

6.1.3. Optimum farm output levels and crops adopted  

The model selected the optimal combination of production factors by maximizing the 

economic surplus generated by the farms (table 6.5). The crops to be produced are given by 

the model as well (table 6.6).   

Table 6.5: Optimum farm output levels in Ngozi (BIF) 

Optimum 
situation 

                                                   Representative farms 

248a 132b 72c             106d 

Scenario I 3,774,183 2,631,309 1,763,443            678,684 

Scenario II 1,816,947 2,132,778 997,130  602,583nopt 

Scenario III  INFES INFES INFES                 INFES 

Nopt: nonoptimum, INFES: infeasible 

Source: Author’ research 

The results show that when farmer’s goal shifts toward a more optimizing system, the farm 

output doubles. When the market value of the farm output is maximized taking into account 

the available resources as constraints, the optimal levels are reached at: 3,774,183; 

2,631,309; 1,763,443 and 678,684 BIF for farms 248, 132, 72 and 106 respectively. The 

optimal output decreases when additional constraints are considered. It results from the 

changes of activities adopted to satisfy the newly introduced conditions. The sharp drop 

observed in farms 248 and 72 is due to the high requirements of the household in terms of 

basic food nutrients. It is important to mention that the 602,583 BIF, shown for farm 106, is 

not the optimum output. To achieve this level of production this farm has exceeded the 

available resources. 

The scenario III revealed a remarkable dependency between seasons. This is highlighted by 

the infeasibility of the model. The amounts of fat produced in all farm types are very low and 

they cannot meet the minimum household requirements especially during the third cropping 

season. Moreover, farms 106 and 72 have minimum requirements in proteins and energy as 

additional limiting factors.  

Presented in table 6.6 are the crops that farmers should grow to maximize farm output while 

complying with the structurally binding conditions. 
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Table 6.6: Crops adopted at optimum situations in Ngozi 

Optimum 
situation 

                    Representative farms 

       248a     132b     72c         106d 

Scenario I        beans 
       cassava 
       rice 

    beans 
    rice 

    beans 
    cassava 
    potato 
    rice 

        beans 
        cassava 
        potato 
        rice 

Scenario II        beans       
       banana 
       ground nut 

    beans 
    rice 
    ground nut 

    beans 
    cassava 
    ground nut 
    banana 

        beans 
        cassava 
        ground nut 
        banana 

Source: Author’s research 

The general view is that a small number of crops are adopted in all farm types. However, 

large farms are relatively more suited to specialisation and hence to shift from subsistence 

to market oriented system rather than small farms.  

6.1.4. Optimum resource combinations 

Subjected to resources constraints, farmers from different farm types combine their 

production factors to maximize the market value of the farm output. Table 6.7 gives the 

optimal combinations of the production factors for the selected farms. 

Table 6.7: Optimum input combination levels in Ngozi (scenario I) 

Representative 
farms 

Production 
factors 

        First season        Second season       Third season 

Level Marginal Level Marginal Level Marginal 

248a  Land     m² 7,887 0 8,904 0 4,035   105 

Labour  hour 1,312 0 2,450 439 1,292 0 

Capital  BIF 42,000 28 55,200 14 41,000   8 

132b Land  m² 2,817 0 7,823 0 2,796 0 

Labour  hour 469 0 2,464 439 469 0 

Capital  BIF 15,000 28 51,000 14 15,000 28 

72c Land  m² 3,650 83 3,750 0 365 267 

Labour  hour 745 0 1,250 0 231 0 

Capital  BIF 38,000 12 25,000 36 7,300 0 

106d Land  m² 1,660 83 2,515 0 208 267 

Labour  hour 285 0 505 0 132 0 

Capital  BIF 10,000 12 1,0100 36 4,160 0 

Source: Author’s research 
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The levels indicate the amount of input to be used and the figures in the column marginal 

show the increase of the objective function when the constraint is relaxed with one unit.  In 

literature, it is referred to as the shadow price of the constraint.  

Results show that any decision to hire an extra unit of labour will increase the market value 

of production in farms 132 and 248. These farms are willing to hire in additional labour with 

a margin of 439 BIF per man hour in season B.  With eight hours that counts a day work, that 

could bring a daily additional returns of 3,512 BIF to the farms. Farms 72 and 106 can decide 

to pay for extra land with the possibility to increase the production by 83 BIF per m² in 

season A and 267 BIF in season C.  The shadow price of land is very high in season C. For the 

latter season, only wetlands and irrigated valleys are under cultivation (dry season). 

Therefore, almost all farms experience shortage of agricultural land due to the lack of 

irrigation system.  The shortage of capital is pointed out in all of farm households. Farms 248 

and 132 can increase their outputs with 28 BIF in season A and 14 BIF in season B by using an 

extra investment of one BIF. Likewise, farms 72 and 106 have the possibility to increase 

outputs by 12 BIF and 36 BIF using only one additional unit of capital during the first and 

second cropping season respectively.  

These results confirm what was highlighted in section 5.1 namely that large farms 

experience a lack of necessary labour whereas small farms have an excess of labour. 

However, the additional returns (shadow price of labour) of 3,512 BIF from a daily work 

contrast with the actual payment of 800 BIF. The shadow price of land is 83 BIF per m² 

(830,000/hectare).  This renting price seems higher, but may reflect more or less the reality 

because the cost of buying one hectare of agricultural land varies between 2,000,000 and 

4,000,000 BIF11.  

When the household domestic food needs are considered in the model, optimal input 

combination levels change and the optimal farm outputs decrease significantly (table 6.8).  

  

                                                           
11

 In reality there is no well defined market of land in Burundi, but simple bilateral agreement. These 
estimations are from discussions with local authorities. 
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Table 6.8: Optimum input combination levels in Ngozi (scenario II) 

Representative 
farms 

Production 
factors 

        First season        Second season       Third season 

Level Marginal Level Marginal Level Marginal 

248a  Land     m² 7,887 0 4,048 0 1,725   0 

Labour  hour 1,312 0 964 Eps 275 0 

Capital  BIF 42,000 Eps 55,200 Eps 7,762 0 

132b Land  m² 1,100 0 6,960 0 2,796 0 

Labour  hour 262 0 2,257 Eps 469 0 

Capital  BIF 15,000 Eps 51,000 Eps 15,000 Eps 

72c Land  m² 3,650 Eps 2,141 0 365 Eps 

Labour  hour 1,133 0 474 0 231 0 

Capital  BIF 38,000 Eps 25,000 Eps 7,300 0 

106d     -- --   --            --    --             --      --              -- 

Source: Author’s research 

Legend: Eps (epsilon): small value but nonzero. 

Table 6.8 gives the new optimal combinations to achieve the highest level of output 

considering both production factors and basic household food needs. When subsistence 

orientation is considered among farms, the levels of production factors used decrease 

together with the farm outputs. In connection to this, the shadow prices of production 

factors decline. Note that no optimal combination of resources was found for farm 106. The 

optimum output was obtained after using extra units of land and capital. Table 6.9 gives the 

quantities of food nutrients produced at optimum point. 

Table 6.9: Quantity of food nutrients produced at optimal point (Ngozi, 2010) 

Food 
nutrient 

248a 132b 72c 106d 

Level Lower Level Lower Level Lower Level Lower 

Energy  7,797,600 7,797,600 8,206,424 5,360,400 5,715,000 5,715,000 -- 3,225,600 

Protein  415,712 173,880 268,947 128,160 151,360 136,080 -- 70,920 

Fat  190,055 144,720 88,200 88,200 94,320 94,320 -- 69,480 

Units: Energy (kcal), proteins (g) and fat (g) 

Source: Author’s research 

The levels indicate the quantities of food nutrients exactly produced and the figures in the 

column lower show the minimum food nutrients required for the households. The model 

pointed out that farm 106 is not able to produce enough food necessary to meet household 

basic nutrient requirements. 
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6.1.5. Optimum situation for an average farm of Ngozi 

The optimum output for an average farm is 2,453,604 BIF. According to the model, it is 

achieved by growing four crops: beans, cassava, potatoes and rice. The farm grows beans 

(0.37 ha) and potatoes (0.08 ha) during the first season, rice (0.12 ha) and beans (0.63 ha) 

for the second season, and beans (0.04 ha) and cassava (0.08) during the third cropping 

season. Table 6.10 shows the optimal combination of production factors for an average 

farm. 

Table 6.10: General optimum resource combination in Ngozi (scenario I) 

Production 
factor 

Unit 
        First season    Second season    Third season  

Level Marginal   Level Marginal Level Marginal 

Land  m² 4,526 0 7,452 0 1,160 105 

Labour  hour 870 654 1,649 439 557 0 

Capital  BIF 39,856 7 42,974 14 17,614 8 

Source: Author’s research 

An additional unit of land has no impact on the objective function except during the third 

cropping season. For this third season, an additional square metre of land implies an 

increase of 105 BIF on the farm returns. However, an extra hour of labour results in 654 and 

439 BIF increase in first and second season respectively.  

The shortage of capital invested in agriculture also appears to be a binding factor in 

agricultural production of Ngozi.  The model shows that an additional unit of capital invested 

results in ten (±10 BIF) extra units increase on the farm output.  

The optimal solution is to combine:  

 0.45 ha of land with 870 hours of labour and an investment of 39,856 BIF in season A, 

 0.75 ha of land with 1,649 hours of labour and an investment of 42,974 in season B, 

 0.12 ha with 557 hours of labour and an investment of 17,614 BIF in season C. 

When subsistence orientation objective is taken into account, the optimum output shifts to 

2,007,843 BIF and soya beans is introduced in the system. The new production factors 

combination is given in table 6.11.   

Table 6.11: General optimum resource combination in Ngozi (scenario II) 

Production 
factor 

Unit 
        First season    Second season    Third season  

Level Marginal   Level Marginal Level Marginal 

Land  m² 5,329 0 8,067 0 880 0 

Labour  hour 539 0 1,342 0 558 0 

Capital  BIF 39,856 Eps 42,974 Eps 17,614 Eps 

Source: Author’s research 

Legend: Eps: epsilon: small value but nonzero 
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The optimum situation is achieved by growing three crops: beans (0.21 ha) and soya beans 

(0.33 ha) in the first season, beans (0.8 ha) in the second season and cassava (0.9 ha) in third 

season. The resulting food nutrients produced are presented in table 6.12. 

Table 6.12: Quantities of nutrients produced in average farm of Ngozi (2010) 

Food nutrient Unit                     Level       Marginal                        Lower  

Energy  kcal                  9,101,012    0      4,629,210 

Protein      g            525,892              0                        100,290 

Fat       g                       85,104      Eps                          85,104 

Source: Author’s research 

Legend: Eps: epsilon: small value but nonzero 

Figures in column marginal show the increase of the objective function when the constraint 

food nutrient requirement is relaxed with one unit. Fat stands as the most binding factor for 

almost all farm types susceptible to alter the objective function.  Protein and energy are not 

limiting the average farm from increasing outputs. According to the results depicted in table 

6.12, an average farm is capable to assure the household food supply. 

However, this can only be attained if farmers adhere strictly to the recommended agronomic 

practices. Note that an average household is assumed to own a relative livestock of 0.65 

TLUs (Tropical Livestock Unit) to meet the farm requirements in terms of organic fertilizers. 

6.2. Outcomes for agricultural specialization 

Optimal land use results in a sharp drop in number of crops grown on the farms. The model 

shows that when farmers seek to reach an optimal farm output, the number of crops should 

be limited. Farmers then specialize in producing crops their farms are suited for taking into 

account their household needs. At the local level, three aspects are noticed as the result of 

specialization: increased farm output, exchange in production factors and exchange in farm 

products. However the latter aspect is not analysed in this Master’s Dissertation. Tables 6.13 

and 6.14 give the changes in production at different stages.  

Table 6.13: Changes in farm output related to specialization in Ngozi (Scenario I) 

Stages of production Unit    248a      132b        72c          106c   Average farm 

Before specialization BIF 1,457,480 1,194,000 834,640   275,830 1,063,504 

With specialization  BIF 3,774,183 2,631,309 1,763,443 678,684 2,453,604 

With exchange in inputs BIF 3,910,205 2,675,827 2,065,389 743,712 2,918,203 

Source: Author’s research 

In Scenario I, only shortage in production factors is limiting farm productions. As shown in 

table 6.13, farm outputs are generally low for all farms. However, the model shows that 

when farmers specialize in fewer promising crops, productions are likely to double. 
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Furthermore, the shadow prices highlighted in section 6.1.4 drive up farmers to seek for 

trading extra units of inputs. Thus, by exchanging production factors, a further increase in 

farm output is observed. The same trends are observed when household basic food 

requirements are considered in the model (table 6.14).   

Table 6.14: Changes in farm output related to specialization in Ngozi (scenario II) 

Stages of production Unit        248a     132b      72c      106c  Average farm 

Before specialization BIF 1,457,480 1,194,000     834,640   275,830 1,063,504 

With specialization  BIF  1,816,947  2,132,778     997,130  602,583 2,007,843 

With exchange in 
inputs 

BIF 3,134,668 2,192,500 1,535,097      --- 2,513,470 

Source: Author’s research 

It is important to remind that the model (scenario II) was not applicable to farm 106. The 

structural conditions of this farm (106) are not capable of providing enough production 

necessary to meet the household food requirements.  
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Chapter 7: MAJOR FINDINGS, CONCLUSION AND RECOMMENDATIONS 

7.1. Summary of the major findings 

The main objective of the present study was to develop in-depth analysis of agricultural 

production systems in relation to farmers’ socio-economic characteristics in the northern 

region of Burundi in order to identify the potential for agricultural specialization. The 

rationale behind is that farmers’ socioeconomic situation is both a determinant and an effect 

of the farming system.  

To perform this study, a typological approach was used based on farm household resource 

endowments and livelihood strategies. Four clusters provided a meaningful distribution of 

farm households. Four aspects of the farm household were the focus of this dissertation; 

household characteristics, farm characteristics, household livelihood strategies and access to 

socioeconomic infrastructures. In each step of the analysis, farm household types were 

compared in order to determine what really matters among smallholder farmers.  

Furthermore, four representative farm households were selected for developing a 

production model which maximizes the farm revenue taking into account the available 

productive assets and the domestic food needs of the households. Finally an average farm 

was computed to seek for the generalization of the model. 

7.1.1. Household characteristics 

The overall household size is made up of six (6) persons and each household counts on 

average two (2) family members working on the farm and at least one person working in 

agriculture as a secondary activity. They differ significantly in mean age of the head of the 

household. The overall mean age is 45 years and the younger category is the least endowed 

in productive assets. Secondary education was not found among farmers due to the low 

educational level observed in Burundi especially in the countryside. However, only 10 

percent were illiterate. The remaining (90 percent) have had either primary or informal 

education. Households also differ in terms of objective and preference towards the farms. 

More than half (57 percent) of the visited farmers manage their farms aiming to satisfy 

household needs whereas 43 percent target a surplus to be marketed. Low endowed farms 

are likely to be found in the first category while the better endowed are found in the second 

category. 

7.1.2. Farm characteristics 

A single farm consists of numerous discrete fragments (6 plots on average), often scattered 

over a wide area as result of population growth and subsequent inheritance system. Several 

ways of access to land are found in the province of Ngozi. Amongst other forms of access to 

land, legacy and purchases are the most important sources with 55 and 39 percent 

respectively. Other forms are also found at lesser extent; these are gift, renting, distribution 

by the local chief and own effort at 1 percent each. Inequality in land ownership is high with 

a Gini coefficient of 0.51. Whereas the mean farm size is 2.76 hectares in the category of 
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better off farms, it is of 0.30 hectare in small farm category. This is also observed for the 

number of plots owned and the number of coffee trees grown. Large farms tend to focus on 

cash crops production whereas small farms tend to focus on banana production. This 

situation reflects the socioeconomic conditions of farmers which results in the farms’ 

capabilities. Large farms have difficulties in meeting the necessary amount of labour which is 

not the case for small farms; they have an excess of labour. Therefore, a strong inverse 

relationship between farm size and labour availability (α: -0.598**) is found in the province 

of Ngozi.  

Farms’ livestock ownership is very low (0.65 TLU on average); the civil strife of 1993 has 

undermined the livestock sector countrywide. Therefore, many households do not own any 

single animal (25%). The general trend is that farmers with low resource endowment prefer 

to raise small ruminants especially goats. Livestock keeping is appreciated for production of 

manure since farmers have limited access to mineral fertilisers. However, both organic and 

chemical fertilizers are used in agricultural production. 

With regard to main crops practiced, farmers prefer to grow all crops susceptible to produce 

even meagre quantity. They prefer to secure the autonomy of the household due to the 

unreliability of the food market, preferences and risk attitude. Hence, they practice a mixed 

cropping system in order to minimize yield variability while maximizing outputs diversity. 

Fifteen crops were identified as the main crops of the region, contributing for more than 

80% to the household survival. Banana is the leading crop in terms of quantity produced. It is 

gaining importance due to its contribution to household income and food supply the whole 

year round.  

7.1.3. Household livelihood strategies 

The difference in resource endowment and preference among households brings diversity in 

livelihood strategies. Both on-farm and non-farm activities are adopted but with some 

differences between households. In general, farmers invest on average 30 percent of their 

overall household income in agriculture. Compared to agricultural income, the proportion of 

agricultural investments is 78 percent but can even reach 150 percent due to the high level 

of own consumption (72 percent). Farmers with high access to productive assets are likely to 

invest large amounts of money in agriculture and are better off in both production and 

income earnings. However, a high level of productivity is found on small farms. When the 

farm size doubles, land productivity decreases by 16 percent.  

With regard to food security among households, only 28 percent of the sample was in a 

situation of meeting households’ food need with their own production. The remaining group 

(72 percent) fails to meet household food intake recommendations either in protein and/or 

in fat. Fat was found as the most deficient nutrient in farm production. 

Both rich and poor households diversify in non-farm income sources; either by choice or by 

necessity but a higher level of diversification is found among poor households. Smallholders 

develop mechanisms to sustain their households by diversifying in off-farm activities. Among 
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other strategies, besides hiring out labour, petty trading and handcrafts were found in the 

region. The lack of access to good quality resources leads to low production. Thus, landless 

farmers depend on nearby markets and dedicate a high share of income to food purchases. 

The share of income from outside farms is 47 percent on average and can reach 90 percent 

in some households. The share of income spent on food is 65 percent on average, but it 

increases with off-farm earnings (α=0.379**). High food expenditure combined with the low 

labour remuneration in agricultural communities limit off-farm income from being a 

promising way out of poverty.  

7.1.4. Access to socioeconomic infrastructure and institutional development 

Socioeconomic infrastructure is important in agriculture for the supply of input and for 

output exchanges. However, the level of access to these markets remains insufficient. 

Despite the local communication network, the lack of adequate storage facilities and 

conditioning services jeopardises the consumption and trade of agricultural products. Since 

farmers grow the same bulky and low value crops, marketing of agricultural production 

become problematic especially during the harvest season which adversely affects 

agricultural wages.  

Likewise, the level of access to financial services is generally low; poor farmers have no 

access to credit since they do not get extra income for savings. In addition, the lack of 

collateral limits farmers from borrowing money from formal financial systems. Moreover, 

the interest rate applied in microfinance institutions tends to discourage them even though 

only social capital serves as collateral. Since they cannot invest much, they opt to diversify 

livelihoods outside the farm, and by reducing or keeping the resources allocated to 

agricultural production stable.  

7.1.5. Optimum resources combination and farm input exchanges 

When farmers seek for optimum use of production factors, the number of crops practiced 

decreases significantly and farm output tend more than double. For an average farm, the 

market value of the farm output is 2,453,604 BIF, at the optimum point. It is achieved by 

growing four crops: beans, cassava, potatoes and rice.  When household food nutrients are 

taken into account, the farm output decreases to 2,007,843 BIF and only three crops are 

grown: cassava, beans and soya beans.  

Large farms (32 percent the sample) seek to hire extra hands with a possibility to increase 

the output by 3,512 BIF while small farms (68 percent) needs to increase agricultural lands in 

order to improve the production by 83 BIF per additional square metre (830,000 BIF per 

hectare). In addition, when farmers exchange extra factors owned, it results in additional 

increases of the production.  Capital is a binding factor in both large and small farms.  Note 

that the model was infeasible for 30 percent (landless) of the sample.  
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7.2. General conclusion 

The problem of land scarcity is a real challenge to agricultural production in the province of 

Ngozi. The population density of 462 inhabitants per square kilometre implies a high food 

demand on a limited arable land. The inheritance system together with the high birth rate 

observed in the region complicate even more the access to agricultural land. Among 

households, 71 percent of the sample does not produce enough food for their survival with 

68 percent of them reporting problems of access to agricultural lands.  

Farmers adapt their activities to their socioeconomic situations. The limited access to land 

results in livelihood diversification. Both on-farm and non-farm activities are practiced. With 

regard to on-farm diversification, landless farms adopt multiple cropping systems as a way of 

securing and diversifying farm output. Large farms also practice multiple cropping as a 

response to market failure and risks. This leads to low farms’ output observed in the region.  

On the other hand, non-farm diversification is practiced in order to supplement the meagre 

income from agriculture. Large farms have an insufficient income from agriculture due to 

low land productivity and high levels of own consumption. They diversify income sources in 

order to improve their revenue and reduce the variability in income earnings.  Small farms 

are not able to meet household food needs. Therefore, they have to diversify in order to get 

the amount of money necessary to buy food and to cover additional family expenses.  

With limited non-farm job opportunities, the last resort is to sell their labour force to 

neighbouring large farms. However, agricultural wages are very low in the region which 

results from the low income from agriculture, risk attitude and high uncertainty of the 

market. Market failure results from the lack of storage facilities and food processing 

industries which constrain farmers to sell their produce immediately after the harvest which 

discourages farmers from targeting surpluses to be marketed.  

However, despite the rampant land scarcity, it is possible for households of Ngozi to 

optimally produce crops that meet their food security requirements while generating a 

certain level of income. The model developed shows that by growing a limited number of 

crops, farmers can benefit from an optimum land use which further contribute in improving 

farm output and increasing agricultural wages. The model doesn’t apply to farm type D (30% 

of the sample). Farmers from this type endure an acute shortage of land. However, they can 

benefit from the changes by selling labour at more remunerative prices. 

Market infrastructure, credit and agricultural research are necessary conditions for 

agricultural specialization to be a successful way out of poverty and hunger. The model 

highlighted the shortage of capital in all farm categories which can be tackled by rural credit. 

Likewise, specialisation implies trade between farmers both within and outside the region. In 

addition, research is necessary because seeds have to be renewed for a sustainable level of 

productivity. Moreover, results of the model about seasonality showed that storage systems 

should be developed to allow households to smooth their food consumptions.  
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7.3. Policy implications  

This Master’s Dissertation provided a valuable framework for agricultural production in the 

northern region of Burundi. However, it would be hard to literally generalize the 

conclusions of this research.  The survey conducted has made it possible to collect necessary 

data. However, the complexity of the traditional agricultural system of Burundi limits the 

scope of precisely defining parameters for each activity. There might be even more 

differences between farm types in using production factors. Some of them may be capital 

intensive in some farms while these are labour intensive on the other hand.  Therefore, the 

model was based on previous findings stipulating that farming techniques do not vary 

significantly between farms of the same region (Ndimira, 1991). Thus simple average 

parameters were used in modelling, and could be more sophisticated in future research. 

Nevertheless, based on these research findings, a number of suggestions are formulated 

towards three main actors of agricultural development: farmers, local government and 

researchers. 

Farmers are advised to reduce the number of crops practiced on their farms in order to 

improve the scope of producing enough basic food for household consumption while 

targeting marketable surpluses. Yet this would require that better safety nets are available 

to enable farmers to take the risk of specialization. 

Towards the government, the following is suggested: 

 To provide an enabling institutional environment, that secure the farmers’ access to 

land and reduce their level of risk, 

 To seek for improved market systems, agro-industries and storage facilities,  

 To promote rural credit in order to tackle the problem of shortage of capital,   

 Since the share of landless farms is very high, any policy promoting non-farm job 

opportunities is both a necessity and an opportunity.   

Finally, this research used a Linear Programming model and only exchanges in production 

factors were analysed between farmers. Further research could focus on exchanges between 

farms specifically in terms of farm output using Mathematical Programming based Multi-

Agent System (MP-MAS) to represents each individual farm household unit instead of relying 

on representative or average farm households in order to capture the real world 

heterogeneity while simulating sustainable resource use in agriculture.  
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ANNEXES 

Annex I: Crops grown and estimated inputs used (per 1kg of produce) 

Seasons  Crops                Land (m²)           Labour (hour)            Capital (BIF) 

Crops grown in season C 

C Beans  5.37 0.90 28.81 

C Sweet potato 1.00 0.43 22.00 

C Taro /colocase 2.00 0.80 36.82 

C Cassava  1.50 0.95 30.00 

C Maize  5.00 0.80 39.00 

C Coffee  3.00 1.23 35.70 

C Tobacco  20.00 9.00 258.90 

C  Banana  2.00 0.32 9.00 

Crops grown in season A 

A Peas  3.37 0.80 136.82 

A Beans  5.41 0.90 28.81 

A Soya beans  10.81 0.64 95.81 

A Potato 1.00 0.32 26.00 

A Sweet potato 1.00 0.43 22.00 

A Taro/colocase 2.00 0.80 36.82 

A  Cassava  1.50 0.95 30.00 

A Ground nut 11.00 2.62 150.00 

A Maize  5.00 0.80 39.00 

A Banana  2.00 0.32 9.00 

Crops grown in season B 

B Peas  3.37 0.80 136.82 

B Beans  5.41 0.90 28.81 

B Soya beans  10.41 0.84 95.81 

B Potato  1.00 0.32 26.00 

B Sweet potato  1.00 0.43 22.00 

B Taro/colocase 2.00 0.80 36.82 

B Cassava  1.50 0.95 30.00 

B Ground nut 11.00 2.62 150.00 

B Sorghum  8.25 0.70 53.00 

B Rice  3.75 1.25 25.00 

B Maize  5.00 0.80 39.00 

B Tobacco  20.00 9.00 258.90 

B Banana  2.00 0.32 9.00 

Source: Own calculations (based on 2010 survey, ISABU database and DPAE Ngozi reports) 

  



 
 

Annex II: Prices of 1 kg of crops used in the model  

Crops  Notation Prices  

Beans  xbe 800 

Sweet potato xspo 150 

Taro/colocase xta 326 

Cassava  xca 400 

Maize  xma 378 

coffee xco 350 

Tobacco  xto 2,985 

Banana  xba 210 

Peas  xpe 900 

Soya beans  xsb 904 

Potato  xpo 400 

Ground nut xgn 1,276 

Sorghum  xso 378 

Rice  xri 900 

Source: Own calculation and ISTEEBU reports 

Annex III: Proximate composition of foods (per 100 g edible portion) 

Crops                                Energy                                Protein                                   Fat   

Beans  320 22.0 1.5 

Sweet potato 110 1.6 0.2 

Potato  75 1.7 0.1 

Taro  94 1.8 0.1 

Cassava  320 1.6 0.5 

Maize  345 9.4 4.2 

Banana  130 1.2 0.3 

Peas  325 20.0 3.7 

Ground nut 570 23.0 45.0 

Soya beans  405 34.5 18.0 

Sorghum  345 11.0 3.2 

Rice  335 7.0 0.5 

Avocado  120 1.4 11.0 

Coffee  0 0.0 0.0 

Tobacco  0 0.0 0.0 

Source: Agriculture, Food and Nutrition for Africa, annex 4 

 http://www.fao.org/docrep/W0078E/w0078e11.htm#P984   

 

  

http://www.fao.org/docrep/W0078E/w0078e11.htm#P9840_707166
http://www.fao.org/docrep/W0078E/w0078e11.htm#P984


 
 

Annex IV: Daily food intake recommendations per age and gender category 

Age and gender category Weight (kg) Energy (kcal) Proteins (g)  Fat (g) 

Children  
    

6-12 months 8.5 950 14 --- 

1-3 years  11.5 1350 22 23-52 

3-5 years 15.5 1600 26 27-62 

5-7 years 19.0 1820 30 30-71 

7-10 years 25.0 1900 34 32-74 

Boys  
    

10-12 years 32.5 2120 48 35-82 

12-14 years 41.0 2250 59 38-88 

14-16 years 52.5 2650 70 44-103 

16-18 years 61.5 2770 81 46-108 

Girls  
    

10-12 years 33.5 1905 49 32-74 

12-14 years 42.0 1955 59 33-76 

14-16 years 49.5 2030 64 34-79 

16-18 years 52.5 2060 63 34-80 

Men (active) 
    

18-60 years 63.0 2895 55 48-113 

>60 years 63.0 2020 55 34-79 

Women (active)     

Not pregnant nor  

breasting 

55.0 2210 49 37-86 

Pregnant  55.0 2410 56 40-94 

Breasting  55.0 2710 69 40-94 

>60 years 55.0 1835 49 31-71 

Sources: FAO, 1992 ; OMS, 1985.  FAO, 1988. 

http://www.fao.org/DOCREP/004/W0073F/w0073f43.pdfModel 

 

  

http://www.fao.org/DOCREP/004/W0073F/w0073f43.pdfModel


 
 

          Annex V: Farmer’s questionnaire 
 

1. Name of the interviewer …………………………………………………. 

Number of the interviewer                                                                [_____]______] 

 

2. Date of interview                                                 [_____[_____[_____]_____]_____]_____] 

 

3. Name of the respondent (farmer)…………………………………………………. 

Number of the farm                                                                    [_____[_____[_____]_____]                                                   

 

4. Name of the commune………………………………………………. 

5. Name of the ‘colline’.......................................................................... 

 

I. Household identification 

1. Inventory of the household members 

Household 

member 

Age Gender(code ) Education (code ) Main activity 

(code ) 

Secondary activity  

(code) 

Head of the 

household 

     

The spouse      

Children  

1.      

2.      

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

Other household members 

1.      

2.      

3.      

4.      

 

Note:  Household members are listed in a descending order (eldest to youngest) 

2.  Objective of the farmer (yes=1/no=0) 

Subsistence orientation                                               [_____] 

Market orientation                                                       [_____] 

Agriculture as a tradition                                             [_____] 

 

II. Identification of the farm  

II.1. Identification of plot 1 

 

Number of the plot                                                             [_____] 

Location of the plot (code)                                                              [_____] 

Type of crops grown on the plot (code)                                                                    [_____]_____]_____]  

Number of parcels                                                                  [_____] 

Distance from the household compound (in minutes)                                               [_____]_____]______]



 
 

II.1.1. Physical description of  plot1 

Slop of the plot (code)                          [____] 

Land quality (code )             [____] 

Size of the plot (m²)                        [____[_____[_____[_____]_____]  

Parcels  Estimated (%)  Estimated size Crop 1(code ) Crop  2(code) Crop 3(code ) Crop 4 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

 

II.1.2. Farming techniques used to improve fertility of the plot 1 (2
nd

 cropping season)(yes1, no=2) 

A. Organic fertilizers 

Manure [_____]       Compost [_____]      Crop residues [_____]     Mulching [_____]       Others   [_____]       

None    [_____] 

B. Use of chemicals :  

Chemical fertilizers [_____]         Insecticides     [_____]    None  [_____] 

C. Technique of planting  

Lines  [_____]                 Banana  in lines [_____]          Others  [_____]    

D. Physical improvement : 

Curves   [_____]              Hedge /erosion  [_____]    Ridging               [_____]              Others    [_____] 

E. Water improvement: Irrigation   [_____]             Drainage [_____] 

 

II.1.3. Management of plot 1 

 

How many years have you been using this plot?                                                 [_____] 

What is the type of land tenure used on this plot? (code)                                                    [_____] 

How did obtain this plot ? (code)                                                                             [_____] 

Do you have ownership claim on this plot?                                                                         [_____] 

 

 

II.1. Identification of plot 2 

 

Number of the plot                                                             [_____] 

Location of the plot (code)                                                              [_____] 

Type of crops grown on the plot (code)                                                                    [_____]_____]_____]  

Number of parcels                                                                  [_____] 

Distance from the household compound (in minutes)                                               [_____]_____]______]



 
 

II.1.1. Physical description of  plot 2 

Slop of the plot (code)                          [____] 

Land quality (code )             [____] 

Size of the plot (m²)                        [____[_____[_____[_____]_____]  

Parcels  Estimated (%)  Estimated size Crop 1(code ) Crop  2(code) Crop 3(code ) Crop 4 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

 

II.1.2. Farming techniques used to improve fertility of the plot 2 (2
nd

 cropping season)(yes1, no=2) 

A. Organic fertilizers 

Manure [_____]       Compost [_____]      Crop residues [_____]     Mulching [_____]       Others   [_____]       

None    [_____] 

B. Use of chemicals :  

Chemical fertilizers [_____]         Insecticides     [_____]    None  [_____] 

C. Technique of planting  

Lines  [_____]                 Banana  in lines [_____]          Others  [_____]    

D. Physical improvement : 

Curves   [_____]              Hedge /erosion  [_____]    Ridging               [_____]              Others    [_____] 

E. Water improvement: Irrigation   [_____]             Drainage [_____] 

 

II.1.3. Management of plot 2 

 

How many years have you been using this plot?                                                 [_____] 

What is the type of land tenure used on this plot? (code)                                                    [_____] 

How did obtain this plot ? (code)                                                                             [_____] 

Do you have ownership claim on this plot?                                                                         [_____] 

 

II.1. Identification of plot 3 

 

Number of the plot                                                             [_____] 

Location of the plot (code)                                                              [_____] 

Type of crops grown on the plot (code)                                                                    [_____]_____]_____]  

Number of parcels                                                                   [_____] 

Distance from the household compound (in minutes)                                               [_____]_____]______]



 
 

II.1.1. Physical description of the plot 

Slop of the plot (code)                          [____] 

Land quality (code )             [____] 

Size of the plot (m²)                        [____[_____[_____[_____]_____]  

Parcels  Estimated (%)  Estimated size Crop 1(code ) Crop  2(code) Crop 3(code ) Crop 4 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

 

II.1.2. Farming techniques used to improve fertility of the plot 3 (2
nd

 cropping season)(yes1, no=2) 

A. Organic fertilizers 

Manure [_____]       Compost [_____]      Crop residues [_____]     Mulching [_____]       Others   [_____]       

None    [_____] 

B. Use of chemicals :  

Chemical fertilizers [_____]         Insecticides     [_____]    None  [_____] 

C. Technique of planting  

Lines  [_____]                 Banana  in lines [_____]          Others  [_____]    

D. Physical improvement : 

Curves   [_____]              Hedge /erosion  [_____]    Ridging               [_____]              Others    [_____] 

E. Water improvement: Irrigation   [_____]             Drainage [_____] 

 

II.1.3. Management of plot 3 

 

How many years have you been using this plot?                                                 [_____] 

What is the type of land tenure used on this plot? (code)                                                    [_____] 

How did obtain this plot ? (code)                                                                             [_____] 

Do you have ownership claim on this plot?                                                                         [_____] 

 

II.1. Identification of plot 4 

 

Number of the plot                                                             [_____] 

Location of the plot (code)                                                              [_____] 

Type of crops grown on the plot (code)                                                                    [_____]_____]_____]  

Number of parcels                                                                  [_____] 

Distance from the household compound (in minutes)                                               [_____]_____]______]



 
 

II.1.1. Physical description of plot 4 

Slop of the plot (code)                          [____] 

Land quality (code )             [____] 

Size of the plot (m²)                        [____[_____[_____[_____]_____]  

Parcels  Estimated (%)  Estimated size Crop 1(code ) Crop  2(code) Crop 3(code ) Crop 4 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

 

II.1.2. Farming techniques used to improve fertility of the plot 4 (2
nd

 cropping season)(yes1, no=2) 

A. Organic fertilizers 

Manure [_____]       Compost [_____]      Crop residues [_____]     Mulching [_____]       Others   [_____]       

None    [_____] 

B. Use of chemicals :  

Chemical fertilizers [_____]         Insecticides     [_____]    None  [_____] 

C. Technique of planting  

Lines  [_____]                 Banana  in lines [_____]          Others  [_____]    

D. Physical improvement : 

Curves   [_____]              Hedge /erosion  [_____]    Ridging               [_____]              Others    [_____] 

E. Water improvement: Irrigation   [_____]             Drainage [_____] 

 

II.1.3. Management of plot 4 

 

How many years have you been using this plot?                                                 [_____] 

What is the type of land tenure used on this plot? (code)                                                    [_____] 

How did obtain this plot ? (code)                                                                             [_____] 

Do you have ownership claim on this plot?                                                                         [_____] 

 

II.1. Identification of plot 5 

 

Number of the plot                                                             [_____] 

Location of the plot (code)                                                              [_____] 

Type of crops grown on the plot (code)                                                                    [_____]_____]_____]  

Number of parcels                                                                   [_____] 

Distance from the household compound (in minutes)                                               [_____]_____]______]



 
 

II.1.1. Physical description of plot 5 

Slop of the plot (code)                          [____] 

Land quality (code )             [____] 

Size of the plot (m²)                        [____[_____[_____[_____]_____]  

Parcels  Estimated (%)  Estimated size Crop 1(code ) Crop  2(code) Crop 3(code ) Crop 4 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

 

II.1.2. Farming techniques used to improve fertility of the plot 5 (2
nd

 cropping season)(yes1, no=2) 

A. Organic fertilizers 

Manure [_____]       Compost [_____]      Crop residues [_____]     Mulching [_____]       Others   [_____]       

None    [_____] 

B. Use of chemicals :  

Chemical fertilizers [_____]         Insecticides     [_____]    None  [_____] 

C. Technique of planting  

Lines  [_____]                 Banana  in lines [_____]          Others  [_____]    

D. Physical improvement : 

Curves   [_____]              Hedge /erosion  [_____]    Ridging               [_____]              Others    [_____] 

E. Water improvement: Irrigation   [_____]             Drainage [_____] 

 

II.1.3. Management of plot 5 

 

How many years have you been using this plot?                                                 [_____] 

What is the type of land tenure used on this plot? (code)                                                    [_____] 

How did obtain this plot ? (code)                                                                             [_____] 

Do you have ownership claim on this plot?                                                                         [_____] 

 

II.1. Identification of plot 6 

 

Number of the plot                                                             [_____] 

Location of the plot (code)                                                              [_____] 

Type of crops grown on the plot (code)                                                                    [_____]_____]_____]  

Number of parcels                                                                   [_____] 

Distance from the household compound (in minutes)                                               [_____]_____]______]



 
 

II.1.1. Physical description of  plot 6 

Slop of the plot (code)                          [____] 

Land quality (code )             [____] 

Size of the plot (m²)                        [____[_____[_____[_____]_____]  

Parcels  Estimated (%)  Estimated size Crop 1(code ) Crop  2(code) Crop 3(code ) Crop 4 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

[_____] [_____] [_____] [_____] [_____] [_____] [_____] 

 

II.1.2. Farming techniques used to improve fertility of the plot 6 (2
nd

 cropping season)(yes1, no=2) 

A. Organic fertilizers 

Manure [_____]       Compost [_____]      Crop residues [_____]     Mulching [_____]       Others   [_____]       

None    [_____] 

B. Use of chemicals :  

Chemical fertilizers [_____]         Insecticides     [_____]    None  [_____] 

C. Technique of planting  

Lines  [_____]                 Banana  in lines [_____]          Others  [_____]    

D. Physical improvement : 

Curves   [_____]              Hedge /erosion  [_____]    Ridging               [_____]              Others    [_____] 

E. Water improvement: Irrigation   [_____]             Drainage [_____] 

 

II.1.3. Management of plot 6 

 

How many years have you been using this plot?                                                 [_____] 

What is the type of land tenure used on this plot? (code)                                                    [_____] 

How did obtain this plot? (code)                                                                             [_____] 

Do you have ownership claim on this plot?                                                                         [_____] 

 

  



 
 

II.2.1. Summary of the farm identification 

 

  hillside Wetlands/Marais 

1. Total number of plots [_____]_____] [_____]_____] 

2. Total number of parcels [_____]_____] [_____]_____] 

3. Number of parcels bearing:   

Food crops  [_____]_____] [_____]_____] 

Cash crops [_____]_____]  

Wood  [_____]_____]  

Horticulture [_____]_____] [_____]_____] 

Pasture  [_____]_____] [_____]_____] 

Short fallows [_____]_____] [_____]_____] 

Long fallows [_____]_____] [_____]_____] 

Fodder 
[_____]_____] [_____]_____] 

 

4. Total farm size  [_____]_____]_____]_____]_____] 

III. Management of land  

1. By how much your fields are put under cultivation during the first cropping season (percentages of the 

land used in  2010A ?          [_____]_____] 

2. What are the major crops that were grown there?   [_____][_____][_____][_____][_____][_____] 

 

3. By how much your fields are put under cultivation during the third cropping season (percentages of 

lands used in 2009 C)           [_____]_____]   

4. What are the major crops that were grown there?   [_____][_____][_____][_____][_____][_____] 

  



 
 

 

Identification o the livestock keeping (local= 0 , improved= 1) 

 

Species  Breed       Adult       Young  Production/ 

week 

Animal 

bought  

Animal sold or 

consumed Male Female Male  Female  

 

Cattle  
 

[__1___] 

 

[__0___] 

[_____] 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

            [_____] 

 

            [_____] 

 

 

Goats    
 

[__1___] 

 

[__0___] 

[_____] 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

            [_____] 

 

            [_____] 

Sheep    

[__1___] 

 

[__0___] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

 
[_____] 

 

[_____] 

            [_____] 

 

            [_____] 

 

Pig   
 

[__1___] 

 

[__0___] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

 
[_____] 

 

[_____] 

            [_____] 

 

            [_____] 

 

Poultry   
 

[__1___] 

 

[__0___] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

[_____] 

 

[_____] 

            [_____] 

 

            [_____] 

Rabbits    

[__1___] 

 

[__0___] 

[_____] 

[_____] 

[_____] 

[_____] 

[_____] 

[_____] 

[_____] 

[_____] 

 
[_____] 

 

[_____] 

            [_____] 

 

            [_____] 

 

Bees  
  

Number of hives  
[_____] 

 

 

 

  

 

Note : - Production is expressed in litres of milk for cows and in number of eggs for chickens 

- Purchases and sales of livestock for the Period 2009C, 2010A, 2010B



 
 

IV. Inventory of agricultural production (seasons: 2009C, 2010A, 2010B) 
 Harvest season 2009C Harvest season  2010A Harvest season 2010B 
Yield   Prices per 

kg of 

produce 

Number of 

containers 

Type of 

container  

(code) 

Quantity 

produced in 

kg 

Quantity 

sold in kg 

Number of 

containers 

Type of 

container  

(code) 

Quantity 

produced in 

kg 

Quantity 

sold in kg 

Number of 

containers 

Type of 

container  

(code) 

Quantity 

produced in 

kg 

Quantity 

sold in kg 

Legumes 

Peas  [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Beans  [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Soya beans [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Tubers 

Potatoes [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Sweet potato [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Taro/Colocase [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Cassava  [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Oilseeds 

Ground nut [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Cereals 

Maze [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Rice [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Wheat  [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Sorghum [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Fruits  

Avocado [_______] [_____] [_____] [_______] [_____] [_____] [_______] [_______] [_______] [_______] [_______] [_______] [_______] 

Cash crops   Number 

of trees 

 Number 

of trees 

 Number of 

trees 

 

Coffee [_______] [_____]  [_______] [_____]         

Tobacco [_______] [_____]  [_______] [_____] [_____]  [_______] [_______] [_______]  [_______] [_______] 

Special crops  Bunches 

produced/ 

month 

Bunches 

sold 

 Bunches 

produced/ 

month 

Bunches 

sold 

 Bunch 

produced/ 

month 

Bunches 

sold 

Banana [_______]   [_______] [______]   [_______] [_______]   [_______] [_______] 

 



 
 

V. Use of additional inputs to improve soil fertility 

 

 

 Season  2009C Season 2010A Season 2010B 

Type of 

inputs 

Number of 

containers  

Quantity 

of input 

Number of 

containers   

Quantity 

of input  

Number of 

containers  

Quantity 

of inputs 

Source of 

input (code) 

Manure          

Compost          

Urea         

 DAP         

NPK         

Improved 

seeds 

        

 

 

VI. Source of agricultural input  2010B (yes=1, no=0) 

 

1. source of seeds   

Farm  [_____]  Market  [_____] 

Cooperative [_____]  Centres in charge  [_____] 

2. Source of organic fertilizers   

Private sector   [_____]  Market    [_____] 

Cooperative    [_____] Centres in charge  [_____]      None   [_____] 

3. Source pesticides 

Private sector   [_____]  Market    [_____] 

Cooperative    [_____] Centres in charge  [_____]      None   [_____] 

4. Source manure 

Farm  [_____]  Purchased [_____] Others       [_____]  

  

5. Source of compost   

Farm  [_____]  Purchased [_____] Others       [_____]  

  

6. Extension service (yes=1, no=o) [_____]  

Number of visit per month   [_____]     

Number of training session per month               [_____]     

Number of demonstration plots                      [_____] 

 

VII. Determination of factor labour 

1. Do you have enough labour? (yes= 1 ; no = 0 )    [_____]   

2. Do you go to work for money in other farms?    (yes= 1 ; no = 0 )    [_____]   

How many employees did you hire in/or out in season 2009C [____]____], 

    2010A [____]____]    and   2010B [____]____] 

3. Do you hire in agricultural labour? (yes = 1 ; no = 0 )      [_____] 

If yes, how many day’s work did you hire in season 2009C [____]____], 

                                          2010A [____]____]     and  2010B [____]____]



 
 

Management of the available agricultural labour per season 

           Season C            Season A      Season B 

Number of hours/day            [_____]              [_____]         [_____]   

Number of days/week             [_____]              [_____]         [_____]   

Number of weeks/month            [_____]              [_____]         [_____]   

Number of manpower hired out     [_____[____]_____] [_____[____]_____] [_____[____]_____] 

Number of manpower hired in     [_____[____]_____] [_____[____]_____] [_____[____]_____] 

Wage of agricultural labour/day     [_____[____]_____]     [_____[____]_____] [_____[____]_____] 

 

 

 

VIII. Management of capital  

A. Expenditure   

 

 Total expenditure         2009 C          2010 A           2010 B 

Labour  
    

Seeds  Improved  
 

 

   

Local 
 

 

   

Agricultural 

equipments   

    

Land rental   
    

Transport of 

agricultural products 

    

Chemicals  
    

Manure/compost  
    

Animal feeds  
    

Veterinary products 
    

Purchase of livestock  
    

Other agricultural 

expenditure 

    

Food expenditure 
    

Other expenditure (non 

agriculture) 

    

 

 

 

 



 
 

B. Income sources  

  Yes =1/ 

No=0      

Total income  Season C Season A Season B 

Salary      

Labour        

Trade       

Banana plantain      

Banana bier       

Food crops         

Cash crops      

Livestock       

Land/sold or leased        

Handcrafts      

Forestry       

Others (specify)       

 

C. Did you get surplus of production/savings  (year 2009C-2010B)? (yes=1, no=0) [___] 

If yes, how much did you save?           __________________________________ 

D. Have you contracted credit this year (yes=1, no=0)  [_____]  

       1. If yes, how much and from where/source_____________  [____]____]____]____]____]____]____] FBU 

       2. Credit allocation? (yes = 1 ; no = 0) 

Agricultural investments               [____]    [____]____]% 

To buy food                 [____]    [____]____]% 

Others (specify)      [____]    [____]____]% 

 

IX. Dynamic 

A.Evolution of the factor "land" 

How evolved fallows and pastures on your farm over the last 5 years? (Code) [_____] 

What do you intend to do with fallow and pasture next year? (Code) [_____] 

How changed the crops on your farm the last 5 years? (Code) [_____] 

What do you intend to do with these crops next year? (Code) [_____] 

Is there any crops you produced regularly until 2005, and now you do not produce anymore? (yes = 1 no = 0) 

[_____] 

If yes, which crops? (Code) [_____] [_____] [_____] 

Do you intend to abandon some crops next year? (yes = 1 no = 0) [_____] 

If yes, which crops? (Code) [_____] [_____] [_____] 

Did you introduce new crops in the last two years? (yes = 1 no = 0) [_____] 

If yes, which crops? (Code) [_____] [_____] [_____] 

Do you intend to introduce some new crops next year? (yes = 1 no = 0) [_____] 



 
 

If yes, which crops? (Code) [_____] [_____] [_____] 

 

B. Evolution of the factor "labour" 

What is the share of non-farm income in your overall income?  [_____] (%) 

What is the evolution of non-farm income over the last 5 years? (Code) [_____] 

What were the reasons for diversification? (Open-ended) 

              ___________________ ___________________ __________________ 

 What do you intend to do with non-farm activities? (Code) [_____] 

 

C. Evolution of the factor "capital" 

 What share of income do you invest on the farm in general? [_____] (%) 

 What is the evolution of your investment in agriculture over the last 5 years? (Code) [_____] 

 What do you intend to do in the percentage of agricultural investments? (Code) [_____] 

 

D. Evolution of ‘agricultural technology’ 

 How did you change the farming techniques over the last 5 years?(Code) [____] 

 Do you intend to introduce new techniques to improve the performance of your farm? (yes = 1 no = 0) [_____] 

 If yes, which techniques ?___________________ 

 


