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EXECUTIVE SUMMARY 

The research summarized in this report systematically assesses the smallholder farmer 

context and the constraints that hinder common bean productivity improvements in 

Eastern Kenya and Ethiopia. The research effort established a baseline to: (1) 

understand the current context of common bean cultivation, and (2) contrast 

smallholder farming conditions in order to inform breeding and seed delivery 

strategies that achieve better farm performance with respect to outputs and inputs, and  

wider livelihood impacts from research and development (R&D) investments.  

The research analyzes constraints at various stages along the value chain: – input 

markets – farm production – output markets. At farm level, detailed data on 

households was gathered to aid in identifying the constraints and opportunities for 

improving the crop productivity. Community level and market surveys provided quick 

and general insights of the production and market access constraints and fed into the 

design of farm level surveys. The sample design was aimed at establishing a 

framework that accounts for conditions of with- and without- project scenarios as well 

as before and after the project, as part of an overall monitoring and evaluation 

framework to measure and attribute short- and long-term project impacts.  

The data set developed is used to understand a range of constraints limiting common 

bean production in Kenya and Ethiopia. Drought is by far the most important common 

bean production constraint, with a probability of occurrence estimated at 38% in 

Ethiopia and 60% in Eastern Kenya
i
. Common bean yield loss due to drought is 

substantial, with almost all varieties experiencing severe decline in yield when 

drought occurs, implying low levels of resistance among the cultivars grown by the 

farmers at the time of this baseline. Households are highly vulnerable to drought with 

each farmer in Ethiopia on average expecting to lose about 22% of his/her harvest and 

43% in Eastern Kenya. Statistical analysis of production vulnerability in Ethiopia, 

indicate that production vulnerability is neutral to wealth and production scale, but 

gender inequalities emerge. Female headed households are more susceptible to yield 

loss than their male headed counterparts. Long standing soil fertility decline, pests and 

diseases are also important constraints ranked highly by farmers in both countries. 

Economic factors also pose challenges for increasing common bean production, 

improving crop and farm productivity and encouraging commercialization of harvests 

that will increase rural incomes. Farmers are generally poor with small land holdings 

and few head of livestock as their main assets. Liquid financial assets are rare and 

                                                                 

i
 Estimates were based on farmers perception of likelihood of drought  occurrence taking a period of 

ten years 
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majority of the decision makers generally have low levels of education, particularly in 

Ethiopia. High production vulnerability and poverty implies high production risks on 

the farm. Consequently, although their risk-averse actions are logical livelihood 

strategy, an inefficient allocation of their resources can result. Hence a tradeoff exists 

between assuring harvests and maximizing harvests.  

Conditions of high population density in both Ethiopia and Eastern Kenya create 

constraints on land resources. Farmers tend to continuously cultivate the same piece 

of land with few soil amendments and inadequate water conversation techniques, 

thereby mining (not replenishing) soil nutrients reducing soil fertility and fostering 

conditions for pests and diseases outbreaks.  

Over dependency on annual crops and family labor also means that farmers confront 

problems of seasonal peaks in labor demand, which increases competition between 

crops that result in low technical efficiency. For example, weeding of common bean is 

often done late, less frequently (i.e. once rather than twice) or not at all.  The overall 

consequence is reduced yield. Such labor constraints are widespread throughout the 

Central Rift Valley due to bigger acreage under crops in this region.  

Poor access to new improved varieties also emerged from the analysis as an important 

impediment to improvement of common bean productivity in both countries. The 

most important factor that limits access to new improved varieties is the high seed 

price, ranked the most important constraint to seed purchases in these countries. 

Others problems that constraint easy access to the seed of new varieties in each 

country, were: non-availability of the desired varieties, long distance from the farm to 

the source, poor seed quality and risk aversion. On average, farmers interested in 

acquiring new varieties must travel 15 km to reach the point of acquisition, evidence 

of large transaction cost given the limited means of transportation faced by these 

farmers. Existence of other constraints like declined soil fertility, pests and diseases 

are other impediments that constrain purchase of seed of new varieties as farmers 

perceive use of purchased inputs like improved seed as uneconomical when the risk of 

crop failure is high. 

Interviews with traders on grain market also revealed that market infrastructure is 

severely constrained.  Operational costs are high due to high transport costs, storage 

facilities are inadequate and some are poorly designed, there are inadequate flows of 

market information about the suppliers of bean grain, quantity and quality of supplies. 

The transaction costs of handling the beans on the grain market are high due to a need 

to inspect both quantities and qualities, in the absence of standard grades and branding 

of to verify quality.  

The study findings revealed that the adoption of new improved varieties in Ethiopia 

reduces yield loss. Evidence from the study suggests that change in varieties from 

land races and those released long time ago (early 1970s) to growing of recently-
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developed varieties (after 1990) reduces production vulnerability by about 20 %.  

However, the adoption of these varieties is currently constrained by problems related 

with under investment in dissemination efforts, household liquidity constraints and 

lack of access to credit. Therefore, stepping up dissemination of these varieties as a 

short term strategy can bring positive returns. Research results also indicate that 

households close to urban centers, with the advantage of good access to markets for 

both grain and inputs such as seed, fertilizers, packing materials etc; are more likely to 

use new varieties than those farther away from urban centers. Farmers in close 

proximity to urban centers also use more fertilizers than those farther away from 

urban centers.  

The following research and development policy implications emerge from the results: 

 

Target strategies for improving common bean productivity 

In the short term, strategies for improving productivity in Ethiopia and Eastern Kenya 

should be different. In Ethiopia, common bean productivity can be enhanced 

substantially through investment in dissemination and promotion of existing 

technologies (i.e. agronomic practices and improved varieties) and improvements in 

marketing infrastructure (i.e. promotion of grading and packaging of bean grains at 

farm level, efficient two-way flow of market information and strengthening formal 

and informal seed systems). The case of Eastern Kenya, calls for different strategies 

where almost all farmers obtain low harvest yields (0-0.5ton/ha) and are all equally 

vulnerable to yield loss due to drought. Improving common bean productivity will 

require development and promotion of drought resistant varieties together with best 

agronomic management practices. Non varietal integrated soil and fertility 

management practices to improve on the water harvesting techniques of farmers and 

the water retention capacity of soils should also be explored and beneficial ones 

identified and promoted alongside improved varieties. 

Target strategies should address breeding and agronomic management strategies are 

required to address the four types of drought, declining soil fertility, constraints in 

seed and grain markets. Such investments are inter-related and therefore all are 

required to achieve a combined effect. In other words, germ-plasm improvement, 

management practices / fertilizers / extension, marketing and transport need to be 

addressed in order to achieve maximum beneficial and equitable impacts.  

Target strategies to overcome four types of drought 

The study reveals that drought is the most important production constraint and can be 

classified into four different production constraints that affect bean yields: 1) low total 

rainfall, 2) intermittent or mid-season rainfall gaps, 3) rains ending early and 4) rains 

arriving late. Specific strategies can be developed to address each type of drought. 
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Breeding should diversify its strategies to address both terminal and intermittent 

drought. For terminal drought, varieties with a shorter growing cycle than the ones 

grown by farmers, if available, should be promoted as a short term strategy to reduce 

on yield loss. Equally important in the breeding effort is the development of varieties 

that are tolerant to intermittent drought.  

Non varietal integrated soil and fertility management practices to improve on the, 

water harvesting techniques available to farmers and the water retention capacity of 

soils should also be explored and beneficial ones identified and promoted. If 

successful, this strategy would address the problem of rains ending early as well as 

intermittent drought. 

Minimize tradeoffs between desired production and culinary/market traits  

Complicating matters is the high importance that farmers attach to both production 

and consumption/market attributes. Some of the best drought-resistant varieties do not 

exhibit good culinary traits (e.g low flatulence, keeping quality or taste) and others are 

less competitive on the market. Therefore, a trade-off between large harvests and 

good culinary traits or marketability can exist. A multi-attribute based genetic 

improvement is needed to address both desirable agronomic and consumption traits 

for Kenya and market preferences for Ethiopia.   

Strategies to enhance both the demand and supply of improved germ-plasm 

The interventions to increase access to new improved germ-plasm should consider 

strategies that increase the availability of seed in the farming communities as well as 

those that facilitate reduction in the price of seed to levels affordable by majority of 

farmers. Decentralized seed multiplication and distribution schemes involving farmers 

seem to be an appropriate strategy for addressing the problem of seed availability and 

high prices, particularly in remote areas. Use of small pack approach should be 

promoted to enable small scale farmers afford seed new varieties. Some public 

investment is likely to be required to support higher quantities of the initial injections 

of seed for enhanced fast diffusion. However, care should be taken to avoid creating 

dependency syndrome that results in poverty trap. Strengthening the linkages between 

local seed dealers in local markets with the community based seed producers would 

facilitate market access for seed producers; create incentives for them to sale their 

harvest as seed while local markets provide a channel for further dissemination of 

varieties to supplement to farmer to farmer. This is important for both countries. 

Investments in extension to educate farmer on good agronomic practices, risk 

management, post harvest handling to add value to their produce; provision of market 

information, will enhance demand of improved common bean varieties.   
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CHAPTER ONE:  INTRODUCTION

 

Common bean (Phaseolus vulgaris L.) is the world’s most important food legume for 

direct human consumption. Average per capita consumption of common bean in the main 

bean production areas is higher in Africa, estimated at 31.4kg/year (Schoonhoven and 

Voysest, 1991). High in nutrients and commercial potential, common bean holds great 

promise for fighting hunger, increasing income and improving soil fertility in Sub 

Saharan Africa.  The crop occupies more than 3.5 million hectares in sub-Saharan, 

accounting for about 25% of the global production but production is concentrated in 

the densely populated areas of East Africa, the lakes region and the highlands of 

southern Africa and (http://webapp.ciat.cgiar.org/ciatinfocus). In Africa, common bean 

is a popular crop among small-scale farmers, given its short growth cycle (about 70 days) 

which permits production when rainfall is erratic. Common bean is often grown by women 

farmers for mainly for subsistence and markets.  

Despite the great importance, the growth in common bean productivity has been slow as 

a result of both social and physical environments in which the crop is grown. In 

Eastern and Southern Africa, common bean is a small farmer crop, cultivated largely 

by women in an agronomic setting characterized by marginal environments and low 

external inputs where stresses maintain productivity at less of 25% of potential yield 

(Beebe
ii
, Per Comm.).  Abiotic stresses such as drought and soil fertility constraints 

are widespread, often severe in some countries in Africa.   

 

1.2. OVERVIEW AND OBJECTIVES OF THE BASELINE STUDY 

The International Centre for Tropical Agriculture (CIAT) in collaboration with the 

national agricultural research systems in the region has been, through PABRA, 

conducting research on bean improvement in the region. Several research and 

development initiatives have been developed and continue to emerge. These include: 

1) improve bean varieties; and 2) enhance the functioning of the seed systems and fast 

diffusion of associated technologies. In 2007, CIAT joined a consortium of three 

international organizations (i.e. International Center for Tropical agriculture (CIAT), 

International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) and 

International Institute of Tropical Agriculture (IITA) to design and implement a 

project
iii

 aimed at increasing the productivity of tropical legumes so as to reduce 

                                                                 

ii
 Dr, Steve Beebe is a senior breeder and global leader for common bean breeding in CIAT. 

iii
 Titled “Enhancing the productivity of legumes to improve the livelihoods of the poor household in 

drought prone area” 

http://webapp.ciat.cgiar.org/ciatinfocus
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poverty in the selected countries of Eastern and Southern Africa and South Asia. 

These were: Kenya, Ethiopia, Tanzania and Malawi and Mozambique in Eastern and 

Southern Africa, Mali, Niger and Nigeria in West and Central Africa and India and 

Myanmar in South Asia.  

The project intends to achieve its goal through developing, testing and promoting 

improved legume cultivars and associated crop management practices which are 

capable of increasing productivity in drought prone areas of target countries. Within 

the project, the tropical legumes of interest are: groundnuts, cowpeas, common bean, 

chickpea, pigeon pea and soya bean. Genetic improvement is a crucial component of 

agriculture productivity growth and economic development, but as documented in 

literature on agricultural innovations (include 2 citations), a good technology alone 

does not result into economic progress. An enabling environment in markets and 

information systems is needed as well as effective policies to support its widespread 

adoption. In recognition of these challenges, the project has as other important 

components, 1) the development of the sustainable seed production and delivery 

systems to increase availability and access to seed of improved varieties, and 2) social 

sciences research.   

The baseline study summarized in this report was part of the social sciences research 

within the project conducted on common beans in Eastern Kenya and Ethiopia. The 

research was motivated by the need, expressed both by researchers and investors, to 

analyze socio-economic and cultural environment that influence and constrain 

adoption of new technologies and innovative approaches, as well as identify ways to 

create an enabling environment for adoption of improved bean varieties and practices. 

The information generated from this baseline will be used for the targeting of bean 

breeding and seed delivery efforts for enhanced impact on the livelihoods of the poor 

in drought prone areas. This baseline study also provides an information base against 

which to monitor and assess the project progress and effectiveness during 

implementation and after completion.  

1.3 RESEARCH QUESTIONS 

The study aims to empirically examine socio-economic aspects of common bean 

production and marketing. The specific objectives of this report address several 

questions in order to inform breeding and seed development component of the project 

as well as policy aimed at facilitating development of innovations and crop varieties 

for enhanced common bean productivity. These questions are:  

1. What is the current status of bean productivity, constraints to productivity 

improvement, and the potential of the existing technology in addressing these 

constraints? 
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2. What is the nature and importance of drought in common bean production, 

productivity and household vulnerability; and farmer coping mechanisms?   

3. What are adoption levels and the socio-economic and cultural constraints to 

the adoption of new technologies (the role of technological characteristics, 

farm characteristics, institutional setup and markets)? 

4. What are the opportunities for enhancing the adoption of improved bean 

varieties and practices? 

1.4 SCOPE OF THE STUDY 

The study was conducted along the value chain to answer research questions posed in 

the previous section. At the production point, which is the first stage in the value 

chain, the study explores the characteristics of the farming households, farms and 

farming systems with special attention given to common beans; some aspects of 

decision making process including the role of gender in common bean production and 

resource access and utilization; input use (i.e. labor, seed, credit) and drought 

adaptation measures. Observations and analysis was at two levels: community level 

and farm level. Detailed farm-level analysis provided most of the data used to address 

the research questions while community level observations and analysis provided 

useful information during the design and preparation for the detailed farm surveys. 

The community level surveys involved focus group discussions in the selected 

communities and interview of key informants, and complemented with transect walks 

through the selected villages to make direct observations on the farming systems and 

constraints.  

Both input and output markets were surveyed to investigate the constraints along the 

value chain that could potentially restrict the extensive adoption of future 

technologies and common bean market preferences. Market actors along the supply 

chain were interviewed on different aspects of their businesses and future prospects. 

In the input markets, emphasis was on seed markets not only because of their 

importance in the adoption of new common bean varieties but also of its explicit in 

the project to which this study was part.   

 

1.5 STRUCTURE OF THE REPORT 

The report is organized in eleven chapters. The following chapter presents an 

overview of common bean production, its constraints and crop improvement 

strategies in Ethiopia and Kenya as a whole. Research methods used including sample 

survey design and a description of the survey areas are presented in Chapter Three. 

Chapter Four describes the social and demographic characteristics of the producing 

households; their resource endowments, production systems and institutional 
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environment. Chapter Five addresses production of common bean in the study areas 

highlighting the general characteristics of the common bean production and farmers 

perceptions of the production constraints. Varieties currently grown and farmers’ 

evaluation of consumption and production traits are summarized in Chapter Six; while 

Chapter Seven presents an econometric analysis of determinants of common bean 

productivity. Production vulnerability and the role played by improved varieties in 

reducing yield losses follows in Chapter Eight; while the functioning of seed systems 

and the constraints associated with seed availability and accessibility by farmers are 

discussed in Chapter Nine. Chapter Ten presents market constraints among the traders 

along the crop value chain.  Conclusions and implications for the research and 

development are presented in Chapter Eleven.  
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CHAPTER TWO: OVERVIEW OF COMMON BEAN PRODUCTION AND 

ITS IMPORTANCE IN ETHIOPIA AND KENYA  

This chapter summarizes the main features of the common bean production 

highlighting the general economic importance and production constraints in sub-

Saharan Africa with a focus on Ethiopia and Kenya.  

 

2.1 ECONOMIC IMPORTANCE 

Common bean (Phaseolus vulgalis L) is an important food and cash crop in Kenya 

and Ethiopia. In Kenya, about 417,000 metric tons of common bean were produced in 

2007, an equivalent of US$ 199,743,000 million (FAOSTAT, 2010). Consumption 

and contribution of common bean to human nutrition in Kenya is relatively high. Per 

capita consumption is estimated at 14 kg per year, but can be as high as 66 kg/yr in 

western parts of the country
iv

 (Spilsbury et al., 2004; Buruchara, 2007). The crop is 

the most important pulse and ranks second after maize as a staple food crop grown by 

more than 3 million households.
v
.  

Similarly, in Ethiopia, common bean is one of the most important cash crops and 

source of protein for farmers in many lowlands and mid-altitude zones. The country’s 

export earnings is estimated to be over 85 % of export earnings from pulses, 

exceeding that of other pulses such as lentils, horse (faba) bean and chickpea (Negash, 

2007). Overall, common bean ranks third as an export commodity in Ethiopia, 

contributing about 9.5 % of total export value from agriculture (FAOSTAT, 2010). 

Total national production was estimated at 421,418 ton in 2008, with a market value 

of US$ 132,900,609 million (FAOSTAT, 2010).  

Common bean is also highly preferred by Ethiopian farmers because of its fast 

maturing characteristics that enables households to get cash income required to 

purchase food and other household needs when other crops have not yet matured 

(Legesse et al., 2006). Two types of common bean are grown: the canning type 

primarily grown for export market dominates the Oromiya region (Northeast rift 

valley), and the cooking type primarily grown for food in the Southern National 

Nationality Peoples’ region, south of lake Ziway (Alemu and Bekele, 2005). 

Significant amounts of the cooking type are exported to the neighboring countries 

particularly Kenya (Ferris and Kaganzi, 2008). Common bean has been grown for 

                                                                 

iv
 Equating to 2 servings a day. 

v
 This figure was derived as a proportion of 6447982 households engaged in farming in Kenya by 

conservatively estimating that 60% of farmers cultivate common beans (Kenya National Bureau of 

statistics (2007).  
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export in Ethiopia for over 40 years, but its sub-sector growth was interrupted 

between 1975 and 1989 during the socialist regime. The regime put restrictions on all 

private trade, giving the state-controlled marketing board full monopoly over the 

marketing of all grains in the country (Gabre-Madhin, 2001)
vi

. With the liberalization 

of grain marketing in early 1990s, common bean production was able to recover and 

even exceed its production and export volumes of later 1970s and early 1980s (Alemu 

and Bekele, 2005)
vii

. 

2.2 PRODUCTION CONSTRAINTS 

Until the past few decades, common bean production in Kenya was trending upward, 

with area growing at a rate of 5.7 % during 1970-1990, while yield was growing at a 

rate of 1.4% during the same period (FAOSTAT). During the past 20 years, 

significant changes affected common bean production. One, there was a decrease in 

area growth rate, dropping from 5.7 % to 3.5% in 1990-2000 and further to 2.5 in 

2001-2007. Two, yield changes reversed from an upward to a downward trend. Yield 

decline were nearly 7 % in 1990-2000. Afterwards, yields recovered and fluctuated 

between 2001 and 2007 (Figure 2.1). These changes have been attributed to the 

increasing severity of production constraints. In particular, declining soil fertility, 

drought, pests and diseases severely reduce production in some areas (KARI/CIAT, 

1991 Odendo et al., 2004).  

 

 

 

 

 

 

                                                                 

vi
 The pre-reform period of official pricing and quotas was characterized by low incentives for farmer 

investments into crop management. In particular, quality standards (e.g., minimum level of trash in 
grain) were not met, contributing to a substantial decline in export volumes(other factors such as 
increased domestic consumption or international competition or the ending of preferred trade 
agreement may also have contributed), from 80 to 23 % of the total production (Ayele, 1990 in Alemu 
and Bekele, 2005). In 1990, the Ethiopian government adopted measures such as devaluation of the 
local currency, improving the licensing procedure and establishing and improving organizations linked 
to exports, such as the Ethiopian Export Promotion Agency and Ethiopian Standard and Quality 
Authority (Dawit and Demelash, 2003). 
vii The market share of the Ethiopian bean in the European markets increased from less than 5 % in 
1997-2004 to 7 % in 2005 (Legesse et al., 2006). Production increased from the average of 31 592 Mt 
of bean in 1993/95 to 241,418 Mt in 2008, an equivalent of 664 % growth (FAO, 2008).  
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Figure 2.1: Trend in area and yield of common bean in Kenya, 1990-2008 

 

Source: Computed from FAO Data, 2008 NB: log area (000ha) and Log yield show 

respective growth rates per year 

 

Rainfall variability is by far the most crucial constraint to common bean in Kenya, 

accounting for over 50 % of yield loss. In response to population increases and 

shrinking farms sizes, common bean production has expanded into more marginal 

areas, resulting in lower yields. For example, Eastern Kenya, one of the semi-arid 

areas accounts for 35 % of common bean production in Kenya (Okwiri et al., 2009). 

Other abiotic factors that constrain bean production include nitrogen (N) and 

phosphorus (P) deficiencies, soil acidity, and aluminum (Al) and manganese 

toxicities. Included among the widespread biotic problems are insect pests: bean fly 

(Ophiomyia sp); African bollworm (Helicoverpa armigera); bean aphid (Aphis fabae) 

(Okwiri et al., 2009). Diseases such as root rot also cause significant yield loss. The 

available historical data show sharp yield decline between 1991 and 2000, caused by 

an outbreak of root rot in major common bean producing areas of Western Kenya 

(Odendo et al., 2004). Adverse climatic shocks (related to El Niño/La Niña-Southern 

Oscillation ESNO) of 1997 also contributed significantly to the overall national yield 

decline during this period (see figure 1).  

Soil fertility depletion is a major contributing factor to low yield in common bean in 

Kenya, currently estimated at 500kg ha
-1 

(FAOSTAT). Purchased inorganic fertilizers 

are used minimally while the access to adequate quantities of organic fertilizers is 

limited by smaller land area to support sufficient numbers of livestock. High transport 

costs limit the extensive use of market-purchased fertilizers.  

Although a number of varieties tolerant to these abiotic and biotic stresses have been 

developed and regularly recommended to farmers, few farmers have been able to 
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periodically change their varieties (at least once in a decade). Consequently, they 

continue farming using old technologies. The most commonly reported constraints 

that limit fast adoption of new varieties are:  

 poor access to seed of new varieties,  

 lack of information about the varieties, and/or    

 Cash to purchase inputs including seed.   

The problem of seed inaccessibility can be linked to biotic and abiotic production 

constraints. This correlation is a type of poverty trap (Barrett et al., 2008). Rainfall 

failures, severe pest infestations and disease outbreaks can reduce or even erase 

harvest yields. Resulting low market supplies increase bean prices causing farmers to 

sell the few beans they had harvested. At planting time when supplies have further 

dwindled, bean prices are at their higher levels, far beyond what most poor household 

can afford to pay for seed.  

In the major common bean producing areas of Ethiopia, production is generally 

trending upwards (Figure 2.2). Both area and yield have been growing at a positive 

average rate since 2002 in response to economic reforms of 1990s (Legesse et al., 

2006; Alemu and Bekele, 2005). However, the national average yield is still low, 

estimated at 900 kg ha
-1

 (Negash, 2007) compared to the production potential of 

2500kg ha
-1

 (Personal comm with scientists at MARC). This yield gap is caused by 

numerous production constraints including declined soil fertility, rainfall variability, 

pest pressure, poor agronomic practices and poor accessibility to good seed.  

Figure 2.2: Common bean production trends in Ethiopia, 1996-2008 

 

Source: FAO data (2008) 

Ethiopia is highly vulnerable to inter-annual climate variation (Seleshi and Zanke, 

2004), often cited as one of the important factors in explaining various socio-
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economic problems such as food insecurity and household vulnerability to poverty in 

the country (Byerlee et al. 2007; Dercon and Krishnan, 2000).  A comparison of yield 

in a good rainfall year (1996) with that of a drought year (2001/2002) indicate that the 

national average yields drop by 40-50% during drought years (FAOSTAT, 2008).  

 

 

2.3 CROP IMPROVEMENT STRATEGIES  

Breeding strategies 

In sub-Saharan Africa, bean improvements, which combine breeding and improved 

agronomic practices, began in 1960s (Edje et al., 1981 in Singh, 1992). In the 1980s, 

breeding programs were expanded to cover the major bean producing areas supported 

by CIAT. Areas were of high production potential, relatively fertile soils and 

favorable climatic conditions, nevertheless production was constrained by pests and 

diseases. As a result, the initial breeding emphasized developing varieties with 

resistance to biotic stresses, especially seed-transmitted diseases (Singh, 1992). 

Efforts contributed to production and distribution of disease-free seed, stabilization of 

yields, and reduced disease outbreaks, ultimately contributing to the positive yield 

growth through 1980s (FAO, 2008).  

During this period, however, population continued to grow very fast (at the rate above 

3 %) in most sub-Saharan Africa countries. Although bean trade gained importance in 

Kenya due to urban growth and civil wars in the neighboring countries, yield growth 

was not adequate to meet demand.  In response, area under common beans continued 

to grow rapidly, encroaching on the more marginal areas, considered less favorable 

for agricultural production. Population increases also meant that land use intensity 

increased (i.e. little or no fallowing of fields), leading to severe soil nutrient mining. 

The consequence of these changes brought upon new constraints like worsening soil 

fertility, severe diseases outbreaks as well as increased susceptibility to drought (from 

lower soil organic matter and water retention capability). These challenges to 

production influenced the breeding strategies in East Africa to diversify further. 

Nevertheless, breeding for drought initially emphasized the development of fast 

maturing varieties to address the problem of early ending rains (Hillocks et al., 2006). 

Fast maturing varieties are also used to minimize loss due to the problem of rains 

coming late. From this breeding investment of 1990s - early 2000s, 23 high-yielding 

varieties of common bean in Ethiopia and over 10 in Kenya were released between 

1996 and 2004 (Appendix A). Other types include the intermittent drought which 

occurs when there is unexpected break in rains that occurs when the crop is in the 

middle of the growing season that cause irreparable damage and economic loss to the 

farmers. Breeding research to develop common bean varieties that can withstand this 

problem is in progress. In more recent years, breeding for micronutrient rich and 

adaptability to high temperatures has also started.   
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Dissemination of improved common bean varieties and management practices 

Until recently, the dissemination of the agricultural technologies and advice in many 

sub-Saharan Africa countries, including Kenya and Ethiopia was delegated to the 

government extension. Once a new technology was developed, it would be handed 

over to the extension to disseminate to farmers. Given a high farmer-extension ratio 

and low funding, farmer-extension contacts remained low. Many farmers accessed 

new technologies, however, through their fellow farmers. Following the structural 

adjustment programmes in these countries, extension-farmer contact was further 

curtailed, which slowed the diffusion of new varieties to farmers.  

Studies examining the diffusion of bean varieties in Eastern and Southern Africa 

found that the key constraints to the rapid adoption of new varieties were related with 

poor dissemination of variety seed (Sperling and Loevinson, 1993). Desired seed 

varieties were either unavailable or too expensive for small farmers (Xavery et al., 

2005; Chirwa et al., Unpub). 

To accelerate diffusion of new bean varieties, the National Bean Research 

Programmes (NBRP) and CIAT developed a broad based strategy in early 2000s  that 

strengthened the linkages between the formal and informal channels of seed 

multiplication and distribution. The strategy includes: production of foundation seed 

by the National agricultural Research Systems (NARS), informal seed multiplication 

using farmer groups and NGOs; informal seed distribution using grocery shops, rural 

traders, extension agents, health clinics, and NGOs; intensified publicity through 

promotional materials like posters, leaflets, brochures and radio messages; and 

informal outlets such as farmers, NGOs, extension agencies, village traders and 

various other institutions. By 2006, the Ethiopian Institute of Agricultural Research 

(EIAR) had partnered with 26 organizations directly and 130 indirectly. 

Approximately 60 % (9,446 tones) of the national seed requirement, involving 14 

varieties was produced and disseminated to farming communities (Rubyogo et al., 

2010).  
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CHAPTER THREE: SAMPLE DESIGN, DATA COLLECTION AND 

GENERAL CHARACTERISTICS OF THE STUDY AREAS 

3.1 SAMPLE SURVEY DESIGN 

The survey was designed to provide baseline data for an impact evaluation of the TL2 

project in Kenya and Ethiopia. The population domain covers areas where common 

bean production is important. Examined areas reflect the diversity of 

production/market contexts ranging from commercial to semi-subsistence and largely 

subsistence. These areas correspond respectively to the Central Rift Valley of 

Ethiopia, the Southern Nations Nationality Peoples Regional state (SNNPR) of 

Ethiopia and the semi arid Eastern province of Kenya.   

 

 

A multi-stage sampling procedure was used to select the villages and households 

included in the survey.  The first stage objective was to select locations that enable 

site comparisons within an impact assessment framework. The framework enables (1) 

the contrasting of conditions and impacts under scenarios of with- and without- 

project, as well as before- and after- project, and (2) monitoring and evaluation to 

estimate and attribute short- and long-term project impacts.  
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Two types of drought: low total rainfall and the probability of rainfall failure for 

critical periods during the growth cycles were considered. The Geo-referenced maps 

of each region indicating the altitude, the average annual rainfall, probability of 

rainfall failure and welfare (poverty for Kenya and literacy for Ethiopia) were 

developed by the CIAT GIS expert and used to select the factual and counter-factual 

sites in consultation with the scientists from NARs in each country. Two districts 

(woredas in Ethiopia) with close similarity in rainfall and failed season models were 

selected for the study from each region. Drought indicators that guided the selection 

of the study sites are presented in Figure 3.1.  

Figure 3.1 Action (blue circle) and counterfactual (green circle) sites selected 

using drought and welfare variables 

  

  

Given that the overall goal of the project was to reduce poverty levels, it was 

important to work in high poverty areas to assure better targeting of the project 

impact. Sub locations in Kenya and woredas in Ethiopia were designated poor if a 

higher proportion of the people in the location were classified as poor. Such locations 

had estimated poverty levels between 60-80% in Kenya and literacy levels below 40% 

in Ethiopia (Figure 3.1). For logistical reasons, the total primary sampling units (PSU) 
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were limited to six, with half of the PSU designated as factual and half as counter 

factual.  

The secondary sampling unit (SSU) in Kenya was at the village level and a Peasant 

association (PA) level in Ethiopia. A list of villages in each sub-location in Kenya and 

PAs in each woreda in Ethiopia was obtained from the PSU administrator and 

stratified according to their suitability to grow common bean. Three villages/PAs 

were randomly selected from the stratum of villages with a moderate to high potential 

for common bean production in each PSU. The final sample consists of 18 SSU, with 

six SSU being in Eastern Kenya and 12 SSU in Ethiopia. These villages represented: 

households that were 1) already participating in seed delivery activities, a 

subcomponent of the project, 2) expected to be incorporated into the project through 

their participation in variety selection activities, and 3) “control/counterfactual” 

communities with characteristics (agro-ecological, social and economic, infrastructure 

and services) that were similar to participating communities. Within each village/PA, 

20 bean-producing households were selected using systematic random sampling from 

a current list of all village households.
viii

 The number of households was determined 

based on budget constraints and implementation logistics.  

The primary sampling units (PSU) were also used as the focal reference points for 

mapping markets and selecting the sample for the market study. Key informants 

composed of farmers and traders were consulted to draw a map of markets where 

common bean grown in the PSU are traded and where possible, the list was verified 

with official records at district/woreda offices. Markets were categorized as primary if 

operating at village level, secondary at district/woreda level and tertiary if at national 

level. From each category of market, the sample was selected on the basis of their 

importance as centers of common bean trade, population and scale (big Vs small) of 

traders that participate in the market. A list of traders in each sampled market was in 

most cases unavailable from the official sources. Since the traders were few, it was 

possible to list a representative population of traders in each market with the help of 

key informants residing/working in the areas close to the market. Traders were 

selected purposively along the value chain with the help of key informants to 

represent all categories: identified as small collectors, big collectors (also referred to 

as small wholesalers), big wholesalers and exporters.  A total of 50 traders were 

selected and interviewed in each country (Table 3.1). 

 

 

                                                                 

viii
 Village leaders confirmed that ordering of household names in the list was not systematic; hence 

the sampling method was valid. 
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Table 3.1. Types of common bean traders per study area 

                                  Country 

Type of trader 

Ethiopia Kenya 

Small collector 36 - 

Big collector/small wholesaler 4 15 

Big wholesaler 9 14 

local retails 4 25 

commission agents 3  

exporter 1 0 

 

3.2. DATA COLLECTION 

Both qualitative and quantitative methods were used to collect data at three levels: 1) 

community, 2) farm and 3) market. Table 3.2 shows the specific research tools and 

approaches used in the study at each level and summarizes the corresponding type of 

information collected. 

 

Table 3.2 Research tools and approaches used for data collection 

Level of 

implementation 

Research tools, approaches and type of information 

Community  Focal Group Discussions (FGD) guided by a check list: 

Production trends  

Channels of seed and information to the community 

Government and NGO initiatives in the community, 

and land tenure arrangements 

FGD was complemented with direct observations and key 

informants to clarify some of the matters arising  

Farm Individual household interviews via a structured questionnaire on: 

Household demographic and socioeconomic characteristics 

Household assets and expenditure profile 

Cropping patterns 

Current and historical production of common bean  

Inputs and their source (seed, labor and fertilizer, water) 

Sources of information 

Production, yield and utilization 

Production constraints 

Access to extension and credit 

gender roles in common bean production  

Data geo-referencing  

Market Interviews with key farmers and traders with a wider knowledge of 

the community were conducted to identify key markets and actors at 
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each node of value chain. Traders along value chain were 

interviewed on: 

Trader and business basic characteristics 

Product quality considerations,  

Procurement quantities, frequency and costs, sources of supply 

Access to the storage facilities  

Sales quantities, frequency and prices,  

Value addition activities  

Information systems 

Trends in demand  

Challenges faced in their business and prospects for improvement 

The household survey was conducted between June and December, 2008. 

Consultations and interviews with traders were conducted in December 2008 for 

Ethiopia and March 2009 in Kenya.  

  

3.2 GENERAL CHARACTERISTICS OF THE SURVEY AREAS 

Location of the survey areas 

In Kenya, the two survey areas were Mwala and Kitui districts in Eastern Kenya. 

Although largely semi-arid, Eastern Kenya accounts for 35% of the country’s total 

common bean production in Kenya (Okwiri et al., 2009).  Mwala and Kitui districts 

are located about 50-150 km from Nairobi, on a national road connecting Nairobi and 

Mombasa, with favorable conditions for marketing of agricultural produce.  

Figure 3.2 Surveyed areas in Eastern Kenya 
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The four woredas surveyed in Ethiopia were: 1) Adama, 2) Adami Tulu, 3) Siraro and 

4) Dale. The first three woredas are in East Shewa zone of Oromia Regional State 

extending from Adama to south western parts of the rift valley in the Southern 

Nations Nationalities and Peoples region while Dale Woreda is in SNNPR. Oromia 

and SNNPR contribute about 85% of the total national common bean production.  

Locations were selected to represent the production of different common beans. Siraro 

and Dale produce small red cooking type bean,s while Adama and Adami Tulu 

represent areas that produce small white canning type.  The four study sites are 

located within 20-50 km radius from the paved (tarmac roads) connecting Adama and 

Djibouti; and Addis and Awassa, with good market opportunities (Figure 3.3).  

 

Figure 3.3 Surveyed areas in Ethiopia 

 

 

Topography, climate and hydrology  

Kenya 

A range of hills characterizes the two districts of Mwala and Kitui, having gentle to 

relatively steep slopes and small valleys. Soil erosion is a high risk. The major parts 

of Eastern Kenya used for agriculture have an elevation of 1200-1500 meters above 

sea level (Mwita Rukandema et al., 1981). Highlands above 1500 masl are either arid 

or too steep and less attractive for farming because animal draught technology does 

not work properly there. Hence, they were excluded from the sampling frame. The 
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area receives a bio-modal type of rainfall (long rains and short rains), totaling about 

800-1000 mm per year but the records at Katumani meteorological station of Kenya 

Agriculture Research Institute (KARI) indicate that rainfall has generally been lower 

than 800mm in the last ten years (Figure. 3.1). The long rains come between March-

May and the short rains come between September-November. Rainfall patterns are 

erratic, with a 40-60 % probability of failure (Figure 3.1).  Nearly all rivers are 

intermittent, flowing only during the rainy season. The soil types are predominantly 

sandy and laterite with patches of black cotton soils (vertisols) in poorly drained areas 

(Mwita Rukandema et al., 1981). Annual temperatures fluctuate between 16
0
c and 

34
0
c (http://www.friendsofkitui.com/Kitui_statistics.htm). 

Fig3.4 Observed amounts of Rainfall (September-November), 1994-2003 

 

Source: Katumani Meteorological station 

 

Ethiopia 

The major physiographic features of Ethiopia are a massive highland complex of 

mountains and plateaus divided by the Great Rift Valley and surrounded by lowlands 

along the periphery. The country’s general elevation ranges from 125 masl at the 

Denakil Depression to 4620 masl at Ras Dejen (Seleshi and Zanke, 2004). Survey 

sites are located at least 100 km apart at an elevation between 1500-2000 masl.   The 

national annual mean rainfall ranges from 90 mm to 1990 mm (Seleshi and Zanke, 

2004), falling in two seasons. Meher rains come in June-August and constitute the 

main cropping season, and the belg (March-May) is the secondary season. In the 

northern parts of the Rift Valley close to Awash River, where one of the survey sites 

(Adama) is located, annual rainfall ranges from 200 mm in the north to over 1900 mm 

in the south. Like in Eastern Kenya, rainfall pattern in the survey areas of Ethiopia is 

http://www.friendsofkitui.com/Kitui_statistics.htm
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erratic but less severe compared to Eastern Kenya (Figure 3.1). The mean minimum 

and maximum temperatures are 15 and 30 °C respectively. 

 

 

 Major features of the farming and production systems  

The study areas are characterized by complex farming systems dominated by cereals, 

legumes and livestock. The basic characteristics of the farming systems are 

summarized in Table 3.3. 

In the sampled areas of both countries, common bean is grown by small farmers either 

as a sole crop (particularly in the Central Rift valley) or an intercrop in either cereal or 

tree crops. Shade tolerance and early maturity contributes to common bean’s 

prominent position as under storey intercrop for cereals such as sorghum, maize, and 

coffee. Such versatility makes common bean a representative crop for intensifying 

farm production in these countries. 

 

Table 3.3 Basic characteristics of the farming systems and livelihoods in the 

study areas 

Study site Farming system Additional sources of 

livelihood income 

Mwala  and 

Kitui districts 

Rain fed farming with maize, common 

bean as the major crops 

Other important crops are cowpeas, 

pigeon peas and sorghum 

Mixed cropping predominates the 

cropping patterns 

Livestock is of low  importance 

Charcoal production, brick 

making and hand crafts 

Petty trade in general 

merchandize and food items is 

common in rural setup 

When drought is severe, food 

and seed relief is provided 

Remittances from relatives and 

friends  

Off farm seasonal employment  

Adama and 

Adami Tulu, 

Central Rift 

Valley 

Rain fed farming 

Maize and common beans are 

important crops. 

Teff, barley lenticels and potatoes 

gesture as other important crops  

Common bean is a commercial crop, 

white canning type beans  

Other secondary crops are wheat and 

sorghum 

Mono-cropping is the dominant 

cropping system 

Livestock important 

Brewing local beer and making 

traditional liquor, grain 

trading, pottery, silver 

smithing, weaving,  

Siraro woreda Common beans, sweet potatoes, Petty trading in grain  
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maize, Irish potatoes, teff , chat 

Red cooking beans are popular 

Livestock important 

Mixed or monocrop? 

Dale in 

SNNPR 

Maize, common bean, enset (Enset 

ventricosum), sweet potatoes, and 

coffee 

Mixed cropping is common 

Land holding are very small 

Red cooking type of beans are 

common 

Livestock less important  

Petty trade 

Source: modified from Lasage et al., 2008, Gachimbi et al., 2002 and survey data 

 

Key features of the markets 

The final markets included in the study were based at village level in Kenya and 

Kabele in Ethiopia, district/Woreda towns and in big regional towns. In Ethiopia, 

Woredas contain many Kabele, the smallest administrative units composed of one 

peasant association each. For example, Dale Woreda is divided into 32 Kabeles, about 

75 % of which have weekly markets where farmers and traders sell/buy the 

agricultural produce. Market days rotate within the Woreda though some market days 

may coincide especially if Kabeles are far apart. After every four days there is a 

market day in a Kabele. Thus, farmers have marketing flexibility. If one market is 

missed, they wait for the next. It also shortens the distance farmers have to move to 

sell their produce. Nevertheless, farmers are likely to sell small volumes at any given 

time which increases the transaction costs for big wholesalers. To overcome these 

transaction costs, big wholesalers appoint collectors to gather beans and take to them 

in urban or secondary markets. Unlike in Ethiopia, rural based markets in Eastern 

Kenya are fewer and common beans are mainly found in retail shops, which deal in 

general merchandise yet with small stock volumes.  

At secondary level, the geographical coverage of markets is larger along with the 

scale of stocks. In Ethiopia, these were based at Woreda towns while in Kenya, they 

were in district towns. Some of these markets operate as open air markets and/or grain 

stores. Tertiary markets were defined as being in major commercial towns like 

Sheshamane and Awassa in Ethiopia; Nairobi, Thika or Namanga border in case of 

Kenyan markets.  In these markets, big wholesalers and exporter/importer of the 

common beans are found.   
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CHAPTER FOUR: CHARACTERISTICS OF HOUSEHOLDS 

CULTIVATING COMMON BEAN AND THEIR LIVELIHOODS 

This chapter summarizes the socio-demographic characteristics of the common bean 

producers, their assets, activities and income as well as the institutional context in 

which they live. Since similar sites were selected per region for the survey, most of 

the statistics from data analysis were not statistically different across the two survey 

sites in each region. Therefore, most of the summary statistics are presented by 

region. 

4.1 SOCIO-DEMOGRAPHIC CHARACTERISTICS 

Household-specific characteristics comprise the demographic descriptors of a 

representative individual (e.g. age, gender, number of years of schooling) as well as 

broadly defined household-level characteristics (e.g. household size and dependency 

ratio). In both Kenya and Ethiopia, most of the common bean cultivation takes place 

on plots owned and managed jointly by the husband and wife. Therefore, the 

representative individual in the present analysis was taken to be the two that heads the 

household. The demographic characteristics of the representative individuals are 

shown in Table 4.1. No statistical significant differences in demographic descriptors 

were observed between the two districts sampled in each region (Eastern Kenya or 

Ethiopia), which validates our sampling design described in Chapter 3.  

Male household heads in Eastern Kenya averaged 52 years of age, ten years older 

than their spouses, with roughly 7 years of schooling. Approximately 15 % of the 

households in Eastern Kenya are headed by females, categorized as single, widowed 

or divorced (Table 4.1).  The size of the household
ix

 in both sub-locations of Kenya 

(i.e. action and counterfactual sites), average 6 people, with dependents (number of 

children younger than 16 years and adults older than 64 years) constituting about a 

third of the household (Table 4.1). The size of the household is a good indicator of the 

absolute level of household consumption.  

Seasonal migration out of residential communities in Kenya is significant, conflicting 

with Agriculture during cropping seasons (March-June and September-December) 

Male household heads in Eastern Kenya, affirmatively reported being  unavailable for 

farm work for about four months in a year compared to two months for their spouses 

(Table 4.1).  

                                                                 

ix
 In most Africa communities, the household size reflects the broader definition of the household unit 

and it comprises members of the immediate, as well as extended family including polygamous 

relationships that live together. 
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Farmers in Ethiopia are younger with lower levels of education as compared to 

farmers in Eastern Kenya. The average age of the household head is 40 years, with 3.8 

years of schooling. Though the age of the household head and mean years in school 

are statistically different between Adama and Adami Tulu Woredas, the magnitudes 

of the differences are not meaningful. Female headship is much rare in Ethiopia, with 

only 5 % of the sampled households headed by females (Table 4.1). Households are 

relatively larger than in Kenya, averaging 7.5 people, with about 55 % of the 

household members as dependants.  

 

Table 4.1: Social and demographic characteristics of the households in sampled 

areas of Eastern Kenya and Ethiopia, 2008 (standard errors in parentheses) 

 

 

Variable name 

Eastern Kenya Ethiopia 

All 

sample 

N=123 

Mwala 

N=71 

Kitui 

N=52 

Aggregat

e sample 

N=220 

Adama 

N=54 

Adami 

Tuli 

N=61 

Dale 

N=51 

Siraro 

N=54 

Age of household 

head (years) 

52.0 

(13.3) 

52.2 

(13.4) 

51.8 

(13.2) 

39.6 

(14.2) 

47.0 

(14.9) 

37.9 

(13.8) 

38.1 

(12.7) 

35.3 

(12.6) 

Age of the spouse 

(years) 

43.3 

(13.7) 

43.2 

(14.4) 

43.4 

(12.9) 

30.0 

(9.4) 

35.1 

(9.8) 

29.5 

(9.2) 

29.2 

(9.2) 

27.4 

(8.1) 

Education of 

household head 

(years) 

7.3 

(3.9) 

7.3 

(4.1) 

7.2 

(3.7) 

3.8 

(3.5) 

2.0 

(2.8) 

4.0 

(3.2) 

6.4 

(3.3) 

2.8 

(3.2) 

Education of the 

spouse (years) 

7.1 

(3.4) 

7.5 

(3.3) 

7.1 

(3.6) 

1.5 

(2.5) 

0.1 

(0.5) 

1.5 

(2.0) 

3.7 

(3.2) 

0.6 

(1.2) 

Household size 

(number of  

individuals) 

6.3 

(2.6) 

6.4 

(2.6) 

6.3 

(2.6) 

7.5 

(4.2) 

7.2 

(3.1) 

8.0 

(5.4) 

6.2 

(2.3) 

8.5 

(4.8) 

Gender of the 

household head 

(1=male) 

0.9 

(0.4) 

0.9 

(0.4) 

0.9 

(0.6) 

1.0 

(0.2) 

0.9 

(0.3) 

1.0 

(0.2) 

1.0 

(0.2) 

1.0 

(0.0) 

Dependency 

ratio
NB 

31.7 30.7 33.2 55.5 49.4 55.4 52.5 63.0 

Number of months in a year household head and spouse are available for farm work 

Household head 8.2 

(5.2) 

8.3 

(5.1) 

8.0 

(5.2) 

8.5 

(3.0) 

9.6 

(2.0) 

8.5 

(3.0) 

8.0 

(3.3) 

7.9 

(3.3) 

Spouse 10.2 

(4.0) 

10.7 

(3.5) 

9.5 

(4.6) 

6.9 

(3.8) 

6.1 

(7.1) 

6.3 

(4.1) 

6.3 

(3.8) 

7.5 

(3.7) 

NB: dependency ratio is defined as the percentage of household members younger than 16 years or 

older than 64 years. 
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4.2 HOUSEHOLD ASSETS 

Assets of household farms are often used as an indicator of the household capacity to 

undertake activities, propensity to try new ideas as well as the household ability to 

absorb production shocks. In the livelihood framework, assets are broadly categorized 

as: 1) natural, 2) physical, 3) human, 4) financial and 5) social capital (Ellis, 2000). 

This chapter follows this classification to describe the household assets in the study 

area.  

 

Natural and physical assets 

In both countries, livestock represent the major physical asset in value owned by 

households, while land is the most important natural asset owned by the households. 

Almost all households sampled do not irrigate their land (Table 4.2). Generally, 

across the study sites, farm sizes are small ranging from an average of 0.85 ha in Dale 

of SNNPR of Ethiopia to an average of 2.81 ha in Adama, in the Central Rift Valley 

of Ethiopia. In Eastern Kenya, households have an average of 1.68 ha (Table 4.2).  

Livestock in the sampled households include: cattle, goats, sheep, oxen, donkeys and 

poultry (i.e. chicken, dove and ducks). Cattle are traditionally a store of wealth and an 

important source of consumption smoothing during production shocks.  However, its 

importance seems to be declining in some parts particularly in Eastern Kenya due to 

population pressure that has reduced land holding per household. Currently, small 

livestock like local chicken, goats, sheep etc, are gradually replacing cattle as physical 

asset in these areas. Table 4.3 shows that over 70 % of the households in Eastern 

Kenya own local chicken and goats but only 44 % of the sampled households own 

local cattle and less than one % own improved cattle. In Ethiopia, cattle are still a 

popular type of livestock, owned by 70 % of the sampled households, though on 

average, the number kept is small (about 2.1 heads of local cattle and 0.15 heads of 

improved cattle). Oxen and donkey are also popular in both countries but more so in 

Ethiopia than in Eastern Kenya. 

In aggregate, the value of household consumer durable goods was estimated at USD 

190 in Eastern Kenya and USD 197 in Ethiopia on average. Similar to other assets, a 

wide variation in the value of consumer durable goods exist across households. 
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Table 4.2 Average total land size, value per household of livestock and other 

assets in Eastern Kenya and Ethiopia 

Study site  Land size (ha) 
 

Livestock (US$) Consumer durableNB 
goods (US$) 

  N mean SD mean SD mean SD 

Kenya       

 All 124 1.7 1.8 521 1183 188 949 

Mwala 64 1.5 1.8 616 1373 122 344 

Kitui 60 1.9 1.9 388 844 280 1411 

Ethiopia       

 All 220 2.1 1.9 1019 1907 1942 3155 

Adama 54 2.8 1.8 1286 1356 2359 2678 

Adami Tulu 61 2.6 1.7 9684 1815 1805 3511 

Dale 51 0.9 0.6 460 503 902 1004 

Siraro 54 2.0 2.2 1338 2089 2634 4150 

NB 
Included in the consumer durable goods were furniture, telephones, motor 

vehicles, bicycles, motor bikes, refrigerators and radios. Exchange rates used: 

1US$ =K.Sh 80 and Eth.Birr =9.5 

 

Table 4.3 percentage of households owning other household assets and livestock 

in Eastern Kenya and Ethiopia, 2008 

Durable goods

Eastern 

Kenya 

Ethiopia 

(N=220) Livestock

Eastern Kenya 

(N=123)

Ethiopia 

(N=220)

Bicycle 47 40 Dove 1 1

Battery 1 0 Donkey 20 51

Fixed phone 1 2 Duck 2 1

Fridge 1 1 Goat 72 43

Mobile phone 54 31 Improved chicken 7 10

Radio 86 86 Local cattle 44 71

Solar energy 2 0 Local chicken 75 56

TV 14 5 Improved cattle 1 9

Vehicle 4 2 Oxen 28 68

Sheep 5 35  

Savings and credit access 

Stocks of financial assets, in form of cash deposits, across the study area were rare, 

held by about 15 % in Eastern Kenya, 16.5 % in the Central Rift Valley of Ethiopia 

and 21 % in SNNPR also of Ethiopia. Similarly, there is limited use of credit in both 
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countries with only 21 % of the households in Eastern Kenya and 27.6 % of 

households in SNNPR study areas likely to seek it. Although a large proportion of 

households (51.3 %) in the Central Rift Valley, seek for credit and about 70 % of 

those who seek for credit (Table 4.4), are likely to obtain it, the average amount of 

loans accessed small. are too small. Production credit in form of seed and fertilizer 

were more common among those who obtained credit in the Central Rift valley while 

both consumption and production credit occur almost equally in the SNNPR (Table 

4.4).  In Eastern Kenya, consumption credit in form of cash or food is more important 

among those who obtain credit. 

 

Table 4.4 percentage of households who own financial savings, sought for credit, 

obtained it, type of credit and how it was used in Eastern Kenya and Ethiopia 

Eastern Kenya 

(N=123)

Central Rift Valley 

(N=115)

SNNPR 

(N=105)

Financial savings 13 16.5 21

Sought credit 21 51 28

Obtained credit 73 70 83

Type of credit

Cash 68 15 50

Seed 0 24 33

Fertilizer 5 44 45

bean grain 16 32 8

other grains 21 7 13

other food 37 7

Use of credit by those who obtain it

Agriculture production 32 66 50

Household consumption 68 46 63  

 

Social capital and public services 

Social capital and public services are other assets that play an important role in 

income generation. Although there has been some debate over the precise definition 

and measurement of social capital (Woolcock and Narayan, 2000), there is a general 

consensus that social capital consists of some aspect of social structure and facilitates 

actions of actors within that structure (Coleman, 1988). A set of formal and informal 

organizations that may provide direct or indirect assistance to household economic 

activities are used in this report as a measure of social capital. Results summarized in 

Table 4.5 shows that both formal and informal organizations exist in the study area 

but access varies across countries and locations within the same country. It is lowest 
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in Eastern Kenya, where only 46 % of the households are members of any 

organization /association and average number of times a household has participated in 

agricultural extension activities is less than 0.05. 

Comparatively, there are more households in Eastern Kenya with a mobile phone (54 

% of the households) than in Ethiopia (30 %) (Table 4.3). The average distance from 

the nearest town in the study areas of Ethiopia was 6-7 km, with households in a 

range of 2 km to 30 km (Table 4.5). Although data was not available for Eastern 

Kenya, roads are relatively well developed with the study villages connected to a 

tarmac road by all weather roads. Public transport is scarce and most people use 

household-owned horses to transport both people and produce to market. 

 

Table 4.5 Farmer contact with extension, participation in Organizations and 

access to public goods  

  

Eastern Kenya 

(N=124) 

Central rift 

valley (N=115) 

SNNPR 

(N=105) 

Indicator Mean 

Std. 

Dev. Mean 

Std. 

Dev. Mean 

Std. 

Dev. 

Social capital       

Membership in association (%) 45.80 50.01 72.30 44.71 55.90 49.90 

Years of associational life 5.77 6.06 13.61 12.37 9.55 8.61 

Public assets       

Number of times attend field days 0.02 0.20 0.99 5.65 0.86 2.96 

Number of demonstrations 

attended 0.03 0.22 0.40 1.04 0.77 3.27 

Number of extension contacts 

discussing common bean 

production 0.03 0.25 0.45 1.04 0.59 2.24 

Distance to tarred road (Km) Dm Dm* 8.32 5.66 6.53 5.33 

*Dm-data missing  

 

4.3 LIVELIHOOD STRATEGIES 

All households in the sample are involved in agriculture as their main source of 

livelihoods. Four main livelihood groups exist as: 1) crops, livestock and off-farm 

activities, 2) crops and livestock, 3) crops only and 4) crops and off farm activities. In 

Eastern Kenya, about 23 % of the sampled households derived their livelihoods from 

crops, livestock and off farm activities, 15 % of the households from crops and 

livestock,  13 % of the households from crops only and 50 % combine both crops and 
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off farm activities. In Ethiopia, the dominant livelihoods are the crops only, followed 

by crops and livestock (Figure 4.1).  

 

Figure 4.1 Sources of livelihood in the study areas 

 

 

Households in Eastern Kenya report frequent migration to work outside the 

neighboring communities, about 4 hours walk, for food. Use of social networks 

during food shortages is also widespread in Eastern Kenya. About 50 % of the 

households cope with drought, but the actual resources accessed through social 

networks are too little to sustain a household without other support. Discussion with 

the communities revealed that households failing to cope with more severe drought 

often migrate to other rural areas and women divorce their husbands, blaming them of 

being unable to provide food supplies. 

 

On average, a household in Eastern Kenya earns about USD$ 400 in a year. Non-farm 

employment contributes the bigger proportion of the household income in Eastern 

Kenya, estimated at 54.5 %, but only half of the households have access to it (Tables 

4.7). Nonfarm activities range from agricultural wage income, non-agricultural 

activities such as petty trade, handcraft (i.e. weaving, artisan) brick making, brick 

laying, sand mining, charcoal burning and formal employment. This is followed by 

remittances that contribute approximately 18 % of the household income (Table 4.7).  
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Table 4.7 Average household cash income from different sources, 12 months 

prior to the survey  

Sources of income 

Eastern Kenya 

(n=64) 

Central rift valley 

(n=115) 

SNNPR   

(n=105) 

Average 

(K.Sh) SD 

Average 

(Eth.Birr) SD 

Average 

(Eth.Birr) SD 

Beans 1081 4850 2710 2826 706 3240 

Other crops 1638 56667 3306 8601 2295 6008 

Livestock sales 3688 9484 727 1709 623 2243 

Livestock products 1151 3413 6 49 31 178 

Petty trading 7461 22718 352 1969 589 2111 

Off formal farm 

employment 5691 10573 254 1539 201 1120 

Remittances 6973 30475 - 

 

- 

 Total average 

income (local 

currency) 29529 

 

7354 

 

4445 

 Total average 

income in US$ 379 

 

735 

 

444 

 

 

Figure 4.2: percentage share from different sources of income, 12 months 

prior to the survey 
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Farming systems in Eastern Kenya are predominantly cereal based, with maize as the 

staple crop. Other important cereal crops are sorghum and finger millet.  Legumes 

such as common bean, cowpeas, pigeon peas and chickpeas, play an important role 

both in food security and cash income. Besides common bean, pigeon peas are also 

popular in the sampled areas of Eastern Kenya where almost every farmer grows it as 

a secondary crop in plots planted to main crops. The area allocated to it depends on 

the vulnerability to drought.  

Similar livelihood strategies exist in Ethiopian sampled villages, but off farm 

activities are of less importance, contributing income to only 20 % of the households 

in the Central Rift Valley and about 27 % in the SNNPR. On average, a household in 

SNNPR earned about USD$ 400 in 2007/2008 annual production cycle while it was 

about USD$ 700 for households in the Central Rift Valley (Table 4.7). The four 

livelihood strategies in Ethiopia are distributed as: crops, livestock and off farm 

activities (9.2 %), crops and livestock (27.3 %), crops only (49.1 %) and crops and off 

farm activities (13.9 % (Table 4.6).   

Crop income represents the most important source of income in Ethiopia, contributing 

82 % in the Central Rift Valley and 67.5 % in the SNNPR. Livestock sales and its 

products, particularly cattle, contributed a smaller proportion of the household cash 

income, estimated at 9 % in the Central Rift Valley and 14 % in the SNNPR (Table 

4.7). This could be interpreted that livestock accumulation is a drought coping 

mechanism used mainly for subsistence needs and sale to smoothen consumption 

during bad times.  

Like in Kenya, farming systems in Ethiopia are predominantly cereal based, with 

maize as the staple crop. Other important cereal crops are wheat, teff, barley, sorghum 

and finger millet. Common bean is the most important legume in the Central Rift 

Valley, where it contributes 55 % of the household cash income.   

The use of cash income as the sole measure of household income tends to 

underestimate the welfare of subsistence households. In this study, quantity of crops 

in storage and the length of time the household experiences food shortage in a year 

were included as additional indicators of food security and household welfare.  

Among the sampled households from Eastern Kenya, a range of crops and stocks of 

those crops available in storage were low. On average each household had about 50 

kg of maize, 10 kg of common bean and 5 kg of cow peas, sorghum and pigeon peas 

combined (Appendix B). Over all, all sampled households are vulnerable to drought 

risk and suffer a significant food shortage for an average period of 5 months, but the 

problem is more intensive in the bottom wealthy stratum. Both female-headed 

households and male-headed households are equally vulnerable to drought risk, 

expressed in terms of the number of months of food shortage.  
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More crops and in relatively larger volumes were in storage in the Ethiopian sample 

(Appenidix B) The most important crops kept in storage at the time of the survey 

varied across locations, though the farming systems are closely related. In Adama, 

close to the town of Nazareth, the most important crops in storage were: maize and 

teff while in Adami Tuli and Oromia, surveyed at the same time, the most important 

crops in storage were maize followed by barley and common bean. In the Oromia 

region, common bean is not an important food crop, which explains the low volumes 

in store. Maize, Irish potatoes, Finger millet, common bean and sweet potatoes were 

the crops stored in large volumes by the sampled households in the Siraro and Dale 

study sites of Ethiopia
x
. 

 

4.4 CONSTRAINTS TO LIVELIHOOD IMPROVEMENT 

Drought is ranked the most important constraint limiting livelihood improvements in 

the study area (Table 4.8). Drought severely affects crop production and livestock 

with serious consequences for the food security and livelihood for a large segment of 

population. Farmers consider production losses resulting from drought to be 

substantial, greater than 40 % and causing excessive food insecurity and suffering of 

the people in Eastern Kenya. Poor soils and lack of good crop varieties also limit 

livelihood improvements for a significant 38 % of the households in Eastern Kenya.   

Common types of drought include: 1) low amounts of rains, 2) mid season gaps, 3) 

rains ending early and 4) rains coming late (Table 4.9). Types 2 and 3 are more 

important in Eastern Kenya. In Ethiopia, drought is also ranked an important 

constraint with nearly all types equally likely to occur and cause about 30 % of the 

yield loss in agriculture (Table 4.9).  In addition to drought, socioeconomic 

constraints, such as lack of land and cash are also important for more than 45 % of 

households in each study region of Ethiopia (Table 4.8). 

 

 

 

 

                                                                 

x
 Survey in these sites was conducted in December after most of the crops were harvested while in 

Eastern Kenya and the Central Rift Valley, the survey was conducted between June and August when 

most of the season’s crops are still in the field. 
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Table 4.8 percentage of households reporting constraints that limit their 

livelihood improvement in the study areas of Kenya and Ethiopia 

Constraints for improving livelihoods

Eastern Kenya 

(n=64)

Central rift valley 

(n=115)

SNNPR 

(n=105)

Environmental stress

Drought/ inadequate rainfall 73 30 31

Poor soils 38 - 2

lack fertilizers - - 21

Pests and diseases 2 2 2

Socioeconomic constraints

lack of land 9 45 49

Lack of money/cash 45 49 54

Lack of good seed varieties 38 14 15

Lack of knowledge and skills 3 10 5

Poor/low market prices 13 5 2

Lack of production facilities 2 6 -

Lack of water 3 1 -

Lack of employment 2 1 1

Sickness 8 4 -

High cost of labor 2 26 1

High cost of farming equipments 9 2 -

Lack of equipments like oxen - 3 11

Lack of credit facilities 5 5 5

large family size - 5 1

Lack of food - 1 9

Low crop production 16 6 3
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Table 4.9 Types of drought reported by farmers in Kyambusya sub location in 

Eastern province of Kenya and study areas of Ethiopia, 2008 

Type of drought Weighted average 

rank
NB

Likelihood of 

occurrence in a year 

(%)

Estimated yield 

loss (%)

Eastern Kenya

Mid season gaps 3.2 60 54

Rains ending early 3 45 60

Low amounts of rainfall 2.2 57 48

Rains coming late 2 32 42

Central Rift valley

Mid season gaps 2.9 25 47

Rains end early 2.7 25 38

Rains come late 2.6 28 34

Low amount of rainfall 2 23 32

SNNPR

Mid season gaps 2.6 32 40

Rains end early 3.2 32 46

Rains come late 2.9 28 39

Low amount of rainfall 1.9 27 33  

Source: survey data 

NB
 The weight average rank was found by weighting each rank attached in a decreasing order of 

importance by its weight corresponding to the importance. Weights were assigned to each rank in a 

descending order starting with 4 and ending with 1.  

 

4.5 DROUGHT COPING STRATEGIES 

Due to lack of efficient market-based mechanisms for diffusing risk, farmers have 

developed various strategies to cope with the impact of drought. These strategies can 

be classified into ex ante and ex post depending upon whether they help reduce risk or 

reduce the impact of risk after the production shortfall has occurred. Ex ante strategies 

are those that reduce risk by diversification and those that do so through greater 

flexibility. Maintaining flexibility is an adaptive strategy that allows farmers to switch 

between activities as the situation demands, such as adjusting the area allocated to a 

crop depending on the climatic conditions. Ex post strategies (also referred to as 

consumption smoothing strategies) help reduce income fluctuations and adverse effect 

of the shock.   

Farmers in the study areas use various ex ante strategies to cope with drought:  
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1) Crop diversification: 56 % of farmers in Eastern Kenya and slightly less than 

50 % in Ethiopia reported use of a diversity of crops to cope with drought.  

These crops are often mixed in the same plot as an additional strategy to 

reduce on risk of land productivity when drought occurs though other benefits 

from mixed cropping may be more important for majority of farmers than risk 

management.   

2) Spatial diversification: Some farmers distribute their plots over geographical 

space to minimize the risk of crop failure. This strategy is however, limitations 

in land accessibility. 

3) Diversification into non farm income activities: This is generally regarded as 

the most effective drought coping strategy because of independence of non 

farm income with farm income. Despite its importance in coping with shocks 

within agriculture, study results indicate that very few farmers have access to 

meaningful non-farm income.  

4) Accumulation of livestock: farmers also cope with drought by accumulating 

livestock but this strategy depends on availability of land or how well 

livestock and crop production are integrated. Livestock as a drought coping 

strategy is common in Ethiopia used by 66% in the Central Rift Valley and 

40% in SNNPR but land constraints limit its use in Eastern Kenya to a few 

households (only 16% of the sampled households).  

5) Cultivation flexibility: Farmers in both countries use various cultivation 

strategies to cope with drought. They adjust their area under common bean 

depending on the weather conditions.  

Farmers in Eastern Kenya grow a diversity of crops following a cropping pattern to 

minimize the risk. First, they allocate more land to their most important crops like 

beans, maize and cowpea during September-November cropping seasons (popularly 

known as short rains) because farming in this season is considered less risky than 

farming in long rains. Second, they grow lines of pigeon peas in almost every cropped 

plot because pigeon peas is considered more drought tolerant than most of the crops 

(i.e. maize, beans, cowpeas etc). The spacing between these lines of pigeon peas 

depends on the risk aversion of the farmer. The resource-poor farmers and hence more 

risk averse use closer spacing while wealthier households use wider spacing. 

Furthermore, farmers adjust their area under the crops depending on their perceptions 

of drought in the planting season
xi

. When rains are perceived to be good (normal), 

                                                                 

xi
 It was revealed that when farmers believe that the previous season was dry (abnormal rains), they 

speculate the next season to be better (normal rains).   
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farmers increase the area share of their crops
xii

. In Eastern Kenya, about 30 % of 

farmers reduce their area under common bean when rainfall is perceived to be less 

reliable while farmers in Ethiopia increase it because they believe that when rainfall 

fails, beans do better than maize. Another cropping strategy observed linked to risk 

management is that farmers tend to grow almost exclusively local varieties during 

long rains because they do better. 

Other cultivation strategies common in Eastern Kenya include dry planting done by 

about 70 %, water harvesting (47 reported by % of farmers) and choice of appropriate 

varieties (86 % of farmers use drought-tolerant varieties compared to 42 % who prefer 

local varieties for coping with drought). In Ethiopia, other cultivation strategies to 

cope with drought used by a significant proportion of farmers (over 30 %) include 

staggering sowing date, re-sowing and use of tolerant varieties (Table 4.10).   

Table 4.10 Ex- ante strategies within agriculture to cope with the drought in 

Eastern Kenya and Ethiopia (%) 

Kenya

Eastern Kenya 

(n=64)

Central rift 

valley (n=115)

SNNPR 

(n=105)

Grow a diversity  of crops 56 48 48

Mix crops in a plot (intercropping) 25 29 46

Distribute plots over geographical

space 5 24 32

Grow resistant varieties 86 63 56

Grow local varieties 42 34 31

Stagger sowing dates 17 34 43

Re-sowing 13 42 71

Share cropping 2 12 18

Accumulate livestock 16 66 39

Take non-farm activities 6 6 19

Dry planting 70 23 1

Manure application 16 - -

Terracing 47 - -

Irrigation 2 - -

Grow early maturing varieties - 10 2

Agricultural strategies

Ethiopia

 

                                                                 

xii
 Area under maize is increased by 65% and that under other crops increase by 35 % in the next 

season. 



34 

 

A diversity of ex post strategies is used to adjust to the drought effects but none 

appear common among the households. Work for food or wage, out-migration to seek 

employment, remittances from relatives or friends, sales of household assets and 

reduced consumption are some of the adjustments farmers make to cope with drought. 

 

Table 4.11 Ex- post Non-Agricultural strategies to cope with the drought by 

gender (%) 

Males Females Males Females Males Females

Sell higher value of crops to 

get bigger quantity of lower 9 11 24 12 16 14

Work for food locally 17 16 12 20 11 9

Work for wage locally 36 23 30 16 34 7

Out migrate for off-farm 

employment 20 6 1 3 6 3

Lend out children 3 13 7 3 4 1

Take credit (loan) 11 19 24 9 29 5

Reduce frequency of food 

intake 19 27 29 23 22 15

Sale non-farm items 8 11 6 4 9 9

Reduce other expenditures 19 23 24 24 12 8

Rent out land 5 2 13 3 11 3

Sell land 3 3 1

Sell livestock 25 23 59 28 66 19

Hunting 3 1 1

Sale other household assets 2 3 6 6 16 5
Seek remittances from 

relatives 14 34 13 11 25 8

Seek remittances from friends 9 11 4 3 20

Under take non-farm activities 5 14 8 4 11 4

Petty trading 4 4 6 5

Eastern Kenya 

(n=64)

Central rift valley 

(n=115) SNNPR (n=105)
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Summary 

As expected, no statistical meaningful difference in household characteristics and 

farming systems emerge among common bean producers between the factual and 

counterfactual sites, thereby validating the sample design to establish a double 

difference method impact assessment framework. Roughly 15 % of the households in 

Eastern Kenya are headed by females, categorized as single, widowed or divorced. 

Female headship is much rare in Ethiopia with only 5 % of the sampled households 

headed by females. Farmers in Ethiopia are also relatively younger with low levels of 

education compared to farmers in Eastern Kenya.  

Application of the livelihood framework revealed that land and livestock are the main 

assets owned by the household, with livestock valued at about US$ 500 in Eastern 

Kenya and US$ 968 in Ethiopia. Landholdings are small in both countries, but much 

smaller in SNNPR (on average x to y ha). Public infrastructure such as road and 

telephone connections are better accessed in Eastern Kenya and less accessible in 

Ethiopia. 

Four main livelihood strategies were reported as: 1) crops, livestock and off farm 

activities, 2) crops and livestock, 3) crops only and 4) crops and off farm activities. In 

each country, more than half of the households belong to livelihood strategy group 3, 

crops only, implying that there is high vulnerability to risk. Both female-headed 

households and male-headed households are equally vulnerable to drought risk in 

terms of the number of months of food shortage.   

Drought is by far the most important constraint limiting livelihood improvements in 

the study areas of Eastern Kenya and Ethiopia. Households have adopted a variety of 

ex ante and ex post strategies, but those in Eastern Kenya still suffer 5 months of food 

shortage whenever there is drought.  
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CHAPTER FIVE: OVERVIEW OF COMMON BEAN PRODUCTION IN THE STUDY 

AREA: GENERAL CHARACTERISTICS, PRODUCTION CONSTRAINTS AND CROP 

MANAGEMENT PRACTICES 

 

Based on analysis of the survey data, this chapter describes the general characteristics 

of common bean production in the study areas, farmers’ perceptions of the crop 

production constraints and, crop management practices while highlighting the gender 

dimensions of the crop production.   

 

5.1. GENERAL CHARACTERISTICS OF COMMON BEAN CULTIVATION 

Survey data confirms variations in the characteristics of the common bean cultivation 

both across countries and within countries. Common bean production in Eastern 

Kenya is overwhelmingly pure subsistence and on a much smaller scale; 67% of the 

households cultivate it mainly for home consumption (Table 5.1). On average, the 

crop is allocated 0.21 ha of land, which is about 27% of the total cultivated area. It is 

mainly grown in plots simultaneously planted to several other crops, with an average 

of 3 crops per plot, but it can be as high as nine crops on farms managed by resource-

constrained households. These plots are managed jointly by men and women.  

In the Central Rift Valley of Oromia region in Ethiopia, common bean is mainly a 

commercial crop; about 83% of the farmers grow it primarily for sale on a relatively 

larger scale (allocated 0.87 ha of land) as a sole crop. Within the commercial 

production, most of the common bean plots are owned and managed jointly by men 

and women but 27% of the households reported separate ownership. Those managed 

by women are plots allocated to the production of the cooking type beans for home 

consumption, but they occupy a meager amount of land compared to the canning type. 

At the time of the survey in August 2008, common bean occupied 35% of cropped 

area in the sampled areas of Central Rift Valley and most farmers indicated that the 

crop was expanding; 60% of the farmers had increased area under common bean in 

response to market incentives, replacing teff (Tables 5.1 and 5.2).  

Consistent with the existing information, the data show that common bean production 

in SNNPR and the Central Rift Valley are distinct in significant ways:  

1) Common bean production in SNNPR occurs on small plots (average of 0.486ha) 

owned and managed by both men and women in the household.  

2) Although there is substantial commercialization of the crop in SNNPR, about 56% 

of the households produce the crop for both consumption and sale and a whole 35% 

grow beans only for their subsistence requirements.  
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3) Factors currently driving area expansion in the Central Rift Valley, producers of 

white canning type beans, have not had a similar impact among the growers of the red 

cooking type (i.e in Siraro and Dale) and most farmers still allocate the same size of 

land to common bean, accounting for 22% of cropped area. This may be linked to 

market conditions for the cooking type beans which is sold in domestic market and 

neighbouring Kenya. This market is characterized by the informal trade which has not 

received favorable support from government like that of canning type (Ferris and 

Kaganzi, 2008). 

Table 5.1 Total cultivated area, common bean area and area share, Primary 

objective of growing beans and gender ownership of plots in Kenya and Ethiopia  

Eastern 

Kenya

Central 

Rift 

Valley* SNNPR*

Home consumption 67 2 35

Commercial 0 83 9

Both 33 15 56

Gender ownership and management of the plots (%)

Separately 28 2

Jointly by men and women 73 98

Area allocated to the crops in a year

Cropped area (ha) 1 3 2

Bean area (ha) 0 1 0

Crop area occupied by common bean (%) 29 35 22

Average bean seed demand (kg) /year 69 92 25

Primary objective of growing common bean (%)

 

*Data for only Meher season, the main season was used because in belg season, common bean is 
rarely cultivated 

Table 5.2 Recent trend of common bean production in Eastern Kenya and Ethiopia 

Districts Increasing Decreasing No change

Eastern Kenya

Mwala (n=71) 11 14 75

Kitui (n=52) 8 21 71

Central Rift valley

Adama (n=54) 59 17 24

Adamatulu (n=59) 59 7 34

Siraro (n=54) 30 15 56

SNNPR

Dale (n=51) 6 24 71  
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 5.2. MAJOR PRODUCTION CONSTRAINTS 

Important constraints considered by farmers in both Eastern Kenya and Ethiopia 

include, in their order of importance: 1) drought; 2) pests and diseases; 3) shortage of 

land and 4) seed related problems (i.e. lack of high yielding seed varieties, low 

availability of good quality seed and high price of seed. The descriptive statistics are 

presented in Table 5.3.  

 

Table 5.3 Average weighted rank
NB

 of the bean production constraints in 

Eastern Kenya and Ethiopia 

  Kenya 

Central Rift 

Valley SNNP 

Constraint Mean 

Std. 

Dev. Mean 

Std. 

Dev. Mean 

Std. 

Dev. 

Drought 4.83 3.50 5.43 3.26 4.18 3.65 

Pests and diseases 4.07 3.34 4.27 3.23 3.85 3.45 

Shortage of land 3.51 3.53 3.04 3.34 4.03 3.67 

Lack of high yielding seed 

varieties 2.48 3.12 3.18 3.25 1.70 2.78 

Low availability of good quality 

seed 2.17 3.07 2.47 3.16 1.85 2.95 

High price of good quality seed 2.00 2.99 2.19 3.05 1.79 2.92 

Poor soil fertility 1.66 2.94 1.74 2.99 1.58 2.89 

Lack of good storage facilities 0.90 2.27 1.27 2.68 0.49 1.64 

Lack of markets 1.45 2.71 2.22 3.06 0.61 1.94 

Shortage of labor 1.44 2.80 2.40 3.28 0.38 1.61 

Labor intensive crop 0.63 2.00 1.17 2.64 0.03 0.29 

High cost of labor 1.48 2.89 2.43 3.48 0.43 1.49 

Lack of information 0.73 2.14 1.25 2.74 0.15 0.90 

NB: The weight average rank was found by multiplying each rank attached in a decreasing order of 

importance by its weight corresponding to the importance. Weights were assigned to each rank in a 

descending order starting with 12 and ending with 1.  

 

Issues of labor constraints are also important in the Central Rift Valley where land 

allocated to common bean is relatively larger. Lack of markets for output though 

mentioned, is not considered a serious constraint to common bean production among 

the sampled households, especially in Eastern Kenya and SNNPR where common 

bean is grown primarily for subsistence needs. Considered important among the biotic 

constraints in the sampled households of Eastern Kenya are cutworms, reported by 

over 50% of the respondents and causes about 30 % yield loss. Other biotic stresses 
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present but less popular include common bean blight, root rot and common bean 

mosaic.  

Improved crop varieties and management practices have been used to resolve the 

problem of environmental stresses such as drought, pests and diseases. A number of 

improved common bean varieties have been developed and released to farmers 

(Appendix A). Varieties grown by the selected farming communities and their 

characteristics are discussed in the next chapter while the crop management practices 

used in common bean production are discussed below. 

 

5.3 PRODUCTION INPUTS AND CROP MANAGEMENT PRACTICES 

Inputs used for common bean production recorded during the survey included: land, 

labor and to a small extent fertilizer. The type and average amount of labor used for 

one hectare of common bean among the sampled households is presented in Table 

5.4.  The family is the primary source of labor for most households. About 43% of the 

sampled households in the Central Rift Valley and in Eastern Kenya use hired while 

20% of the sampled household use it in SNNPR. Households that hire labor use it for 

land preparation (especially in draught power technology), planting and weeding. 

Generally these are the activities that are most labor intensive, accounting for 74% of 

female and male labor for beans in Eastern Kenya, 78% in the Central Rift Valley and 

69% in the SNNPR. The traditional communal labor exchange is another source of 

labor used in common bean production. This type of labor was generally more 

popular in SNNPR (approximately 34% of the households in 2008) than in Eastern 

Kenya and the Central Rift Valley (Table 5.4).  

 

Table 5.4 also indicates that women dominate common bean production in Eastern 

Kenya where they contribute an average of 117 hours of labor per hectare while men 

contribute 78.4 hours of labor per hectare. In contrast, men in Ethiopia supply twice 

as much labor to common bean production as women, partly due to commercial 

linkages to the crop
xiii

. Other inputs used consisted of fertilizer but since very few 

farmers used it at least in Eastern Kenya and the Central Rift Valley, we report the 

percentage of users in each sampled area. Use rates were highest in SNNPR (71.4%) 

and lowest (4 %) in Eastern Kenya.  It is not clear why fertilizer use rate is higher in 

SNNPR than in the Central Rift Valley where the crop is more commercial. The 

national scientists at Melkasa Agricultural Research centre associated wide use of 

                                                                 

xiii
 Data used in this report shows that about 56% of common harvest in the study sites of SNNPR is 

marketed 
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fertilizers in SNNPR subsample to be a cultural practice in agriculture in Siraro 

(Gebeyehu, Per. Comm.) included SNNPR subsample because of the dominance of 

cooking type.  However, this result may be representative of SNNPR and should be 

interpreted with caution. 

 

Table 5.4 Labor input into common bean production by gender and use of 

 fertilizers in Eastern Kenya and Ethiopia 

 Kenya (N=110 

Central rift valley 

(N=112) SNNPR (N=102) 

Type of labor Mean 

Std. 

Dev. Mean 

Std. 

Dev. Mean Std. Dev. 

Family 100  100  100  

Hired labor 44 50 43 50 20 40 

Communal labor 

exchange 11 31 13 34 34 48 

Amount of labor by gender (man hours ha
-1

)    

Men 78.4 93.6 148.0 178.0 166.3 190.9 

Women 117.2 142.4 55.9 93.3 57.6 101.0 

Children 21.5 77.9 12.2 41.8 18.7 44.9 

% households that 

use inorganic 

fertilizers 3.9 19.5 30.5 46.3 71.7 45.2 

 

About 17 management activities for production and post harvest handling of common 

bean were identified in the sampled villages Eastern Kenya. Out of the total, 10 are 

commonly used (performed by over 80 % of the households) (Table 5.5). These 

include: selection of the variety to plant, field cleaning and land preparation, sowing 

seed, hand weeding, harvesting, threshing, transportation, storage and stacking fodder. 

Seed treatment, transportation and application of manure are also used by over 50 % 

of the sampled households.  

Findings confirm the earlier results that men and women in Eastern Kenya work 

jointly to produce common beans but, women are more heavily involved in the 

production chain than men (Table 5.5).Women take the lead in crop selection, variety 

selection, seed sowing, storage and seed selection, while they work with men to clean 

the fields, apply organic manure, hand weed, harvest the crop, transport and thresh it. 

Apart from joint production, there is no common bean production activity, which is 

largely dominated by men. Children also play a minor role in the common bean 

production in Eastern Kenya.  
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Table 5.5 Common bean management practices, their use and gender of the 

primary family member responsible for the activity in Eastern Kenya 

Management practice

% 

Households

Adult Male Adult FemaleBoth Children

Selection of seed 9 6 62 31.2  -

Selection of variety 91 8 61 31 -

Field cleaning 94 19 22 58 1

Land preparation 86 21 13 66 -

Transport of manure and application 51 29 21 51 -

Seed treatment 67 23 40 35 1

Sowing seed 92 4 63 33 1

Chemical fertilizer application 25 23 32 45 -

Hand weeding 91 5 22 72 1

Plant protection measures 44 44 15 41 -

Watching 35 30 40 26 5

Harvesting main crop 95 5 27 68 1

Threshing 95 3 36 60 1

Transport of grain 89 6 36 58 1

Storage of produce 94 3 53 43 1

Transport and stacking fodder 82 29 27 44 1

Seed selection and storage 37 2.2 80 17.8 -

Gender of the primary contributor of labor (%)

 

Overall, management practices commonly used in Ethiopia are similar to those 

reported as widely used in Eastern Kenya. In addition, some farmers in Ethiopia must 

apply chemical fertilizers, and undertake plant protection measures against birds
xiv

. 

Whereas adult females conduct most of the management activities in Eastern Kenya, 

Table 5.6 shows that common bean production in Ethiopia is a men’s activity partly 

because of the higher degree of the crop commercialization and partly due to their 

culture. Culturally women in Ethiopia are supposed to spend more time engaged in 

household chores and reproductive duties as men carry out economic activities 

(Negash, 2007). Even in SNNPR where the crop has an important home consumption 

role, the division of labor is similar to that in the Central Rift Valley. Males dominate 

the implementation of almost all management practices except hand weeding and 

harvesting the crop where females participate as much as men. 

 

                                                                 

xiv
 White canning type beans are liked by birds unlike cooking type beans 



42 

 

Table 5.6 Common bean management practices, their use and gender 

participation in their implementation in Ethiopia (%) 

All Male Female Both All Male Female Both

Selection of seed 87 65 9 26 93 65 4 31

Selection of variety 87 64 10 26 90 71 4 25

Field cleaning 93 51 11 37 97 55 3 42

Land preparation 97 58 6 36 98 61 3 36

Transport of manure and application 76 45 12 44 90 40 25 35

Seed treatment 71 65 7 28 82 77 8 15

Sowing seed 93 76 7 18 95 64 3 33

Chemical fertilizer application 59 74 10 16 83 68 5 28

Hand weeding 95 25 8 67 97 51 3 46

Plant protection measures 68 63 8 30 78 77 4 20

Irrigation 17 60 15 25 4 25 - 75

Watching 53 46 12 43 90 31 4 65

Harvesting main crop 95 39 8 52 97 35 4 61

Threshing 92 50 6 44 98 43 3 54

Transport of grain 92 49 8 43 98 38 3 59

Storage of produce 95 46 8 46 98 42 5 53

Transport and stacking fodder 87 39 5 56 98 35 3 62

Management practice

Central rift valley SNNPR

 

 

Summary 

Different objectives underlie common bean production in the study area. In Eastern 

Kenya, where beans are allocated about 27% of the cultivated area, they are largely 

grown for pure subsistence and on a much smaller scale.  In the Central Rift Valley, 

common bean is cultivated for sale and allocated about 35% of the cropped area. 

Following the market liberalization, a majority of farmers (60%) have expanded their 

area under common bean, with more land constrained farmers replacing teff (a labor 

intensive crop) with common bean. Factors currently driving area expansion in the 

Central Rift valley have not had a similar impact in the SNNPR and most farmers still 

allocate the same size of land to common bean for the last five years, accounting for 

22% of cropped area.  

Important constraints to common bean production reported by farmers in both Kenya 

and Ethiopia include, in their order of importance: 1) drought; 2) pests and diseases; 

3) shortage of land; 4) seed related problems (i.e. lack of high yielding seed varieties, 

low availability of good quality seed and high price of seed). Considered important 

among the biotic constraints in the sampled households of Eastern Kenya are 

cutworms, reported by over 50% of the respondents and causes about 30% yield loss. 

Other biotic stresses present on some few farms include common bean blight, root rot 

and common bean mosaic.  
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Issues of labor constraints are also frequent and ranked high in the Central Rift Valley 

where land allocated to common bean is relatively bigger.  The family is the primary 

source labor, with women as the main contributor in Eastern Kenya while men do 

most of the common bean cultivation practices in Ethiopia. Lack of markets for 

harvest output was mentioned by few of the interviewed farmers, especially in Eastern 

Kenya and SNNPR where common bean is grown primarily for subsistence needs. 

Out of 17 management practices used in common bean production and post harvest 

handling among the households in Eastern Kenya, ten are commonly used (performed 

by over 80 % of the households). These include: selection of the variety, field 

cleaning, land preparation, sowing, hand weeding, harvesting, threshing, 

transportation, storage and stacking fodder. Seed treatment, transportation and 

application of manure are also used by over 50% of the sampled households.  

Management activities commonly used in Ethiopia are similar to those reported as 

widely used in Eastern Kenya. Use of inorganic fertilizers in common bean 

production is higher in Ethiopia than in Kenya. In Ethiopia, males dominate the 

implementation of almost all management activities, especially marketing.  

Nevertheless, both male and females participate in hand weeding and harvesting the 

crop – both important activities.  
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CHAPTER SIX: VARIETIES GROWN AND THEIR EVALUATION BY FARMERS 

 

This chapter describes the varieties available in the sampled farming communities and 

how farmers rate them according to the specific traits. Adoption and dis-adoption of 

these varieties is also described 

 

6.1 VARIETIES GROWN 

Both farmers and NARS scientists classified the cultivated varieties in the study areas.  

With the help of seed samples, farmers were able to identify and report the seed color 

and size of the varieties they grow. Table 6.1 describes the varieties identified in 

terms of their morphological (size and color) characteristics based on the primary and 

secondary data sources. Variety popularity among farmers and area share occupied 

was based on farm data.  

Survey data reveal a high diversity of varieties at the community level in both Eastern 

Kenya and Ethiopia but low diversity at farm level among the majority of the 

households. About 15 varieties were identified in the sampled villages of each region, 

with the average number of varieties simultaneously grown per farm ranging from 

two in Eastern Kenya to 1.47 in the Central Rift Valley in Ethiopia and one in the 

SNNPR, which is consistent with the available information that common bean 

diversity is comparatively lower in Ethiopia than in Eastern Kenya (Wortmann et al., 

1998).  

Despite the high diversity at the community level, few varieties are popular among 

households (Table 6.1).  Varieties most frequently grown by farmers (% households) 

are the same as the most widely planted (% total seed sown per season). In Eastern 

Kenya, the two most popular varieties (i.e. GLPx92 and GLP2 large red mottled) 

account for about 74% of the common bean area in the main cropping season (Table 

6.1). The remaining proportion of area under beans is occupied by varieties that were 

planted because of various reasons including the fact that some farmers could not find 

seed of the varieties they prefer. Some of these varieties such as Ikoso, Mwezimwoja, 

were dis-adopted by majority of farmers because they were fetching a low market 

price or had poor keeping qualities. In terms of market classes, the pinto type 

(GLPx92) and the sugar beans (locally referred to as Kakunzi) account for 40% of the 

area share, while the reds (i.e red mottled/pure red) account for the same area share.  

Like in Eastern Kenya, few varieties dominate the two regions of Ethiopia selected for 

this study. In the Central Rift Valley, the biggest land area share allocated to common 

bean is occupied by two varieties (i.e. Mexican 142 and Awash 1), both white type, 

while red wolita, a cooking type, occupies about 70 % of the area under beans in 
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SNNPR. These are also the most widely grown varieties among the farming 

households. 

 

Table 6.1 Selected variety morphological characteristics, their local names, 

incidences and area share among the sampled households in Eastern Kenya and 

Ethiopia 

Variety local Name 
(s) 

Researcher 
classification Morphological characteristics 

Year of 
Release/Origin 

Household 
share (%) 

Average 
area share 
(%) 

Eastern Kenya      

Nyayo or maina GLP2  Large red mottled  Early 1980s 71.5 25.56 

Amini GLP2 Very large red mottled   4.9 1.75 

Rosecoco GLP2 Medium Purple mottled  Early 1980s 13.8 2.25 

Nyayo short, saitoti 
or short maina GLP2 

Medium size red mottled on 
white 

 17.9 4.84 

Kakunzu Local Purple stripes on cream   8.9 0.05 

Mwezimoja 
GLP1127/GLP10
04  

Medium purple or grey 
speckled 

Early  1980s 
(Kenyan land 
race) 

7.3 1.57 

Katumbuka, 
mwitemania, Katinga 
or maddu GLPX92   Medium Pinto 

Early 1980s 
(Kenyan land 
race) 

87.0 48.40 

Wairimu, Katune or 
Kamusina GLP585 Small red haricot  

Early 1980s 12.2 2.99 

 Kitui  GLp24 Large dark red kidney 
Pre-released 
1993 

14.6 2.76 

Kayellow, Kathika, or 
Ka-green KatB1 

Medium yellow/green round 
shaped 

Pre-released  
1985 

34.6 8.12 

Kaselu or kelu Mexican 142 White haricots   0.00 

Ikoso, Ngoloso or 
itulenge Local Black with white stripes 

 15.5 1.86 

Kamwithiokya Local Black    0.01 

Kavuti   Local  -    

Kasanzai   Local  -    

Kanacy  Local  -    

Central Rift valley     

Mex-142   Good canning quality  1972 64.4 50.17 

Awash –1  Small white canning type  1990 22.6 10.43 

Unspecified Limat Improved   6.03 4.63 

Awash Melka   Good canning quality and 
Anth. Tolerant  

1999 22.4 10.43 

AR04GY   Good canning quality  2005 17.2 11.59 

Bora Local   23.5 4.63 

Roba -1   High yield, good for shiro & 
kik  

1990 6.0 4.63 

Red Wolaita   Adaptation to all part of the 
country & preferred color  

1974 
 

20.7 3.48 
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SNNPR      

Mex-142   Good canning quality  1972 6.7 2.93 

Awash –1  Good canning quality and 
high yield  

1990 3.8 8.02 

Red Wolaita   Adaptation to all part of the 
country & preferred color  

1974 86.7 69.52 

Naser   High yield & early  2003 4.8 1.07 

Ibedo  -  2.9 0.80 

      

Brown beans Local -  4.8 0.53 

White beans  -  13.3 2.67 

Logoma Local   4.8 1.07 

Wakadima Local   8.6 13.37 

Source:  Awassa and Melkassa monitoring and evaluation tool 2005, updated with 

survey data  

 

The few dominating varieties have also been grown for the longest time in the 

communities. The average number of years a variety is grown on a farm in Eastern 

Kenya ranges from 4 to 17 years, with few farmers maintaining the same variety 

longer than 30 years. In Ethiopia, the average number of years a bean variety has been 

grown ranges from 2 years to 12 years. Some studies have attributed the slow on-farm 

common bean varietal change to poor accessibility of new variety seeds (Xavery et 

al., 2005; Chirwa et al., Unpub; Assefa et al., 2006). Research elsewhere also 

indicated that the characteristics of the technology can hinder or promote its adoption 

if not suitable for the target farmers (Edmeades, 2003) and market demands. To gain 

more understanding of the variety characteristics found in the community, farmers 

were asked to evaluate the varieties they know.  

 

6.2 FARMER EVALUATION OF VARIETY TRAITS 

Farmers were asked to rate the varieties they grow according to specific production, 

consumption and market attributes. Each farmer rated the varieties grown (on a 10 

point scale) according his/her perception of their implicit agronomic and consumption 

traits based on his/her experiences with the variety. Farmers were told that ratings 

towards 10 indicate good trait while a rating of 5 was a middle position on a 10 point 

scale implying neither good nor bad. These rating were verified with NARS scientists 

to validate the results.  

The analysis revealed important aspects of the varieties currently grown by farmers. 

First, no single variety was rated highly in all attributes, consistent with the common 

thinking that no single variety can meet all farm household and market needs. Second, 

based on these results, varieties identified in the sampled households can further be 
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categorized into fewer groups. For example, 15 varieties recorded in Eastern Kenya 

can be categorized into three groups, those that perform well in:  

1) agronomic traits,  

2) consumption attributes, and  

3)  both.  

No statistical difference appears to exist between varieties within each group. Most of 

the varieties fall into category one (i.e perform relatively well in agronomic traits) 

while those in category three are very few. This implies that agronomic performance 

is a necessary condition for adoption. 

A T-test was used to compare attribute ratings for a set of selected varieties in each 

study location (i.e. Eastern Kenya, Central Rift Valley). Treating the attribute ratings 

for each variety as an independent variable, allows this test to compare large numbers 

of different varieties. Among the sampled households from Eastern Kenya, GLPx92 

outperforms all other varieties for agronomic traits followed by KATB1. GLP2 large 

red mottled is rated lowest for agronomic traits while GLPx92 is rated last for 

consumption attributes. Hence GLPx92 has an inherent tradeoff between agronomic 

and consumption traits. The best performing varieties for consumption attributes is 

KATB1 and GLP2, which also out performs others for market attributes. Given the 

severity of drought in Eastern Kenya, the agronomic superiority of GLPx92 partly 

explains why other varieties observed in the study areas at the time of data collection 

have tended to diffuse slowly. 

 

Table 6.2 T-test results of the comparison of mean rating of varieties according 

to the selected traits, Eastern Kenya 

Trait GLPx92-GLP2 

large red mottled 

GLPx92-KATB1 KATB1-GLP2 large 

red mottled 

 Mean 

score 

difference 

P-value Mean 

score 

difference 

P-value Mean score 

difference 

P-value 

Drought tolerance 3.45 0.000 0.90 0.003 2.54 0.000 

Yield 2.87 0.000 1.56 0.000 1.31 0.000 

Tolerance to poor 

soils 

3.38 0.000 1.28 0.003 2.10 0.000 

Taste -4.66 0.000 -4.22 0.000 -0.44 0.165 

Cooking time -3.27 0.000 -3.77 0.000 0.49 0.167 

Low flatulence -3.14 0.000 -2.56 0.000 -0.57 0.218 

Storing quality -2.45 0.000 -2.70 0.000 0.25 0.519 

Seed size -2.93 0.000 -0.48 0.080 -2.45 0.000 

Seed color -3.71 0.000 -3.22 0.000 -0.49 0.236 

Market demand -3.78 0.000 -3.05 0.000 -0.73 0.195 
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In Ethiopia, an illustrative analysis is how farmers compare new improved varieties 

with Mexican 142, an old improved variety that have been grown for over 30 years in 

the area, in terms of agronomic and market attributes. New improved canning type 

varieties (i.e. Awash1, Awash Melka and AR04GY) grown by a significant number of 

farmers were compared with Mexican 142. Results presented in Table 6.3 indicate 

that farmers perceive Awash Melka and AR04GY as better yielding than Mexican 

142, but no statistical significant difference exists between these varieties for other 

agronomic traits like pests and disease tolerance, early maturing or adaptation to soils 

with low fertility. The new improved variety, the Awash Melka is also evaluated 

better than Mexican 142 in terms of grain size but farmers perceive Awash Melka to 

attract a lower price than Mexican 142 and are of poor color compared to Mexican 

142. Hence, whether farmers demand more of Awash Melka seed depends on whether 

the increase in yield is high and consistent enough to offset the price difference.  

 

Table 6.3 T-test results of the comparison of mean rating of Mexican 142 versus 

newer varieties according to the selected traits, Ethiopia (using two tail tests)  

Trait 

Awash One Awash Melka AR04GY 

Mean 

score 

difference 

P-value Mean 

score 

difference 

P-

value 

Mean 

score 

difference 

P-

value 

Production traits     

Yield -0.39 0.312 -0.92 0.012 -0.78 0.006 

Early maturity -0.97 0.816 0.08 0.860 0.56 0.273 

pest tolerance 0.38 0.523 0.49 0.426 -0.09 0.874 

Disease tolerance 0.50 0.456 0.38 0.566 -0.22 0.727 

Tolerance to poor 

soils -0.31 0.531 0.07 0.920 -0.18 0.701 

Market traits       

Market price -0.26 0.462 1.31 0.021 0.48 0.308 

Grain size -0.32 0.551 -1.78 0.001 -0.33 0.639 

Grain color -0.22 0.569 0.72 0.074 0.56 0.201 

 

6.3 ON-FARM USE OF IMPROVED VARIETIES 

Although both research-derived varieties (i.e. improved) as well as landraces are 

grown, improved varieties usually dominate. The improved varieties, some were 

released as far back as 1970s and have widely diffused into the communities. (Table 

6.1). These varieties were categorized as old improved varieties to distinguish them 
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from newly introduced varieties (since 1990 to date).
xv

 The use rates for each category 

of varieties are shown in Table 6.4. 

 

Improved varieties dominate common bean cultivation in the sampled villages of 

Ethiopia. About 90% of the sampled households in the Central Rift Valley grow 

improved varieties, occupying 96.2% of the common bean area. Of the improved 

varieties, those released after 1989 occupied about 43% of the total land under beans 

in the Central Rift Valley at the time of the survey, which is up from 38% in 2007. 

Since 2003, there has been increased effort to disseminate improved common bean 

varieties through a partnership between NARS, NGOs, government extension and 

IARC (CIAT) (Assafa et al., 2006; Rubyogo et al., 2010).  

 

Comparisons between newly-introduced varieties and Mexican 142 also indicate that 

new varieties have the characteristics that encourage their adoption. These varieties, 

however, are still rated lower than Mexican 142 in terms of market price because they 

are still new and have not yet gained popularity on the market (Table 6.3). As market 

agents and consumers become accustomed to the variety, the price gap between the 

new varieties and old varieties is expected to reduce, further stimulating their 

diffusion.  

Among the producers of food-type beans in the SNNPR, Red Wolita is almost the 

only improved variety grown by (91.4%) the sampled farmers. Varieties released 

since 1990 occupy only 12.5 % of the area under the crop in SNNPR while landraces 

occupy 6% of the area. In contrast, much of the common bean area (about 61%) in the 

sampled villages of Eastern Kenya at the time of the survey was allocated to 

landraces, with GLPx92 occupying most of the area and grown by almost every 

farmer (Table 6.4). 

 

 

                                                                 

xv
 In Ethiopia, varieties categorized as old improved were Red Wolita and Mexican 142. In Eastern 

Kenya, categorizing varieties as old vs. new was not as straightforward. Some new improved varieties 

look identical to the ones released earlier and are often given the same local names.  Drawing from 

the expertise of local scientists in NARS and according to the classification in the literature, varieties 

released in early 1980s and classified as research-derived were categorized as old improved while 

those released in 1990s to the time of data collection were classified as new improved. 
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Table 6.4 Use rates and area share of improved common bean varieties in the 

study area of Eastern Kenya and Ethiopia    

Description     

Eastern 

Kenya 

(N=123)

Central Rift 

Valley 

(N=115)

SNNPR 

(N=105)

percentage of farmers 

Improved newer varieties 37.4 42.61 7.62

All Improved varieties 82.11 92.17 83.81

Landraces 88.62 1.74 12.38

percentage area share 

Improved newer varieties 10.69 43.89 12.46

All improved varieties 39.25 96.24 93.95

Landraces 60.75 3.75 6.05  

 

6.4 DIS-ADOPTION OF VARIETIES 

To gain greater insights of the farmers’ histories of variety use, the sample was 

divided into three categories: those who know and grow the variety; those who tried 

and abandoned; and those who know but have never grown the variety. Table 6.5 

shows that on average, each household in Eastern Kenya has abandoned 1.8 varieties 

with the number ranging from 0 to 8 varieties. The least number of abandoned 

varieties was in SNNPR, (0.46) ranging from 0 to a maximum of 3 per household. 

Generally, varieties being dis-adopted are those earlier referred to as old improved or 

land races (such as GLP1004 (Mwezimwoja), Kakunzi, Ikoso in Eastern Kenya and 

Red wolita and Chore in Ethiopia) being replaced by new improved varieties. These 

varieties were still grown in the community, but by a small proportion of farmers. 

Reasons for abandoning any type of variety were both variety- and farmer- specific, 

but overall reasons related to poor agronomic performance were common across the 

two countries followed by seed constraints in Eastern Kenya and poor market 

performance of the variety in Ethiopia.   

 

Table 6.5 Dis-adoption of varieties in Eastern Kenya and Ethiopia 

Study area 

percentage of households dis-

adopting variety by category 

Number of varieties dis-

adopted per household 

Local Improved Average  Min Max 

Eastern Kenya 55.0 35.0 1.83 0 8 

Central rift 

valley 23.0 30.0 0.68 0 4 

SNNPR 26.0 14.0 0.46 0 3 
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Summary 

Survey data reveal that common bean variety richness is high at the community level, 

but low at farm level among the majority of the households in both countries. Market 

preferences, poor agronomic performance on some farms and failure to access 

varieties of own choice by some farmers were main reasons for high diversity at 

community level relative to farm level. About 15 varieties were identified in the 

sampled villages of each country, with the average number of varieties simultaneously 

grown per farm ranging from 2 in Eastern Kenya to 1.5 in the Central Rift Valley in 

Ethiopia and 1 in the SNNPR. The number of distinct common bean varieties 

identified in Eastern Kenya is, however, larger than in Ethiopia despite the smaller 

geographical extent of the Kenyan sample. A few common characteristics emerge 

between findings on variety diffusion in Eastern Kenya and Ethiopia: 1) the few 

varieties most frequently grown by farmers are also the most widely planted in each 

country, implying low spatial diversity. 2) the few varieties widely planted are also 

the longest grown varieties (released in early 1970s and 1980s), despite a high number 

of varieties released in 1990s in each country. Therefore, new improved varieties that 

outperform the dominating varieties need to be promoted.  

Important aspects of the currently grown varieties emerge from the analysis. Some 

varieties were evaluated high on agronomic traits – but low on consumption. Welfare 

improvement would be enhanced with varieties that address both objectives of the 

farmer. Some of the new canning type beans in Ethiopia have a high potential of 

replacing Mexican 142, but the market is still biased to Mexican 142, which may slow 

their diffusion. These include: Awash one, Awash melka and ARO4GY.  

Improved varieties dominate common bean cultivation in the sampled villages of 

Ethiopia and Eastern Kenya. About 90% of the sampled households in the Central 

Rift Valley grow improved varieties, occupying 96.2% of the common bean area. Of 

the improved varieties, those released from 1990 to date occupied about 43% of the 

total land under beans in the Central Rift Valley at the time of the survey, which is up 

from 38% in 2007. This is an increase of 5% since the project started in 2007. 

However, this result should be interpreted with caution since other factors could have 

contributed to this growth in area under improved varieties. A relatively higher 

adoption was observed in the Central Rift valley compared to the SNNPR, where 

varieties released after 1990 occupy only 12.5%. Much of the common bean area 

(about 61%) in the sampled villages of Eastern Kenya is also still allocated to 

landraces, with GLPx92 occupying most of the area and grown by almost every 

farmer. 

Data also shows that newer generation varieties (those released in 1990s) are 

gradually replacing the old ones (those released in 1970s and 1980) particularly in 

Ethiopia. On average, each household in Eastern Kenya has abandoned 1.8 varieties 

with the number ranging from 0 to 8 varieties and the least number of varieties dis-
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adopted is in SNNPR.  Reasons for abandoning any type of variety were variety and 

individual specific but overall, reasons related to poor agronomic performance were 

commonly mentioned across the two countries, followed by seed constraints in 

Eastern Kenya and poor market performance of the variety in Ethiopia.   

 

The next two chapters investigate the determinants and effects of on-farm varietal 

change using Ethiopia as a case study.   
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CHAPTER SEVEN: CURRENT STATUS OF COMMON BEAN PRODUCTIVITY AND ITS 

DETERMINANTS 

 

Increasing productivity of legumes in Eastern and Southern Africa is critical for both 

food security and poverty alleviation. This chapter presents the situation of common 

bean productivity in both Kenya and Ethiopia. Factors that influence variation across 

farms are estimated using Ethiopia as a case study.  

 

7.1 YIELD, ITS DISTRIBUTION AND UTILIZATION 

Common bean production in both countries is almost entirely based on rainfall and 

characterized by a dominant growing period (meher in Ethiopia and short rains in 

Eastern Kenya) and a secondary growing period (belg in Ethiopia and long rains in 

Eastern Kenya). Table 7.1 presents the total harvests for the two seasons in Eastern 

Kenya and meher harvest for Ethiopia. Yield measured in ton per hectare, is estimated 

at 1 ton/ha for the Ethiopian study areas and 0.54 ton/ha for Eastern Kenya in the 

respective seasons.  

About 1% of the harvest from the main season for Eastern Kenya and Ethiopia is kept 

for own seed needs and is slightly less (about 9%) in SNNPR. The proportion of 

harvest that goes into seed also depends on the yield and resulting output. Study 

findings indicated that after a poor harvest in Eastern Kenya, farmers keep 

approximately 24% of their harvest as seed. The increase in the proportion of harvest 

that is used as seed after a poor harvest is accompanied by a reduction in the share of 

harvest that is marketed and consumed. The bean grain sales reduce from 7.5% in the 

main season to about 1 % in the long rains (poor harvest) and bean kept for home 

consumption from 74% in the main season to 67% in a bad season.  

Because the average output in a bad season drops from 90kg to about 30kg; seed 

availability after a bad season drops from about 10kg to about 7.5kg while grain for 

consumption drops from 67kg to about 20kg. This confirms observations in the 

literature that agricultural shocks such as drought have less impact on seed use than 

household or market uses (Sperling et al., 2008). 
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Table 7.1 Average harvest per season in the study areas of Eastern Kenya and 

Ethiopia  

Description

Qty (ton) in 

Meher SD Qty (ton) SD

Qty (ton)in 

short rains SD

Qty (ton) in 

long rains SD

in Meher

Total harvest 1.27 -2.58 0.36 -0.7 0.09 -0.011 0.03 -0.04

Yield (ton/ha) 1.26 1.11 -1.17 0.54 -1.39 0.23 -0.53

-1.03

Home consumption 0.11 -0.19 0.1 -0.11 0.07 -0.09 0.02 -0.02

Own kept seed 0.08 -0.12 0.03 -0.06 0.01 -15.38 0.01 -0.01

Grain sold 1.03 -2.56 0.2 -0.56 0.01 -0.03 0.0004 -0.003

Seed sold 0.05 -0.21 0.02 -0.09 0.005 (0.05 0.001 -0.01

Grain given as gift 0.001 -0.002 0.01 -0.04 0.003 -0.01 0.001 -0.01

Seed given as gift 0 0 0.005 -0.04 0.001 -0.005 0.00001 0.1

Ethiopia (N=112) SNNPR (n=102) Eastern Kenya (n=109)

 

 

Figure 7.1 Utilization of harvest by surveyed households 

 

Source: Survey data 

 

There are wide variations in yield among households in the Ethiopian sample, 

implying that there is a potential to improve yield in the region by addressing 

constraints on specific types of farms.  In Eastern Kenya and SNNPR, where the 

acreage is small and common bean production is semi subsistence, most of the 
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households produce yields below 0.51 tons/ha (Table 7.2). Only 30% of the farmers in 

SNNPR and 10% in Eastern Kenya obtain yields above 1 ton/ha (Table 7.2). On the 

other hand, productivity is higher in the Central Rift Valley with almost 50% of the 

households obtaining over 1 ton/ha and only a few (19%) below 0.51 tons/ha. Factors 

that explain the variation in yield across farms in Ethiopia are identified in a 

multivariate estimation presented in section 7.2. 

 

Table 7.2 Yield distribution in the study areas of Eastern Kenya and Ethiopia  

Yield (tons/ha) range Freq % farms Freq % farms Freq % farms

0.0-0.5 21 19.4 49 52.7 82 90.1

0.51-1.0 34 31.5 17 18.3

>1.0 53 49.1 27 29 9 9.8

Central Rift valley SNNPR Eastern Kenya

 

 

7.2 ESTIMATING FACTORS OF COMMON BEAN PRODUCTIVITY IN 

ETHIOPIA 

Common bean productivity defined as output per unit hectare depends on levels of 

seed, fertilizer and labor and the technological progress embodied in seed, rainfall 

variability and how well inputs are combined and applied in production. Different 

varieties have different genetic potential and the variety planted would have an impact 

on productivity.  

Methods 

Both fertilizer and the improved varieties are land-enhancing technologies that the 

farmer might choose to increase yield or for other reasons such as higher market price 

on the market.  A two step estimation procedure (Greene, 2000, Wooldridge, 2002) 

was used to analyze the effect of these productivity-enhancing technologies (i.e 

improved varieties and fertilizer use) and other factors on common bean yields. In the 

first step, the factors that influence adoption of improved varieties and fertilizers 

(inputs use) were estimated. In the second step, the effect of the selected land 

enhancing technologies (fertilizer improved varieties) and other factors on common 

bean yield was tested. 

Use of improved common bean varieties was defined as a binary dummy (IMV=1) if 

a farmer planted an improved variety released after 1989 and zero otherwise.  Then a 

binary probit regression model was applied to estimate the factors that affect the 

probability that a randomly selected bean producer uses improved varieties. Inorganic 
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fertilizers commonly used in common bean in Ethiopia are DAP and urea 

(Gebeyehu
xvi

, per.com). Attempts to elicit data by fertilizer type were made but 

farmers were unable to differentiate types and hence a measure of fertilizer use 

aggregated over types was used. In the analysis, fertilizer use intensity was defined as 

the amount of aggregated inorganic fertilizers applied per hectare during the 2008 

cropping season.  The data revealed that common bean producers in Ethiopia do differ 

in terms of the intensity of fertilizer use. Non-adoption (a corner solution at zero) 

occurs even in areas of diffusion of the technology. There is a cluster of farmers with 

zero adoption at the limit of the variable, or the “corner” of the optimization problem. 

A tobit regression model that has been widely used in estimation when the dependent 

variable is observed within a limited range was used.  

Yield was estimated using a flexible quadratic production function. This specification 

is particularly suited for the estimation of production when some inputs have zero use, 

rendering a Cobb-Douglas production function non-applicable. The analysis was 

based on a subsample from the three sites all selected from Oromia where common 

bean is highly commercial. Dale was excluded because of intercropping intensity and 

estimation of input use was less straight forward.  

 

Reduced form model specification  

The first model examines the factors that directly influence the productivity of 

common bean, defined as output in kg per hectare in 2008 cropping season. 
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     (7.1) 

Production theory predicts that yield increases in all inputs: seed, labor (Lab) and 

Fertilizer (FERT). Inputs used in the yield equation were standardized to a hectare and 

the predicted values for fertilizer use intensity and improved varieties used in the 

estimation of the yield function to account for their endogeneity (Table 7.3). Labor 

inputs were defined in work hours per hectare aggregated across common bean 

production activities by gender using conversion ratio of 1:0.8
xvii

. The amount of seed 

was defined by asking farmers the amount of seed in kg planted in 2008. To 

                                                                 

xvi
 Gebeyehu is a bean breeder at Melkasa agricultural Research centre of Ethiopian Institute of 

Agriculture and a co-author of this report. At the time of this study, Gebeyehu was the national bean 

coordinator for Ethiopia.  

xvii
  One woman hour was assumed to be equivalent to 0.8 man hours reference needed 
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standardize per hectare, the total amount of seed planted was divided by the bean area 

(ha).  The variable seedFERT is an interaction term for fertilizer and seed, included to 

test if there is any interaction between these inputs. The interaction term between 

improved varieties and fertilizer was also included but was not significant and hence 

removed.  

The value of livestock (Liv) was included to capture the effect of organic fertilizers. It 

was computed as the sum of physical quantity of livestock number per type multiplied 

by the subjective price if sold at the time of the interview.  Extension (Ext) and 

education (Educ) of the household head, representative of decision making in a 

household, were included as proxies for management ability that enhance technical 

efficiency, which, in turn, enhances yields. Hence, a positive relationship is 

hypothesized. Extension was measured as the number of contacts a farmer had with 

extension activities in the last 12 months before the survey while education was 

measured as the number of years spent in school.  

New varieties developed and disseminated in Ethiopia were extensively tested with 

end-users for agro-ecologic adaptation, and found to increase yield by 30 to 50% 

(Kalyebara and Andima, 2006). Under this context, it is expected that yield increases 

with use of improved varieties, represented by binary dummy (IMV) coded 1 if the 

farmer grow any improved variety released after 1989. Scale of operation represented 

by area allocated to common bean in a year in the model was transformed into two 

dummy variables to account for nonlinearity and improve the robustness of the 

estimates. The first dummy was called beanhadum1 and was assigned a value equal to 

one if a farm in the data allocates less than 0.5 ha to common bean. Those farms that 

allocate more than 2 ha of land to common bean were categorized into another 

dummy variable called beanhadum3=1. The omitted dummy variable was for farms 

with bean area ranging from 0.5ha to 2ha.    

The variables easymkt and diffmkt represent distance from the farm to the nearest 

urban centre, included as a proxy for market access. Market access operates in several 

ways that may not be distinguishable per given location or season. For example, 

markets may facilitate access to inputs and hence encourage input intensification. In 

addition to increasing input use, market access has been found to encourage 

specialization, thereby enhancing efficiency in crop management and productivity 

(Kamara, 2004). Based on this literature, the proxy for market access was included to 

test for any other effect after controlling for its intensification effect.  Data exploration 

tests revealed that yield was nonlinear in distance from urban centers to the farm. 

Because inclusion of a quadratic term induced multicolinearity, the variable distance 

was estimated via dummies. The sample was stratified into three groups: easy market 



58 

 

access (easymkt) if the household was located within a radius of less than 5 km
xviii

 

from the nearest town (urban centers) and difficult market access (diffmkt) if a 

household was located beyond 10km from the urban centre. The omitted category 

represents households in the middle market access group, located within a radius of 5-

10km.    

Table 7.3 Descriptive statistics of explanatory variables   

                                                                 

xviii
 5 Km was considered a distance from urban centers within which a number of different 

transportation modes (i.e. horse, oxen or walking, vehicle or bicycle etc) were possible, allowing 

flexibility in the choice of transport, competition among transporters, competitive pricing and hence 

fair prices. This would facilitate mobility among household members. 

Variable  Description /Units Mean Std. Dev. 

FERT Predicted value of Fertilizer applied (Kg/Ha) 121.84 108.24 

Lab No. of man hours used in common bean production 

2008  aggregated over activities and gender 

158.22 189.18 

Hired labor No. of people hired to provide labor in common bean 

production 

3.34 7.22 

Seed  Amount of seed Kg/Ha 50.37 48.43 

Agricultural Practices 

IMV Predicted value of improved variety use if farmers 

planted any variety released after 1989 

0.25 0.44 

Seed renewal Dummy (1 if farmer renewed seed) 0.30 0.46 

Assets    

V implements  Value of farm implements (Eth.Birr) 4530.02 15349.41 

Value livestock  Value of livestock ( Eth.Birr) 9611.13 15176.62 

Value donkey  Value of donkey (Eth.Birr) 1146.38 4487.41 

Value Oxen Value of Oxen (Eth.Birr) 4484.68 5622.84 

Offarm income Dummy-1 if a household earns off farm income 2.65 11.52 

Farm     Characteristics 

Distance Distance from the farm to the nearest urban center (km) 7.46 5.50 

Easy market Dummy=1 if the household was located within a radius 

of 5km from the urban center 

0.27 0.44 

Difficult market Dummy=1 if a household was located beyond 10 km 

from the urban center 

0.22 0.42 

beanhadum1 

 

beanhadum3 

Dummy=1 if a farm in the data had less than 0.5 ha of 

common bean 

Dummy=1 if  a farm had more than 2 ha of bean  

0.21 

 

0.15 

0.41 

 

0.35 

Scale Total area under common bean in 2008 (ha) 0.72 1.02 

HH Characteristics 

Gender of HH 

head 

Dummy (1 if household head is male ) 0.91 0.23 

Household 

education 

No. of household members with more than 7 years of 

schooling 

0.48 1.08 

land holding Total land holding (Ha) 2.16 1.92 

Institutional factors   

Extension A dummy whether a household obtained any contact 

with extension in 2007-2008 

0.57 2.37 

Credit Dummy (1 if the farmer obtained credit) 0.29 0.46 
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Indirect determinants of yield: crop intensification.  

If fertilizer and improved varieties are identified as important determinants of 

productivity, policy makers would benefit from knowing how to influence their use. 

This section attempts to identify factors that indirectly influence yield through their 

influence on fertilizer and improved variety use. The model for fertilizer is specified 

first, followed by the reduced model for improved varieties.  

 

Fertilizer use intensity: 

The theory of agricultural production predicts that a producer will increase input use 

until marginal revenue is equal to marginal cost. The equation for fertilizer (FERT) 

use is specified as follows: 

 

i
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        7.2) 

We expect factors that reduce risk and liquidity constraints to be important in 

fertilizer use
xix

. The variable credit (cred) is expected to reduce liquidity constraints 

Education (educ) has been found to influence information access, attitude change and 

risk in Ethiopia (Weir and Knight, 2004; Knight et al., 2003). It is hypothesized to be 

positively related with fertilizer use. The effect of livestock (Liv) on fertilizer use 

cannot be determined a priori. Livestock may increase use of inorganic fertilizer 

through its risk reducing effect or it may have a negative effect if it serves as an 

alternative source of fertilizer
xx

.   

 

Although fertilizer use is not new in Ethiopian agriculture, its market is still 

underdeveloped due to poor road and communication infrastructure combined with 

                                                                 

xix
 Even when it is supplied in form of credit through cooperatives, a farmer is expected to pay 15% of 

the principal and interest in cash as down payments (Mulatu and Regasa, 1987). 

xx
 In the study areas, agriculture is characterized by livestock (mainly cattle) and crops). After 

harvesting, crop fields are used as communal grazing areas (Mulatu and Regasa, 1987). This means 

that even farmers with limited livestock can access organic manure but this might not be adequate 

and owners might still be at an advantage because of collection from the kraal.  
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government interventions in the market
xxi

. We expect use of fertilizer to be less costly 

near urban centers due to reduced transport costs and better access to storage 

facilities. Proximity to urban centers, represented by the variable Distkm, may also 

increase incentives from using fertilizers by facilitating access to output market 

opportunities and information, which, in turn, may increase the demand for fertilizer.  

The three study sites (Adama, Adami Tulu and Siraro) also differ in important ways 

that might affect fertilizer use differently.  The Siraro woreda is far from urban 

centers with sandy soil, thus implying high fertilizer productivity. This study site was 

represented by a dummy called Siraro. Another dummy (Adam) was included to 

represent Adama site specific characteristics. The study sites in Adama and Adami 

Tulu appear to have similar agro-ecological conditions, some farmers were not very 

far from paved roads but Adama is closer to the regional town (i.e. Nazareth). Hence, 

market access might be higher in Adama than in Adami Tulu and Siraro.   

Family labor (MembHh) was represented by the number of household members 

between the age of 15 and 64. Although most of the farm activities are done by family 

labor, hiring of labor and traditional labor raising practices are often used to 

complement family labor during periods of critical labor peaks (Mulatu and Regasa, 

1987). It was hypothesized that access to complementary labor represented by 

variables (hiredlab and comlab) reduces competition between crops and enables use 

of labor intensive inputs like fertilizers, applied by hand in Ethiopia. Possession of 

oxen also facilitates early ploughing of the land at the start of rains, thereby enhancing 

the productivity of fertilizers. Teressa and Heidhues, (1996) in Negash, 2007) 

reported a positive correlation between the number of oxen and use of fertilizers in 

Lume areas, also located in Oromia. To account for both the number and quality of 

oxen, the perceived value of the oxen was used
xxii

.  Each farmer was asked the 

number of oxen and the value of each if sold at the time of the data collection.  

Because the older people may discount the future heavily, they may be discouraged 

from good soil fertility management. The variable age was included to capture the 

effect of age. Per capita land was included to test for any effect of population pressure 

on fertilizer use as predicted by the population induced intensification theory 

(Boserup, 1965; Ali, 1995), but the variable was insignificant and removed.  

Extension was reported from earlier studies to explain heterogeneity in fertilizer use 

(Negash, 2007) and was thus included.  

                                                                 

xxi
 Of the total roads, only 13% are paved while only 2% of the 100 persons have mobile subscriptions 

because some sites have no telephone connections (World Bank, 2008). 

xxii
 Mulatu and Regasa (1987) reported that lack of feed in the dry season makes oxen too weak to 

plough properly.  
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Improved variety use: 

Use of improved varieties is the second productivity-enhancing technology examined.  

The corresponding equation is specified as: 

 

i

i
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 (7.3) 

IMV is the dependent variable defined as a binary dummy equal to one if a farmer 

plants a new improved variety. A variety was defined as new improved if it was 

released after 1989. The available information shows that within this period, more 

than 10 varieties were released in the major bean-producing regions of Ethiopia.  

The variables Adam, Siraro, ext, Educ, cred and Liv were defined as in the model of 

fertilizer (equation 7.2). Adam, Siraro and distance (Distkm) from urban centers to the 

farm are site specific variables included to capture the effect of market access on 

common bean variety adoption. The role of market access in the adoption of new 

improved common bean varieties in Ethiopia cannot be determined a priori. Market 

access may increase the incentives for adoption through its influence on price or 

discourage adoption if traders are biased towards varieties that are well established on 

the market. Distance from the farm to the urban centers is also expected to reduce the 

likelihood that a farmer will learn about the new varieties and be able to access the 

technology. Earlier studies identified:  market conditions, access to extension and 

credit as the important factors that influence the adoption of common bean production 

technology in Ethiopia (Negash, 2007). Contact with extension (Ext) in Ethiopia is 

vital for its effect on access to new technologies in Ethiopia because of poor road 

infrastructure, low density of communication technology and low literacy levels. A 

study by Knight et al. (2003) found education of the household members to be 

important in managing risk among farmers in Ethiopia. Education was hypothesized 

to positively influence use of new improved common bean varieties. Access to credit 

(cred) is also expected to increase the adoption of new common bean varieties by 

relaxing liquidity constraints. Because seed is expensive, farmers who access it on 

credit or those who obtain credit in cash will be able to purchase new variety seed.   

Household assets in form of the value of livestock (Liv), oxen, (oxen) and the size of 

the land holding (farmsiz) were included to test for the role of household wealth in the 

adoption of common bean varieties in the Ethiopian context.  Adoption of 

technologies in agriculture has generally been observed to start with well-off farmers 

and gradually trickle to poorer ones (Feder et al., 1985).  Feder (1981) found farm size 

to be relevant in the adoption of the green revolution varieties, with adoption biased 

towards larger farms due to their risk preferences and information access.  In the case 

of common bean in Ethiopia, larger farmers are expected to adopt improved varieties 
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because they have a greater ability to bear the cost of the seed and to bear the risk of 

failure compared to relatively small farmers. Higher value of livestock is expected to 

increase the ability to bear costs of failure and hence, the willingness to try new 

technologies. 

A priori information shows that most of the common bean producers in sub-Saharan 

Africa, keep their own seed. This tendency can slow down the diffusion of new crop 

varieties (David and Sperling, 1999).  Based on this information, it is hypothesized 

that farmers who frequently renew their seed using off-farm sources are likely to 

obtain and planted new varieties. This effect was represented by the variable Sedr. 

The number of dependant household members per hectare (Dep) captures the effect of 

food security risk in adoption of new varieties and is expected to reduce the likelihood 

of adopting new technologies. On the other hand, men as compared to women are 

expected to influence access to new technologies in Ethiopia because of gender biases 

that favour men to dominate the community associational life in the country. 

Indicators of market access and site dummies were also included as in the case of 

fertilizer. 

 

Results: 

Direct determinants of productivity 

Results of the production function estimate are shown in Table 7.4. The econometric 

results show how bean production responds to different inputs and determinants. 

Conventional inputs (i.e labor, seeding rate and fertilizer) have positive signs as 

expected, which is consistent with theory. Labor had a positive but small effect that 

was not statistically significant. The seeding rate has a positive and significant 

marginal effect on common bean yield. An interaction term of fertilizer and seed was 

also positive and significant at 1% level. This result implies that when the seeding rate 

is increased, yield also increases even if no fertilizer is used.  

The significance of the interaction term also shows that increases in fertilizer use is 

more productive when seeding rate is also higher
xxiii

. On average, each farmer applied 

62kg of seed per hectare. The seeding rate was highly variable across farms, implying 

that there is still room for improving yields. Results indicated that a one kg increase in 

the amount of seed planted per hectare produces 0.5% increase in yield. This study 

                                                                 

xxiii
 The significance of the interaction terms renders the effect of the main fertilizer variable 

meaningless and is not interpreted here. 
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did not examine the causes of low seeding rate but it could be due to seed constraints 

or low knowledge on the proper seeding rate.  

 

Table 7.4 OLS estimates of determinants of common bean yield in Oromia of 

Ethiopia, 2008 

Variable Coefficient. Std. Err. t-value 

Constant 6.1466 0.265 23.19** 

Labor 0.0667 0.0572 1.16 

Amount of seed planted /ha 0.00484 0.0020 2.46* 

Predicted value for improved 

varieties 

0.1459 0.2994 0.49 

Interaction term for seed and 

fertilizer 

0.00003 8.59E-06 3.01** 

 Fertilizer -0.0021 0.0026 -0.84 

Dummy for scale less 0.5 ha 0.4489 0.2012 2.23* 

Dummy for scale greater than2 ha -0.6821 0.2479 -2.75** 

Dummy for sites >15km away from 

urban centres 

-1.724 0.5279 -3.27** 

Dummy for sites <5km away from 

urban centres 

-0.2161 0.1685 -1.28 

Value of livestock 0.00001 3.64E-06 3.21** 

Extension 0.2861 0.2231 1.28 

Education 0.03334 0.0214 1.56 

Number of observations 97   

F( 12,    84) 6.19   

Prob > F 0   

R-squared 0.4694   

Adj R-squared 0.3936   

Root MSE 0.65958     

Note that Asterisks:  **, * and ^ refer to significance level 1%, 5% and 10% respectively. 

 

The effect of organic fertilizers, represented by the value of livestock was also 

positive. The estimated coefficient of improved varieties was positive but not 

significant perhaps due to generally low adoption rates in the data. The effect of scale 

on yield was captured through two dummy variables representing very small scale 

(less than 0.5ha and large scale (more than 2ha).  Both the very small scale farms and 

large scale farms show statistical significant effect on yield. Yield is highest on very 

small farms (less than 0.5ha) and lowest on large scale farms.  
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The effect of market access on yield was estimated using two dummy variables 

defined in Table 7.3. Both the coefficients on the dummy for easy access and difficult 

access have a negative sign but only the coefficient for difficult access was 

statistically significant at 1% level. This finding suggests that market access exhibits 

other effects beyond intensification effects. Common bean is one of the preferred 

commercial crops in the study area and any improvements in market access are likely 

to encourage productivity enhancements. This is evidence that government investment 

in infrastructure development will likely create additional benefits for common bean 

cultivation. 

 

Indirect determinants of productivity: factors affecting common bean 

intensification 

Fertilizer use and improved varieties were two inputs included as measures of 

productivity enhancement. Fertilizer use intensity was estimated by a tobit maximum 

likelihood estimator while the use of improved varieties was estimated using a binary 

probit. Results are presented in Tables 7.5 and 7.6. 

 

Table 7.5 Tobit estimates for the factors affecting fertilizer use intensity in 

Oromia, Ethiopia 

Explanatory Variables 
Normalized 

Coefficient. 
Std. Err. t-value 

expected 

probability 

Conditional 

expected 

intensity of 

use 

Total 

effect 

Constant -183.587 73.853 -2.49    

Distance from 

homestead to the plot  

0.335 0.690 0.49 0.010 0.327 0.337 

Dummy for Adam 74.022 47.676 1.55 36.931 -13.716 23.215 

Dummy for Siraro 179.604 43.917 4.09** 72.574 1.442 74.017 

Extension 96.018 42.840 2.24* 15.962 41.504 57.466 

Age 0.462 1.248 0.37 -0.136 0.620 0.484 

Education  3.812 4.509 0.85 1.756 0.084 1.840 

Credit 96.669 29.632 3.26** 24.777 26.841 51.618 

Value livestock -0.002 0.001 -1.7^ -0.001 0.000 -0.001 

Value oxen 0.005 0.004 1.06 0.002 -0.001 0.001 

Distance -5.887 3.364 -1.75^ -2.230 -0.517 -2.747 

No. of HH members -3.300 7.367 -0.45 -2.456 3.469 1.013 

No. of hired people 2.636 2.044 1.29 -0.068 1.715 1.647 

Communal workers -1.762 3.213 -0.55 -1.405 0.394 -1.011 

Observations 102 Probability  chi2 0.001   

LR chi2(14) 38.15 Log likelihood 85.9    

Note that asterisks:  **, * and ^ refer to significance level 1%, 5% and 10% respectively. 
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Results indicate that access to credit, extension, market and site-specific variables are 

factors that indirectly influence yield through their effect on fertilizer use. Since most 

farmers in Ethiopia are poor, access to credit is important for their adoption of land 

productivity enhancing but expensive inputs. Furthermore, fertilizer distribution in 

Ethiopia is mainly by the government through extension in form of credit (Byerlee et 

al., 2007). Overall, the results indicate that farmers who access credit apply 52 kg/ha 

more fertilizers than those who do not, while extension had a total effect of 57 kg/ha 

on fertilizer use.   

Market access, represented by the distance from urban centers and site specific 

dummies, also plays an important role in fertilizer use intensity but the overall 

marginal effect was small (estimated at 2.7kg/ha less fertilizer for every one km away 

from urban centers).  Farmers in Adama, close to the regional town, and those in 

Siraro were also more likely to use higher fertilizer intensity than their counter parts 

in Adami Tuli.  Since Siraro is far away from the urban centers, this result implies that 

application of fertilizer may also be driven by perception of poor soils, which could 

be more prevalent in Siraro where soils were more sandy than in other sites. The 

econometric analysis revealed an increase of 74kg/ha as one moves from Adami Tuli 

to Siraro, yet only 23kg/ha from Adami Tuli to Adama.  

Fertilizer use intensity was positively correlated with the value of oxen and access to 

hired labor. The major effect of hired labor on fertilizer use was on the intensity rather 

than the probability of use. This results support the earlier findings discussed in 

section 5.2 that labor is an important constraint to common bean production, 

particularly during peak periods. Livestock shows a negative effect which implies that 

organic fertilizer is a substitute to inorganic fertilizers.  

After controlling for use of the off-farm seed sources, the distance from urban centers 

(an indicator of market access) was not statistically significant, implying that there 

may not be other mechanisms through which market access affects use of improved 

varieties (Table 7.6). 

A farmer’s ability to overcome liquidity and labor constraints and cope with risk are 

other factors contributing significantly to common bean productivity. Use of 

improved varieties was also positively correlated with the value of oxen and other 

farm implements.  he probability of planting improved varieties was found to be 

higher on larger farms than on small farms, confirming that adoption of bean varieties 

begins on large farms, and is consistent with the literature (Feder et al., 1985, Feder 

and Umali, 1993). Larger farms may be in position to access information and seed 

than small farmers. Finally, the effect of number of family dependants on common 

bean intensification with improved varieties was negative. 
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Table 7.6. Factors influencing the probability of using improved common bean 

varieties in Oromia of Ethiopia, 2008 

Variable dF/dx Std. Err. Z P>z 

Constant     

Dummy Adam  0.136 0.126 1.17 0.244 

Dummy Siraro -0.124 0.088 -1.22 0.222 

Extension  0.089 0.115 0.88 0.379 

Gender -0.134 0.182 -0.87 0.382 

Education     0.008 0.010 0.7 0.482 

Credit (Units) 0.063 0.078 0.89 0.372 

Seed renewal  (units) 0.246 0.130 2.36* 0.018 

Land holding (units) 0.074 0.024 3.13** 0.002 

Value of livestock (units) -0.00003 1.0E-05 -2.56** 0.01 

Value of Oxen (Units) 0.00005 1.5E-05 2.33* 0.02 

Value of other farm 

implements (units) 

0.00002 1.1E-05 2.12* 0.034 

Distance (km) 0.001 0.009 0.06 0.949 

Number of dependants -0.033 0.015 -2.38* 0.017 

obs. P     0.295 pred. P 0.124  

LR chi2(13) 67.88 Prob > chi2=0.0001 

Log likelihood -46.177 Pseudo R2=0.424 

Note that Asterisks:  **, and * refer to significance level 1%, 5% respectively. 

 

Summary 

Data confirms that common bean productivity per unit area is low. It is much lower in 

Eastern Kenya than in Ethiopia. The chapter described the distribution of yield and 

later statistically explains the sources of heterogeneity in yield across farms in 

Ethiopia. A two stage estimation procedure was used to identify direct and indirect 

determinants of common bean productivity. The analysis shows that yield can be 

increased by disseminating the existing knowledge and educating farmers. 

Institutional factors like extension and credit, which are currently accessed by few, 

also create heterogeneity among farmers regarding yield. Market access also 

constrains productivity growth.  
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CHAPTER EIGHT: CURRENT STATUS OF PRODUCTION VULNERABILITY AND THE 

IMPACT OF IMPROVED VARIETIES 

 

Over the past decade, productivity of common bean in East Africa has grown slowly 

with few countries registering positive growth rate in yield (FAOSTAT, 2010). The 

exception has been Ethiopia where the average yield growth of 4.3% has been 

recorded (FAOSTAT, 2010). Yield has also been volatile due to high intensity in 

biotic and abiotic stresses (i.e pests and diseases, long standing soil fertility decline, 

and drought).  Breeding for resistance has been a key strategy to increase and stabilize 

common bean productivity in Eastern and Southern Africa. This chapter draws from 

the field observations among the sampled households to analyze the extent of 

production vulnerability experienced by common bean producers and the impact of 

improved varieties on reducing production vulnerability.  

 

8.1 CURRENT PRODUCTION VULNERABILITY TO DROUGHT 

The current production vulnerability caused by drought was measured by the expected 

yield loss computed using a triangular distribution. The triangular distribution is an 

approximation to a continuously changing distribution. It is simple to formulate and 

straightforward to explain and use with farmers.  Only three parameters: minimum 

value (a), maximum value (b) and the most likely value (m) are necessary for its full 

specification. The mean is given as follows: 
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Farmers assign a value to each of the three parameters based on their perception of the 

state of nature ( s ) and prior information of trait levels. The expected yield loss is 

computed as the difference between expected yield in the two states of nature (i.e. 

presence and absence of drought), weighted by the probability of drought occurrence.  
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Data to estimate triangular yield distributions were elicited from farmers the 

minimum, maximum and most frequent yield experienced when there drought and 

when there no drought drawing from his/her experience from all the years he/she has 

grown bean. Expected yield losses were calculated, per variety, from the elicited yield 

distributions (Hardaker, Huirne and Anderson, 1997 in Edmeades, 2003). The 

computed expected yield per variety was averaged across varieties to get the farm 

level expected yield loss, which served as a measure of production vulnerability. The 

probability of drought occurrence, as perceived by farmers, was elicited for each 

drought type as described in section 4.4 and Table 4.10. Then, the average probability 

of occurrence was used as a weight in the computation of the expected yield loss. The 

expected yield loss per variety as well as at farm level is summarized in Table (8.1). 

Survey data from our research confirm the severity of droughts in Kenya and 

Ethiopia.  Farmers in Ethiopia expect to lose 22 % of their anticipated harvest to 

drought while those in Eastern Kenya expect to lose 43 % of their anticipated harvest 

(twice as much as in Ethiopia).   

The actual yield loss (un-weighted yield loss) when there is drought are much higher, 

estimated between 40-60 % of harvest in Ethiopia and between 60-75 % of the harvest 

in Eastern Kenya (Table 8.1).
xxiv

   

All the varieties currently grown by communities are highly vulnerable to drought, 

which supports the current strategy in CIAT to diversify and strengthen the breeding 

for drought strategies as well as disseminate varieties on shelf with a potential to 

perform better.   

                                                                 

xxiv
 The survey data also agrees with the existing information used in the sample design that drought 

has a probability of 60% of occurrence in Eastern Kenya and about 40% in Ethiopia, . 
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Table 8.1 Variety resistance and farm level common bean production 

vulnerability to drought in the study area. 

Variety 

 

Weighted expected yield loss 

(%) Un weighted yield loss (%) 

Freq Mean SD Min Max Mean SD Min Max 

Ethiopia          

Mexican 142 71 23.4 13.8 03.9 74.7 57.6 21.7 00.0 100.0 

A Wash 1 28 17.3 11.8 03.0 61.5 49.5 16.9 22.2 86.4 

Bora 20 20.2 13.3 04.2 51.9 53.7 19.6 20.8 90.8 

Red Wolaita 94 24.0 13.1 04.9 70.0 59.2 20.2 00.0 100.0 

Chore 12 11.3 05.9 03.1 23.8 43.0 22.9 14.3 84.1 

Awash melka 12 18.4 09.8 04.3 38.1 55.5 18.0 21.4 83.7 

Argene 16 16.9 13.2 04.2 57.4 49.7 20.1 15.8 83.5 

Wokadima 13 23.7 17.0 04.7 70.0 60.1 12.5 46.9 87.5 

Production 

vulnerability 195 21.7 13.1 03.0 74.7     

Probability of drought 

occurrence 215 37.5 16.2 10.0 100.0     

Eastern Kenya        

GLP2 large red 

mottled 28 46.3 21.7 08.3 89.1 73.5 17.8 40.0 987 

GLpx92 42 40.5 26.7 06.1 92.1 71.1 17.6 32.3 99.2 

KATB1 17 37.4 25.7 05.5 85.7 62.8 24.1 12.5 94.5 

Production 

vulnerability 87 42.7 25.0 05.5 92.1     

Probability of drought 

occurrence 142 59.6 29.1 10.0 100.0     

 

8.2 ESTIMATION OF THE IMPACT OF IMPROVED MODERN VARIETIES 

ON REDUCING PRODUCTION VULNERABILITY TO DROUGHT  

Varietal technical change can have numerous and complementary effects on the poor 

that are often difficult to measure or isolate especially with the passage of time. 

Byerlee (1996) classifies contributions of the green revolution and post green 

revolution modern varieties as revolutionary
xxv

 and evolutionary effects. In addition to 

incremental gains in yield achieved through revolutionary change, there has also been 

significant evolutionary impact from periodic change in varieties. In particular, 

modern varieties have been essential element in the sustainability of the cropping 

systems through their direct and indirect impacts. Direct contribution involves 

interaction with input use, increases in crop diversity and yield stability (Byerlee, 

1996). The focus of this section is on the latter. The goal is to estimate the impact of 

                                                                 

xxv
 These are effects related with increased productivity through genetic gains in yield that translated 

into equivalent gains in total factor productivity. 
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improved common bean varieties on the production vulnerability to drought so as to 

draw implications for future breeding strategies.  

Different approaches of measuring impact of development interventions have been 

developed and applied in the literature. Each involves attempting to construct a 

control and treatment group in such a way that they differ only with respect to the 

program (Renkow and Byerlee, 2010). We take an econometric approach and use a 

treatment effects model to assess the impact of varietal change on production 

vulnerability. The treatment effects model estimates the effect of an endogenous 

binary treatment on a continuous, fully-observed variable conditional on the 

independent variables (Wooldridge, 2002). In our case, the treatment is defined as a 

latent variable measuring the decision on whether or not to use improved common 

bean varieties.  The impact of the improved common bean varieties on the production 

vulnerability, taken as a continuous outcome, is expressed as a function of 

independent exogenous variables and the endogenous one-zero indicator of improved 

variety use. The reduced form of the econometric model can be specified as: 

ii ZXy   '      (8.3) 

ii uCZ  *        

iy   is the  proportion of the expected yield loss due to drought  and X is a vector of 

exogenous determinants of the yield loss. Z is the endogenous variable capturing 

whether or not the farmer uses improved varieties. It is equal to one when a positive 

outcome of unobserved latent variable, Z*, is observed.  Z* is assumed to be a linear 

function of exogenous variables in vector C and a random component μ. β and δ are 

vectors of parameters to be estimated.  The errors ε and μ are assumed to be normally 

distributed with constant variance and a correlation  . The model was estimated with 

the maximum likelihood method in STATA 8.0, which is based on Maddala (1983).  

Vectors X and C are not mutually exclusive but for model identification vector C 

must contain some variables that are excluded from vector X, serving as instrumental 

variables. Instrumental variables are those that are correlated with use of the 

technology but not with the outcome of the technology, common bean vulnerability in 

our case.  They enable the identification of exogenous variation in outcomes that can 

be attributed to the new variety use. Institutional factors, such as extension, 

membership in associations and credit hypothesized to be important factors that 

positively influences use of new common bean varieties were included as 

instrumental variables since they showed no direct relationship in the expected yield 

loss equation. Gender and education are excluded from the treatment variable as these 

variables did not show any significant relationship to variety use based on equation 

7.3. The definition and descriptive statistics of the dependent and independent 

variables used in the estimation are summarized in Table 8.2. While most of these 
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variables are already described in Table 7.3, the analysis in this chapter was based on 

the complete Ethiopian sample, including Dale site. Thus, the descriptive statistics are 

slightly different.  

 

Table 8.2 Variables used in the model, their definition and descriptive statistics  

Variable  

Definition of the variable Expected 

effect Mean SD Min Max 

Dependent variables  

EYLOSS 

Farm level weighted 

yield loss averaged over 

varieties grown 

 

0.217 0.131 0.030 0.746 

IMV 

A dummy (=1) if the 

farmers uses any bean 

variety released after 

1990  

 

0.254 0.437 0 1 

Independent variables 

GEDR 

Dummy (=1) if 

household head is male 

and Zero if female 

+/- 

0.946 0.226 0 1 

       

EXP 
Number of years of 

growing beans 

- 

14.931 12.425 0 66 

FSIZE Total land holding (ha) - 2.155 1.921 0.13 18 

SOILS 
Number of soil types on 

the farm 

+/- 

1.215 0.560 0 3 

OFFINC 

%  total household 

income that comes from 

off farm activities 

- 

2.655 11.516 0 100 

LIV 
Value (in Eth.Birr) of 

livestock  

- 

9611.13 15176.62 30 122890 

EDUC 
Number of years of 

schooling house head 

- 

3.753 3.508 0 13 

D 

Dummy equal one if the 

household is located in 

the central Rift valley 

and zero otherwise 

+/- 

0.527 0.500 0 1 

SEDREN 

A dummy (=1) if the 

farmer renewed seed and 

zero other wise 

- 

0.296 0.458 0 1 

EXT 

Number of agricultural 

demonstrations attended 

in 2007-2008 

- 

0.570 2.370 0 28 

CREDIT 
A dummy (=1) if the 

farmer obtained credit 

- 

0.295 0.457 0 1 

IMPLEM 
Value (Eth.Birr) of farm 

implements  

- 

4530.02 15349.41 0 219230 

ASOC 

A dummy=1 if household 

holds membership in 

association 

+/- 

0.644 0.480 0 1 
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Production vulnerability model: 

 

i

i

gender

soilsFsizeLIVoffincEXPEducIMVEYLOSS









7

65543210
 (8.4) 

 

The dependent variable (EYLOSS) is defined as the proportion of the yield a farmer 

expects to lose at planting time, estimated as described in section 8.2 and Table 8.2. 

Variables hypothesized to have an effect on the expected yield loss for common bean 

are:  use of improved varieties (IMV), education (Educ), relative experience with 

common bean production (EXP), off farm income (Offinc), value of livestock (LIV), 

farm size (Fsize), gender (gender) and farm characteristics (soils). 

As improved varieties were bred and selected for resistance to various biotic (pests 

and diseases) and abiotic (e,g. low soil fertility and drought) pressures, they are 

expected to reduce the average expected yield loss (production vulnerability) for 

households that grow them. Education of the decision maker influences the 

knowledge and preferences for general crop management and adaptive strategies such 

as maintenance of soil fertility, crop rotation. This, in turn, could reduce crop 

vulnerability to drought. We also include relative experience in common bean 

production as this serves as an alternative source to education for human capital that 

enhances the ability to manage the crop well. Involvement in off farm activities is one 

of the strategies used by many farmers in developing countries to mitigate the 

consequences of risk occurrence in agriculture (Sadoulet and deJanvary, 1995).  In 

Ethiopia, farmers engage in petty trade and hand craft as a coping mechanism to deal 

with drought (see section 4.5). Access to off farm income, measured as the proportion 

of total household income is expected to reduce the dependence on agriculture 

income, which, in turn, reduces risk aversion towards agriculture related risks. This is 

expected to have a negative effect on the common bean expected yield loss to 

drought.  

 

Household wealth was represented by the value of livestock (LIV) and landholding 

(Fsize).  High value of livestock may influence crop production vulnerability through 

two mechanisms. Firstly, high value of livestock would likely reduce the risk attitudes 

towards drought. Second, livestock may provide a source of organic fertilizer that can 

be used to maintain soil fertility, and hence may reduce the impact of drought on yield 

loss. Similarly, larger land holdings enable households to maintain higher soil fertility 

that helps reduce the impact of drought on yield loss. Besides, soil fertility 

management and land quality endowments could also influence the nature of 
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interaction between soils and drought, causing heterogeneity among households in 

terms of vulnerability. An index capturing the soil heterogeneity, defined as the 

number of different soil types on the farm was include to test for the presence of any 

correlation but the expected effect on crop vulnerability is not clear. 

Gender can influence crop vulnerability in different ways that reinforce each other. 

Women tend to be disadvantaged in their access to social capital that facilitates 

information flow (Katungi et al., 2008). Gender differences in access to information 

are especially likely in Ethiopia, where women are relatively less visible in 

community development projects as compared to men. Female-headed and male-

headed households also have different resource endowments when pursuing 

livelihood strategies (Peters, 1983), which could have far-reaching consequences on 

women’s ability to deal with agricultural risk.  

 

8.3 TREATMENT MODEL RESULTS AND DISCUSSION 

In the instrumental variable approach, model identification requires that valid 

instrumental variables be included in the treatment model but statistically excluded 

from the continuous outcome model. To test for the validity of the instruments, the 

binary indicator of improved varieties use was regressed on the instruments together 

with other control variables expected to influence use. The test strongly supported the 

validity of the instruments (P-value=0.001). Next, the dependent variable for the 

expected yield loss was regressed on the residuals from the “use” model and other 

variables. The lack of explanatory power of the residuals (p-value=0.544) in the 

impact equation further supports the validity of the instruments. 

Regression results for the treatment model are shown in Table 8.3, including 

estimated coefficients, statistical significance levels, and results of diagnostic tests. 

The statistical significance of the hazard function provides evidence for the validity of 

a simultaneous estimation of the treatment and impact equations. The implication is 

that information from one behavioral process (i.e. treatment regression) influences the 

outcomes of another process (i.e. impact equation), similar to the Mills ratio in a 

Heckman estimation approach. The model diagnostic results show that the 

unobservable factors that influence variety use and production vulnerability are highly 

correlated (Rho= -0.81) again lending further credence that improved variety use 

decisions are endogenous.  In other words, the result suggests that farmer use of 

improved varieties is partly due to their desire to reduce production vulnerability. The 

Wald test indicates the statistical significance of the treatment model (p-value of 

0.001 with a 2 -distribution), generally implying a good fit. 
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Table 8.3 Coefficient estimates of the treatment effects model 

  
 VARIABLES 

 
USE OF IMPROVED VARIETIES 

 
PRODUCTION VULNERABILITY 

Coefficient. Std. Err. Z Coefficient. Std. Err. Z 

SEDREN 1.100 0.308 3.58**    

EXT 0.073 0.041 1.79^    

D 0.911 0.408 2.23* 0.037 0.030 1.23 

CREDIT 0.203 0.277 0.74    

IMPLEM 6.8E-05 3.1E-06 2.19*    

ASOC -0.203 0.302 -0.67    

SOILS 0.612 0.277 2.21* 0.014 0.024 0.57 

EDUC -0.019 0.047 -0.4 0.000 0.004 0.06 

GEDR    -0.160 0.039 -4.12** 

EXP    -0.001 0.001 -0.64 

FSIZE    0.012 0.008 1.46 

OFFINC    -0.001 0.001 -0.98 

LIV    -2.2E-06 8.1E-07 -2.7** 

IMV    -0.192 0.043 -4.52** 

CONSTANT -3.015 0.555 -5.43 0.382 0.049 7.84 

/athrho 1.106 0.366 3.02**    

/lnsigma -2.138 0.096 -22.19**    

Rho 0.802 0.130     

Sigma 0.118 0.011     

Lambda 0.098 0.023     

Likelihood ratio test 7.55 Prob (chi2) 0.001  

Wald chi2(9)  47.88 Prob (chi2) 0.001  

Log likelihood   51.62     

Asterisk: **,*, ^ imply significant at 1%, 5% and 10% respectively 

 

The slight differences in the results arose from the distinct samples used (with and 

without Dale site) in the two estimations (subsample versus a pooled sample). First, 

extension shows significance at 10% level in the variety use equation when the 

sample is pooled together as compared to when a sub-sample from only Oromia was 

used. Results also confirm earlier findings from descriptive analysis presented in 

Table 6.4 that the likelihood of using new variety is higher in the Central Rift Valley 

than in both Siraro and Dale (representing cooking type beans). 

 

Impact of the hypothesized factors on production vulnerability 

Results indicate that use of new varieties released in the last one and half decades 

(1991-2005) as compared to those released in 1970s and 1980s, has a negative and 

significant impact on expected yield loss, and the effect is of large magnitude. This 

can be interpreted that after controlling for other factors, farmers who grow an 

improved variety released after 1989 experience a 19% reduction in the expected 
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yield loss than a farmers who grows an old variety or a landrace. Hence, it can be 

concluded that varietal change has played an important role in reducing common bean 

production vulnerability to drought. This is a key finding and supports the 

observations by Byerlee (1996) that there has been a significant evolutionary impact 

from periodic change in varieties. Also this result implies that the impact studies (e.g 

Kalyebara et al., 2008)
xxvi

 that did not account for the variety effect on yield stability 

underestimate the contribution of improved varieties.     

The variable with the next largest magnitude of effect is gender, indicating that after 

controlling for the effect of new improved varieties, gender inequalities regarding 

vulnerability remain. This could be attributed to low access to information since 

comparisons of resources controlled by men and women households did not reveal 

any significant differences. There is need for further investigation to confirm this and 

establish other mechanisms through which gender influences vulnerability as this 

analysis raises important implications for climate change coping strategies.  

Although the value of livestock is negatively correlated with the production 

vulnerability, the magnitude of effect is too small to matter. Farm size also shows no 

statistically significant effect on production vulnerability. Larger and wealthier 

farmers suffer as much as smaller and poor farmers in terms of the percentages of 

common bean production lost to drought, implying that production vulnerability to 

drought is likely to be wealth and scale neutral.  

 

 Summary 

Yield loss due to drought is substantial, with almost all varieties experiencing severe 

decline in yield when drought occurs, implying low cultivar resistance. Nevertheless, 

there are some differences, though small between new improved varieties and old 

improved varieties, with yield loss slightly higher among old improved or land races. 

Generally, households are highly vulnerable to drought with each on average 

expecting to lose about 22 % of a harvest. The econometric analysis in this chapter 

further established that use of improved new varieties of 1990s in Ethiopia, can 

reduce yield loss. This analysis provides evidence that though the varieties of 1990s 

were not specifically bred for drought resistance, they demonstrate a significant 

degree of tolerance to drought, which raises much hope that with current emphasis on 

breeding for drought will produce additional beneficial impacts.  

 

                                                                 

xxvi
 The authors acknowledged the importance of accounting for the yield stabilization effects  in 

impact assessment but accounting for it at that time was constrained by limitations in the data  
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Gender inequalities regarding production vulnerability also emerge. Estimation results 

show that female headed households are more vulnerable to yield loss than their male 

headed counterparts, which is a key finding. Controlling for gender, production 

vulnerability to drought is wealth and scale neutral larger, with larger and wealthier 

farmers expected to lose as much as smaller and poor farmers.  
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CHAPTER NINE: COMMON BEAN SEED SOURCES, DIFFUSION MECHANISMS AND 

OFF FARM ACCESS TO SEED IN EASTERN KENYA AND ETHIOPIA 

 

In this chapter, different seed sources of common bean are described by highlighting 

their characteristics, complementarities as well as substitutions between them. 

Diffusion mechanisms of varieties and information are also presented. Gaps between 

sources and farmers are also identified. The chapter concludes with a discussion on 

the technological and non-technological factors that influence farmers’ choice of seed 

source and the likely constraints that need to be overcome to enhance diffusion of new 

common bean varieties.  

 

9.1. SOURCES OF SEED 

Two major categories of seed sources, on-farm and off-farm, exist but function 

differently. Although off-farm seed sources are either formal or informal, farmers in 

the surveyed areas in both countries (i.e. Kenya and Ethiopia) obtain most of their 

common bean seed from informal sources. Most of the off-farm informal seed sources 

are within easy reach by most farmers, approximately 1-5 km distance from the farm, 

unlike the formal seed sources (those that sell certified seed) do not service remote 

farmer communities.  

On-farm seed is the most frequently used source in Eastern Kenya, accounting for 

66% of seed planted (Table 9.1). Similar patterns appear for Ethiopian farmers (%), 

though use of off-farm seed sources is also frequent (%). Varieties often obtained 

from on-farm seed sources are those that are long established in the communities (i.e. 

released in early 1970s and 1980s), while newly introduced varieties are obtained 

from off-farm sources(Table 9.1).  

Since the common bean is self-pollinating, farmers can manage their own (improved) 

seed once they access new varieties. While this is good for farmers, we will discuss 

below the policy implications of lower incentives of seed sellers to market beans 

instead of hybrid crop varieties (e.g. maize) which are not self-pollinating and thus 

need to be purchased every season. 

Complementarities between seed sources are also significant in Ethiopia, with 30% of 

the sampled households from the Central Rift Valley simultaneously using both on-

farm and off-farm seed sources for their seed requirements. In Eastern Kenya, such 

use of both sources is rare, perhaps because most of the farmers plant varieties that are 

long-established in the communities or seed sellers are not interested in the low 

earnings potential. Each category of the seed source is discussed in detail below. 
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Table 9.1 Sources of seed and percentage of farmers accessing the sources 

 percentage of households that use the source 

 Kenya Oromia SNNP 

Type of source    

On-farm 62.84 43.64 46.83 

Off- farm 33.49 26.06 34.92 

Both 3.67 30.30 18.25 
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Off-farm seed sources 

Off farm seed sources identified in the study area can further be categorized as: 1) 

formal seed source such as: seed companies, government parastatals (such as research 

organizations) NGOs and licensed seed dealers (i.e. Agrovet shops) and 2) informal 

(i.e. local markets and social networks). Formal seed sources in Eastern Kenya though 

considered highly in terms of quality and of varieties most suitable for that area, they 

are seldom used by smallholders because of high costs of seed. The accessibility of 

the formal seed sources in Eastern Kenya is further constrained by long distance from 

the farming communities. In contrast, formal seed sources were significant in the 

Central Rift Valley, where 46 % of the farmers used such seeds in 2008 (Table 9.2).  
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Table 9.2 Types of off-farm seed sources and their use by farmers in Eastern 

Kenya and Ethiopia, 2008 

Sources of seed 

Proportion of farmers who used off farm seed 

source in 2008 (%) 

Kenya Central rift valley SNNPR 

All off-farm seed sources  37.16 56.36 53.17 

Formal seed sources 2.04 52.17 15.15 

Agrovet 2.04 2.17 6.06 

Seed company - 4.35 - 

Government parastatal - 45.65 9.09 

Informal seed sources 97.95 47.82 84.85 

Open market 30.61 36.96 74.24 

Grain store 60.20 2.17 7.58 

Social network 7.14 8.69 3.03 

 

Among the informal seed sources, grain stores are more important in Eastern Kenya 

while open markets dominate both regions of Ethiopia (Table 9.2). The study results 

support the findings from earlier studies that social networks as sources of seed have 

become weaker and less important (David and Sperling, 1999). Less than 10% of the 

sampled farmers obtained their seed in 2007/2008 planting seasons from this source 

(Table 9.2).  

Local seed markets are more complex compared to either on-farm or social networks, 

but their complexity may vary across locations. In Eastern Kenya, local markets 

consist of village-based seed suppliers, grain stores and open markets. The village-

based informal seed suppliers may be operating small but permanent grocery shops or 

be seasonal collectors of seed/grains from farmers for resale to farmers at the time of 

planting. The collectors buy grain from farmers in their neighborhoods at harvest 

time, treat and store it for resale as seed at planting time. Like on-farm seed, village-

based seed suppliers provide varieties that are well adapted to farming conditions. In 

addition, their seed is more accessible because they can provide credit, though only to 

those who are credit-worthy. Nevertheless, the supplies from such sources are often 

not enough to satisfy the seed demand. Consequently, many farmers buy seed from 

food store or open markets within a distance of 3-5 km from their farms. In food 

stores or open markets, common bean sold as seed is always purchased from 

neighboring communities to ensure that varieties sought are always available
xxvii

. 

However, seed is often mixed and sometimes of poor quality (i.e. damaged by weevils 

                                                                 

xxvii
 Common bean from the unknown geographical origin is usually sold as grain.  
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or rotten). Furthermore, seeds are rarely the latest improved varieties. Therefore, most 

smallholder farmers continue to use old technologies. 

 

Table 9.3 shows that purchases are the most important means of accessing seed from 

off-farm sources. Among those who use off-farm seed source, over 70 % of farmers in 

each country purchase it. Seed exchanges between farmers in form of gifts or free of 

charge are rare and so is seed credit, though 16% of farmers in the Central Rift Valley 

access seed credit. Also the study reveals that about 10% of farmers in Eastern Kenya 

depend on relief seed aid (Table 9.3). Discussion of community focal groups revealed 

that these are farmers from poorer households who do not harvest enough to meet 

their seed needs. Among the reasons given for low harvest was late planting while 

waiting for seed aid and consequent more crop losses when rainfall fails. Such slow 

performance of seed aid perpetuates conditions of a poverty trap. 

 

Table 9.3 Means of accessing seed from off-farm sources in Eastern Kenya and 

Ethiopia 

 

percentage of households that used the means of 

access 

Means of access Eastern Kenya 

Central Rift 

valley SNNPR 

Purchase 94.2 77.0 96.3 

Loan - 16.4 3.7 

Gift 9.6 11.5 1.9 

 

In both countries, among those who purchase seed, the physical appearance and price 

at the source are the important factors that influence farmers’ purchasing decision of 

the variety that is well-adapted to the area (Tables 9.4).  Other factors considered by 

farmers appear to depend on the production context. In the semi-subsistence 

production of Eastern Kenya and Southern Ethiopia, seed physical attributes such as 

being well-sorted as well as the source of the seed are factors important for those 

farmers who cannot identify the varieties well-adapted to their areas. In the Central 

Rift Valley where common bean production is commercialized, seed certification, 

brand name, good packing and cleanliness are other factors taken into account by 

some farmers when selecting the seed source.  

Each farmer was asked to rank the constraints he/she faces while purchasing seed and 

the reliability of each source in providing desired variety. Results are summarized in 

Table 9.4. The most important constraint that limits seed purchases and hence 

accessing seed from the markets in both countries is high seed price. Other constraints 
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significant in both countries were: non-availability of the desired varieties, long 

distance from the farm to the source, poor seed quality and lack of information.  

On average, farmers interested in acquiring new varieties must travel 15 km to reach 

the source. This represents a large transaction cost given the limited means of 

transportation for these farmers. Country-specific constraints were risk in Eastern 

Kenya. A few farmers said that they cannot purchase seed because their soils are poor 

and hence yields will not support the extra costs. Pests and diseases are other risk 

related constraints that limit seed purchases in the Central Rift Valley of Ethiopia in 

addition to those already mentioned.  

 

Table 9.4 Average weights of factors and constraints associated with purchasing 

seeds in Kenya and Ethiopia (standard deviations in parenthesis) 

Factors considered when purchasing bean seed 

 

Eastern Kenya 

(n=93) 

Central rift 

valley in 

Ethiopia (n=80) 

Southern 

Ethiopia (n=88) 

Brand name 0.12 (0.81) 2.09 (3.08) 0.31 (1.44) 

Price 2.63 (3.23) 4.31 (3.35) 1.86 (2.98) 

Certification 0.31 (0.92) 1.90 (2.69) 0.11 (0.75) 

Good packing 0.03 (0.31) 1.65 (2.36) 0.34 (1.42) 

Variety I know 7.34 (1.36) 4.99 (3.28) 4.22 (3.49) 

Physical appearance 5.26 (2.94) 5.96 (2.51) 7.43 (1.52) 

Well sorted 2.40 (3.02) 2.62 (2.86) 3.24 (3.37) 

Source 1.39 (2.72) 2.21 (2.70) 1.70 (2.74_ 

Constraints met while purchasing seeds 

High seed price
xxviii

 5.67 (3.40) 5.33 (3.15) 5.28 (3.38) 

Non-availability of required 

variety 2.13 (3.29) 3.61 (3.32) 1.88 (3.10) 

Credit facility not available 2.18 (2.95) 3.21 (3.11) 2.55 (3.23) 

Seed is not of good quality 

(up to expected level) 1.57 (2.86) 3.41 (3.22) 2.94 (3.53) 

Lack of information 1.46 (2.86) 3.23 (3.45) 1.57 (2.97) 

Need to travel long 

distances 1.85 (3.10) 2.00 (2.71) 1.93 (3.13) 

Pest and diseases 1.09 (2.31) 1.70 (2.52) 1.18 (2.56) 

Poor soil fertility 1.59 (2.77) 1.15 (2.05) 0.24 (1.12) 

NB The weight average rank was found by weighting each rank attached in a decreasing order of 
importance by its weight corresponding to the importance. The weights were also assigned in a 
decreasing order starting with a weight of 8 assigned to the most important factor/constraint. 

 

                                                                 

xxviii
 Seed price ranges K.sh.60-80 in Kenya and about EthBirr. 4-6  in Ethiopia 
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Institutional constraints to farmer access to new seed varieties 

In this section, the institutional impediments that limit the farmers’ access to off-farm 

seed sources are assessed. A probit model was used to estimate the non-technological 

factors that have a significant influence on the likelihood that a farmer will use an off-

farm seed source. A dummy is equal to 1 when a farmer renewed seed and zero 

otherwise was used as the dependent variable. 

Table 9.5 shows the descriptive statistics of the variables used in the analysis of 

farmers’ decision to use an off-farm seed source. Institutional factors are represented 

by market access, credit, membership in associations and extension. Market access is 

represented by the distance (km) from the urban centers to the farm. The linkage 

between distance from urban centers and market access was discussed in section 

7.2.1.  Distance is expected to positively influence the likelihood of using off farm 

seed source by increasing the transaction costs incurred by the farmer to purchase 

seed from the urban based seed markets.  

Covariates include household wealth (represented by the values of donkeys, other 

livestock), age and education. Donkeys are important means of transport in Ethiopia 

while possession of other types of livestock increase the ability to cope with risk of 

failure. These two household assets are expected to increase the household 

willingness to purchase seed. Very few farmers (about 30%) used credit, and 

extension was also low with each farmer accessing it, on average, 0.5 times in a year. 

The farmers sampled are also generally poor and very few renewed their seed at 

planting time in 2008. This analysis was done for Ethiopia where use of off farm seed 

sources was sufficient to support the statistical analysis but conclusion may not be 

easily extrapolated to other areas. 

Table 9.5 Descriptive statistics of the variables used in the model.  

Variable Variable description   Mean  Std. Dev. Min Max 

Seed renewed 

A dependent variable measured as 
dummy=1 if farmer renewed seed 
and 0 otherwise 0.3 0.458 0 1 

Value of donkey Value (Eth.Birr) of donkey 1146.4 4487.405 0 64800 
Value of 
livestock Value (ETH.Birr) livestock 9611.1 15176.620 30 122890 

Credit 
Dummy=1 if credit was used and 0 
if not 0.3 0.457 0 1 

Distance to 
urban center 

Distance (km) from the farm to the 
urban center 7.5 5.662 0.05 30 

Association 
A dummy=1 if the household is 
member of any association 0.6 0.480 0 1 

Extension Number of contacts with extension 0.5 1.708 0 18 

Age Age of household head 39.8 14.472 17 90 

Education  
Number of household members 
with years of schooling above 7 yrs 0.5 1.075 0 6 
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Results summarized from the probit estimation are summarized in Table 9.6. The 

marginal effects show the effect of a change in level of the explanatory variable on 

the probability that a farmer will use an off farm source, while holding other variables 

constant.  

 

Table 9.6 Estimation of the probit of non technological factors affecting use of 

off-farm seed source in Ethiopia, 2008 

Variables     
Marginal 
effects Std. Err. Z P>z 

Value of donkey   9.2E-06 5.2E-05 0.18 0.858 
Value of livestock    -7.9E-06 6.2E-06 -1.26 0.209 
credit   0.098 0.103 0.97 0.331 
Distance (km) -0.021 0.010 -2.16* 0.031 
Membership in association 0.005 0.099 0.05 0.962 
Number of extension 
contacts  0.074 0.033 2.27* 0.023 
Age household head 0.007 0.003 2.12* 0.034 
Education   -0.081 0.053 -1.53 0.127 

Number of observation 119 Probability  > chi2 0.008 
LR chi2(10) 23.57 Pseudo R2  0.16 
Log likelihood  -61.16    

 

Of the factors included as measures of institutional environment, only extension and 

market access were statistically significant. Results indicate that farmers located far 

away from urban centers are less likely to use off-farm seed source at planting. In 

Ethiopia, rural areas are endowed with the open markets where farmers can buy seed 

from. The density of these open markets is high, about 75 % of villages in each 

district (woreda) have a market day on a weekly basis. However, common bean 

markets operate intensively immediately after harvest when most farmers sell their 

produce and thereafter, become inactive. So the distance from urban centers may 

work through its effect on market concentration and therefore easy accessibility of 

seed source when required as the descriptive statistics have implied. Results indicate 

that a 1 km increase away from the urban centers, the probability that a farmer uses 

off farm seed source to renew his seed at planting, decreases by 2%. The other 

statistically significant variable, extension, shows a positive effect on the probability 

that a farmer uses off-farm seed sources to renew his seed at planting.  

 

This analysis provided evidence that seed markets are imperfect and government 

intervention is needed to correct for such market failures and create a significant 
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impact. Farmers who do not access seed off-farm can obtain seed through farmer to 

farmer exchanges. Hence, the private sector will always under invest in the seed 

production and delivery for crops like common bean. Therefore, some public 

investment is likely to be required to support the dissemination of new seed varieties 

whether or not product marketing channels are well developed. The question to be 

answered, however, is how can this be done more effectively and efficiently? Given 

the inherent constraints in formal institutions- high farmer extension ratio, low 

capacity to quickly multiply seed, successful models for dissemination of improved 

varieties are likely to be farmer-based systems. 

  

Available mechanisms for diffusing new varieties and related information 

The most common and widely used mechanism for diffusing information and seed of 

new varieties is farmer to farmer, in all sampled areas. Over 80 % of the farmers 

surveyed in Eastern Kenya reported that they learnt about the new varieties during the 

period of adoption from fellow farmers, and about 12% obtained the information from 

seed suppliers. Extension systems in Eastern Kenya seem to play a minor role in 

disseminating information about new varieties, utilized by only 3.4% of the farmers 

sampled (Table. 9.7). The extension systems are instead important for information on 

new varieties in Ethiopia where it was a source of information to 49% of the farmers 

in the Central Rift Valley and 43% of the farmers in SNNP at the time of these 

farmers adopted a new variety.  

Social networks are also important in Eastern Kenya when looked at over a long 

period, though at snapshot they appear negligible as indicated in section 9.1. 

Cumulatively, about 48% of the farmers accessed seed from their social network at 

the time of adopting varieties they currently grow while 32% of the farmers in the 

Central Rift Valley and 38% of the farmers in SNNPR obtained information from the 

same source
xxix

.   

Major sources of information also double as the important sources of seed. In Eastern 

Kenya, most of the seed for new varieties is obtained from social networks and seed 

suppliers, with extension again playing a limited role. In the Central Rift Valley, the 

three sources of information are equally important sources of seed while seed 

suppliers dominate as suppliers of new varieties in SNNPR region.  

 

                                                                 

xxix
 Please note that use of social networks spans over a long time in history for some varieties and the 

system could have change as implied in section 9.1 
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Table 9.7 Sources of seed and related information by farmers at the time of 

adopting the varieties currently grown in Eastern Kenya and Ethiopia 

Source Kenya

Central 

Rift valley SNNP Kenya

Central 

Rift valley SNNP

Extension 1 39 16 3 49 43

Public extension 1 27 13 2 40 42

Research 0 11 0 0 7 0

NGOs 0 1 1 2 2 1

IPMS 0 0 0 0 0 1

Seed suppliers 50 30 71 12 18 18

Seed stockists 1 1 7 1 0 2

Food grain vendor 29 1 1 9 0 0

Open air market 20 28 64 2 17 16

Agro vet shops 0 0 0 0 1 0

Social networks 49 27 13 85 33 38

Neighbors 1 2 0 0 0 0

Friends/relatives 48 25 13 85 32 36

Cooperatives 0 4 0 0 1 0

Radio/TV 0 0 0 0 0 1

Farmers obtained seed before 

adoption (%)

Farmers that obtained 

information before adoption (%)

 

 

Current information systems 

A diversity of information systems exist but direct contact with public extension, 

mass media and social networks constitute the important ones available for farmers. 

Social networks dominate as sources of information among farmers in Eastern Kenya, 

though they have become less important as source of seed. About 50% of the farmers 

in Eastern Kenya frequently get their extension messages from social network while 

35% use mass media for the same (Table 9.8). This implies that for different 

technologies (seed embodied technology vs. information) different channels may be 

required for dissemination.  

Direct contact with public extension is less accessible in Eastern Kenya, used by only 

8.4% of the farmers for their frequent extension messages. It is however, an important 

source of information in Ethiopia where it was used by 49% of the farmers in the 

Central Rift Valley and 43% of the farmers in SNNPR at the time they adopted the 

varieties they currently grow (Table 9.7). In 2007/2008 cropping year, about 29% of 

the farmers in the Central Rift Valley and 26% from the SNNPR sampled households 

obtained information from extension educators. Social networks in form of 

associations and cooperatives are also important sources of information for farmers in 

Ethiopia. About 72% of farmers in the Central Rift Valley and 56% in the SNNPR are 
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members of farmer cooperatives/associations. Social networks provided source of 

information to 32% of farmers in the Central Rift Valley and 38% of farmers in 

SNNPR at the time their adopted the varieties they are currently growing (Table 9.8).   

 

Table 9.8 Types channels for diffusing extension message to farmers in Eastern 

Kenya 

 Information source Freq percentage of farmers 

Direct contact with extension 13 8.3 

Publications 0 0.0 

Mass media 55 35.1 

Radio 53 33.8 

TV 2 1.3 

Social network 80 50.9 

Friends 3 1.9 

Relatives 30 19.1 

Parents 2 1.2 

Neighbours 45 28.7 

Chiefs’ offices 9 5.7 

Provisional administrative 3 1.9 

Chiefs offices 6 3.8 

 

9.2 ON-FARM SEED PRODUCTION 

Farmers produce seed in the same fields as grains. Nevertheless, the harvest kept as 

seed is given extra attention to enhance its quality (Table 9.9). Seed quality 

management appears to be directed to seed cleanliness – more than variety quality, 

particularly in Ethiopia. Commonly-used seed cleanliness management practices in 

Eastern Kenya, include: selecting out the broken and rotten seed; done by 66.7% of 

the farmers, and thorough drying of seed after harvest done by 38% of the sampled 

farmers. Quality management practiced by a few farmers (less than 20%) include, in 

their order of prevalence: removal of trash (19.3%); uniform grain selection (18.8%); 

mature seed selection (15.8%); storage in sacks (15.8%); chemical or ash treatment 

(15.8%) and bigger grain selection (8.8%). Variety quality management practices in 

Eastern Kenya involve selection of the right variety, done by about 44 % of farmers; 

while approximately 19% select uniform grains (Table 9.9). In Ethiopia, seed 

selection activities vary from farmer to farmer and no single activity is used widely 

(Table 9.9). Nevertheless, 43% of the respondents from SNNPR reported that they 

remove seeds affected by pests and those that appear diseased.  
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Table 9.9 Seed quality management practices in on-farm seed of Eastern Kenya 

and Ethiopia  

Kenya

Central 

rift SNNPR

Select right variety 31.2 5.4 10

Select off types 1.3 1.1 5.7

Select uniform grains 10.4 14 12.9

Harvest 6.5 3.2 21.4

Seed filling size/many pods 1.3 7.5 4.3

Dry well 26 2.2 1.4

Thresh 13 4.3 18.6

Remove broken & rotten seed 45.5 7.5 20

Remove stones and sticks 13 2.2 11.4

Select mature seeds 6.5 2.2 2.9

Select bigger seeds 11.7 18.3 20

Take seeds from consumption stock 2.6 0 0

Dust with actellic 7.8 0 0

Dust with ash 5.2 4.4 0

Put in sacks and store 7.8 1.1 2.9

Clean 1.3 2.2 8.6

Select disease pest free seeds ? 3.2 30

Seed variety quality management

Healthy seed management practices

 

Table 9.10 shows that seed size, color and appearance are the most common 

morphological characteristics farmers across the two countries use to select seed from 

their main crop. After seed is selected and put in storage, farmers take some 

precautions to maintain the seed quality in storage. Over 90 % of the farmers manage 

seed quality in storage compared to only 76% of the farmers who select the seed from 

the main crop. Again management precautions are not uniform across farmers, but 

results show that majority of farmers treat the seed with some chemical or ash. Other 

precautions taken include: avoid moist places, store in gunny bags, and store in clean 

areas (Table 9.11). 
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Table 9.10 Physical characteristics looked at while selecting seeds from own bean 

seeds in Eastern Kenya and Ethiopia 

Kenya Rift SNNP

Good Size 47 25 51

 Good Color 39 38 51

Whole not broken /rotten 42 9 14

Not infested by weevils/diseases 10 5 29

Same seeds (uniform) 13 4 14

Good looking seed healthy 9 2 20

Grains of different color (off types) 8 1 1

Mature seeds 3 2 0

Clean seeds 0 0 9  

 

Table 9.11 Precautions taken by farmers who use own kept seed while the seed is 

in store, Eastern Kenya and Ethiopia (%) 

  Eastern Kenya Oromia region SNNPR 

Apply with anti-pest dust (Actellic) 29.9 1.1 0.0 
Treat with pesticides/chemicals 22.1 34.4 50 
Use Malathion powder for 
fumigation 0.0 7.5 0.0 
Ensure well ventilated 20.8 15.1 2.9 
Treat with ash 18.2 0.0 1.4 
Store in gunny bags 13.0 18.3 18.6 
Avoid dumpiness/water/moisture 
free 13.0 15.1 15.7 
Well dried condition / place 7.8 11.8 34.3 
No precaution taken 6.5 9.3 4.30 
Clean area 0.0 10.8 0.0 
Secure area 0.0 5.4 2.9 

 

Summary 

Both formal and informal seed sources exist in the study areas. Nevertheless, most of 

farmers obtain their seed from informal seed sources: on-farm and informal markets 

are the most common sources used. Use of off-farm seed sources is frequent in more 

commercial-oriented context of the Central Rift Valley (56% of the farmers) In 

subsistence production contexts of Eastern Kenya, off-farm seed is less prevalent. 
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This is suggestive that in subsistence context, low demand for seed by farmers is 

another factor that contributes to low market development. Of the off-farm seed 

sources, informal local markets such as grain stores, open air markets and village-

based collectors are frequently used because the price is relatively low and these 

markets are close to communities.  

Physical appearance of seed (expressed as absence of trash, well sorted and source of 

seed) and price at the source are the important factors that influence farmers’ choices 

of the seed source and the decision on whether or not to buy. In the Central Rift 

Valley where common bean production is commercialized, seed certification, brand 

name, good packing and cleanliness are other factors that are considered while 

selecting a seed source.  

So far, high seed price is ranked the most important constraint to seed purchases in 

these countries. In each country, the non-availability of the desired varieties, long 

distance from the farm to the source, poor seed quality and lack of information were 

other impediments to seed purchases. On average, farmers interested in acquiring new 

varieties must travel 15 km to reach the point of acquisition, evidence of large 

transaction cost given the limited means of transportation faced by these farmers. 

Country specific constraints were production risk in Eastern Kenya. A few farmers 

reported that they cannot purchase seed because their soils are poor and hence yields 

will not support the extra costs. Pests and diseases are other risk related constraints 

that limit seed purchases in the Central Rift Valley of Ethiopia in addition to those 

already mentioned.  

High degree of remoteness and poor extension support to fill up the gap are the 

institutional constraints that limit seed access from off-farm sources in Ethiopia. The 

more active markets are located around urban centers. Long distances from the farm 

to the urban centers discourage use of such seed sources at planting.  Results indicate 

that a 1 km increase away from the urban centers, is associated with a 2% decrease in 

the probability that a farmer uses off-farm seed sources. 

On-farm seed production remains an important seed source, used by over 50% of the 

farmers in each country. The technological structure of legumes supports recycling of 

seed several times. It has been observed in the literature that once farmers get new 

varieties, they keep their own seed (David and Sperling, 1999).  Because of this, the 

private sector tends to under invest in seed production and distribution of legumes. 

This means that some public investment is likely to be required to support the 

dissemination of new seed varieties whether or not product marketing channels are 

well developed. Given the inherent constraints in formal institutions: high farmer 

extension ratio, low capacity to quickly multiply seed, successful models for 

dissemination of improved varieties are likely to be farmer-based systems. 
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CHAPTER TEN: GRAIN MARKETS 

 

This chapter draws from the field observations and documented evidence to describe 

the current status of common bean grain markets in Ethiopia and Kenya. The aim is to 

highlight some constraints within the marketing systems that are likely to impede 

uptake and adoption of new technologies or reduce the impact of the intervention. 

This information is important for the formulation of policies on complementary 

investments to enhance impact. Thus, the information presented in this chapter is 

based on selected analysis of some aspects of the market and the value chain.  

Market reforms implemented across sub-Sahara African countries in early 1990s 

intended to promote commercialization of agriculture and economic growth. Central 

tenets included increasing farmer’s access to profitable markets, marketing of high-

quality products through value addition and improved marketing margins through 

enhanced efficiency. While market liberalization achieved impact in terms of 

increasing market margins and the market share of farm gate price, the available 

information indicate that a number of challenges that constrain farmer access to 

profitable markets remain.  

 

10.1 SAMPLE CHARACTERISTICS 

Market traders interviewed were selected from markets at three levels (primary, 

secondary and tertiary level) defined as in section 3.2. At primary and secondary 

levels, interviews were conducted with small collectors, big collectors, retailers and 

wholesalers while at tertiary level, interviews included big wholesalers, 

exporters/importers and urban based retailers. Type and number of traders 

interviewed in each market across the two countries are shown in appendix B.2. 

 

10.2 PRODUCER MARKETED SURPLUSES 

According to the survey data presented in Table 6.1, the proportion of the harvest that 

is marketed varies across countries and within countries. It is 76% in the Central Rift 

Valley, 56% in the SNNPR and 7.5% in Eastern Kenya. Thus, the extent to which the 

crop resembles a cash crop is highest in the Central Rift Valley and lowest in Eastern 

Kenya.  
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10.3 SEASONALITY IN MARKETING AND PRICES 

There is an important seasonal pattern in the production and marketing of common 

bean, which, in turn, is reflected in seasonal fluctuations in prices. Due to rain fed 

nature of production, common bean grain on farm marketing depends primarily on 

harvest seasons. This occurs between November-December in Ethiopia and 

December-January in Kenya (short rains) and June and August (Long rains). During 

this period, there is a flurry of buying on the part of traders, and prices are at the rock 

bottom (see figure 10.1). This is because majority of farmers sell immediately after 

harvest to meet their cash obligations, buy relatively cheaper food or lack storage 

facilities. Then at planting time, which is around March-April and September-October 

in Kenya, the price of seed tends to go up and unaffordable by the poor farmers.   

 

Figure 10.1. Price fluctuations in a year in Kalimani, Kyambusya in Eastern 

Kenya, 2008 
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Source: survey data 

 

In each country, the majority of traders indicated that they do not make prior 

contractual arrangements with farmers, neither do they provide credit to their 

suppliers. Since both forward contracts and interlinked contracts are virtually non-

existent, farmers bear the full risk of price fluctuations without any formal or informal 

mechanisms to lock in prices or any financial means to withhold sales to mitigate the 

fall in price at harvest. Like many agricultural products that are not commoditized, 

this implies that farmers are never certain of the expected revenue from harvest and 
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their expected returns from production choices, including new technologies, are likely 

to be given less priority given the risk exposure.   

 

10.4 MARKET INFRASTRUCTURE  

A significant number of traders reported facing constraints related to market 

infrastructure (e.g. transportation, storage, access to information, quality standards, 

etc.). These are summarized in Table 10.2 and discussed below. 

 

Table 10.2 Constraints faced by common bean traders in Ethiopia (n=51) 

 First important Second important Third important 

Constraint Freq. % Freq % Freq % 

Capital 15 29.41 13 30.23 2 7.14 

Lack of storage facilities 6 11.76 8 18.6 9 32.14 

Labor shortage   1 2.33 1 3.57 

Lack of information 1 1.96 5 11.63 1 3.57 

Lack of enough supplies 5 9.80 1 2.33 1 3.57 

Lack of transport 7 13.73 7 16.28 10 35.71 

Education 4 7.84     

Rainfall problem 2 3.92 1 2.33   

Network problem 2 3.92 1 2.33 1 3.57 

Lack of credit 1 1.96 3 6.98   

Price fluctuation 5 9.80 2 4.65   

Unbalanced tax 3 5.88   2 7.14 

No rule to control illegal 

trade   1 2.33   

Low demand     1 3.57 

Total 51 100 43 100 28 100 

 

Transport 

In both Ethiopia and Kenya, grain markets are characterized by long distance trade on 

poor roads. This means that transporting grain is characterized by high operating 

costs, shortage of trucks capacity to meet peak demand and low capacity utilization 

during off-peak demand. The consequence is low private sector investment in 

transport. During field survey, lack of transport was reported among the major 

constraints experienced by most of the traders (Table. 10.2).  

Storage 

Farm level storage is conducted primarily in gunny bags, practiced by 91% in Eastern 

Kenya and Central Rift Valley and 78% in SNNPR (Table 10.3). In contrast, traders 

use warehouses, though majority of these ware houses are small and cannot hold the 
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stock sizes, the traders would want to store at any given time.  The inadequacy of 

storage capacity combined with the vulnerability to damage while in storage make 

traders unwilling to store beyond a minimum period of time. Hence, often beans are 

sourced and distributed to other sellers without storage.  This means that demand must 

always be met from seasonal production and there are no mechanisms of stabilizing 

prices to cushion a consumer from price fluctuations.  

Table 10.3 On-farm storage structures for common bean grain in Kenya and 

Ethiopia, 2008 

  

Eastern Kenya 

(n=123) 

Central Rift 

Valley (n=115) SNNPR (n=105) 

Gunny bags 91.1 91.3 78.1 

Cane made bins 0.8 13 5.7 

Mud pots - 3.5 1.9 

 

Market information  

Table 10.4 indicates that most traders in Ethiopia receive information on price and 

potential buyers, but fewer traders receive information about the supply side (i.e. 

suppliers of common beans, quantity and quality of commodity or business support 

inputs). Collectors and brokers play a key role of disseminating information within 

the traders’ network. 

Table 10.4 Traders market information and sources in Ethiopia, 2008 

Type of information

Price 38 75

Buyer 28 55

Supplier 17 33

Supplier of other inputs 11 22

Quantity and quality 12 35

Source of information

Farmer 9 9

Phone 10 10

Radio 3 3

Collectors 26 26

Brokers 20 20

Suppliers 4 4

Friends 5 5

Wholesalers 3 3

Personal observation 11 11

Asking different people 10 10

Freq percentage of traders
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The time taken to obtain information depends on the source and mode of access. 

Some traders get information directly while others use mobile phones to access 

market information. Results suggest that in the study areas of Ethiopia, it takes on 

average 10 hours to obtain information and confirm it from farmers directly while it 

takes 1.7 hours if it is from collectors. In contrast, it takes much more time (about 24 

hours) to get it by phone irrespective of the source (10.5). This is because telephone 

connectivity in Ethiopia is poor.   

Like in Ethiopia, information on the supply side is less accessible in Kenya than 

information on the demand side. For example, it takes about 66 hours for a 

representative trader in Kenya to access information on potential suppliers of the 

beans for sale and just 25 hours to access information on price or 44 hours to obtain 

information on potential buyers (Table 10.5).  

 

Table 10.5 Time to obtain market information taken by traders in Ethiopia 

(N=51) and Kenya (n=50) 

Type of source 

Time (hrs) to get 

information SD 

Ethiopia   

Farmer 10.1 12.4 

Phone 24 23.1 

Collectors 1.7 4.1 

Brokers 7.1 6.1 

Suppliers 3.9 6.7 

Wholesaler 0.8 0.4 

 Kenya   

Information on price 25.6 76.9 

Information on potential buyers 44.3 168.8 

Information on potential suppliers 66.3 280.8 

Information on potential suppliers 

of other in puts 6.6 13.5 

 

Like traders, most farmers access market information from their social networks, 

report by over 80% in Ethiopia. In the Central Rift Valley, traders are also important 

sources of information for about 35% of farmers, followed by government institutions 

used by about 31% of the sampled farmers (Table 10.6). Others include mass media 

through radio and TV used by 19% in the Central Rift Valley and 12% in the SNNPR, 

farmers’ service centers accessed by about 17 % in each region (Table 10.6). 
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Table 10.6 Sources of market information to farmers in Ethiopia and Eastern 

Kenya, 2008 

Sources of information 

Kenya 

(n=15) 

Central rift 

valley (n=88) 

SNNPR 

(n=78) 

% % % 

Relatives , friends and Neighbours 73.3 85.2 82.1 

National news papers - - 1.3 

Radio/  Television - 19.3 11.5 

Group associations - 11.4 7.7 

Government agent/community leader  30.7 50 

NGO - 2.3 1.3 

Input dealer 20 - 6.4 

Farmer’s service centers - 17.1 17.9 

Commission agent/trader 6.6 35.2 11.5 

Food stores 20.0 - - 

 

Grades and standards 

Grain grading and standardization is achieved primarily by visual inspection during 

purchases of stock. Quality is judged by visual of color, degree of pest damage, grain 

size, amount of foreign material and grain breakage (Table 10.7). Majority of traders 

also consider the varieties most preferred on the market, implying that they would be 

hesitant to purchase a variety new on the market if they do not know it. Lack of 

grades and standardization creates mistrust among buyers and sellers, with each 

accusing the other of cheating. There is no way of verifying prices that match specific 

quality. 

Table 10.7 Criteria for selecting beans for sale and Quality traits considered by 

traders while purchasing beans, Kenya 

Criteria Freq % of traders Quality trait     % 

Quality 6 21.74 Bigger grain size 38.18 

No weevil 13 57.57 Medium grain size 14.55 

Most preferred 23 52.22 small grain size 3.64 

Profitability 11 31.9 Color 38.18 

Big size 10 39.92 Pest/disease free 47.27 

Well dried 9 30.83 cleanliness and not rotten 78.18 

Affordable price 4 22.81 Uniform color 45.45 

Availability 3 10.87 Uniform size 34.55 

Right weight 3 18 Known variety 50.00 

Well sorted 20 74.15 Newness 61.36 

New(not old) 3 16.93 Moisture content 72.00 

Color 2 3.92   

Right variety 4 9.98   

Mature enough 1 9.09   
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Varieties dominating Kenyan markets 

In Kenya, more  than 10 varieties are traded in the market but the most popular among 

traders and with a bigger market share were Nyayo; accounting for 33% of the 

quantity on the market and traded by 95% of the traders. This was followed by small 

reds (wairimu) accounting for 22% of beans on the market and then Rosecoco 

accounting for 17% of the beans on the market (Table 10.8). Earlier studies had 

reported similar information (Spursby et al., 2004). This study contributes to this 

information by documenting the source of these varieties. Interviews with traders 

shows that in times of shortage, significant amounts of the varieties most traded (i.e. 

Nyayo, Wairimu, Rosecoco and KATB1) are sourced from border markets, 

suggestive of imports. Those sourced only locally from inland markets were mainly 

GLPx92 (accounting for 8.95% market share).  

 

Table 10.8 Varieties on the Kenyan market in March 2009 

Variable Freq 

% of traders 

selling the variety 

Share of beans on the 

market 

Nyayo 52 94.6 32.86 

Mixtures 12 21.8 6.74 

KatB1 24 42.9 10.14 

GLPx92 29 50.9 8.50 

Mwezimwoja 2 3.64 0.05 

Rosecoco 22 40 16.79 

Wairimu 30 54.6 22.44 

Soya 3 5.5 0.03 

Gichumba 3 5.5 0.07 

Katumu 1 1.8 0.01 

Kakuzu 3 5.5 0.10 

Kikala 1 1.8 0.01 

Gituru 8 14.6 1.44 

Kitulu 5 9.1 0.81 

Total     100.00 

 

10.5 OVERVIEW OF MARKET STRUCTURE  

Common bean market chains are relatively short with farmers having various selling 

outlets. Generally, farmers can sell to assemblers, directly to retailers or to consumers.  

Gabren-Madhin (2001) noted that short marketing chains of grain in many African 

countries originate from low level of commercial grain processing. This is true with 

common bean, though some processing of common bean has been initiated in Kenya, 

it is still at a very low scale and the bulk of beans are sold in unprocessed form often 

not packed prior to sale. This means that apart from transport and storage, relatively 

few market services are provided by intermediaries and the market structure is 
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unsophisticated. In Ethiopia, the most important pattern is seen as flow of beans from 

farmers through collectors to wholesalers who may be exporters themselves or sell to 

exporters if otherwise.  

 

Market structure and functioning of different participants, Ethiopia 

Marketing of common bean generally starts with collection of grains from farmers at 

farm gate and/or from open air markets based at village level or woreda town. The 

main actors representing the links in the value chain include: farmers assemblers (also 

referred to as collectors in Ethiopia), wholesalers and exporters, retailers and farmer 

cooperatives. The marketing system in Ethiopia is dominated by collectors at a grass 

root level (average of 10 per Kabele) linked to few big wholesalers and one exporter 

at the apex. 

Farmers/Producers: 

Farmers have four market outlets: for example in Sebate market in Siraro woreda, 

farmers can sell to fellow farmers (10% of sales), wholesalers (5%) and collectors 

(85%) of the sales. Most of the transactions between farmers and the buyers take 

place in the open air market. Farmers transport the grain using their own transport 

(mainly horses and donkeys) to the market. Although farmers sell most of their grain 

in open air market where both assemblers and wholesalers participate, most of the 

transactions take place between farmers and assemblers rather than farmers and 

wholesalers. This is due to low volumes held by each farmer, variability in quality 

across farmers that increases the transaction costs and discourages big wholesalers 

from buying directly from farmers.  

 

Collectors 

Collectors (assemblers) are the main link between production and wholesalers, 

moving on to the secondary market or tertiary markets based in urban areas. Small 

collectors gather beans from farmers in many scattered open air markets and sell to 

wholesalers in open air market in secondary market or urban areas.  Since their 

volumes are small and cannot fill 5 ton trucks, donkey or horses are used by collectors 

as their main mode of transport. This increases time collectors have to spend 

travelling from primary markets to big towns which discourages big traders from 

direct purchases from farmers in open air markets. The consequence is a long supply 

chain and reduced prices paid to farmers. Collectors are categorized into: small and 

big. Small collectors (handle about 300-1000kg) sell to big collectors, 

consumers/farmers (when it is seed) and sometimes to wholesalers. They move 

around woreda collecting produce from open air market or farm gate. Big collectors 
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(handle up to 5.5 tons) sell to wholesalers or directly to exporters. Big collectors use 

their own money to purchase while small collectors use wholesalers’ money and only 

provide the service at a fee. These were categorized as commission agents in the 

study. Big collectors purchase from farmers and sell in large markets. Small collectors 

also double as retailers selling to farmers when beans are sold as seed or consumers 

(when it is sold as grain). 

 

Wholesalers 

Wholesalers mainly buy from collectors though direct purchases from farmers 

particularly in open markets were also reported. About 85% of their stock is sourced 

from collectors while 15% can be directly from farmers. In addition, they purchase 

bean from a wider geographical area (such as across two regions) and sell to exporters 

or other wholesalers and rarely to retailers in case of Ethiopia
xxx

 In Ethiopia, most of 

the wholesalers were based in tertiary markets and a few in secondary markets where 

they are also referred to as big collectors. Wholesalers sell to exporters and retailers 

based in urban areas. Wholesalers pack the beans in sacks before sale. Specialized 

retailing of common bean in Ethiopia is rare due to high frequency of open air 

markets in rural areas and low consumption of common beans in urban areas?  

 

10.6 BUSINESS CHARACTERISTICS 

The survey results presented in Table 10.9 reveal that most of the businesses dealing 

in common bean grain in the study areas of Ethiopia are personalized enterprises in 

which the sole owner is also the dominant player in the business. About 57% of 

traders had no worker without blood relationship with the owner. On average, traders 

were of short experience in the trade of common bean, with about 50% of the traders 

between 1-5 years of experience and 35% had 6-10 years of experience. Common 

bean trade in Ethiopia is also dominated by males, constituting 87% of the surveyed 

traders.  

 

                                                                 

xxx Because of high frequency of markets (every 4 days in each Kabele), specialized retail of 

bean as the main service rarely exists in the rural areas of Ethiopia. This service is taken up 

by collectors or wholesalers, with more than 80% of retail trade done by collectors (rural 

assemblers).  
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Most of the common bean business is informal, without written contracts prior to 

transaction and managed by persons of primary level education (70.8%). Even those 

who make a contract, it is usually verbal. In addition, businesses do not appear to be 

specialized. Out of 50 traders, only three traders were dealing in beans only. Others 

were trading in other agricultural produce alongside common beans. Trade enterprises 

are characterized by a low asset base transaction in long distances. Average distance 

travelled by traders surveyed for transactions was about 58 km (Table 10.9). 

 

Table 10.9 Business characteristics (i.e. sources of supplies, annual turnover, and 

buying arrangement by type of trader in Ethiopia (in parentheses are the 

standard deviation) 

Characteristic Unit Retailer Wholesaler Collector Commission 
agent 

Type of bean (%) Red 100 100 100 100 

 White 0.0 66.7 44.4 100 

Annual turnover 
(tons) 

Red 1.6 (2.8) 13.9 (32.6) 11.0 (49. 9)  

 White 0.0 77.9 (233.4) 42.3 (25.0)  

Suppliers (%) Farmer  23.5 67.2 83.3 

 Collector 100 22.2 22.4  

 Wholesaler  52.9 10.3 16.67 

 Broker     

Business 
arrangement (%) 

Prior 
contract 

 39.7 41.2 100 

Type of contract (%) Written     

 Verbal  91.3 87.5 100 

 Forward sale  8.7 12.5  

# Villages (%)      

0.0   7.7   

1-3   57.7 29.4 33.3 

4-5   1.9   

>5   32.7 70.6 66.7 

Like in Ethiopia, a majority of traders in Kenya were of primary level education with 

few at tertiary level of education (Table 10.10). Nevertheless, females participated in 

the business of bean grains along the value chain in Kenya.  Also unlike in Ethiopia, 

there was a mix of relatives and non-relatives among workers in the business.  
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Table 10.10 Characteristics of the traders on Kenya markets 

Characteristic Retailer  Big wholesalers Small wholesalers 

Education Freq % Freq % Freq % 

Primary (form 1-7) 9 37.5 7 58.3 9 60 

Standard (form 1-8) 7 29.2 2 16.7   

Secondary 5 20.8 3 25 3 20 

College 1 8.3   3 20 

University 1 4.2     

Total 24  12  15  

Gender of the trader       

Male 12 48 7 53.9 6 40 

Female 13 50 6 46.2 9 60 

Experience 4.5  13.4  7.7  

Other characteristics Average values 

Age (years) 38.5  40.2  36.5  

Number of works with blood 
relationship 0.28  2.4  0.86  

Number of hired workers 0.76  3.2  0.93  

 

10.7 EMERGING ISSUES RELATED TO GRAIN MARKETS 

Important issues emerge from the analysis of the value chain from the producer to the 

consumer. First, the value chains are relatively short because there is limited value 

addition. Little or no processing is required. Thus, consumers may not care whether 

they buy from one trader or another. As such, there is limited specialization according 

to kind of customers served. The seasonality of supply and marketing of common 

bean also means that business turnover is low and traders do not specialize in just one 

commodity but a portfolio of commodities to spread risks as well as increase returns 

to capital investments.   

Up the value chain (i.e towards the consumer), trading businesses are not viewed as a 

long term investment but rather as a start up for capital-constrained traders to gain 

experience in trade and move to less risky businesses or down the chain. As noted in 

Ethiopia, majority of the big wholesalers started their businesses as small collectors or 

brokers. Consequently, about 50% of the traders have between 1-5 years of 

experience and 35% had 6-10 years of experience. Ultimately, the burden of 

supervision and coordination for capital-rich traders remains high. The level of 

education among traders is also low, with less than 25 % of traders in possession of 

secondary education in Kenya and the percentage is even lower in Ethiopia. This 

implies that there is low human capital investment in value chain development. In 

sum, efficiency gains that come with specialization and human capital investment are 

not readily apparent. 
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Lack of grades and standardization is also a big challenge for improving the common 

bean marketing systems in these countries. Market chain players are vulnerable to 

being cheated with unfair price, poor quality, or quantity of delivered grain. Yet, the 

businesses are characterized by informal contractual terms that cannot be enforced by 

legal mechanisms. Over 85% of traders in Ethiopia base their business transactions on 

verbal contracts. This means that contractual terms like timing of delivery, grain 

spoilage during transport or theft, sharing of information are vulnerable to 

incompletion and fraud. This presents a high probability of commitment failure, 

implying high risks and low expected returns to capital investment. The presence of 

these problems (i.e grades and standardization) means that trust is important in the 

price setting for given quality standards. This encourages transactions to take place 

between people well known to each other while compromising growth of the business 

over long distance or with new entrants.  

 

10.8. HOW DO THE EMERGING ISSUES CONSTRAIN TECHNOLOGY 

ADOPTION 

The theory of risk management tells us that decision makers take precautions to avoid 

or minimize the bad effects of risk (Ellis, 2000). Traders try to spread the risk among 

themselves as well as producers. This is reflected in some of the problems reported by 

producers. Producers interviewed reported a number of disadvantages related with 

selling to middle men that include in their order of importance: lower prices, cheating 

in weights, lack of trust, payment of commission and manipulation with false 

information (Table 10.11).   

 

Table 10.11 Disadvantages faced by producers while selling grains through 

middle men (%) 

Disadvantages of middle men 

Kenya 

(n=33) 

Central rift 

valley (n=64) 

SNNPR 

(n=29) 

Lower prices offered (exploitation) 97.0 78.1 55.2 

Cheat in weights 18.2 35.9 30 

Do not give credit 3.0 - - 

Not paid in time - 1.6  

Lack of trust - 7.8 3.4 

Commission is a burden - 1.6 10.3 

lack of enough information - 6.3 - 

Share money with middle men - 4.7 3.4 

Lack/less access to buyers directly - 3.1 - 

Increased cost of seeds - 1.6 - 

Unstable market - 1.6 - 

Enforce the farmers to sell immediately 

after harvest - - 6.9 
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Lack of coordination among smallholder farmers limits their ability to bargain for 

higher prices and deny them the opportunity to exploit economies of scale from 

bulking together their individual small volumes. Interventions in this area have aimed 

at organizing farmers to enhance the coordination and bulk their produce to take 

advantage of economies of scale. However, success of this intervention will depend 

on whether bulking does not involve high transport costs on the side of producers 

and/or delay in payment for delivered grains. These are key advantages that make 

some producers choose to market through middlemen (Table 10.12), but, which, 

translate into low incentive for farmers to take up high-yielding but expensive inputs 

such as fertilizer and improved seed. Therefore, increasing farmers’ incentive would 

require intervening to reduce high transport cost and dependencies on middlemen. 

Alternatively, interventions that introduce rules and regulations to reduce on the risk 

of fraud and commitment failure would also improve efficiency of markets. 

 

Table 10.12 Advantages accruing to producer from selling their common bean 

grains through middlemen 

Advantages of middle men 

Kenya 

(n=26) 

Central rift 

valley (n=46) 

SNNPR 

(n=47) 

Reduces transport costs 92.3 26.1 40.4 

Get money immediately 19.2 30.4 6.4 

Reduces labor 11.5 13   - 

Less time consuming 7.7 23.9 21.3 

Sells on time/easily   - 30.4 8.5 

Good prices offered   - 8.7 21.3 

Presence of market information   - 13 8.5 

Saves on labor costs   - 4.3 2.1 

Increases supply with more middle 

men   - 8.7   - 

They give money in form of loans   -   - 2.1 

Sell the produce at once   -   - 6.4 

There is room for bargaining   -   - 10.6 

 

Summary 

Market reforms implemented across sub Saharan Africa registered some successes in 

form of increased competition in markets that affect the pricing structure, higher farm 

gate prices, and lowered the consumer price (citation?). Nevertheless, prices became 

more volatile, thereby increasing the risks faced by the farmers and traders.  

Common bean is characterized by seasonal patterns in both production and marketing 

in which post-harvest sales occur immediately after harvest, resulting in depressed 

prices during this period. Despite the seasonal pattern, there is little evidence of 
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forward or interlinked contracts to reduce producer price risk. Instead, farmers bear 

the full risk of price fluctuations without any formal or informal mechanisms to lock 

in prices or any financial means to withhold sales to mitigate the fall in price at 

harvest. Farmers are never certain of the expected revenue from harvest. Storage 

facilities could provide substantial benefits. 

Market infrastructure is severely constrained in both countries. Transport 

infrastructure is mainly by road using trucks, donkeys and horses (only Ethiopia) 

despite long distance of trade. Nearly all the rural population in the sampled sites of 

Ethiopia do not have access to all weather roads. This translates into high operating 

costs, shortage of trucks’ capacity to meet peak demand and low capacity utilization 

during off peak demand. Farm-level storage is conducted primarily in gunny bags, 

while traders use warehouses that neither have the sufficient capacity to store 

adequate stock nor the technology to reduce storage demand. As a result, grain is 

often sourced and distributed without storage, implying that there are no mechanisms 

of stabilizing prices to cushion a consumer from price fluctuations. Market 

information flow tends to be biased in favor of prices and potential buyers and less 

accessible on potential suppliers, quantity and quality of supply. Grain grading and 

standardization is primarily by visual inspection during purchases of stock, which 

creates mistrust among buyer and seller, with associated high costs of grain handling.  

Common bean market chains in Ethiopia are relatively short with farmers having 

various selling outlets. Farmers have four types of market outlet (fellow farmers, 

wholesalers, collectors) but the most important pattern seen is a flow of beans from 

farmers through collectors (handling 85 % of sales) to the wholesalers. Most of the 

transactions between farmers and collectors take place in the open air market 

operations. Relatively few market services are provided by intermediaries and the 

market structure is unsophisticated compared to those in Kenya. The bulk of grain is 

handled to consumers through wholesalers and retailers. 

Common bean trade enterprises are generally characterized by a low asset base 

transaction in long distances, averaging 58 km. Traders are generally of low levels of 

education and short experience in the trade of common bean, with about 50% of the 

traders having between 1-5 years of experience and 35% had 6-10 years of 

experience. While Kenya shows a fairly representation of females in the businesses of 

bean grain, common bean trade in Ethiopia is dominated by males, constituting 87% 

of the surveyed traders. In addition, businesses do not appear to be specialized, with 

three out of 50 traders dealing in beans only.  

Traders try to spread the risk among themselves and to the producers in form of lower 

prices, cheating in weights, payment of commission and manipulation with false 

information. Farmers are aware of these disadvantages associated with selling through 

middle men, but continue to do so because it reduces transport cost for them and 

provides immediate cash despite the disadvantages. Therefore increasing market 
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incentives for farmers through formation of marketing groups should do so without 

transferring the burden of high transport cost to farmers. Alternatively, interventions 

that introduce rules and regulations to reduce on the risk of fraud and commitment 

failure would also improve efficiency of markets. 
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CHAPTER ELEVEN: CONCLUSIONS AND POLICY IMPLICATIONS FOR IMPROVING 

PRODUTIVITY OF COMMON BEAN 

Common bean is important as a source of food security, nutrition and cash income 

across many countries in Sub-Saharan Africa. Concerns of climate change have 

increased the fears that the productivity of the crop could worsen putting more people 

at the risk of nutritional deficiencies. Interventions that can overcome old and new 

environmental stresses are urgently needed.  

In 2007, CIAT joined a consortium of three international organizations (i.e. 

International centre for Tropical agriculture (CIAT), International Crops Research 

Institute for the Semi-Arid Tropics (ICRISAT) and International Research and 

International Institute of Tropical Agriculture (IITA) to design and implement 

interventions aimed at increasing the productivity of tropical legumes in selected 

countries of East and Southern Africa; and Asia.  

 

Summary of Research Findings  

Analysis of household socio-demographic characteristics, assets and livelihood 

strategies confirms the expectations that farmers in study areas of Kenya and Ethiopia 

are generally poor and highly vulnerable to drought risks. Farm sizes are small, 

livestock accumulation as drought coping strategy is constrained by land shortage, 

and farm households have few financial assets.  

Drought is a serious impediment to improvements in the livelihoods of rural people in 

both countries, causing an aggregate yield loss of between 30-40% in agricultural.  

Farmers use various ex-ante and ex post strategies in coping with drought, including 

diversifying productive activities, changing crop establishment methods, adjusting 

inputs use. Despite a diversity of coping strategies, rural based households 

particularly, those in Eastern Kenya still experience long periods of inadequate food 

supply every year.  

A set of biophysical pressures constrain common bean production in Kenya and 

Ethiopia. Drought is by far the most important common bean production constraint, 

with a probability of occurrence estimated at 38% in Ethiopia and 60% in eastern 

Kenya. Nearly all four types (low amounts of rains, mid-season gaps, rains ending 

early, and rains coming late) are equally likely to occur and cause substantial yield 

loss. Production vulnerability to drought at farm level is estimated at about 22% in 

Ethiopia and 43% in Eastern Kenya. Long-standing soil fertility decline, pests and 

diseases are also important constraints ranked highly by farmers in the study area.  

Other economic factors pose challenges for rising common bean productivity and 

encouraging production commercialization that will increase rural incomes. High 
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production vulnerability and poverty implies high production risks and risk-aversion 

which results in inefficiency in resource allocation. For example, unreliable rains in 

March-May cause reduction in area allocated to common bean by about 30% in 

Eastern Kenya. A majority of farmers in Ethiopia do not allocate any land to the crop. 

Furthermore, majority of farmers are land-constrained and depend on continuous 

cultivation of the same piece of land with low soil amendments and poor water 

conversation techniques and take long to change their varieties.  

The ultimate effect is soil nutrient mining, declined soil fertility and accumulated 

pests and diseases. Dependency on annual crops and unreliability of March-May 

season means that farmers struggle to grow all their crops during the main crop season 

(short rains in Eastern Kenya and Meher in Ethiopia). This creates high competition 

between crops for family labor in the face of rising opportunity cost of labor, the main 

source of labor for agriculture. 

Against this backdrop, plant breeding combined with good agronomic practices and 

institutional innovations have been pursued as the strategy for resolving the 

challenges in both countries. The breeding was initially targeted at introducing 

resistance to pests and diseases. Resistance to drought among the existing varieties 

remains modest. As such, breeding for drought that targets both types of drought (i.e 

escape and intermittent droughts) is currently a major option for drought-prone 

production areas. A tradeoff between drought tolerance and culinary qualities 

currently exists.  

Related research is under way in both countries using modern technologies (marker 

selection) supported by on farm participatory variety selection in order to attain end-

user preferred traits. Participation in seed markets is patchy, underscoring the 

importance of farm based seed systems in the two countries. The rate of seed 

purchases appears higher in Ethiopia than in Eastern Kenya where common bean is 

largely subsistence. 

In Ethiopia, statistical tests reveal a potential to improve yield in Ethiopia by 

disseminating the available technologies to farms where it is low. Interventions with 

appropriate agronomic practices, adoption of fertilizers and provision of adequate 

extension have the potential to unlock the yield potential on some farms. On the 

contrary, majority of farms (about 90%) in Eastern Kenya obtain yield below 0.51 

ton/ha, implying that farmers suffer severe yield losses. Thus, improving crop 

productivity in this area may require an introduction of new technologies that are 

superior in addressing the persistent production constraints.  
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Conclusions 

Application of econometric models support several conclusions related with adoption 

of the existing and emerging technologies. Both access to credit and extension play 

important roles in common bean intensification in Ethiopia, particularly adoption of 

fertilizers and improved seed. This is positive and implies that these government 

programmes are important. However, access to both extension and credit is still 

limited in scope. Given government budget constraints, expansion of these services 

may require exploration of innovative ways that can complement the government 

efforts in increasing information and credit access by farmers.  

Problems associated with high levels of poverty, low levels of education, poor 

transport facilities and bad roads are some of the household-specific factors 

constraining use of land enhancing technologies like fertilizers and improved 

varieties, thereby constraining productivity enhancement efforts. Farmers are trapped 

in poverty characterized by low purchasing power, high risks and low input use. 

Complementary effects between fertilizer and seeding rate also emerge from the 

analysis, implying that promoting common bean land enhancing technologies as a 

package would encourage adoption and productivity.  The technological package, 

however, needs to be adapted to site-specific conditions, 

The study findings also show that poor market access is a significant constraint to 

common bean productivity improvement. Use of both fertilizer and improved 

varieties were negatively related with distance from urban centers where markets are 

concentrated. Although markets were liberalized in across sub-Saharan Africa in early 

1990s and attracted substantial private sector investment in grain marketing that has 

generated positive impact in the overall sector, an equivalent private sector investment 

in input markets has not taken place. This is partly due to continued government 

interventions in the market such as intensification of cereals programme in Ethiopia 

with fertilizer credit and partly due to poor road infrastructure that makes it less 

profitable to trade with rural population. This is especially a constraint when demand 

for such inputs is still low due to high levels of poverty and purchased inputs are 

considered uneconomical in a high risk production environment. 

Study evidence confirms that change in varieties from land races and those released 

long time ago (early 1970s) to growing of recently developed varieties (after 1989) 

reduces the vulnerability of Ethiopian household to yield loss from drought. This is 

important for Ethiopian farmers where non-farm sources of income are limited and 

agriculture is the primary source of livelihood earnings. Investment in drought-

reducing technologies could have a substantial impact on production stability, thereby 

benefiting the poor. 

Gender inequalities regarding household vulnerability to yield loss due to drought 

also emerge. Estimation results show that female headed households are more 
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vulnerable to yield loss than their male headed counterparts. On the other hand, 

household vulnerability to yield loss due to drought is wealth and scale neutral larger.  

 

Analysis of baseline data from traders reveals that the key to improving common bean 

marketing is to improve the market infrastructure. The market infrastructure is 

severely constrained.  Operational costs are high due to high transportation costs, 

storage facilities are neither adequate nor modern enough to maintain good quality of 

beans when storage and flow of market information particularly about the suppliers, 

quantity and quality of supplies poor. The costs of handling the grain are high due to 

the need of inspection of both quantities and qualities, in the absence of standard 

market grading and branding procedures.  

 

Policy Implications 

Successful intervention to improve common bean productivity for reduction of 

poverty in the selected areas requires multiple pathways with well-planned, 

interrelated short- and long-term measures targeting each geographical area. In light 

of what has already been discussed, the following areas of policy intervention are 

highlighted. 

 

Addressing the biophysical constraints that lead into high yield loss 

The findings highlight several production constraints that cause household 

vulnerability to yield loss and therefore a need for research strategy to overcome 

them. The study has shown that drought, the most important constraint, is of four 

types that might not be addressed with just one technology such as one variety. 

Related to this is the high importance farmers attached to both production and 

consumption/market attributes and therefore would be less likely to accept big trade-

offs. Therefore, a genetic improvement based in multiple attribute should incorporate 

both desirable agronomic and consumption traits.   

Breeding for drought should aim at developing varieties that address both terminal 

drought as well as intermittent drought. Terminal drought normally occurs in form of 

early ending rains or rains come late and thus last for a short time. For this type of 

drought, varieties with a shorter growing cycle than the ones currently grown by 

farmers are necessary to reduce on the yield loss due to this type of drought. Equally 

important is the development of varieties that are tolerant to intermittent drought. 

Obtaining varieties that meet all farmers’ preferences and agronomic requirements 

may be a long-term undertaking. Delays will cause greater social costs in terms of 

benefits foregone (see Kalyebara et al., 2008). 
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The study supports use of short term strategies as well. The study findings revealed 

that the adoption of new improved varieties in Ethiopia reduces yield loss but that 

their adoption was constrained by problems related with under investment in 

dissemination efforts, poor access to seed partly due to high price for seed and partly 

due to long distance from farm to seed sources. Therefore, enhancing dissemination of 

these varieties as a short term strategy can bring positive returns.  

Promotion of non varietal technologies such as use of fertilizers, appropriate seeding 

rate is another short term strategies supported by the econometric analysis of 

productivity enhancing inputs in this report. Promotion and adoption of fertilizer use 

in common bean production will address the problem of declined soil fertility which 

emerged from the analysis as one of the important constraints limiting the 

improvement of common bean productivity in the study countries.   

Findings also suggest that productivity of fertilizer is further enhanced on farms with 

higher seeding rate, implying complementary effects. This finding suggests that 

disseminating a technological package of common bean technologies: improved 

fertilizers, improved common bean varieties, and general agronomic practices could 

generate higher impact in terms of higher yields. 

The role of seed systems in enhancing variety security, crop stability, and hence 

resilience cannot be over-emphasized. In both countries, drought is a complex 

phenomenon manifested in four forms: 1) low overall amounts of rain, 2) mid season 

gaps 3) rains ending early and 4) rains coming late. Because it is not easy to predict 

which type of drought is likely to occur, such hybrid traits targeting different types of 

drought will require to be promoted as one package to farmers for enhanced variety 

security and income stability. Accompanying information of the new varieties with 

respect to drought performance would enhance adoption.  

 

Enhancing the demand and supply of improved germ-plasm 

The analysis of seed sources in this study indicates that there are constraints that 

require interventions on both the demand and supply sides of the market. On the 

demand side, majority of farmers are poor or risk averse: less willing to purchase new 

seed amidst high constraints like declined soil fertility, pests and diseases or drought. 

On the supply side, two important aspects that constrain the efficient supply of seed 

by the market emerge from the analysis of the field data and related literature. First, 

seed of new varieties is not easily available within the geographical reach for the 

majority of farmers because of poor market infrastructure and associated high 

operational costs. Second, the demand for new variety seed is perceived to be highly 

uncertain since technological nature of legume seed enables farmers to recycle the 

seed once they get new germ-plasm. Thus, the private sector does not see the supply 



111 

 

of legume seed as a profitable business. Therefore strategic intervention to provide the 

public sector push and the private sector pull to the small-scale farmers, towards 

market orientation production are needed. These include: 

Investment in extension to educate farmers on how to manage some of the production 

constraints using integrated soil and fertility management option/pest and diseases 

management options would increase the productivity of the new improved varieties 

and enhance the farmers’ willingness to purchase seed. Training farmers on the post 

harvest handling for value addition is also necessary for them to access better markets 

for their harvests. 

Some level of public investment is also likely to be required to support the production 

and distribution of the initial seed injections into the communities for fast seed 

diffusion of new variety seed. Since supplying free seed will not be sustainable, more 

sustainable approaches should be sought (Sperling et al., 2008). One way is to partner 

with the private seed companies and the community based seed producers to produce 

and distribute seed to the target areas.  

The study also provides evidence that a policy supporting investments in extension, 

marketing infrastructure and roads will enhance demand and supply of improved 

common bean varieties in Ethiopia and in other countries with similar socio-economic 

environment. Better access to good roads and urban centers where markets are 

concentrated, increases farmer demand for fertilizers. Moreover, investment in road 

development could generate more benefits in form of off farm seed purchases further 

enhancing the productivity of common bean. 

 

Immediate strategies for enhancing crop productivity 

Immediate strategies for improving productivity in Ethiopia will necessarily be 

different from those targeting Eastern Kenya. Study findings support the current effort 

of disseminating improved varieties in Ethiopia. Application of the existing improved 

varieties reduces yield loss. Increases in fertilizer use and other agronomic practices 

also generate positive impact on productivity. This implies that common bean 

productivity in Ethiopia can be enhanced substantially through investment in 

dissemination and promotion of the existing technology (i.e. best agronomic practices, 

existing improved varieties) and improvements in marketing infrastructure.  

In case of Eastern Kenya, almost all farmers obtain low yields (0-0.5ton/ha) and are 

all equally vulnerable to yield loss due to drought. This implies that improving 

common bean productivity will require development and promotion of drought-

resistant varieties together with best management practices. To support the success of 

this, breeding will need to target addressing drought through breeding for short 

growing cycle varieties (earliness) and resistance to intermittent type of drought. 
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Breeding work should recognize and account for the culinary qualities desired by the 

consumers as this is important for variety adoption. 

 

Implications for further research 

There is need to identify agronomic practices that are capable of stabilizing and 

increasing yield under drought in each geographical area to enhance the performance 

of new varieties.  There is also need for supporting further research – such as drought 

adaptive technologies. More research is also needed to study the levels and causes of 

common bean diversity as well as its contribution to productivity and stability of the 

crop in each geographical region. 

Further research is also needed to identify efficient ways to produce and distribute 

seed support efforts to disseminate new varieties to smallholder farmers in remote 

areas. This research should build on the on-going action research that seeks to test 

alternative farmer-based systems of seed production and distribution models under the 

objective 8 of the tropical Legume 2 project. This would involve study to identify 

small farmers that are capable of producing seed at a profit and the agribusiness skills 

required for them to profitable engage in seed production for higher impact. 

The gender differential effects to drought in Ethiopia have important implications for 

climate change and deserve a follow up. There is need for further research to 

investigate the mechanisms through which gender could influence vulnerability to 

drought. 

This study made a quick survey of grain markets to gain a general understanding of 

constraints on the market that limit the diffusion of new varieties. A follow up 

research of inputs and output value chains to gain a deeper understanding of the 

feasible interventions in the grain markets for increased incentives for farmers to 

invest in the improved seed and good management practices is required for the 

development of long term strategies to enhance productivity of common beans in 

Ethiopia and other areas with similar socioeconomic environment. 
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LIST OF APPENDICES 

 

APPENDIX A: COMMON BEAN VARIETIES RELEASED IN ETHIOPIA AND KENYA 

SINCE 1970 

 

Appendix A.1: Some of the common bean varieties released in Ethiopia since 1970 

Year of release List of Varieties  Bean Types  Important Features  

1972 Mex-142  Export beans  Good canning quality  

1990 Awash –1 do Good canning quality and high yield  

1999 Awash melka  do Good canning quality and Anth. Tolerant  

2005 AR04GY  do Good canning quality  

2006 STTT – 165-92 do Good canning quality and early  

2006 NZBR-2-5   
do 

Good canning quality and early  

1990 Roba –1  Food beans   
 

High yield, good for shiro & kik  

1996 Atendaba  do High yield  

1996 Gofta  do High yield, rich in Fe & Zn 

1996 Ayenew do High yield  

1998 Beshbesh  do BSM resistance, High yield  

1993 Melkie   
do 

BSM resistance, High yield  

1999 Zebra  do High yield adaptation to Central rift 
valley  

1999 Gobe rasha  do High yield, adaptation to humid tropics  

1974 Red wolaita  do Adaptation to all part of the country & 
preferred color  

2003 Naser  do High yield & early  

2003 Dimtu  
do 

High yield  

2006 RAB-484 do High yield & preferred color by farmer  

2006 XAN-310 do High yield & preferred color by farmer  

1999 Tabor (A-788) do  

Not released DOR-794 
AFR-703 

do  

2003 Omo-95 (RWR-
719) 
Ibbado (AFR-722) 

 
do 

 

Not released  OBA-4 
XAN-319 

  

Recommended 
in 2004  

AFR-702 
RAB-585 

  

2005 RWV-482   

Not released BRC-10   

Source:  PABRA, 2007 
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APPENDIX A.2: COMMON BEAN VARIETIES RELEASED IN KENYA 

SINCE 1980 

Released Cultivars  Origin   Selected characteristics 

Early 1980s Rose Coco 
GLP 2  

Uganda bred cv. 
K20 

Large red/purple mottle Calima. Widely adapted 
above 1000m. Moderately tolerant haloblight, 
BCMV, anthracnose; susceptible ALS and root 
rots. 

Early 1980s Canadian 
Wonder GLP 
24 

Uganda bred Large dark red kidney. Adapted above 1000m 
but not to excessive rainfall or drought.  
Moderate resistance to ALS, haloblight, NBCMV, 
anthracnose; susceptible to rust, root rots. Good 
cooking time and taste.  

Early 1980s Mwezi Moja 
GLP 1004 

Kenyan landrace Medium purple speckled 

Early 1980s Mwezi Moja 
GLP 1127 

Kenyan landrace Medium purple speckled. Resistant to BCMV (I-
gene) and anthracnose (are gene); moderately 
to haloblight and ALS.  

Early 1980s Mwitemania 
GLP X92 

Kenyan landrace Attractive large Pinto. Resistant to haloblight, 
moderate to ALS; susceptible to rust, 
anthracnose, BCMV. Currently replacing others 
where affected by root rots. Fast cooking. 

Early 1980s GLP 585  Red haricot – susceptible to root rot & stem 
maggot 

Pre-release 
1985 
Registered 
1998 

KAT B 1 Locally bred Medium yellow/green rounded 

Pre-release 
1991 

KAT B 2 Locally bred  

Pre-release 
1985 
Registered 
1998 

KAT B 9 Locally bred Medium red rounded 

Pre-release 
1993 

KAT X 16 Locally bred Medium purple speckled (Mwezi moja) type), 
rounded, heat-tolerant 

Pre-release 
1992 
Registered 
1998 

KAT X 69 Locally bred Very large Calima type (65-69g/100 seeds) 

Pre-release 
1992 

KAT MM Locally bred Light purple mwezi moja, adapted semi-arid 
highlands 1800m 

Pre-release 
1993 
Registered 
1999 

KAT X56 Locally bred Red Canadian Wonder kidney, heat-tolerant 

Pre-release 
1994 

E1 Locally bred (Univ 
Nairobi) 

Cranberry type, very large seeds 

Pre-release 
1994 

E7 Locally bred (Univ 
Nairobi) 

Cranberry 

2006 E8 Locally bred (Univ 
Nairobi) 

Calima type 

Pre-release 
1994 

M23 Locally bred  (Univ 
Nairobi) 

Calima type 
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Released Cultivars  Origin   Selected characteristics 

Pre-release Umubano Mexican 
landrace: CIAT bank 
acc. G2333; via 
Rwanda 

Red. Climber 

Pre-release Flora Mexican 
landrace Flor de 
Mayo. CIAT 
genebank via 
Rwanda 

Large pink. Climber 

Pre-release Vunikingi Guatemalan 
landrace: CIAT bank 
acc. G685; via 
Rwanda 

Medium red. Climber 

2006 KK 8 SCAM-80CM/15 Calima, market type. Resistant to root rot; also 
to some ALS races.  

2006 KK15 MLB-49-89A, bred 
in DR Congo 

Medium black. Root rot tolerant. Also resistant 
ALS; susceptible ascochyta. 

 KK 22 RWR 719, bred by 
CIAT/ISAR and 
introduced from 
Rwanda 

Small red. Root rot resistant, BSM and low-P 
tolerant 

2006 E2 University of 
Nairobi 

 

2006 E4 University of 
Nairobi 

 

2006 E7 University of 
Nairobi 

 

2006 M18 University of 
Nairobi 

 

2006 M22 University of 
Nairobi 

 

2006 L36 University of 
Nairobi 

 

2006 L41 University of 
Nairobi 

 

2006 MAC34 CIAT cross  
2006 MAC64 CIAT cross  

2006 MAC13 CIAT cross  

NB: SS = Seed Size:  (Small <25g, Medium 25-40g, Large >40g weight per 

100 seeds).  Seed Color: CIAT Standard Methods, Scale 1-9. W Ronno, R 

Otsyula and P Kimani revised the list of varieties released, in May 2001 

Source: Kenyan Seed company in Spilsbury et al. (2004) and PABRA data, 2007 
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APPENDIX B. CROPS IN STORAGE (KG) AT THE TIME OF THE SURVEY IN EASTERN 

KENYA AND ETHIOPIA (STANDARD ERRORS IN PARENTHESES) 

  
Crop 

Eastern Kenya 
  

Ethiopia 

All Mwala Kitui All Adama 
Adama 
tulu Dale Siraro 

Beans  
9.8 
(31.5) 

9.7 
(30.5) 

9.8 
(33.2) 

79.9 
(283.7) 

7.9 
(24.7) 

31.5 
(139.5) 

46.1 
(69.8) 

222.0 
(525.1) 

Maize  
47.7 
(124.2) 

73.0 
(156.9) 

13.1 
(32.2) 

727.7 
(2035.5) 

125.2 
(358.1) 

213.9 
(500.3) 

219.7 
(378.7) 

2390.7 
(3582.3) 

Cowpeas  
0.11 (0.7 
) 0.1(0.6 ) 

0.2 
(0.9)      

Sorghum  0.8(8.1) 1.3(10.7) 
0.1 
(0.7) 

15.2 
(64.0) 

17.6 
(679.6) 

7.4 
(51.5) - 

36.1 
(82.7) 

Peagon 
peas  3.3(22.7) 

2.4 
(17.9) 

4.6 
(28.2)      

Sweet 
potatoes    

48.2 
(290.7) - - 

35.3 
(112.8) 

163.0 
(564.5) 

Bananas     1.4 (14.2 ) - - 
6.2 
(29.2) - 

F/millet     
79.4 
(363.4) - - 

4.1 
(22.5) 

319.5 
(683.6) 

Coffee     5.5 (31.2) - - 
23.5 
(61.9) - 

Wheat     6.6 (40.1) 
5.6 
(30.2) 

15.6 
(65.5) - 3.7 (27.2) 

Teff     
57.5 
(245.8 ) 

133.7 
(447.1) 

19.3 
(53.8) 

22.6 
(100.7) 

57.4 
(167.8) 

Barley     
16.6 
(117.1) 

27.8 
(204.1) 

35.1 
(110.8) - - 

Enset      
12.3 
(77.1) - - 

52.9 
(154.4) - 

Chat      2.5 (26.3) - - 
10.8 
(54.1) - 

Irish 
potatoes       

223 
.6(2464.1) - - - 

911.1 
(4944.8) 
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APPENDIX C. CHARACTERISTICS OF MARKETS SURVEYED IN ETHIOPIA AND KENYA 

 

APPENDIX C.1.  COMMON BEAN MARKETS SURVEYED IN ETHIOPIA 

AND KENYA 

 Country/Area Primary market  
(village level) 

Secondary market 
(woreda/district town) 

Tertiary (regional 
town) 

Ethiopia    

Siraro Woreda Sembate Rope Sheshamane 

 Lekehado Basabatu  

 Alam tena   

 Anich-mero   

Dale woreda Debub gege Abosto Sheshamane 

 Tona market  Awassa 

 Debub gege   

 Soyama   

Kenya Kitengela Mwala  Nairobi  

 Nyamakima Machakos  

 Kajado Masii Thika 

 Wamungu Matuu Namanga boarder 

 Katangi   

 Jamuhuri   

 Kalundu   

Source: Survey data 
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APPENDIX C.2  MARKETS SURVEYED, TYPE AND NUMBER OF 

TRADERS INTERVIEWED IN ETHIOPIA AND KENYA, 2008/2009 

      Type of trader interviewed 

Name of the 
market 

level of 
market 

type of 
market 

Retail
er Wholesaler 

Collector/ 
small 
wholesalers 

Commissi
on agent Total 

Ramatotura Primary Rural 0 0 0 1 1 

Sembata Secondary Rural 0 4 5 1 10 

Basabatu Primary Rural 0 0 4 0 4 

Rope Primary Rural 0 0 9 0 9 

Arada Secondary Urban 0 1 1 1 3 

Shashemene Tertiary Urban 0 1 0 0 1 

Debub gege Primary Rural 0 0 5 0 5 

Yirgalem Tertiary Urban 1 2 5 0 8 

Abosto Secondary semi-urban 0 1 0 0 1 

Tona Primary Rural 0 0 6 0 6 

Allalicha Primary Rural 0 0 1 0 1 

Hawassa Tertiary Urban 3 0 0 0 3 

Total     4 9 36 3 52 

Kenya        

Libisil Primary Rural 6    6 

Jamuhuri Primary Rural 1 1 3  5 

Kajiado Primary Rural 2  1  3 

Kalundu Primary Rural 4 1 2  7 

Katangi Primary Rural 1  2  3 

Kitengela Primary Rural 1 1 1  3 

Machakos Secondary Urban 1  1  2 

Masii Secondary Urban 2 3   5 

Matuu Secondary Urban  1   1 

Mwala Secondary Urban 2  1  3 

Nairobi Tertiary Urban  1   1 

Namanga Tertiary Urban 1 2 1  4 

Nyamakima Primary Rural   1  1 

Thika Tertiary Urban 2 4 1  7 

Wamunyu Primary Rural 2  1  3 

Total   25 14 15  54 

 


