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Abstract 

Ethiopia is endowed with significant livestock resources and holds the largest livestock population in 

Africa, estimated at around 60 million cattle, 60 million sheep and goats, 52 million chickens, 4.5 

million camels, 10 million bee colonies and 7.2 million equines. The livestock production and 

management system in Ethiopia is mainly extensive, where indigenous breeds are kept under low-

input/low-output husbandry practices. This study is part of a multi-country African livestock 

innovation study covering three East and West African countries (Ethiopia, Kenya and Mali) supported 

by the Program of Accompanying Research for Agricultural Innovation (PARI). The purpose of the study 

was to provide guidance to policy makers and private and public investors on promising innovations 

in Ethiopian livestock value chains and their contexts, which could enable transformation of the 

livestock sector. The study also aimed at providing private and public decision-makers with guidance 

on investment opportunities building on a review of broad trends of Ethiopian livestock development 

and in-depth analyses of success stories from selected innovations to encourage wider lesson-learning 

and knowledge-sharing. The study is based on a desk review of important documents, key informant 

interviews, consultations with major stakeholders on respective innovations and analyses of official 

customs data and other data from the national statistical agency of the country. The study focused on 

four selected livestock innovations: beekeeping, feed production and marketing, integrated feedlot 

operation and index-based livestock insurance. These innovations were selected at an inception 

workshop held in Kenya, Nairobi, in October 2019. Results of the study reveal the possibility to 

increase honey production six fold through improved frame hive, from the current level of 15-20 

kg/hive/year to 90-120 kg/hive/year by raising farmers’ skill and knowledge on apiary site 

management, and facilitating access to inputs. On the other hand, an assessment of feed innovations 

revealed attractive investment opportunities in the harvesting, conserving and proper utilization of 

crop residues, hay and other feed resources. Harvesting and conservation of crop residues alone can 

create employment opportunities for over 245,000 youths for two months a year. Investments in 

industries that produce feed premixes and additives to supply the Ethiopian livestock sector also hold 

promise, in light of imports over 4,000 tons of these feed ingredients per annum an. Investment in 

integrated feed production, feedlot operation, slaughter and export of beef is also indicated as an 

promising business opportunity to enhance benefits from the Ethiopian beef industry. Index-based 

livestock insurance is also found to be a scalable innovation in the Ethiopian livestock industry that 

can benefit both livestock producers and the financial sector actors. The study has shown adoption 

and impact, trade-offs/externalities, potential for scaling and broad policy and development 

implications of all the four selected livestock innovations in Ethiopia.  
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1 Introduction 

1.1 The livestock resource base and production systems 

Agriculture plays a major role in the lives and livelihoods of most Ethiopian people. According to the 

FAO (2018), the sector employs about 12 million smallholder farmers and 12 to 15 million pastoral and 

agro-pastoral communities and accounts for about 95% of agricultural production, 85% of all 

employment and 90% of total export earnings, as well as contributes to 45% of the Gross Domestic 

Product (GDP). The livestock sector is estimated to account for 10% of the GDP and provides 

employment to over 30% of the agricultural labour force. Livestock also contributes to about 11% of 

all formal export earnings. However, when informal cross-border trade is considered, the contribution 

increases to about 24% (Behnke & Metaferia, 2011).  

Four livestock production systems can be broadly distinguished and include a) pastoral and agro-

pastoral; b) mixed crop-livestock; c) small-scale urban and peri-urban; and d) large-scale commercial 

systems. Mixed crop-livestock farming is dominant in the highlands and midlands, while pastoral and 

agro-pastoral systems dominate the lowlands. In the mixed crop-livestock system, livestock play a 

central role in the livelihoods of millions of farmers and serves multiple household-level needs. 

Livestock provide most of the needed draught power for about 80% of farmers who use animal traction 

to plough their crop fields (Behnke & Metaferia, 2011). Livestock also provide nutritious food, a source 

of cash income and wealth accumulation, transportation, manure for fertilizing the soil and fuel for 

cooking. They also serve as a coping mechanism against shocks and as a store of value in the absence 

of formal financial institutions and functional markets. The arid and semi-arid lowlands, which are 

home to pastoralists and agro-pastoralists and cover about 78 million ha (61-65 % of the total land 

area), are home to 12% of the human and 26% of the livestock population in Ethiopia (Bruke, 2003). 

These areas receive low and erratic rainfall with high temperatures and are extremely vulnerable to 

land degradation and cyclic droughts. They also support a wide range of biodiversity by hosting many 

endemic animal and plant species. In these systems, livestock represent the sole means of livelihood 

(Negassa et al., 2011). 

Ethiopia is endowed with huge potential livestock resources and holds the largest livestock population 

in Africa, estimated at about 60 million cattle, 60 million sheep and goats, 52 million chickens, 4.5 

million camels, 10 million bee colonies and 7.2 million equines (CSA, 2018). The livestock production 

and management system is mainly extensive, where indigenous breeds are kept under low-input/low-

output husbandry practices. A livestock sector analysis (LSA, 2014) identified three major livestock 

production typology zones (Figure 1), which are the lowland grazing (LG, including pastoral and agro-

pastoral systems), highland crop-livestock mixed rainfall deficient (MRD) and highland crop-livestock 

mixed rainfall sufficient (MRS). In general, the livestock production system is subsistence-oriented and 

productivity and overall production are very low. Only 15% of local cows in the herd are milked, with 

a daily milk yield of about 1.5 kg per cow. Lactation yields range from 300 to 600 litres per cow per 

year with an average lactation length of 180 days. Regarding meat production, carcass weights are 

generally low at about 110 kg for cattle, 11 kg for sheep and 10 kg for goats. The offtake rates are 9% 

for cattle and 21% for sheep and goats. The total livestock resource distribution by livestock production 

systems is shown in Figure 2. The specialised production systems include dairy, cattle-fattening and 

poultry. The lowland grazing areas are home to all camels and a sizable population of goats (70%) and 

sheep (42%). 
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Figure 1: Map of major livestock production zones in Ethiopia (MRS, MRD, and LG)  

 

 

Figure 2: Percentage distribution of livestock by major production systems 

 

 (SP - Specialized Systems; MRS - Mixed Rainfall Sufficient; MRD - Mixed Rainfall Deficient; LG: Lowland Grazing 

Systems)  

Source: Shapiro et al., 2015 (for Figures 1 and 2) 
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This study is part of an African livestock innovation study covering two East African countries (Ethiopia 

and Kenya) and two West African countries (Mali and Benin). The study starts from the premise that 

animal source foods will be in high demand on the African continent over the upcoming decades as 

driven by population growth, urbanization and economic development. The study seeks to provide 

guidance to policy makers and private and public investors on particularly promising innovations in 

African livestock value chains and their contexts, which could enable a transformation of the African 

livestock economy when taking into account their multiple trade-offs and co-benefits. The study also 

aims to provide private and public decisionmakers with guidance on investment opportunities building 

on a review of broad trends of African livestock development and more-in depth analyses of success 
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stories from selected innovations to encourage wider lesson-learning and knowledge-sharing. This 

document focuses on the review of selected livestock innovations in Ethiopia that can be scaled up in 

Ethiopia as well as other African countries. 

 

1.3 Selection of innovations 

1.3.1 Characteristics of the innovations 

Identifying innovations was an important challenge considering the four African countries studied have 

different livestock innovations with high potential for scaling with some public and private 

investments. The first task of the study team was therefore to set up the criteria for selecting the 

innovations to be included in this study at an inception workshop carried out in Nairobi in October 

2019. Considering the diversity of livestock resources and their associated innovations in the four 

countries, the study team agreed to select innovations based on the following criteria: 

The innovations should:  

• Address the complexity and trade-offs involved with livestock development, including 

livelihoods, youth employment, nutrition, health, environment, climate change 

• Deal with technical, institutional, and political innovations 

• Deal with multiple commodities and farming systems 

• Deal with value chains, both forward and backward linkages 

• Deal with the enabling environment 

• Focus on forward-looking trends and new opportunities 

• Deal with concrete examples that have achieved a certain scale 

1.3.2 Initially proposed innovations for Ethiopia and Kenya 

After setting up the selection criteria for agricultural innovations to be considered in this study, the 

study team split into two groups, the East and West African countries, to identify innovations within 

their respective regions. Accordingly, the East African team came up with the following list of 

innovations for Ethiopia and Kenya: 

i. Feeds: Development of hay and crop residue value chains in Kenya and Ethiopia  

ii. Feeds: Youth involvement in livestock sector in Kenya and Ethiopia 

iii. Policy change in export of oil crops and consequent impacts on domestic feed market in Ethiopia 

iv. Genetics: Community-based genetic improvement in livestock (Sahiwal, Small ruminant) in 

Kenya and Ethiopia 

v. ICT: I-COW (Kenya) and Africa Dairy Genetics Gain (Ethiopia)  

vi. Insurance: Managing of risks in the livestock sector in Kenya and Ethiopia 

vii. Market Integration: Pork (Kenya) and Beef (Ethiopia) value chains 

viii. Poultry cold chain development (Ethiopia) 

1.3.3 Prioritized innovations to be studied in Ethiopia and Kenya 

Given the limited time available for the study, the team prioritized the following four innovations for 

the two countries: 
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i. Feed: Hay and crop residue value chains 

ii. Youth employment in apiculture value chain development 

iii. Managing Risks: Index Based Livestock Insurance (IBLI) 

iv. Market integration in beef value chains (Vertical integration) 

1.3.4 Study approach 

This study is based on stakeholder consultations, key informant interviews, analysis of data on 

potentials and trends and a review of the literature. A one-day stakeholder consultation involving 14 

participants was conducted in the first week of November at the ILRI campus in Addis Ababa, Ethiopia. 

Participants were drawn from the Ministry of Agriculture, the Ethiopian Agricultural Transformation 

Agency, (ATA), the International Centre of Insect Physiology and Ecology (ICIPE), ILRI, ACDI/VOCA, 

private-sector operators in the beef export sector and the Ethiopian Veterinary Drug and Animals 

Feeds Administration and Control Authority. The consultation forum provided very useful inputs for 

the case studies on different innovations. The team also conducted key informant interviews with 

actors in vertically integrated beef operations, IBLI, and the apiculture development and feed sectors. 

Eight key informant interviews were conducted in October and November 2019.  

Secondary data were collected from the Ethiopian Customs Commission (ECC), Central Statistical 

Agency (CSA) and IBLI Ethiopia. These data were systematically cleaned (particularly the data from 

ECC) and analysed. The report structure is based on the outline agreed upon during the inception 

workshop in Nairobi, Kenya. 
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2 Overview of the Ethiopian Livestock Industry 

2.1 Livestock production 

2.1.1 Cattle 

About 99.4% of the cattle population consists of the local Zebu breeds. The overall number of dairy 

animals is low and is estimated at around 1 million. The predominant cattle breeds include the Borana, 

Fogera, Horro, Begait, Sheko, Abigar and Afar breeds. European breeds, especially Friesian and Jersey, 

have been imported for many years and crossbred with the indigenous breeds to improve milk 

production (Tegegne et al., 2006). Most of these types of animals are found in urban and peri-urban 

areas. About 25% of cattle aged between 3 and 10 years is used for draught purposes. Only a fraction 

of the cattle population (0.72%) is reared exclusively for meat production. The number of cows that 

are primarily kept for milk production is estimated at 6.3 million or about 14.6% of the total cattle 

population. 

2.1.2 Sheep and goats 

Almost all of the sheep and goat breeds are indigenous. Sheep breeds include the Horro, Menz, Bonga, 

Arsi and Black-Head Ogaden, Bagait and Afar breeds. Some of the major goat breeds include Afar, long 

and short-eared Somali, Abergelle, Begait and Hararghe Highland goats (Tegegne et al., 2006). Some 

crossbreeding has been taking place between the Awassi and the local Menz sheep in the North Shoa 

Zone of Amhara Region. Diseases affect the sheep and goat population. Young stock morality is also 

high. Meat production is generally low. Sheep and goat breeds recently introduced for crossbreeding 

with local breeds include the Dorper sheep and Boer goats.  

2.1.3 Poultry 

Out of the total population of 57 million chickens, 95.9% are indigenous breeds in the hands of 

smallholder farmers. Only 2.8% and 1.4% of the chicken population are hybrids and exotic breeds, 

respectively (CSA, 2017). The number of chickens per rural household is small and ranges from 7-10 

(Tadelle & Ogle, 2001). These chickens are kept under the traditional scavenging system with little 

inputs for housing, feeding or health care. Annual egg production from local hens under farmer 

management ranges from 53 to 60 eggs per hen. Total egg production is very low at about 162 million 

per year (Halima, 2007). As a result, per-capita egg and meat consumption are low and estimated at 1 

and 0.5 kg, respectively.  

Although the majority of chicken resources are in the hands of smallholder farmers, three broad 

production systems can be distinguished. These are a) village/backyard poultry production; b) small-

scale commercial poultry production in urban and peri-urban areas; and c) large-scale commercial 

poultry production mainly developed around Addis Ababa and regional cities. In addition to these 

systems, the extension system has been involved, for a long time, in the distribution of exotic chickens 

to smallholder farmers through the regular program as well as various projects with the objective of 

improving household food security, nutrition and income (Fesseha et al., 2010).   

2.1.4 Apiculture 

Beekeeping is an integral part of the agricultural economy of Ethiopia. The dominant type of 

beekeeping is traditional forest and backyard (95.7%), followed by transitional beehives (1.3%) and 

frame/modern beehives (3.3%). Variations in agroecology and the presence of rich biodiversity favor 

the existence of diverse honeybee flora and large numbers of honeybee colonies in almost all regions 

of Ethiopia. There are five different types of honeybees dispersed across the country. The country has 
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about 10 million bee colonies, 6.3 million beehives and over 800 bee forage plants. Ethiopia is fourth 

in the world in terms of beehive population, behind India, China and Turkey. It also stands ninth in the 

world and first in Africa in honey production and first in Africa and third in the world in beeswax 

production. Although current annual production is limited to 47,706 tons of honey and 5,542 tons of 

beeswax, the country has the potential to produce 500,000 tons of honey and 50,000 tons of beeswax 

per year (Kenesa, 2018). Other bee products such as pollen, propolis and bee venom have not yet been 

commercialized. Ethiopia exports honey to countries such as Sudan, Norway, Saudi Arabia, UK, Yemen, 

Japan and the USA. Between 2008 and 2011, Ethiopia exported 7,068 tons of honey and 6,752 tons of 

beeswax. Exports then increased to 4252.8 tons of honey in the year 2011-2016. Currently, exports 

have reached up to 9,000 tons per annum (Kenesa, 2018).  

2.1.5 Fishery  

Fish and fish products are valuable sources of protein and essential micronutrients for balanced 

nutrition, health and income. In Ethiopia, over 200 fish species representing 12 orders, 29 families and 

70 genera have been identified. The most important species, which constitute large proportions of 

commercial catches, include Tilapia, African catfish, Nile perch, Bagrus species, Barbus species and the 

common carp. The catch data from major water bodies indicate a fivefold increase in the last decade 

and report 51,000 tons of fish production in 2015/2016. The fishery sector contributes to the economic 

advancement of fishermen in the local market. For example, 38,000 tons of fish harvested in 2014 

generated over 4.0 billion Birr (EIAR, 2017).  

 

2.2 Consumption of livestock products 

Livestock production and growth rates are very low and lag behind human population growth. The 

result is a decline in per-capita consumption of livestock products. Per-capita consumptions of milk, 

meat, egg, fish and honey are very low and estimated at 19 litres, 8 kg, 1.23, 0.25 kg and 0.29 kg, 

respectively (Tegegne et al., 2006). The annual per-capita consumption of meat is 43% below the 

African average. To reach this level, the country needs an additional output of 378,000 tons, which 

would increase the present annual requirement to 508,778 tons of meat. Furthermore, an additional 

annual increment of 3% (15,263 tons) is expected to meet the demand of the growing population. 

Projections of consumption to 2028 show sharp increases in demand for animal products due to rapid 

increases in population growth and rising per-capita income. Consumption of red meat is expected to 

grow by about 276%, from 775,000 tons in 2013 to 2.9 million tons in 2028, with an average annual 

meat consumption of 24.5 kg per year. A red-meat deficit of about 1.3 million MT or 53% is expected. 

Consumption of milk is also projected to grow by 127%, from about 5 billion litres in 2013 to 11 billion 

litres in 2028. Domestic milk production is expected to cover more than 71% of the total consumption 

requirement, leaving a production-consumption gap of 3.2 billion litres (Shapiro et al., 2015).  

 

2.3 Contributions of livestock  

2.3.1 Economic  

Livestock production contributes to household income and nutrition. Livestock keepers get most of 

their income from cattle. For instance, in the moisture sufficient production system (MRS), 88% of 

households get most of their livestock income from cattle. Livestock in MRS contributes 21–44% of 

total household income, 2–13% of household protein requirements and 4–7% of calorie requirements. 

Total net household income per capita varies from USD 198 in sheep-dominant households to USD 665 

in cattle-dominant ones. In the MRD and LG systems, 85% and 68% of households get most of their 
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livestock income from cattle, respectively. Total net income of household per capita varies from USD 

127 to USD 587 in MRD and USD 51 (sheep dominant) to USD 535 (camel dominant) in LG. Total net 

income from cattle-dominant households in LG ranges from USD 153 in small pastoral households to 

USD 272 in medium pastoral households with an average cattle herd size of 7 (LSA, 2014).  

2.3.2 Value addition  

Livestock value chains also make significant contributions to the national economy through value-

added processing and marketing. The value-added contribution is estimated at USD 1.8 billion (LSA, 

2014). With Ethiopia’s rising incomes and urbanization, major investments in value-adding will be an 

important opportunity for the sector. The total contribution of livestock production and processing 

and marketing, both monetary and non-monetary, to the national economy amounts to about USD 

9.44 billion, or 21% of GDP (LSA, 2014). The direct contribution of livestock to GDP is estimated at USD 

7.33 billion per year, which amounts to 17% of GDP and 39% of the agricultural GDP. This rises to about 

21% of the national GDP and 49% of the agricultural GDP if the contribution of processing and 

marketing (USD 1.85 billion) is considered. If the indirect contribution to organic fertilizer and traction 

(USD 1.91 billion) is taken into account, the contribution of livestock to GDP would rise to 25.3%.  

2.3.3 Food and nutrition security 

Undernutrition, particularly at an early age, can result in mental impairment, intelligence loss and 

reduced educational capacity and productivity. A study by WFP (2013) on the cost of hunger in Ethiopia 

indicates that a loss of $4.8 billion USD or ETB 55.5 billion (16.5% of GDP) in 2009 was due to 

malnutrition, absenteeism, reduced physical capacity and increased healthcare costs. In 2011, about 

44% children were chronically malnourished and stunted, 10% were wasted (acute malnutrition) and 

29% were underweight, the highest being in Amhara (52%), followed by Tigray (51%), Afar (50%), 

SNNPR (44%) and Oromia (41%). As a major source of protein, the contribution of livestock in reducing 

stunting and malnutrition is substantial. Significant reductions in stunting, wasting and underweight 

have been observed from the year 2000 to 2014 (Figure 3). The current prevalence of stunting is still 

above 38%, affecting more than 6 million children. Ethiopia’s target is to reduce the prevalence of 
stunting to 26% by 2020.  

Figure 3. Trends in child stunting, wasting and underweight in Ethiopia (2000-2014) 

 
Source: Development Initiatives, 2017 

 

2.3.4 Crop production and soil fertility 

In the mixed crop-livestock system, the most important service provided by livestock is animal power 

for ploughing, transport and haulage. About 80% of Ethiopian farmers use animal traction to plough 

their crop fields. The value of animal draught-power input into arable production is about one-quarter 
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(26.4%) of the value of annual crop production. Based on these figures, nearly a third (31%) of the total 

gross value of livestock output is represented by the value of animal draught power as an input in crop 

cultivation, an estimated 22 billion ETB (2.17 billion USD) in 2008-09. The value of dung produced by 

livestock-keeping households was estimated at 3.43 billion ETB (339 million USD), of which dung 

valued at an estimated 1.4 billion ETB (138.4 million USD) was used by producer households for soil 

fertility and fuel, while the remaining 2 billion ETB (197.7 million USD) worth of dung was 

marketed(Behnke and Metaferia, 2011). 

2.3.5 Export market 

The livestock marketing system in Ethiopia is dominated by informal markets. Cattle, sheep, goats and 

camels are important commodities that contribute to live animal exports. Meat, skins and hides are 

also export commodities, though their full potential has not yet been realized. As reported by the 

Ethiopian Revenue and Customs Authority (2017/2018), livestock and their products, mainly live 

animals, skins and hides, meat and meat products, and leather and leather products represent 

important export commodities, preceded only by coffee, oil seeds, gold, and chat (Catha edulis) in 

order of their importance. During the same reporting year, livestock and livestock products 

contributed to about 9.1% of the country’s total export earnings, with a value of about 182 million 

USD. However, the value of the official trade in meat and live animals is a small fraction of the value of 

unofficial cross-border live animal exports. The Ethiopian Sanitary and Phytosanitary Standards and 

Livestock and Meat Marketing Program (SPS-LMM) estimates that the value of the unofficial cross-

border trade ranges from USD 250 to USD 300 million per year. Ethiopia also exports small quantities 

of milk and milk products mainly to neighbouring countries. Between 2005 and 2009, Ethiopia 

exported milk and butter worth USD 343,000. The country has great opportunity and potential to 

develop its dairy sector for both the domestic and export markets.  

2.3.6 Job creation, youth and women empowerment 

Developing livestock value chains creates huge opportunities for job creation, particularly for youth 

and women. For example, an estimated 750 to 900 million people globally live on dairy farms. In 

Ethiopia, over two-thirds of the labour requirement for livestock herding in traditional smallholder 

mixed farming systems and urban and peri-urban dairy systems is provided by children. Women are 

also involved in the management of farm animals, milk processing and marketing. Labour use in milk 

processing and marketing activities in different production systems in Ethiopia totalled an equivalent 

of 174,000 full-time jobs in 2004 (Haile, 2009). Assuming 224.5 persons/jobs per 1,000 litters of milk 

and 5 billion litters of annual milk production, the dairy sector could create an estimated 1.125 million 

full-time jobs. Similarly, the Ethiopian Ministry of Livestock and Fisheries (2009) reported that 10.04 

million improved-breed chicken were distributed to 894,863 beneficiary households (48.4% of which 

being female-headed households), which created 355,921 jobs for youths.  

2.3.7 Implication on the environment 

The mixed crop-livestock production system in the highlands of Ethiopia comprises 40% of land area 

and 88% of the human and 74% of the tropical livestock units (TLU) of the country. Livestock 

production in the rangelands/grazing systems and mixed crop-livestock production systems are 

characterized by multiple uses, users and trade-offs. In the mixed crop-livestock system, draught 

power is an important input in crop production and crop by-products serve as livestock feed, while 

manure from livestock is used as organic fertilizer; hence, livestock play a central role in nutrient-

cycling. The environmental services provided by livestock include supporting rangeland productivity, 

nutrient-cycling and soil fertility enhancement, carbon sequestration and preservation of wildlife and 

other forms of biodiversity including animal genetic resources. However, negative impacts of livestock-

environment interaction are also observed, such as the spread of zoonotic diseases, overgrazing, land 

degradation, GHG emissions and deforestation.  
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The rangelands are diversified, and livestock production in these areas is based almost exclusively on 

rangelands with no or limited integration with crop production and relies little on external inputs. Of 

the total livestock population in Ethiopia, about 27% of cattle, 66% of goats, 26% of sheep and 100% 

of camels are raised in the rangelands (EEA, 2005). The rangelands are also rich in mineral, water and 

energy resources, medicinal plants, cultural heritages, socio-anthropological values and other benefits. 

Different management interventions are required in both production systems to ensure a sustainable 

production system and tackle land degradation with proper stocking rates, land uses and appropriate 

nutrient management strategies. For example, light or moderate grazing by livestock increases 

rangeland/grassland productivity, increases the survival of certain plant species and enhances 

landscape-level diversity.  

2.3.8 Manure production and utilization 

The average daily manure production by livestock in Ethiopia (kg DM per TLU/day) is estimated at 3.3 

for cattle, 2.48 for sheep and goats, and 2.40 for equine. More than 80% of the manure produced 

comes from cattle.  Under an extensive production system, most of the manure is disposed-off on 

grazing lands. In the mixed crop-livestock system, manure is collected and used as fertilizer in crop 

fields or dried and stored for use as cooking fuel (Abebe, 2012). 

2.3.9 Ecosystem services  

The diverse natural vegetation (leguminous woody vegetation, perennials and annuals) and availability 

of long and deep-rooted grasses in the Ethiopian rangelands, coupled with the willingness of the 

government to promote indigenous resource management, positions the country with a large 

potential to benefit from carbon financing through enhancing soil carbon in the reduction of CO2 and 

other gases (Abule and Alemayehu, 2015). Grazing by itself facilitates excrement decomposition 

through the effects of grazing and animal trampling (Schumann et al., 1999). Furthermore, proper 

management of rangelands to enhance carbon stock and productivity is one of the national priorities 

in the CRGE strategy of the Ethiopian government (CRGE, 2011). A study in the Borana area of Southern 

Ethiopia showed that enclosures have higher carbon sequestration potential than communal 

rangelands (Bikila et al., 2016). Improving the herbaceous layer cover through a reduction in grazing 

and woody encroachment restriction are also key strategies for climate change mitigation in the semi-

arid rangelands. 

 

2.4 Major challenges of the livestock sector 

The constraints that hinder livestock development can be broadly categorized into environmental, 

technical, infrastructure, institutional and policy. Technical constraints in livestock production include 

poor nutrition, high prevalence of diseases, poor genetic resource improvement and management and 

poor market infrastructure. Other factors constraining livestock development in the country include 

inadequate resource allocation to the sector, lack of suitable institutions and inappropriate 

development policies.   

2.4.1 Feeds and nutrition 

The main feed resources are natural pasture and rangelands, crop residues, improved forages and 

concentrates. Population growth, land degradation, shrinkage of communal grazing areas in the 

highlands, poor range management and shortage of land for forage production have affected livestock 

production in the country. Despite past and current efforts made to popularize and disseminate 

improved forage technologies, the vast majority of smallholder farmers do not use cultivated forage 

as important sources of feed for their livestock. After five decades of research and extension efforts, 
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smallholder farmers are still looking for distribution of forage seeds free of charge and are not 

cultivating improved forages on large plots to obtain significant economic return from their animals. 

As a result, most parts of the country are deficient in feed supply. Inadequate supply of feeds for the 

existing livestock population, poor quality of the available feed resources, seasonal variation in 

availability of feeds and water shortages are the main factors that contribute to the low production 

and productivity of livestock in the country. 

2.4.2 Animal health 

The widespread prevalence of a wide range of diseases and parasites in all agro-ecological zones of the 

country causes direct economic losses through high mortality and morbidity and contributes to the 

poor productive and reproductive performance of the animals. The annual mortality of livestock is 

estimated at 8-10%, 14-16% and 11-13% for cattle, sheep and goat, respectively (Shapiro et al., 2015). 

Young stock mortality is even higher than these estimates. The existence of endemic diseases in the 

country and poor animal health coverage have affected the export market performance of the sector. 

Animal health problems that contribute to the low productive and reproductive performance of 

livestock include an absence of proper disease control measures, lack of movement control, 

inadequate veterinary services, a shortage of vaccines and veterinary drugs and supplies, weak 

regulatory institutions and inadequate resource allocation. 

2.4.3 Animal genetics and breeding  

Although Ethiopia possesses a large livestock population with genetic diversity, its productive 

performance is low. These livestock resources are used for multiple purposes and have excellent 

adaptive traits. However, low genetic potential for productive traits limits their overall production. 

Genetic improvement work has been mainly limited to dairy cattle improvement through artificial 

insemination under the leadership of the National Artificial Insemination Centre (NAIC) of the Ministry 

of Agriculture. Some efforts are also being made by International Centre for Agricultural Research in 

Dry Areas (ICARDA), ILRI and the national and regional agricultural research institutions to promote 

community-based breeding programs (CBBP) in sheep and goat breeds in different parts of the 

country. There have also been limited and unsustainable animal genetic improvement programs in 

beef cattle, sheep and goats, poultry and camels. In addition, traditional livestock-keeping, 

uncontrolled breeding and the absence of record-keeping for different species of livestock have 

hindered efforts to undertake a systematic and organized genetic improvement program in the 

country. In recognition of the importance of genetic improvement, the Ministry of Agriculture has 

recently upgraded the NAIC to a National Animal Genetic Improvement Institute (NAGII) with the 

mandate to lead and coordinate national animal genetic improvement programs in Ethiopia.  

2.4.4 Processing and marketing 

Livestock and livestock product processing and marketing, as a pull factor, are important components 

of the livestock value chain development. Livestock product processing is limited to a few milk-

processing plants and abattoirs. Livestock markets are not well developed and organized. Marketing 

channels are very long, involving several intermediaries, and the profit margins to producing farmers 

and pastoralists are small. There is a weak regulatory body that enforces quality and safety standards 

on live animals and animal products. Live animal exports are often affected by weak sanitary and 

phytosanitary standards, lack of traceability and prevalence of different diseases from trade. Informal 

cross-border marketing of many live animals affects the performance of the sector. The lack of an 

organized market information system, the absence of stock routes with appropriate resting, feeding 

and watering facilities, the absence or shortage of a specialized transport system for both live animals 

and animal products, poor market infrastructure, multiple taxation, weak marketing institutions such 

as marketing cooperatives and the lack of animal welfare regulations all affect the performance of 

livestock marketing. In addition, inadequate facilities for animal product processing, a shortage of 
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appropriate livestock product-processing technology and a shortage of properly trained personnel 

have hindered the adding of value to livestock resources.  

2.4.5 Shortage of inputs and services 

There is a shortage of inputs in terms of technology and services required for the development of 

livestock. The introduction of appropriate technology will not yield satisfactory results unless it is 

augmented with inputs that include genetically improved animals, fodder and concentrate feeds, a 

steady water supply, veterinary drugs and equipment, forage seeds, as well as equipment and utensils 

for livestock production and processing. Poor advisory services, a lack of market information, weak 

involvement of the private sector, and poor vaccination and animal health services have also hindered 

the development of the sector.  

2.4.6 Shortage of properly trained human resource 

There is a chronic shortage of properly trained manpower in the field of animal sciences and veterinary 

sciences. With few exceptions, practical training at all levels is too weak to provide adequate services 

to producers and processors. There are limited and relevant short-term targeted trainings to upgrade 

the skills of professionals. Most research and development institutions are not adequately staffed and 

lack updated knowledge in disseminating appropriate technology. High staff turn-over and frequent 

restructuring of institutions have also negatively affected the sector.  

2.4.7 Inappropriate extension system 

The national extension system has been mainly geared towards servicing the subsistence farming 

system in the crop sector. Although the government has allocated large numbers of development 

agents, including livestock experts, at the village (rural Kebele) level, their capability, capacity and 

effectiveness in handling a market-oriented form of livestock development is limited. Most farmers 

and pastoralists do not have adequate access to inputs and services. The key roles of the extension 

system as a knowledge broker, facilitator, capacity developer and regulator are too limited to bring 

about transformational change in the livestock sector. As the agricultural extension package programs 

have been largely crop-focused, the low participation of farmers in livestock development services 

shows the need to revisit and re-orient the extension system in order to bring about impact at scale.  

2.4.8 Lack of reliable and complete statistical data on livestock  

There is no accurate data on the number of livestock resources and the contribution of the sector to 

the national economy. This affects proper planning and resource allocation to the sector. Data 

generated by the Central Statistics Authority (CSA) based on sample surveys often do not include 

pastoral, agro-pastoral and urban livestock resources. Different institutions also produce contradicting 

figures. Lack of reliable and consistent data has often undermined the livestock resource base and its 

contributions to the national economy, which has hindered appropriate resource allocation to the 

development of the sector. 

 

2.5  Outlook for the livestock sector 

2.5.1 Development programs 

The livestock sector in Ethiopia provides an opportunity for further development of the overall 

agriculture sector through stimulating overall economic growth, reducing poverty and achieving food 

security. Activities in the sector have grown since the government started encouraging local and 
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foreign private investments in ranches, meat-processing companies and abattoirs. Despite some 

improvement in recent years, especially in terms of aggressive policy and strategy on the export of 

livestock and livestock products, the sector remains underexploited. 

Several factors influence the livestock sector both positively and negatively. Demand for animal 

products and services will continue to increase in Ethiopia. One of the major drivers of change in 

Ethiopia is related to its demography. Demographic factors play an important role. The human 

population, currently estimated at 110 million, is growing at an unprecedented rate. About 65% of the 

human population is young, or below 25 years of age. The urban population at regional, zonal and 

districts levels is growing at a rate of 3.5%. The country is recognized as having one of the fastest 

growing economies in the world with a two-digit growth rate, which has also resulted in increasing 

incomes. Infrastructure development in terms of roads, railway, air transport, telecommunication, ICT, 

universities, etc. has improved significantly, opening and connecting the rural parts of the country.  

The Government of Ethiopia recognizes the livestock sector as one of the country’s key economic 
resources. The government’s policy aims to increase livestock production and productivity, improve 

livelihoods for farmers and pastoralists and encourage value-added meat exports over live animal 

exports. The government has created conducive policies and strategies and an enabling environment 

to enhance investment in and development of the sector. Some positive developments include the 

establishment of a State Ministry under the Ministry of Agriculture, development of the agricultural 

growth program (AGP), the implementation of the growth transformation plan (GTP), the development 

of agro-industrial parks, initiating the climate resilience and green economy (CRGE) strategy, the 

approval of a livestock breeding policy and the establishment of the National Animal Genetic 

Improvement Institute (NAGII). Moreover, the existence of a large labour force, suitable 

agroecosystems, a long culture of livestock-keeping by the community and favourable investment 

opportunities will serve as assets in the investment in livestock. In addition, global and sub-regional 

export market opportunities will create opportunities for further development of the sector.   

The Ministry of Agriculture, in collaboration with the International Livestock Research Institute (ILRI) 

and other stakeholders, prepared the Livestock Sector Analysis for the period ending in 2028 and a 

Livestock Master Plan (Shapiro et al., 2015) to enhance endeavours in livestock development. The LMP 

is a series of five-year development implementation plans or ‘roadmaps’ to be used to implement the 
Growth and Transformation Plans (GTPs). Under the GTP II, the livestock and fishery sector aim to 

achieve the following major objectives: a) reduce poverty; b) achieve food and nutritional security; c) 

contribute to economic growth (GDP); d) contribute to exports and foreign exchange earnings; and e) 

contribute to climate mitigation and adaptation (MoA, 2015). 

The LMP sets out investment interventions in better genetics, feed and health services, which, 

together with complementary policy support, could help meet the GTP II targets by improving 

productivity and total production in the key livestock value chains for poultry, red meat, milk and 

crossbred dairy cows. If the proposed investments totalling 7,762 million Ethiopian birr (USD 388.1 

million), with 57% and 43% respectively coming from the public and private sectors, were successfully 

implemented, they could eliminate poverty in approximately 2.36 million livestock-keeping 

households by helping family farms move from traditional production to market-oriented systems. 

Beyond this impact on rural people, the anticipated transformation of the livestock sector has the 

potential to positively impact urban consumers through lower prices on animal products. The success 

of the LMP is critical in the achievement of food and nutrition security at household, sectorial and 

national levels.  

The government has also developed the Climate Resilience and Green Economy (CRGE) Strategy 

directed at reducing greenhouse gas (GHG) emissions. Ruminant livestock are major producers of 

GHGs. Under business-as-usual conditions, the large cattle population in Ethiopia is projected to 

increase from the current 60 million to 90 million by 2025, which would result in a huge increase in 

GHG emissions. Realizing the importance of ruminant livestock in GHG emissions, the government has 

planned to arrest the cattle population. Proposed approaches include increasing productivity through 
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genetic improvement, improving feed resource development and feeding systems, improving animal 

health and management and implementing the recently approved agricultural mechanization policy 

and strategy, which plans to replace at least 50% of the current 14 million oxen used for ploughing 

cropland with machines.  

2.5.2 Production and consumption 

The demand for meat and milk is mostly met by domestic production. Demand for red meat (beef, 

sheep, goat and camel meat) is projected to grow by about 276% from 775,000 tons in 2013 to 2.9 

million tons in 2028. Due to this sharp increase in demand, a huge deficit of about 1.3 million (53% MT) 

of meat and 3,185 million liters (29%) of milk in 2028 is projected. Per-capita meat consumption would 

increase to 24.5 kg/year. To close the projected demand-supply gap, a shift from red meat to poultry 

consumption will be essential. Investment in the poultry sector would result in a projected surplus of 

8% or 181 thousand tons of meat in 2028. A similar pattern is also observed for the projected future 

production and consumption of milk. The consumption of milk is projected to grow by 127% from 

about 5 billion liters in 2013 to 11 billion liters in 2028. Domestic milk production is expected to cover 

about 71% of the total consumption requirement, leaving a milk production-consumption gap of 3.2 

billion liters. With appropriate investment interventions, however, it is projected that a 20% surplus of 

about 2 billion liters of milk will be produced by 2028. This projected surplus of milk could only be 

realized through investments in better genetics and feed and health services to improve both 

traditional dairy farms, as well as specialized commercial dairy production units.  Production-

consumption gaps in meat and milk from 2013 to 2028 are shown in Figure 4.  

Figure 4. Projection of demand and supply of livestock products (2013-2028), with and 

without interventions 

 

Source: Shapiro et al., 2015 

 

2.6 Opportunities for development of the livestock sector  

Ethiopia has a large livestock population with considerable untapped potential to contribute to the 

economic growth of the country. Livestock are kept by smallholder farmers and pastoralists across the 

country. There is a large resource of genetic diversity across species of animals that are adapted to the 

different agroecosystems, ranging from arid lowlands in pastoral areas to cool tropics as high as 4,500 
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meters. The country also has a large human population with significant proportions of young people. 

The culture of livestock rearing and consumption of animal products among its people is a great 

advantage for investment.  The large human population is a huge market opportunity for the sector, 

with the potential to create jobs of various natures, particularly for the youth and women, across the 

livestock value chains. Development of the sector also has huge potential to transform the overall 

agricultural sector.  

There is a need to bring about attitudinal change at all levels to ensure the sector gets the proper 

attention it deserves. The generation and application of appropriate technologies in livestock 

management and production, an efficient and effective input supply system, the improved 

management of livestock and the allocation of adequate resources in education, research and 

development are critical. In addition, the development of suitable market infrastructure, extension 

and advisory services, credit facilities, incentives, value-adding and efficient market institutions are key 

interventions to exploit the potentials of the livestock sector. Enhancing the important role of the 

private sector in production, the supply of inputs, services, processing and marketing is also key to 

unlocking the potential of the sector. A fundamental change in production systems is also required in 

both mixed crop-livestock and pastoral and agro-pastoral systems to enhance the performance of the 

sector and its contributions to the economic development of the country. These will require key policy 

and institutional interventions that consider alternative modalities for the development of productive 

and sustainable production systems.  
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3 Livestock Innovations 

3.1 Apiculture 

3.1.1 Potential for apiculture development in Ethiopia 

Beekeeping in Ethiopia is an ancient tradition that stretches back into the millennia of the country’s 
old history. Indeed, there is no segment of the Ethiopian population that does not share this historical 

technology. Beekeeping is an important activity for many rural people and is also carried out in 

homesteads in all parts of the country. It is one of the most widespread practices in farming 

communities and is a traditionally important off-farming activity for an estimated 1.7 million rural 

households (MoARD, 2007). Honey and beeswax also play a big role in the cultural and religious life of 

the Ethiopian people. This historical and traditional knowledge can serve as a springboard in 

disseminating latest technologies, as disseminating a familiar technology is more likely to be easier 

than disseminating an entirely new technology. 

Ethiopia has huge potential for beekeeping because of its favourable climate for different vegetation, 

which are very good sources of nectar and pollen for honeybees. Ethiopia is endowed with botanically 

diversified honey and honey forage plant species that supply ample food to honeybees. A bimodal type 

of rainfall creates favourable conditions for harvesting honey more than twice a year. As indicated in 

section 1.2.4, over 800 bee forage plants have been already identified in Ethiopia. Ethiopia is endowed 

with over 10 million honeybee colonies (MoARD, 2007), out of which about 6.3 million (CSA, 2018) are 

estimated to be hived, while the remaining exist in the wild and have large production potential. 

Moreover, five wild honeybee species have been identified to have very huge potential for future 

apiculture growth in the country. Research has also identified over 16 mono-floral honeys and various 

multiflora honeys in Ethiopia that can easily be developed into specialty honeys.  

The government of Ethiopia is committed to transforming the apiculture sector, as reflected in the 

background papers for the Livestock Master Plan document and the second Growth and 

Transformation Plan.  The government of Ethiopia has planned to increase honey yield per harvest 

from frame hives from 20 kg in 2014/15 to 30 kg by 2019/20 and production of honey from 60,700 

tons in 2014/15 to 123,900 tons in 2019/20. Moreover, the government has aimed to increase 

beeswax production from 5.7 thousand tons in 2014/15 to 8.6 thousand tons by the end of the 

planning period (2019/20). In addition, the government has built the capacity of agricultural extension 

experts to realize its ambition of agricultural transformation. The most important indicators for this 

move are the deployment of over 60 thousand agricultural extension agents engaged in crop, livestock 

and natural resource management extension services and the establishment of over 11,000 farmer 

training centres. Building the capacity of farmers through training and demonstration of different 

improved agricultural technologies and practices is one of the strategies being used. Harnessing the 

potential of the apiculture sector is therefore a matter of enabling extension agents with technical 

skills and knowledge in improved apiculture innovations.  

About 28% of the Ethiopian population (29.1 million) is young (aged 15-29 years). Since most of this 

labour force is unemployed, there is a huge potential to deploy this potential workforce in the 

development of the apiculture sector. Since youth in general are acquainted with ICT and can be 

reached via social media and other electronic media, it will be easier to disseminate information on 

apicultural innovations using channels such as WhatsApp groups, short message services, interactive 

radio and others.  

3.1.2 Honey production and productivity in Ethiopia 

Ethiopia has huge honey production potential, and currently ranks first in Africa and tenth in the world 

in honey production. However, this potential is not practically utilized, mainly because the sector is 
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considered supplementary to other agricultural activities and has a low level of utilization of modern 

production technologies. Table 1 shows the number of different types of beehives in Ethiopia. 

Table 1:  Number and proportion of different types of beehives in Ethiopia  

Year Total number 

Traditional Intermediate Frame 

Number % of total Number 
% of 

total 
Number 

% of 

total 

2008/09  5,149,244     5,013,849  97.4  34,552  0.67 100,843  1.96 

2009/10  4,598,226     4,447,011  96.7  33,151  0.72 118,064  2.57 

2010/11  5,130,322     4,944,380  96.4  41,684  0.81 144,258  2.81 

2011/12  4,993,815     4,772,537  95.6  81,965  1.64 139,682  2.80 

2013/14  5,052,297     4,768,103  94.4  47,749  0.95 236,446  4.68 

2014/15  5,885,263     5,663,492  96.2  71,900  1.22 149,871  2.55 

2016/17  6,189,329     5,902,624  95.4  80,832  1.31 205,873  3.33 

2017/18  6,523,969     6,327,197  97.0  69,399  1.06 127,373  1.95 

Source: CSA (various years) 

As indicated in Table 1, about 97% of beehives are still traditional hives and have not shown any 

changes over the last eight years. There is a very low level of utilization of intermediate (1%) and frame 

hives (2%) (CSA, 2019). Moreover, technologies in improved apiary site development and beehive 

management have not been widely adopted. Owing to these and other challenges, the productivity of 

beehives is very low, estimated at 6 kg/hive/year for traditional hives and less than 20 kg/hive/year for 

modern (frame) hives.  

Ethiopia produces about 66,000 tons of honey a year (CSA, 2019). As can be seen from Figure 5, about 

96.3% of the total honey production is obtained from traditional hives. The honey produced from 

intermediate and frame hives respectively is extremely low and constitute 0.8% and 2.9% of total 

annual production in 2018.  

Figure 5: Honey production in Ethiopia, by beehive type  

 
Source: Author’s calculations based on CSA data (various years) 
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Apart from the total production figures indicated in Figure 5, it is important to see the productivity per 

hive in order to understand the potentials for growth using improved apiculture innovations. Despite 

the government’s ambitions to increase honey productivity per modern hives to 30 kg in 2019, 

evidence from CSA (2018) shows that it is still 15 kg/hive, which is half of the government target. The 

overall national productivity for all hives is 10 kg (Table 2).  

Table 2: Productivity per beehive based on beehive type (kg/hive/year) 

Year Traditional Intermediate Modern All hives 

2008/09                   7.38                    14.25          21.25               7.70  

2009/10                   8.73                    17.52          17.88               9.03  

2010/11                 10.32                       9.29          15.70             10.46  

2011/12                   7.65                       5.81          20.96               7.99  

2013/14                   8.35                    12.83          14.20               8.67  

2014/15                   7.82                    12.90          23.38               8.28  

2016/17                   7.27                    25.20          13.32               7.71  

2017/18                 10.08                       7.17          15.12             10.15  

Source: CSA, 2018 

Further investigation into the causes of low productivity of the Ethiopia beekeeping sector reveals that 

it is mainly because of weak interventions of the extension service in building the technical capability 

of farmers. Despite a consistently low honey productivity per hive in Ethiopia over the span of years, 

there are regional variations in the productivity figures. The important point here is that regional 

differences do not correspond to the resource potential of each region. It is normal to expect high 

productivity per hive in regions with high rainfall and abundance of bee forages and lower productivity 

in those with lower potential areas. However, the opposite has been observed for the last 10 years. 

This important difference can be observed in the Tigray region, which registered the highest 

productivity per hive as compared to other regions of the country that have better natural potential 

for honey production (CSA, various years). Some studies (Tsegabirhan et al., 2015) and our discussion 

with senior experts in the field indicate that such a difference was due to the level of attention given 

by the extension systems in the different regions for the sector. Following expert advice, the Tigray 

regional state gave due attention to the apiculture sector and the extension system worked in 

developing the skills and knowledge of farmers to improve beekeeping practices. Since Tigray is 

relatively drier than other regions (SNNPR, Oromia, Benishangul, Amhara, Gambella), the increased 

productivity in this region can be attributed to the attention given by the regional government to the 

apiculture sector and the works done to strengthen the beekeeping extension in the region. This shows 

a huge potential that could be harnessed if similar efforts are made by other regions of the country 

where there are higher rainfalls and bee forages.  
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Figure 6: Productivity per beehive by region, Ethiopia 

 

Source: Ethiopian Customs Commission (2019) 

Youth employment opportunities in the Ethiopian apiculture sector lie in engagement of the youth in 

improved (modern) beekeeping innovations after building of their technical, entrepreneurship and 

financial capacities. This will enable the youth to harness the huge existing yield gap that can be filled 

with reasonably smaller efforts, since the climate is conducive to the production of bee forages. The 

existing efforts in soil and water conservation, area closures to rehabilitate degraded lands, production 

of diverse perennial crops such as coffee and fruit trees and a range of annual crops in the different 

agroecosystems of the country could support beekeeping initiatives and also benefit from such 

initiatives through a significant increase in productivity. This implies a significant positive externality of 

beekeeping in increasing agricultural productivity, enhanced environmental protection, employment 

generation and poverty reduction. Enhanced youth employment in improved apiculture entails 

increased production and productivity in beekeeping activity, which directly contribute to the export 

earnings of the country and promote economic growth.  

3.1.3 Export performance 

In order to finance its trade deficits, the government of Ethiopia has been promoting export of 

agricultural commodities. Honey is one of the potential export commodities of Ethiopia (MoA, 2013). 

In 2017, Ethiopia exported 843 metric tons of honey, which was less than 2% of the total honey 

produced in the country. The rest of the honey is consumed domestically. About 80% of domestic 

consumption is used for making tej (Ethiopian honey wine). The volume of honey exports reached a 

maximum of 1,596 tons in 2013 and then declined due to various reasons. The lowest export 

performance was recorded in 2018 when the country was in the process of political reform and the 

export sector experienced a general decline (Figure 7). Between 2009 and 2017, honey export volume 

grew by 11%.  The value of honey exports showed a trend similar to the volume of exports (Figure 7). 

Ethiopia obtained 5.9 million USD from honey exports in 2013, which then declined to about 2.7 million 

USD in 2017.  
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Figure 7: Honey export volumes (MT) and values (USD) 

Source: Ethiopian Customs Commission (2019) 

Ethiopia is the tenth largest producer of honey globally, but only the 45th largest exporter. Ethiopia is 

listed as a third country permitted to export honey by the European Commission (COMMISSION 

DECISION of 11 June 2010, amending the Annex to Decision 2004/432/EC on the approval of residue 

monitoring plans submitted by third countries in accordance with Council Directive 96/23/EC, notified 

under document C(2010) 3548 (2010/327/EU)) (Greiling, J. 2008;  Gallmann & Thomas, 2012, p.3). 

The major importers of Ethiopian honey are Norway, Sudan, Djibouti and Germany in decreasing order 

(Figure 9). Data obtained from the Ethiopian Customs Commission (2019) reveals that volume of 

exports to European countries (Norway, Germany, UK, France) and Japan is increasing over time. This 

is a good opportunity for the Ethiopian apiculture sector, but work is needed on the competitiveness 

of the sector in order to benefit from the growing market opportunity.  

Figure 8: Destinations of honey exports from Ethiopia 

 
Source: Ethiopian Customs Commission (2019) 

 

As indicated above, the Ethiopian apiculture has several competitive edges that could be developed 

into specialty honey brands. There are special mono-floral honey types that could be developed into 
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specialty honey. More than 16 mono-floral and various multi-floral honeys have been identified in 

Ethiopia.  Coffee honey, Schefflera abyssinica (Geteme) honey, Syzygium guineese (Walleensu) honey, 

Croton Maroschus (Bakanisa) honey, Vernonia (Ebicha) honey, and Becuin glandiforum (Tebeb) honey 

are among the mono-floral honey types identified in Ethiopia. 

On the other hand, Ethiopia exported 642 tons of beeswax in 2017 (Figure 8). Like that of honey, the 

highest export levels of beeswax were reported in 2017. As shown in Figure 8, beeswax export 

performance followed the same trend as that of honey exports. The major difference lies in the growth 

rate of export volumes and values. The volume of wax exports grew by 7% while the value grew by 

16% between 2009 and 2017.  

Figure 8: Export volumes (tons) and values (USD) of beeswax from Ethiopia 

 
Data source: Ethiopian Customs Commission (2019) 

 

Germany is the largest importer of Ethiopian beeswax, followed by the United States, Japan and the 

United Kingdom. Ethiopia exports only 33% of its beeswax (Figure 9). The remaining balance is used 

domestically for candle making and beekeeping, while about 33% is wasted. This shows the potential 

to increase wax exports from Ethiopia with some investment in creating awareness and 

entrepreneurial skill development.  

Figure 9: Export volumes (tons) of beeswax from Ethiopia by import destination 

 

Source: Ethiopian Customs Commission (2019) 
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3.1.4 Technical and economic analysis of the innovation 

As indicated above, Ethiopia has suitable agroecosystems to produce diverse types of bee forages. The 

bimodal nature of rainfall in most parts of the country makes the production of bee forages easier than 

any other crop or livestock production activity. Regional differences in productivity per beehive per 

annum, where a relatively drier region of the country (Tigray) has higher productivity, reveal the 

underutilized potential in the rest of the regions. The major reason for better productivity in Tigray 

region is the attention given to the sector by the regional government in strengthening the extension 

services in beekeeping. This allowed beekeepers in the region to obtain more technical skills and 

knowledge in beekeeping and management, which resulted in increases in productivity. It is possible 

to dramatically increase productivity in other regions through better extension services, supply of 

better-quality frame hives and entrepreneurial skill development. 

The global average honey yield per hive per year for the period from 1993 to 2010 was 40-45 kg 

(Tsegabirhan, et al., 2015).  Under this pretext, there are 10 frames in each frame beehive and each 

frame can produce 3-4 kg of honey. If 50% of the frames are occupied with brood and pollen and only 

50% are filled with honey, it is possible to produce 15-20kg per super at a time. If the apiary site is well-

developed through strong extension services and the farmer can add one more super per hive, farmers 

could then obtain 30-40kgs per harvest. The difference in productivity in this case is expected only by 

improving hive management and putting one more super on each hive. The national average number 

of harvests a year under the existing traditional production system is twice a year. This means, with 

two harvests a year, the yield per hive a year could increase to 60-80kg. However, there are areas that 

harvest at least four times a year (twice after each rainy season due to the availability of bee forages). 

Assuming that it is possible to harvest 50% of the second harvest in the third and fourth harvests, the 

yield per hive per year can increase to 90-120kg with four harvests and one super. It is possible to 

increase yields per hive if farmers get better access to the required quality inputs and the apiculture 

extension gets stronger in training farmers.  If apiary sites are well-developed, especially in high 

potential areas, it is possible to increase the number of harvests to six times in a year. There are a few 

exceptional farmers that have already attained this level of productivity. However, this needs to be 

scaled up to benefit the large number of unemployed youths and the country at large. 

3.1.5 Adoption and impact of the innovation 

About 96% of beehives are still traditional, and literature shows that the rate of adoption of modern 

beekeeping technologies is low. However, this does not mean adoption of technologies is low in all 

parts of the country. The adoption rate is increasing over time in areas where focused interventions 

are made and farmers/the youth are equipped with the necessary technical and entrepreneurship 

skills and get access to finance for acquiring modern equipment. Regular technical supervision and 

support is a crucial success factor. For example, the number of beekeepers who adopted improved 

technologies has increased and the number of apiary sites,  production and productivity have also 

increased in areas where  interventions were made through the Young Entrepreneurs in Silk and Honey 

(YESH) project that is being implemented by the International Center for Insect Physiology and Ecology 

(ICIPE). Spill-over effects from beekeeping are expected to increase as a result of such interventions 

and increased apicultural activities. 

3.1.6 Trade-offs/externalities of the innovation 

Beekeeping is a business with multiple positive externalities on different sectors of the economy and 

the environment. Apart from honey production, apicultural innovations have several positive 

externalities. The most important positive externality of beekeeping is through its pollination activity. 

Bees are the best pollinators and they help to increase production and productivity of different crops, 

fruit trees, vegetables, forages and forest trees. Increases in productivity due to crop pollination are 

presented in Table 3. 
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Table 3: Productivity gains (%) in different crops due to pollination by honeybees 

S.N Crop type Increase in 

productivity (%) 

Remarks 

1 Coffee 17-39  

2 Sesame 20  

3 Cotton 10  

4 Citrus fruits 7-23  

5 Papaya 10  

6 Niger seed 43 Also increases oil content of the seed 

7 Onion seed 84  

Source: Tsegabirhan et al. (2015) 

Massive investments are underway in soil and water conservation and environmental rehabilitation in 

Ethiopia. These consist of area closures, forage and agroforestry measures for soil conservation. Tree 

planting is also being undertaken on a large scale in Ethiopia in order to implement the Climate 

Resilient Green Economy strategy of the government. In all these efforts, honeybees play a very 

important role in the pollination of different plant species and the enhancement of their development. 

Beekeeping also benefits from such interventions, since the plants serve as bee forages and aid in 

honey production. Moreover, in communities that benefit from apiculture, people care for trees and 

bees are considered as a bridge between the current and future generations.  

3.1.7 Potential for scaling 

Innovations in apiculture are among the most scalable agricultural technologies available due to their 

low financial and land requirements. The government of Ethiopia is committed to scaling up apicultural 

development across the country and creating jobs for the youth. Ethiopia has over 29 million youth 

(15-29 years). Since unemployment among this sector of the population may contribute to political 

instability, the government strongly supports sectors of the economy that can engage the youth with 

relatively lower investment.  

3.1.8 Lessons learned from application of the innovation 

The apiculture sector in Ethiopia is currently dominated by traditional technologies and characterized 

by low productivity per beehive. Ethiopia has nine regional states and efforts made by the different 

regions to transform the sector and their natural potential for apiculture vary at large. The beekeeping 

extension in most of the regions is very weak. As a result, there is a low level of technical skill and 

knowledge among bee farmers. Lessons from the Tigray region reveal that investments in improving 

the extension system can tremendously improve productivity per hive (Tsegabirhan, et al., 2015). It is 

possible to increase productivity by enhancing the capability of farmers in bee management and apiary 

site development.  

3.1.9 Broad implications 

The analysis of apiculture activities in Ethiopia shows that there is a tremendous possibility of 

increasing productivity by more than 6 times if due attention is given to the sector. Appropriate 

interventions in the sector could easily triple the current level of production, increase the incomes of 

bee farmers, create jobs for the youth and significantly support the national economy. The 

employment generation in apiculture will also contribute to gender inclusiveness, private sector 
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development and social and political stability in the country, which may even contribute to the stability 

of the Horn of Africa region.  

Relevant Policy Recommendations 

• Improve apiculture extension in order to enhance farmers’ knowledge and technical skills in 

apiculture (hive management and apiary site development). 

• Regulate the supply of quality apiculture materials: there is a need to inspect the quality of 

improved hives and related equipment produced and distributed by different entities. 

• Entrepreneurial development: There is a need to change public opinion at all levels on the 

importance of apiculture development.  

• Practice gender inclusiveness in promoting apiculture innovations. 

• Develop and implement effective regulatory systems in the apiculture industry to ensure the 

quality of apiculture inputs and outputs. 

• Apiculture is not only about beehive management. It also requires apiary development. There 

is a need to allocate land for the youth to develop bee forages. 

• Develop and implement policies that can reduce the risks and impact of agrochemicals on bee 

colonies. 

• Develop and enforce a road map for apicultural development. 

• Support public and private investment in apiculture sector.  

 

3.2 Feeds  

3.2.1 Description of the innovation and its contexts 

Ethiopia has diverse agroecosystems suitable for production of different kinds of livestock. The country 

has a huge livestock population, which is first in Africa in terms of headcount. Livestock production 

supports the livelihoods of millions in agricultural, pastoral and agropastoral societies. According to 

the FAO (2004), livestock production supports the livelihoods of over 80% of the Ethiopian population 

and contributes to 15 to 17% of the overall Gross Domestic Product (GDP) of the nation and 35 to 49% 

of the agricultural GDP. Livestock also accounts for 37 to 87% of rural household income (ibid). 

Moreover, livestock and livestock products such as meat, hides and skins are the third major export 

category, accounting for 9.4% of the export revenue (NBE, 2019). However, despite the large livestock 

resource base and the importance of livestock to the livelihoods of millions of people, the productivity 

and economic contribution of the livestock sector are below potential due to technical and non-

technical constraints (Tolera, 2012). One of the major technical constraints limiting productivity of 

livestock is the shortage and poor quality of feeds. According to a study conducted by the FAO in 2018 

(Table 4), Ethiopia has a deficit of 27 million MT of feed each year and needs to fill this gap in order to 

ensure feed security.  
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Table 4: Annual feed balance taking into account actual availability of feed resources (on 

DM basis) and the competing uses of crop residues and export of oilseeds 
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Tigray 2741 465 4744 1 9 130 8 8 10 -2 -21 

Afar 90 15 2800 0 0 4 0 3 4 -2 -35 

Amhara 
1196

8 1822 

1393

0 20 107 460 177 28 34 -6 -17 

Oromia 
1252

6 2678 

2120

7 258 213 

102

1 202 38 50 -12 -24 

Somali 237 38 2744 2 3 11 0 3 2 1 29 

B.Gumuz 510 86 2875 3 39 32 3 4 1 2 143 

SNNPR 4733 711 6914 784 7 208 98 13 23 -9 -40 

Gambela 26 7 1821 0 0 2 0 2 0 1 280 

Harari 22 5 17 0 0 1 0 0 0 0 -71 

Dire 

Dawa 40 5 36 0 0 2 0 0 0 0 -56 

Total 
3289

3 5832 

5708

8 1069 378 

187

2 488 100 126 -27 -21 

Source: Taken from FAO feed inventory study (2018) 

The problem of feed shortages is growing with increases in human and livestock population, 

encroachment of crop farming into grazing areas, increasing incidences of drought in pastoral areas 

and increasing demand for feed in export markets. These factors have contributed to sharp increases 

in feed prices, which are also reflected in the increasing prices of meat, milk and eggs. As a result, 

access to livestock products is becoming limited, particularly for the low-income group of society, 

which will eventually be reflected in the health and wellbeing of people and low economic productivity 

of the nation.  The high price of feed is also an issue in the competitiveness of meat exports from 

Ethiopia.  

With increasing demand for livestock products and the increasing use of improved animal production 

practices in dairy, poultry, and fattening, the use of commercial feeds has been increasing in Ethiopia 

(Tolera, 2007; 2012). The number of feed processing industries has also increased over time. For 

certain rations, these industries rely on imports of feed additives, pre-mixes and vitamins. In 2018, 

Ethiopia imported about 4,000 tons of feed premixes and additives (Figure 10). However, with a 

scarcity of foreign currency in the country and increasing global prices, the supply of these feed 

ingredients has become a major challenge to the feed industry and is highly manifested in domestic 

feed prices. During the consultation workshop, government officials and private sector operators 

suggested that establishing industries that can domestically produce such feed ingredients could be 

an attractive investment area in Ethiopia. This would be an opportunity to supply feed ingredients to 

the livestock industry in Ethiopia and other East African countries. This investment could be a growing 

and sound business opportunity, given the geographical proximity of Ethiopia to these countries and 

the ongoing efforts to strengthen economic ties among the Intergovernmental Authority on 

Development (IGAD) countries.  
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Figure 10: Quantity (Left) and Value (Right) of feed ingredients imported to Ethiopia  

Source: Computed from ECC (2019) 

In order to reduce the effect of high feed prices on the prices of livestock products and its subsequent 

impact on the people and the national economy, the Ethiopian government imposed a ban on feed 

exports in 2008. The ban has been in force for the last 11 years. However, the current government 

lifted this ban at the beginning of October 2019. The lifting of the ban is opening a window of 

opportunity for investors interested in the production and export of feed to different neighbouring 

countries, where the demand is high. The purpose of this study is to provide background information 

for policy and investment decisions in Ethiopian feed innovations.  

Technologies available for scaling in the Ethiopia feed industry are: 

• forage varieties to produce cultivated forages 

• harvesting, baling and piling crop residues  

• haymaking 

• urea-molasses treatment of crop residues  

• use of effective micro-organisms 

• use of industrial by-products 

 

Industry structure of commercial feed sub-sector in Ethiopia  

The number of industries operating in the feed industry is a good indicator of industry structure. 

According to a report by Bediye et al. (2018), a total of 81 enterprises were operating in the Ethiopian 

feed industry in 2016 (Table 5). These enterprises were grouped under 5 major categories. According 

to this report, 32 private enterprises and 28 farmers’ unions were engaged in the production of 

compound feeds and 21 private enterprises were engaged in the production and import of feed 

supplements (premixes, feed additives, etc.). Domestic production of feed supplements is currently 

limited to mineral supplements and effective microbes, while the delivery of premixes depends on 

imports. Major categories of premixes include those for egg production (rearing, starter and layer 

premixes), broiler premix (broiler starter, broiler grower and finisher) and ruminant premix, which 

contains vitamins, trace elements, minerals and other additives. There were 5 private enterprises 

engaged in the importing and local manufacture of feed processing equipment and machinery. There 

was only one formal forage seed production company (Table 5).  
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Table 5: Industry structure and regional distribution of feed enterprises 

Region 

Number of enterprises by category 

Total 

number of 

enterprises 

Feed 

processin

g plants 

Farmers 

union 

Supplement 

producers 

and 

importers 

Feed processing 

machinery/equipm

ent importers and 

manufacturers 

Forage 

seed 

producers 

Addis Ababa 10 1 10 4 1 26 

Oromia 12 6 4 1 0 23 

Amhara 4 7 0 0 0 11 

SNNPRS 4 6 1 0 0 11 

Tigrai 2 8 0 0 0 10 

Total 32 28 15 5 1 81 

Source: Bediye et al. (2018) 

The regional distribution of the feed industry enterprises is concentrated in Addis Ababa (32%), Oromia 

(28%), Amhara (14%), Southern Region (14%) and Tigrai (12%) (Bediye et al., 2018). In terms of their fields 

of operation, most private companies are located in Addis Ababa and Oromia regions. For instance, out 

of 32 feed processing private enterprises, 31% were in Addis Ababa and 38% were in Oromia regional 

state, while most importing companies (67% of supplement importers and 80% of equipment and 

machinery importers/manufacturers) were located in Addis Ababa. An even distribution of feed 

processing enterprises is observed along with farmers’ cooperative unions that are established by 
farmers to address the felt needs of producers in their respective regions. All of the 5 enterprises engaged 

in the importation or manufacture of feed processing equipment/machinery are located in Addis Ababa. 

The only formal commercial forage seed producer is also located in Addis Ababa. 

Major compound feeds produced by private feed-processing enterprises and farmers’ cooperative unions 

The major compound feeds produced by Ethiopian feed processing plants and the volume they process 

are indicated in Table 6. The dominant type of feed processed in 2016 by these plants were poultry 

feeds. The fact that the government plans to expand the poultry industry and that the associated 

demand for poultry feed is increasing contributes to this phenomenon. The government plans to 

substitute red meat with poultry meat, which is indicated in the Livestock Sector Development Master 

Plan and the Climate Resilient Green Economy strategy. Though the data is slightly outdated, the 

information in Table 6 shows that poultry feed constitute over 56% of the compound feed produced 

in Ethiopia. The other important sector that uses compound feed in Ethiopia is the dairy sector. 

Specifically, the urban and peri-urban dairy sector uses exotic animals that require better feed and 

other management practices. 

Table 6: Major compound feeds produced by private and farmers’ union feed -processing 

plants from September 2015 to August 2016 in tons/year 

Feed type 

Private processing 

plants 

Farmers’ union 

processing plants 
Total 

Percentage share 

of compound feed 

Dairy Feed 11920 4156 16076 26.2 

Beef cattle feed 3439 5372 8811 14.3 

Poultry feed 34362 143 34505 56.2 

Other feeds 1929 95 2024 3.3 

Total 51650 9766 61416 100 

Percentage share 84.1 15.9 100.0   

Source: Bediye et al. (2018) 
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Price trends of livestock feed in Ethiopia since 2004/05 

Price trends of feed ingredients, using 2004-05 as the base year and 2016 for the average price, suggest 

an average percentage change/increase of 602 %across the 12 years and an annual growth rate of 19 

%during this time period (Table 7). The trend in price change can be considered an indicator for the 

rapidly growing gap between the demand and supply of different livestock feeds leading to 

skyrocketing prices. The most recent price data in Table 7 is that of 2015/16 and the largest price during 

this period was that of chicken starter mash followed by grower’s mash. This poses a major challenge 

to the government’s plan to expand the poultry sector and increase access to poultry products (meat 

and egg) for people with low incomes (see section 1.6.2). Investment in the feed industry will be an 

important intervention to realize the planned development in the livestock sector and ensure better 

access to animal source foods for consumers. 

Table 7: Price trends for concentrate feeds in ETB per quintal 
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Layer ration 152 164 179 360 374 380 503 835 449% 

Grower ration 147 138 170 357 360 370 552 1027 599% 

Chick starter ration 196 169 202 386 420 450 655 1068 445% 

Dairy ration 86 108 128 302 230 230 334 611 610% 

Calf ration 94 107 136 312 340 350 428 856 811% 

Bull ration 88 106 127 301 310 310 300    
Heifer ration 92 114 134 308 320 320 280 644 600% 

Cattle ration 83 111 131 305 260 260 352 609 634% 

Sheep ration 84 105 125 301 240 260 354 644 667% 

Average increase/percentage change 602% 

Annual growth rate 19% 

Source: Alemu et al. (2012) and Bediye et al. (2018) 

We have also tried to determine the price trend in agro-industrial by-products used as ingredients for 

compound livestock feed in Ethiopia (Table 8). The largest price hike was observed for molasses, 

followed by oilseed cakes and brans. Such price increases could be the result of competing uses of 

these products, such as the production of ethanol from molasses (to be mixed with benzene) and the 

massive export of oilseeds, soybeans and maize grain. 
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Table 8: Price trends for agro-industry by-products in ETB per quintal 
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Maize 1st grade 117 140 158 560 350 300 400 510 745 537% 

Wheat bran 56 63 96 220 130 125 280 417 650 1061% 

Wheat middlings 70 76 109 230 170 170 300 420 850 1114% 

Nouge seed cake 63 88 170 250 220 220 300 480 1140 1710% 

Rapeseed cake 45 50 65 70 75 75 130 290 700 1456% 

Soybean meal   450 480 590 600 750 1200 1812 303% 

Cottonseed cake 170 175 180 200 214 220 455 500 900 429% 

Molasses 5 4 7 7 26 47 47  98 1860% 

Average price increase between 2005 and 2019 1059% 

Annual growth rate 18% 

Source: Alemu et al. (2012), Bediye et al. (2018), and Summary of Telephone interview with stakeholders 

3.2.2 Technical and economic analysis of the innovation 

The innovations to be promoted in this category are crop residue choppers, baling and storing of crop 

residues and the production of cultivated forages for both domestic and export markets. These 

technologies can contribute towards ensuring livestock feed security in Ethiopia and creating youth 

employment opportunities and business opportunities for the private sector operators. For instance, 

we have calculated the amount of crop residues that can be produced in Ethiopia per annum using 

crop production data. We used conversion factors to estimate the amount of crop residues that can 

be produced from a crop stand that produces a given quantity of grain (Tolera, 2007). Accordingly, 

based on CSA data on crop production, Ethiopia produces up to 50 million MT of crop residues per 

annum (Table 9). However, not all these feed resources (crop residues) are properly harvested and 

conserved for use during the dry season. This may require some interventions in creating awareness 

and providing training to farmers on proper harvesting, conservation and utilization techniques for 

these crop residues.  

Table 9: Quantity of crop residues that can be produced from different crop species  (CSA 

2012-2018), in metric tons 

Sources of 

crop 

residues 

2012 

(MT) 

2013 

(MT) 

2014 

(MT) 

2015 

(MT) 

2016 

(MT) 

2017 

(MT) 

2018 

(MT) 

2019 

(MT) 

Cereals 

       

35,631,859  

       

36,645,418  

       

39,955,719  

       

43,932,788  

       

43,192,396  

       

47,404,851  

       

50,185,030  

       

43,160,994  

Pulses 

         

2,400,061  

         

2,905,261  

         

3,462,732  

         

3,229,209  

         

3,326,342  

         

3,475,748  

         

3,581,860  

         

3,601,518  

Oil crops 

         

1,758,036  

         

1,843,741  

         

1,771,103  

         

1,803,534  

         

1,950,215  

         

2,197,486  

         

2,230,806  

         

2,077,043  

Total 

       

39,789,956  

       

41,394,420  

       

45,189,553  

       

48,965,531  

       

48,468,953  

       

53,078,085  

       

55,997,695  

       

48,839,555  

Source: Authors’ calculations, based on CSA annual crop production data (2012-2018) 

Based on the experiences of the Improving Productivity and Market Success of Ethiopian farmers 

(IPMS), project which was led by ILRI from 2004 - 2012, it is possible to build the capacity of the youth 

and engage them in harvesting, conservation and marketing of crop residues. Manual baling machines 

that may not require large initial investment can be used in order to address wider areas and engage 

more people using affordable technologies. This innovation will have multiple advantages, such as job 
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creation, increase in feed availability and stabilized prices of feed and livestock products. Putting aside 

the amount of employment that can be created from the chopping of maize, sorghum and millet, we 

tried to estimate the number of youths that could be employed in baling and the conservation of crop 

residues. It is estimated that Ethiopia can produce up to 50 million tons of crop residues per annum. 

Assuming a bale of crop residue weighs about 17 kg and a person can bale 200 bales a day using manual 

balers (according to personal communication with IPMS team members), baling 50 million tons of crop 

residues requires 14.7 million man-days. Assuming crop harvesting is an agricultural activity that can 

run for a period of two months, the baling operation can create employment opportunities for 245,095 

youths for two months. 

3.2.3 Adoption and impact of the innovations 

Different projects have been promoting and supporting forage and feed development in Ethiopia. 

However, the approach in most of these projects has focused on promoting feed production without 

considering the marketing aspect. As a result, the promotion of technologies by different projects have 

not resulted in their wider adoption. Generally, the adoption of improved forages, silage and 

haymaking and urea treatment of crop residues at the smallholder farmer level is very low (Alemayehu, 

et al., 2017; Gebremedhin, 2003).  

3.2.4 Trade-offs/externalities of the innovation 

There are some trade-offs in forage and other cultivated crops production. The major trade-off occurs 

with food crop production. The general belief is that the production of cultivated forages compromises 

land to be used for food crop production. However, this does not match concrete evidence on the 

profitability of cultivated forages and food production on a certain parcel of land. There are limited 

number of studies conducted on the profitability of forage production in Ethiopia. For instance, Getnet 

et al. (2016) compared the profit that can be obtained from irrigated Rhodes grass seed production 

versus traditional irrigated crops. The finding shows the absolute and comparative greater profitability 

of irrigated Rhodes grass seed. Rhodes grass seed is 4 times, 1.27 times, and 1.25 times more profitable 

than irrigated barley, irrigated wheat and irrigated tomato, respectively (Getnet et al., 2016). Negussie 

et al. (2011) also examined the economic benefit of introducing forage legume-cereal intercropping 

into a traditional mixed-farming system. The results showed that farm income and resource 

productivity increase in the range of 52-75 %and 10-14 percent, respectively. In addition, soil erosion 

and the marginal value productivity of grazing land decreases in the range of 8-9 %and 65 percent, 

respectively. This shows that the production of forages is a profitable business and has positive 

externality on the livelihoods of farmers and the environment.  

3.2.5 Potential for scaling 

Given the increasing demand for livestock products and the associated increases in the domestic and 

export markets for feed, the production of cultivated forages and proper harvesting, baling and 

conserving of crop residues are highly profitable innovations that could be easily scaled up.  

3.2.6 Lessons learned from application of the feed innovation 

Lessons from studying feed innovations in Ethiopia are the needs to consider employment generation 

and profitability of the feed innovation. The innovations should create employment and engage the 

unemployed youth.   

3.2.7 Broad implications 

It is possible to overcome the severe feed insecurity problem in Ethiopia through the conservation of 

crop residues, haymaking and conservation, and the production and proper utilization of cultivated 
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forages. The diverse agroecosystems of Ethiopia also make it possible to produce cultivated forages, 

particularly under irrigation, for the export market throughout the year.  

3.2.8 Relevant policy recommendations 

• Organize the youth in the feed sector, link them with financial support institutions and provide 

them with technologies such as:  

o balers of crop residues and hay 

o choppers for crop residues such as maize, sorghum, millet 

o mini feed millers for harvesting crop residues 

o Feed mixers  

• There are existing technologies in small-scale feed milling and management. To harness this, 

there is a need to develop good business cases and train youths on their technical, economic 

and operational aspects (maintenance and profit management of the machines)   

• Capacity development on feeds and nutrition (skill training for extension workers and 

providing them with required technologies) 

• Establish stakeholder coordination and synergy on feed enhancement  

• Create a workable strategy designed to implement existing policies (seed and feed quality 

management, marketing etc.) 

• Promote large-scale commercial cultivated forage production for both domestic and export 

markets in order to encourage investment in the feed sector 

• Private investors coordination with smallholders (contract farming/use of out growers) 

• Provide support for investments and the establishment of premix, feed additive and feed 

supplement industries in Ethiopia. Such investments will be useful for Ethiopia and East African 

countries. 

 

3.3 Integrated beef production  

3.3.1 Description of the innovation and its contexts 

Despite the huge livestock resource endowment, Ethiopia has not adequately exploited the 

international market and obtained the expected level of benefit from this resource. Taking this into 

consideration, the Ethiopian government and its development partners have given due attention to 

the  sector and sorted out the major bottlenecks hindering the development of the livestock sector in 

general, and meat exports in particular, in order to boost the country's meat exports and optimize  the 

associated foreign earnings. Since innovations in integrated beef production are intended to improve 

the competitiveness of Ethiopia’s beef exports, the discussion in this section focus entirely on the beef 

export value chain.  

Production and supply 

The diverse agroclimatic conditions of Ethiopia make it very suitable for producing different kinds of 

livestock. Most of the livestock are produced by pastoralists, agro-pastoralists and smallholder mixed 

crop–livestock farmers and sold to private entrepreneurs operating in a marketing chain involving 

collection, fattening and transportation up to terminal markets. In Ethiopia, livestock are kept for 

multiple purposes, such as sources of draft power, milk, meat, skin and hides. They are also the main 

source of income and are closely linked to the social and cultural lives of producers. The number of 
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livestock owned per household varies from location to location depending on diverse agro-ecological 

conditions and factors like feed availability, disease prevalence and resource allocation. In Ethiopia, 

cattle, goats, sheep, camel and poultry, in order of magnitude, are used for meat production; however, 

the first three species are the most common ones.  According to a CSA (2018) livestock sample survey, 

Ethiopia has 60.4 million cattle, 31.3 million sheep, 32.7 million goats and 1.4 million camels. The 

annual growth of livestock is estimated at 1.2 %for cattle, 1 %for sheep, 0.5 %for goats and 1.14 %for 

camels, while annual offtake is estimated at 10 %for cattle, 35 %for sheep, 38 %for goats and 6.5 %for 

camels (Belachew and Jemberu, 2003; Negassa and Jebar, 2008).    

Meat production is influenced by livestock population, feed availability, the genetic potential of an 

animal to convert feed, the off-take rate, and the age and sex of the animal. Taking these variables into 

account, the Ministry of Agriculture (2009) estimated Ethiopia’s potential for the production of meat 

at 0.98 million MT. Considering the dynamics of the livestock industry, we have estimated the meat 

production potential of Ethiopia following a similar approach. Our current estimate is based on the 

2018 livestock population data (CSA, 2018). Based on the cattle, sheep, goat and camel population and 

their respective off-take rates of 10, 35, 38 and 6.5 %nationally and estimated carcass weights of 130 

kg for cattle, 10 kg for shoats and 200 kg for camels, we estimate the annual meat production of 

Ethiopia at 1.04 million tonnes (Table 10).  

Table 10: Ethiopia’s Meat Production (carcass weight equivalent) 

Type of 

animals 

Total 

population 

(millions) 

Off-take 

rate per 

annum 

(%) 

Estimated 

carcass weight 

per head of 

animal (kg) 

Type of meat  

Volume of meat 

that can be 

produced per 

annum (million 

tons) 

Share of 

total 

production 

(%) 

(2) (3) (4) (6) = (2)*(3)*(4) 

Cattle 60.39 10% 130  Beef & Veal 0.785 76 

Sheep 31.30 38% 10  Mutton and Lamb  0.119 11 

Goat 32.74 35% 10  Goat Meat  0.115 11 

Camels 1.42 6.5% 200  Camel Meat  0.018 2 

Total 125.85     1.037 100 

Source: Authors’ calculations, based on CSA (2018) livestock sample survey data, MoA (2009).  

As can be seen from Table 10, the majority of meat production potential is expected to be obtained 

from cattle. However, the current volume of beef exports from Ethiopia is very small. Ethiopia exported 

about 35,000 tons of meat in 2018. About 78% of this volume was goat meat, while beef only 

accounted for 16% of total meat exported (Figure 11). Ethiopia exports chilled shoat meat to the 

Middle East. Beef is not the major meat export of Ethiopia mainly because of the high domestic price 

of animals and high cost of feeds, which challenges the competitiveness of beef exports. The domestic 

meat price appears to be very high, especially for beef, and the export market fails to compete for live 

animals in the domestic markets. The major challenge exacerbating this problem is overvalued 

Ethiopian currency (Kuma et al., 2015). The government of Ethiopia has taken action to devaluate the 

local currency in order to encourage exports. However, the measures taken at certain points in time 

could not sustainably resolve this problem, since the currency exchange in the country continued to 

be determined by the government rather than by market forces (supply and demand).  However, 

companies such as Verde Beef are trying to produce competitive products using a vertically integrated 

approach. In this approach, the company produces most of the feed used for fattening cattle, collects 

animals of a specific age and weight from smallholder producers/pastoralists, and feeds them until 

they attain a target slaughter weight. Animals are then slaughtered, and the beef is exported to 

different countries.  The volume and value of beef exports started rising after the entry of new export 

abattoirs with a higher capacity to slaughter and export frozen beef and the operationalization of a 

vertically integrated beef operation like Verde Beef.   
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As can be seen from Figure 11, goat meat is the largest relative to lamb and beef. This is mainly because 

of high demand for Ethiopian goat meat in the Middle East.  

The live animal export trade from Ethiopia is an entirely different one from that of meat exports in 

terms of the composition of animals in the export channel (Figure 12). In terms of export volume, 

sheep dominate the live animal export market followed by live cattle and camels. Live sheep export is 

targeted mainly to the United Arab Emirates for sacrifice during the Arafa season. The highest number 

of sheep exported from Ethiopia was recorded in 2015, when the country exported over 905 thousand 

sheep. In terms of value, the most earnings in foreign trade are obtained from live cattle exports due 

to the higher price of cattle as compared to sheep.  

Figure 11: Value of meat exports from Ethiopia in ‘000 USD 

why 

 

 

 

 

 

Figure 11: Ethiopia’s meat export volume (left) and value (right) . 

 

Source: Computed from ECC (2019) 

 

Figure 12: Number (left) and value (right) of Ethiopia’s live animal exports 

Source: Computed from ECC (2019) 
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Supply areas 

According to the traditional classification of livestock production systems, there are two distinct 

systems in the country. The highland areas, with altitudes of over 1500 meters above sea level (m.a.s.l), 

cover 40% of the total area of the country (1.2 million km2) and host about 60% of the total livestock 

population. On the other hand, lowland areas, whose altitude is below 1500 meters above sea level, 

cover 60% of the country’s land mass. Though the exact number is unknown because of various 

reasons, Negassa and Jebbar (2008) reported that pastoral and agro-pastoral areas contain 40% of the 

goat, 40% of sheep, 20% of cattle, and 100% of the camel population of the country.  Ayele et al. (2003) 

also indicated that cattle and sheep are the main livestock in highland areas and camels and goats are 

the prominent domestic animals in the pastoral lowlands below 1500 meters above sea level. The 

major pastoral lowland areas are located in four regional states: Somali (44 weredas), Oromia (34 

weredas), Afar (29 weredas) and SNNP (6 weredas). These are the major sources of livestock for the 

export market.  In general, the export market sources 90% of the export animals from the lowland 

pastoral areas of the country. 

3.3.2 Technical and economic analysis of the innovation 

Vertically integrated beef operations are innovations involving feed production, the sourcing of 

animals of a specific age and weight from pastoral areas, feeding of the animals (feedlot operation), 

the slaughtering of animals and the exporting of beef. As per our discussion with stakeholders 

operating in the feedlot business, the major challenges of vertically-integrated operations are getting 

access to land for feed production and the high price of feeder animals and the challenge it poses to 

competitiveness in the export market. Given the time constraint we had in collecting data for economic 

analysis, we are not able to calculate the profitability of the operation. However, we understood from 

the consultation workshop that the profitability of an operation depends on access to land to produce 

feed, since feed costs are the most important component of a feedlot operation. For instance, since 

Verde beef has larger plots of land for feed production, the company is producing over 70% of its own 

feed requirements. On the other hand, another private operator, Alana PLC, does not have access to 

land for feed production and could not sustain its operation to the extent of Verde beef. All other 

feedlots operating in Adama, Madjo, Adami Tulu and other areas rely entirely on purchased feed. 

Unlike Verde Beef, these feedlots operators export live animals by conditioning the animals while they 

go through the quarantine process. 

3.3.3 Adoption and impact of the innovation 

The idea of vertically integrated beef operations was suggested in 2011 by a USAID funded project and 

the government of Ethiopia has since been encouraging private-sector operators to participate in such 

a business. However, given the high initial investment needs of the operation, its large land demand, 

and its demand for the use of improved and well-coordinated livestock technologies, the only 

commercial-level operation implemented has been by Verde Beef. This means that the innovation is 

currently being experimented by Verde Beef and is not widely adopted yet.  

3.3.4 Trade-offs/Externalities of the innovation 

As indicated earlier, vertically integrated beef operations require getting access to a large area of land 

for feed production, a feedlot operation and a slaughterhouse facility. It is also suggested to 

additionally own a ranch to ensure a continuous supply of feeder animals of the required number and 

quality. Since land in the highlands is occupied by smallholder farmers, availing the required size of 

land for such operations will have a negative externality on smallholder farmers. However, it is possible 

to initiate such operations in partnership with smallholder farmers and pastoralists.  
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3.3.5 Potential for scaling 

Vertically integrated beef operations are a scalable innovation the Government of Ethiopia promotes 

to improve the competitiveness of the beef export sector. The government provides support and 

encourages the private sector to participate in irrigated agriculture and forage production, which 

creates favourable conditions for the scaling up of such an operation. The government support 

includes the duty-free import of irrigation equipment, machinery, import of forage seeds, income-tax-

free privilege for expatriates to be hired to support such operations and access to finance. As indicated 

earlier, the binding condition for wider adoption and scaling of this technology is getting access to 

sufficient land for the operation.  

3.3.6 Lessons learned from application of the innovation 

Lessons from the Verde Beef operation show the need to work with the surrounding community. Since 

such projects rely on the surrounding community for labour and other inputs, it is imperative to include 

community development and outreach components in the business plans for such projects. The 

outreach program could be in the form of livestock production and management technologies, 

veterinary services, out-grower schemes for forage production and a supply of feeder animals.  

3.3.7 Broad implications 

The broad implications of vertically integrated beef operations are the possibility of developing the 

Ethiopian beef industry and making it competitive through the integration of different components of 

the production system. It is possible to align smallholder farmers in the production of forages, supply 

of feeder animals, feeding and supplying the market with competitive finished animals. Smallholder 

farmers as well as commercial producers can be linked in the afore-stated areas of operation (ranching, 

feed production, feeding of animals, export of animals) in such a way that one operator creates a 

push/pull factor for the other. 

3.3.8 Relevant policy recommendations 

• Land-use policy: The government should avail suitable land for such operations. However, this 

should not be at the expense of smallholder farmers or pastoralists. Potential conflicts and the 

sustainability of a project should be taken into account when delineating investment lands. 

• Access to finance: The private sector operating in this area needs to have easy access to 

finance. This is because the operation is capital-intensive, especially to set up the farm and 

develop the proper facilities. 

• Set up a dependable market information system that is accessible for smallholder farmers and 

commercial operators. 

• Periodic mapping of resources: There is a need to periodically assess the livestock resource 

base of the country and make location-specific information available to all actors involved in 

the value chain. 

 

3.4 Index based livestock insurance  

3.4.1 Description of the innovation and its contexts 

Index-based livestock insurance (IBLI) is insurance against forage scarcity. IBLI insures based on a 

remotely sensed vegetation index (Normalized Difference Vegetation Index - NDVI) – a satellite-based 



35 

 

indicator of forage availability. It is an “asset protection policy” to keep core breeding animals alive 

during severe droughts when pasture/grazing are depleted. IBLI pay-outs are made once the index 

threshold is exceeded. Timely pay-outs are made to pastoralists to enable them to purchase resources 

needed during drought season, such as feed, water, and veterinary drugs. The insurance reduces or 

avoids the distressed selling of assets. 

IBLI in Ethiopia was launched in the Borana Zone in August 2012. Since its introduction, more than 

14,000 pastoralists have purchased the insurance. The total sum-insured is Birr 80,780,700 (or about 

USD 3 million). Oromia Insurance Company (OIC) has been serving as the underwriter of the IBLI 

product. Five pay-outs have been made so far – the largest being in 2017 (Birr 7 million or about USD 

304,337 to more than 2,500 pastoralists) and in 2019 (Birr 5 million or USD 171,306 to 3,000 

pastoralists). 1 

A range of technical and organizational capacity-building efforts were made that benefited OIC, the 

National Meteorology Agency, and a host of government and non-government agencies involved in 

disaster risk financing and management. With an effort to scale IBLI, the International Livestock 

Research Institute (ILRI) undertook IBLI pre-feasibility studies in Afar and Somali Regional States.2 

In Ethiopia, under the leadership of the MoA, discussions are underway to explore options for scaling 

IBLI within the framework of a broader agricultural insurance policy/program. 

3.4.2 Technical and economic analysis of the innovation 

Insured Value: IBLI covers the four standard livestock types in pastoral herds (i.e. camels, cattle, sheep 

and goats). For the IBLI asset protection contract, the insured value is the estimated cost of the inputs 

(feed, water, veterinary drugs, etc.) required to sustain the insured livestock over a given season in a 

year of severe drought. The following are the current insured values for the different livestock types:   

Camel= 5,000 ETB Camel= 3,000 ETB Sheep or Goats = 500 ETB 

Total Sum Insured (TSI): This is the total insured value covered by a purchased IBLI policy. For example, 

if a client purchases a policy for 1 camel, 1 cow and 4 goats, the total sum insured will be ETB 10,000 

[5,000 + 3,000 + (500x4)]. TSI is divided into two based on months covering the dry seasons in a year, 

whereby the long dry season holds 58% of the TSI and the short dry season makes up the remaining 

42%.   

Premium Rate: The premium rate is calculated as a function of the degree of risk associated with each 

Insurance Unit. The premium rate is based on a historical assessment of the frequency and level of 

payment the insurance contract would have paid out in each insurance unit. The premium rate also 

includes the cost of providing the insurance service. For the 2017/2018 season, the premium rate 

varied between 7.27% and 11.11% in the Borana Zone Insurance Units.  

Annual Premium: This is the amount that the pastoralist/client pays for annual coverage. It is the 

premium rate multiplied by the sum insured [Premium Rate x Total Sum Insured]. With an annual 

premium of 8%, the annual premium payment of the above-described pastoralist is ETB 810 [8.10% X 

10,000], or the premium rate multiplied by the total sum insured.  

Pay-out: In the event the contract is triggered, the pay-out is the compensation that insured clients 

will receive. The pay-out is a function of the severity of forage scarcity as indicated by the calculated 

index and the total sum insured of the individual client.   

 
1 For some more specific information on recent pay-outs, please click on the following link: 

http://addisstandard.com/news-drought-hit-borana-pastoralists-receive-insurance-payout/. 
2 A high-level meeting aimed at scaling IBLI in Ethiopia and the IGAD region was also held in Addis Ababa. 

Details of the meeting can be found in the following links: https://ibli.ilri.org/2018/07/24/its-all-systems-go-

for-the-scaling-up-of-index-based-livestock-insurance-in-ethiopia/, http://livestockinsurance-igad-

conference.org/. 

http://addisstandard.com/news-drought-hit-borana-pastoralists-receive-insurance-payout/
https://ibli.ilri.org/2018/07/24/its-all-systems-go-for-the-scaling-up-of-index-based-livestock-insurance-in-ethiopia/
https://ibli.ilri.org/2018/07/24/its-all-systems-go-for-the-scaling-up-of-index-based-livestock-insurance-in-ethiopia/
http://livestockinsurance-igad-conference.org/
http://livestockinsurance-igad-conference.org/
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Minimum Pay-out: is the minimum percentage of total sum insured that will be paid out by the 

insurance company each season if a contract is triggered. The minimum pay-out rate is currently set 

at 5% of TSI. 

3.4.3 Adoption and impact of the innovation 

Since launching in August 2012, the IBLI engagement in Borana Zone has steadily gained momentum 

over years and reached its height in 2017 (Figure 13).  

Figure 13: The number of insurance (IBLI) policy holders since 2013 

 
Source: https://www.researchgate.net/  

 

Underwritten by the Oromia Insurance Company (OIC), sales have increased over the past years, 

accelerating in 2017 and 2018 as record indemnities offered clients a clear demonstration of the value 

of IBLI (Figure 14). The insurance policyholders were pastoralists belonging to medium-to-high wealth 

category groups. During the first four years of project implementation, even this category of 

pastoralists insured mainly goats (shoats), the species with the lowest amount of insurance premiums. 

This was largely a risk-minimizing strategy that pastoralists employed as IBLI was new to them. The 

species composition has progressively tilted over time towards cattle and to some degree camels after 

the pastoralists experimented with the innovation and found it useful. 

The low uptake of insurance by the pastoral communities was the main challenge during the initial 

years of the project. This challenge was overcome through investigating insurance cost and incentive 

mechanisms that can attract more pastoralists and taking concrete measures to overcome the visible 

challenges. The measures taken include, among others, (i) lowering the costs of administration, raising 

awareness, premium collection and other such costs of insurance company (ies) through the use of 

digital technologies; and (ii) instituting smart subsidies that would incentivize poorer sections of the 

communities to partake in the scheme and richer segments of the communities to insure greater 

numbers of (high value) livestock. Learning from the upscaling experiences of livestock index insurance 

in Kenya and the promises IBLI expansion has shown in different parts of Ethiopia where pastoralism 

is a way of life, ILRI has been involved in providing guidance and technical assistance to pertinent 

government ministries/regional bureaus so that pastoralist insurance is treated – in practice – as an 

integral part of Ethiopia’s disaster management and social protection strategy.  
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Figure 14: Total Insured Sum and Pay-outs (USD) since 2012 

 

Source: https://www.researchgate.net/ 

The highest pay-out was recorded during the 2017 droughts, as a result of which IBLI paid out about 

USD 69,798 in September 2017 and USD 221,110 in February 2018.  ILRI, OIC and a range of partners 

are building on the experience and knowledge generated from the comprehensive research and 

development agenda around the IBLI pilot spearheaded by ILRI to support a concrete effort to scale 

the IBLI provision sustainably to other areas of Ethiopia in which pastoralists vulnerable to drought-

shocks can also benefit from IBLI coverage.   

3.4.4 Trade-offs/externalities of the innovation 

IBLI has both positive and negative externalities. The positive externality is the containment of the 

potential effects of drought on the pastoral community, enabling pastoralists to avail the necessary 

inputs ahead of time before the drought becomes severe. It reduces the burden of commercial 

destocking. This has huge positive contributions to the economy. The negative externality of IBLI could 

be soaring input prices impacting neighbouring livestock-keepers when pastoralists enter input 

markets with money injected from IBLI pay-outs.  

3.4.5 Potential for scaling 

IBLI is proven to be a scalable product. In Kenya in 2012, IBLI began to scale beyond a pilot site in 

Marsabit district into Isiolo and later Wajir. 

In Ethiopia, the amount of IBLI purchases within Borana Zone has increased progressively. In 

collaboration with the International Committee of the Red Cross (ICRC), preparations are underway to 

introduce IBLI to pastoralist households in East Hararghe Zone, Oromia Region. 

The prefeasibility studies in Afar and Somali regions have also shown IBLI’s replicability there. 

3.4.6 Lessons learned from application of the innovation 

The lessons learned from application of IBLI are the possibility of saving livestock, the main source of 

livelihood for pastoralists, by monitoring feed availability.   
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3.4.7 Broad implications 

The government and its development partners spend huge amounts of money on commercial 

destocking during drought seasons and the rehabilitation of pastoral communities after drought. 

Channelling these financial resources to strengthen IBLI and supporting the pastoral community to buy 

insurance premiums is a wise investment and creates a win-win situation for all parties involved in 

such initiatives.  

3.4.8 Main operational challenges 

• Lack of effectively organized intermediaries between underwriters and policyholders. 

• Low affordability of the insurance premium cost. 

• Poor financial literacy level of pastoralists. 

• Poor insurance participation of pastoralists during good seasons.  

• Poor infrastructure services (e.g., telecommunications/mobile reach, roads). 

• Limited human/institutional capacity in the design, development, operationalization, and 

monitoring of index-based insurance in Ethiopia among key players/actors in the insurance 

industry. 

3.4.9 Key policy/regulatory and institutional challenges           

• Absence of an enabling regulatory framework for micro-insurance. For instance, there is no 

regulation that would encourage business entities to take up function as commission agents 

for micro-insurance businesses. 

• Absence of a specific institution mandated to oversee the agricultural insurance business. 

• Lack of coordination that would hasten public-private partnerships in agricultural insurance. 

3.4.10 Recommendations 

• Inclusion of agricultural insurance as a viable disaster risk-financing strategy in the new 

economic reform agenda of the Ethiopian government. 

• Increased awareness of regional governments (e.g. Oromia and Somali) about the benefits of 

IBLI.  
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4 Conclusions and Implications  

There are several livestock innovations promoted by the government and different non-governmental 

organizations in Ethiopia. We focus on the most critical and crosscutting innovations that can address 

the major bottlenecks hindering development of the Ethiopian livestock sector and tackle youth 

unemployment, one of the most urgent macro-economic issues. Promotion of apicultural innovations 

requires relatively smaller financial investment, smaller amounts of land for forage development and 

easily attainable technical skills and knowledge. Given huge domestic and export demands for honey, 

beeswax and other bee products, it is possible to engage millions of young males and females in such 

a business that supports environmental sustainability while having a significant positive impact on 

agricultural productivity. Feed development innovations provide very attractive investment 

opportunities for private sector operators both in terms of production and marketing of feed and 

boosting livestock production in the country. In both cases, the country will benefit from job creation, 

better nutrition and food security, increased foreign earnings and economic growth. 

With the largest livestock population in Africa and huge potential in the beef industry, promoting 

integrated beef operations along with feed innovations could have a significant impact on the 

competitiveness of the Ethiopian beef export sector. Given strong commitment to transform the 

sector, private sector operators can enter such a lucrative investment venture. Promotion of livestock 

insurance is a cross-cutting innovation that ensures the feasibility of the other three innovations 

mentioned in this document. IBLI is a scalable innovation that the government of Ethiopia and other 

IGAD member countries are trying to promote in the region. 

 



40 

 

5 References  

Abebe, A. (2012). Small-holder farms livestock management practices and their implications on 

livestock water productivity in mixed crop-livestock systems in the highlands of Blue Nile basin: A 

case study from Fogera, Diga and Jeldu districts (Ethiopia). A Thesis Submitted to the Department 

of Animal and Range Sciences, Hawassa University in partial Fulfillment of the Requirements for the 

Degree of Master of Science in Agriculture (Specialization: Animal Production). 

Abule, E. and Alemayehu, M. 2015. State of Rangeland Condition and Trends in Ethiopia: in Proceedings 

of Pasture and Rangeland Research and Development in Ethiopia. Yami, A.; Assefa, G.; Gizachew, L. 

(eds), Addis Ababa. 

Alemayehu, M.; Gezahagn, K,; Fekede, F.; Getnet, A. 2017. Overview of Improved Forage and Forage 

Seed Production in Ethiopia: Lessons from Fourth Livestock Development Project. Inter J Agri Biosci, 

6(4): 217-226. www.ijagbio.com. 

Alemu, Y.; Adugna, T.; Lemma G.; Dawit, A.; Getnet, A.;  Diriba, G.; Alemayehu, M.; Seyoum, B.; and 

Yirdaw, W. 2012. Looking Ahead: in Livestock Feed Resources in Ethiopia: Challenges, Opportunities 

and the Need for Transformation. Animal Feeds Industry Association. Addis Ababa. 

Asresie, A. & Zemedu, L. (2015). Contribution of Livestock Sector in Ethiopian Economy: A Review. 

Advances in Life Science and Technology 29, 79-90. 

Ayele Solomon, Assegid Workalemahu, Jabbar M.A., Ahmed M.M. and Belachew Hurissa. 2003. 

Livestock marketing in Ethiopia: A review of structure, performance and development initiatives. 

Socio-economics and Policy Research Working Paper 52. ILRI (International Livestock Research 

Institute), Nairobi, Kenya. 35 pp. 

Bediye S., Nemi, G., & Makkar, H. (2018). Ethiopian feed industry: Current status, challenges and 

opportunities. Broadening Horizons 50. Feedipedia. Retrieved from www.feedipedia.org (19th 

December, 2019) 

Behnke, R. & Metaferia, F. (2011). The contribution of livestock to the Ethiopian economy – part II. 

IGAD LPI Working Paper 02-11. IGAD Livestock Policy Initiative. 

Belachew, H. & Jemberu, E. (2003). Challenges and opportunities of livestock trade in Ethiopia. 

Challenges and opportunities of livestock marketing in Ethiopia: Proceedings of 10th annual 

conference of the Ethiopian Society of Animal Production (ESAP) held in Addis Ababa, Ethiopia, 

August 21–23, 2003. ESAP, 1–14.  

Bikilaa, N.G., Tessemab, Z.K., Abule, E.G. (2016). Carbon sequestration potentials of semi-arid 

rangelands undertraditional management practices in Borana, Southern Ethiopia. Agriculture, 

Ecosystems and Environment 223: 108–114. 

Biruke, Y.  2003. The declining pastoral environment, vulnerability status and adaptation strategy: in 

Challenges and opportunities of livestock marketing in Ethiopia: Proceedings of 10th annual 

conference of the Ethiopian Society of Animal Production (ESAP) held in Addis Ababa, Ethiopia, 

August 21–23, 2003. ESAP, 155–163.  

Central Statistical Agency of the Federal Democratic Republic of Ethiopia (CSA) (2018). Agricultural 

Sample Survey 20017/18: Report on Livestock and Livestock Characteristics (Private Peasant 

Holdings). Statistical Bulletin 587 (II).  

Central Statistical Agency of the Federal Democratic Republic of Ethiopia (CSA & ICF. (2016). Ethiopia 

Demographic and Health Survey 2016. CSA and ICF. 

Central Statistical Agency of the Federal Democratic Republic of Ethiopia (CSA (CSA) (2008). Report on 

livestock and livestock characteristics (private peasant holdings). Statistical bulletin 446(2).  



41 

 

Central Statistical Agency of the Federal Democratic Republic of Ethiopia (CSA (2006/07). Report on 

Area and Production of Crops. Agricultural Sample Survey 2006/2007. Private Peasant Holdings, 

Meher Season. Statistical Bulletin 388 (I).  

CRGE. (2011). Federal Democratic Republic of Ethiopia. 

Development Initiatives (2017).  

Ebro, A., Dessalegn, K., & Mekasha, A. (2015). Role of Research in the Transformation of Pastoral and 

Agro-Pastoral Systems in Ethiopia. Ethiopian Institute of Agricultural Research (EIAR). 

Ethiopia Economic Association (EEA). (2002). Land tenure and agricultural development in Ethiopia. 

Ethiopia Economic Policy Research Institute. Retrieved from 

http://openlibrary.org/books/OL3738899M/Land_tenure_and_agricultural_development_in_Ethi

opia (1st September 2019) 

Ethiopian Customs Commission (ECC). (2019). Data on exports of honey and beeswax, live animals and 

meat, imports of livestock feed ingredients. 

Ethiopian Institute of Agricultural Research (EIAR). 2017. Livestock and Fisheries Research Strategies: 

Poultry, Fisheries, Apiculture and Sericulture (2016-2030). Addis Ababa 

Ethiopian Ministry of Livestock and Fisheries. (2009). 

Ethiopian Revenue and Customs Authority. (2017/2018). 

Ethiopian Sanitary and Phytosanitary Standards and Livestock and Meat Marketing Program (SPS-

LMM). 

FAO. (2004). Livestock Sector Brief. Livestock information sector analysis and policy branch.  

FAO. (2018). Country Profile, Ethiopia.  

Fisseha, M., Tegegne, A., & Dessie, T. (2010). Indigenous Chicken Production and Marketing Systems 

in Ethiopia: Characteristics and Opportunities for Market-oriented Development. Improving 

Productivity and Market Success (IPMS) of Ethiopian Farmers Project. International Livestock 

Research Institute (ILRI). 

Gallmann, P. & Thomas, H. (2012). Beekeeping and Honey Production in Southwestern Ethiopia. 

Publication history not given. Retrieved from http://docplayer.net/29395138-Beekeeping-and-

honey-production-in-southwestern-ethiopia.html (10th September 2014)  

Gebremedhin, B., Ahmed, M.M., & Ehui, S.K. (2003). Determinants of adoption of improved forage 

technologies in crop-livestock mixed systems: evidence from highlands of Ethiopia. Tropical 

Grasslands 37: 262-273. 

Gereffi, G. (1999a). A Commodity Chains Framework for Analyzing Global Industries. [Memo]. 

Getnet, K., Haileslassie, A., Dessalegne, Y., Hagos, F., Gebrehaweria, G., & Gebremedhin, B.  (2016). On 

the profitability of irrigated fodder production: comparative evidence from smallholders in Koga 

irrigation scheme, Ethiopia. Animal Production Sciences. 

Greiling, Juergen; 2008; Facilitating EU Third Country Listing for Ethiopian Honey; SNV Netherlands 

Development Organization, Case Studies 2008. 

Haile, G. (3-4 December 2009). The impact of global economic and financial crisis on the Ethiopian 

dairy industry. Impact of the global economic crisis on least developed countries’ (LDCs) productive 
capacities and trade prospects: Threats and opportunities. Least Developed Countries Ministerial 

Conference, UNIDO, UN-OHRLLS, Vienna International Center, Austria. 

Halima, H. (2007): Phenotypic and genetic characterization of indigenous chicken populations in 

northwest Ethiopia. Ph.D Thesis. University of the Free State, Bloemfontein, South Africa 



42 

 

Kenesa Teferi. Status of Beekeeping in Ethiopia – A review. Dairy and Vet Sci J. 2018; 8(4):555743. 

Kuma, T., Lanos, B., & MasAparisi, A. (2015). Analysis of price incentives for Live Cattle in Ethiopia. 

Technical notes series, MAFAP. FAO. 

Ministry of Agriculture (MoA). 2015. Agriculture Sector Growth and Transformation Plan II (2015-2020) 

(Base Case Scenario). Federal Democratic Republic of Ethiopia Ministry of Agriculture, Addis Ababa. 

Ministry of Agriculture. (2016). Nutrition sensitive agriculture draft strategic plan. Retrieved from 

http://www.moa.gov.et/documents/93665/6308679/Nutrition+Sensitive+agriculture+draft+Strat

egic+Plan.pdf/2b710b04-2cea-4442-b74c-3ea4033637ef 

Mogesse, H.H. (2007). Phenotypic and genetic characterization of indigenous chicken populations in 

North-West Ethiopia. [Ph.D Thesis]. Faculty of Natural and Agricultural Sciences, Department of 

Animal, Wildlife and Grassland Sciences. University of the Free State, Bloemfontein, South Africa. 

National Bank of Ethiopia (NBE). 2019. 2018/2019 Annual Report-National Bank. Addis Ababa 

Negassa, A. and Jabar, M., 2008. Livestock ownership, commercial off-take rates and their 

determinants in Ethiopia. Research Report № 9. ILRI (International Livestock Research Institute), 
Nairobi, Kenya. 52pp. Negassa, A., Rashid, S. and Gebremedhin, B., 2011. Livestock production and 

marketing. Ethiopia Strategy Support Program II (ESSP II), Working Paper 26. 35pp.  

Negassa, A., Rashid, S. & Gebremedhin, B. (2011). Livestock production and marketing in Ethiopia. 

Ethiopian Support Strategy Program II (ESSP II) Working Paper 26. IFPRI. 

Negassa, A., Shapiro, B., Kidane, T., Abdena, A., & Hanson J. (2016). Ex-ante assessment of the potential 

market demand for improved forage seed and planting material among smallholder farmers in 

Ethiopia: A contingent valuation analysis. ILRI Project Report. International Livestock Research 

Institute (ILRI). 

Schumann, A. W., & Sumner, M.E. (1999). Plant Nutrient Availability from Mixtures of Fly Ashes and 

Biosolids. J. Environ. Qual. 28:1651-1657. doi:10.2134/jeq1999.00472425002800050032x. 

Shapiro, B.I., Gebru, G., Desta, S., Negassa, A., Negussie, K., Aboset, G. & Mechal, H. (2015). Ethiopia 

Livestock Master Plan. ILRI Project Report. International Livestock Research Institute (ILRI), 127. 

Shapiro, B.I., Gebru, G., Desta, S., Negassa, A., Nigussie, K., Aboset, G., & Mechale, H. (2017). Developed 

by the Ethiopia Ministry of Livestock and Fisheries and the International Livestock Research 

Institute Livestock Master Plan Team October 2017. 

Tadelle, D. & Ogle, B. (2001). Village Poultry Production System in the Central Highlands of Ethiopia. 

Tropical Animal Health and Production 33:521- 537. 

Teferi, K. (2018). Status of Beekeeping in Ethiopia- A Review. Dairy and Vet Sci J. 8(4): 555743. doi: 

10.19080/JDVS.2018.08.555743. 

Tegegne, A., Birhanu, G., & Hoekstra, D. (Sep 5-7, 2006). Input supply system and services for Market 

oriented Livestock Production in Ethiopia. Paper presented at the 14th annual conference of the 

Ethiopian Society for Annual Production (ESAP) on: Institutional arrangements and challenges in 

market oriented livestock agriculture in Addis Ababa, Ethiopia. 

Tolera, A., Yami, A., Alemu, D. (2012). Livestock Feed Resources in Ethiopia: Challenges, Opportunities 

and Need for Transformation. Ethiopian Animal Feeds Industry Association.  

Tsegabirhan, W., Haileselassie, T., Mengistu, A. (2015). Strategic Plan to Develop a Globally Competitive 

Honey Industry in Ethiopia. Submitted to Ministry of Industry, Federal Democratic Republic of 

Ethiopia. 

WFP. (2013). The Cost of in AFRICA Implications for the Growth and Transformation of Ethiopia. 



 

 

ZEF Working Paper Series, ISSN 1864-6638   

Center for Development Research, University of Bonn  

Editors: Christian Borgemeister, Joachim von Braun, Manfred Denich, Till Stellmacher and Eva Youkhana  

 

 

1. Evers, Hans-Dieter and Solvay Gerke (2005). Closing the Digital Divide: Southeast Asia’s Path Towards a 

Knowledge Society.   

2. Bhuiyan, Shajahan and Hans-Dieter Evers (2005). Social Capital and Sustainable Development: Theories and 

Concepts.   

3. Schetter, Conrad (2005). Ethnicity and the Political Reconstruction of Afghanistan.   

4. Kassahun, Samson (2005). Social Capital and Community Efficacy. In Poor Localities of Addis Ababa Ethiopia.   

5. Fuest, Veronika (2005).  Policies,  Practices  and  Outcomes  of  Demand-oriented  Community  Water  Supply  

in  Ghana:  The  National Community Water and Sanitation Programme 1994 – 2004.   

6. Menkhoff, Thomas and Hans-Dieter Evers (2005). Strategic Groups in a Knowledge Society: Knowledge Elites 

as Drivers of Biotechnology Development in Singapore.   

7. Mollinga, Peter P. (2005). The Water Resources Policy Process in India: Centralisation, Polarisation and New 

Demands on Governance.  

8. Evers, Hans-Dieter (2005). Wissen ist Macht: Experten als Strategische Gruppe.  

8.a   Evers, Hans-Dieter and Solvay Gerke (2005). Knowledge is Power: Experts as Strategic Group.  

9. Fuest,   Veronika   (2005).   Partnerschaft,   Patronage   oder   Paternalismus?   Eine   empirische   Analyse   der   

Praxis   universitärer Forschungskooperation mit Entwicklungsländern.  

10. Laube, Wolfram (2005). Promise and Perils of Water Reform: Perspectives from Northern Ghana.  

11. Mollinga, Peter P. (2004). Sleeping with the Enemy: Dichotomies and Polarisation in Indian Policy Debates on 

the Environmental and Social Effects of Irrigation.  

12. Wall, Caleb (2006). Knowledge for Development: Local and External Knowledge in Development Research.  

13. Laube, Wolfram and Eva Youkhana (2006). Cultural, Socio-Economic and Political Con-straints for Virtual Water 

Trade: Perspectives from the Volta Basin, West Africa.   

14. Hornidge, Anna-Katharina (2006). Singapore: The Knowledge-Hub in the Straits of Malacca.  

15. Evers, Hans-Dieter and Caleb Wall (2006). Knowledge Loss: Managing Local Knowledge in Rural Uzbekistan.  

16. Youkhana,  Eva;  Lautze,  J.  and  B.  Barry  (2006).  Changing  Interfaces  in  Volta  Basin  Water  Management:  

Customary,  National  and Transboundary.  

17. Evers,  Hans-Dieter  and  Solvay  Gerke  (2006).  The  Strategic  Importance  of  the  Straits  of  Malacca  for  

World  Trade  and  Regional Development.  

18. Hornidge, Anna-Katharina (2006). Defining Knowledge in Germany and Singapore: Do the Country-Specific 

Definitions of Knowledge Converge?  

19. Mollinga, Peter M. (2007). Water Policy – Water Politics: Social Engineering and Strategic Action in Water 

Sector Reform.  

20. Evers, Hans-Dieter and Anna-Katharina Hornidge (2007). Knowledge Hubs Along the Straits of Malacca.  

21. Sultana,  Nayeem  (2007).  Trans-National  Identities,  Modes  of  Networking  and  Integration  in  a  Multi-

Cultural  Society.  A  Study  of Migrant Bangladeshis in Peninsular Malaysia.  

22. Yalcin,  Resul  and  Peter  M.  Mollinga  (2007).  Institutional  Transformation  in  Uzbekistan’s  Agricultural  and  

Water  Resources Administration: The Creation of a New Bureaucracy.  

23. Menkhoff,  T.;  Loh,  P.  H.  M.; Chua,  S.  B.;  Evers,  H.-D.  and  Chay  Yue  Wah  (2007).  Riau  Vegetables  for  

Singapore  Consumers:  A Collaborative Knowledge-Transfer Project Across the Straits of Malacca.  

24. Evers, Hans-Dieter and Solvay Gerke (2007). Social and Cultural Dimensions of Market Expansion.  

25. Obeng, G. Y.; Evers, H.-D.; Akuffo, F. O., Braimah, I. and A. Brew-Hammond (2007). Solar PV Rural Electrification 

and Energy-Poverty Assessment in Ghana: A Principal Component Analysis.  



 

 

26. Eguavoen,  Irit;  E.  Youkhana  (2008).  Small  Towns  Face  Big  Challenge.  The  Management  of  Piped  Systems  

after  the  Water  Sector Reform in Ghana.  

27. Evers, Hans-Dieter (2008). Knowledge Hubs and Knowledge Clusters: Designing a Knowledge Architecture for 

Development  

28. Ampomah, Ben Y.; Adjei, B. and E. Youkhana (2008). The Transboundary Water Resources Management 

Regime of the Volta Basin.  

29. Saravanan.V.S.;  McDonald,  Geoffrey  T.  and  Peter  P.  Mollinga  (2008).  Critical  Review  of  Integrated  Water  

Resources  Management: Moving Beyond Polarised Discourse.  

30. Laube,  Wolfram;  Awo,  Martha  and  Benjamin  Schraven  (2008).  Erratic  Rains  and  Erratic  Markets:  

Environmental  change,  economic globalisation and the expansion of shallow groundwater irrigation in West 

Africa.   

31. Mollinga, Peter P. (2008). For a Political Sociology of Water Resources Management.  

32. Hauck, Jennifer; Youkhana, Eva (2008). Histories of water and fisheries management in Northern Ghana.  

33. Mollinga, Peter P. (2008). The Rational Organisation of Dissent. Boundary concepts, boundary objects and 

boundary settings in the interdisciplinary study of natural resources management.  

34. Evers, Hans-Dieter; Gerke, Solvay (2009). Strategic Group Analysis.  

35. Evers,  Hans-Dieter;  Benedikter,  Simon  (2009).  Strategic  Group  Formation  in  the  Mekong  Delta  -  The  

Development  of  a  Modern Hydraulic Society.  

36. Obeng,  George  Yaw;  Evers,  Hans-Dieter  (2009).  Solar  PV  Rural  Electrification  and  Energy-Poverty:  A  

Review  and  Conceptual Framework With Reference to Ghana.  

37. Scholtes, Fabian (2009). Analysing and explaining power in a capability perspective.  

38. Eguavoen, Irit (2009). The Acquisition of Water Storage Facilities in the Abay River Basin, Ethiopia.  

39. Hornidge,  Anna-Katharina;  Mehmood  Ul  Hassan;  Mollinga,  Peter  P.  (2009).  ‘Follow  the  Innovation’  –  A  

joint  experimentation  and learning approach to transdisciplinary innovation research.  

40. Scholtes, Fabian (2009). How does moral knowledge matter in development practice, and how can it be 

researched?  

41. Laube, Wolfram (2009). Creative Bureaucracy: Balancing power in irrigation administration in northern Ghana.  

42. Laube, Wolfram (2009). Changing the Course of History? Implementing water reforms in Ghana and South 

Africa.  

43. Scholtes,  Fabian  (2009).  Status  quo  and  prospects  of  smallholders  in  the  Brazilian  sugarcane  and  ethanol  

sector:  Lessons  for development and poverty reduction.  

44. Evers, Hans-Dieter; Genschick, Sven; Schraven, Benjamin (2009). Constructing Epistemic Landscapes: Methods 

of GIS-Based Mapping.  

45. Saravanan V.S. (2009). Integration of Policies in  Framing Water Management Problem: Analysing Policy 

Processes using a  Bayesian Network.  

46. Saravanan V.S. (2009). Dancing to the Tune of Democracy: Agents Negotiating Power to Decentralise Water 

Management.  

47. Huu,  Pham  Cong;  Rhlers,  Eckart;  Saravanan,  V.  Subramanian  (2009).  Dyke  System  Planing:  Theory  and  

Practice  in  Can  Tho  City, Vietnam.  

48. Evers, Hans-Dieter; Bauer, Tatjana (2009). Emerging Epistemic Landscapes: Knowledge Clusters in Ho Chi Minh 

City and the Mekong Delta.  

49. Reis,  Nadine;  Mollinga,  Peter  P.  (2009).  Microcredit  for  Rural  Water  Supply  and  Sanitation  in  the  

Mekong  Delta.  Policy implementation between the needs for clean water and ‘beautiful latrines’.  

50. Gerke, Solvay; Ehlert, Judith (2009). Local Knowledge as Strategic Resource: Fishery in the Seasonal Floodplains 

of the Mekong Delta, Vietnam  



 

 

51. Schraven,  Benjamin;  Eguavoen,  Irit;  Manske,  Günther  (2009).  Doctoral  degrees  for  capacity  development:  

Results  from  a  survey among African BiGS-DR alumni.  

52. Nguyen, Loan (2010). Legal Framework of the Water Sector in Vietnam.  

53. Nguyen, Loan (2010). Problems of Law Enforcement in Vietnam. The Case of Wastewater Management in Can 

Tho City.  

54. Oberkircher, Lisa et al. (2010). Rethinking Water Management in Khorezm, Uzbekistan. Concepts and 

Recommendations.  

55. Waibel, Gabi (2010). State Management in Transition: Understanding Water Resources Management in 

Vietnam.  

56. Saravanan  V.S.;  Mollinga,  Peter  P.  (2010). Water Pollution and Human Health. Transdisciplinary Research 

on Risk Governance in a Complex Society.  

57. Vormoor, Klaus (2010). Water Engineering, Agricultural Development and Socio-Economic Trends in the 

Mekong Delta, Vietnam.  

58. Hornidge, Anna-Katharina; Kurfürst, Sandra (2010). Envisioning the Future, Conceptualising Public Space. 

Hanoi and Singapore Negotiating Spaces for Negotiation.  

59. Mollinga, Peter P. (2010). Transdisciplinary Method for Water Pollution and Human Health Research.  

60. Youkhana, Eva (2010). Gender and the development of handicraft production in rural Yucatán/Mexico.  

61. Naz, Farhat; Saravanan V. Subramanian (2010). Water Management across Space and Time in India.  

62. Evers, Hans-Dieter; Nordin, Ramli, Nienkemoer, Pamela (2010). Knowledge Cluster Formation in Peninsular 

Malaysia: The Emergence of an Epistemic Landscape.  

63. Mehmood Ul Hassan; Hornidge, Anna-Katharina (2010). ‘Follow the Innovation’ – The second year of a joint 

experimentation and learning approach to transdisciplinary research in Uzbekistan.  

64. Mollinga, Peter P. (2010). Boundary concepts for interdisciplinary analysis of irrigation water management in 

South Asia.  

65. Noelle-Karimi, Christine (2006). Village Institutions in the Perception of National and International Actors in 

Afghanistan. (Amu Darya Project Working Paper No. 1)  

66. Kuzmits, Bernd (2006). Cross-bordering Water Management in Central Asia.  (Amu Darya Project Working 

Paper No. 2)  

67. Schetter, Conrad; Glassner, Rainer;  Karokhail,  Masood  (2006). Understanding Local Violence. Security 

Arrangements in Kandahar, Kunduz and Paktia.  (Amu Darya Project Working Paper No. 3)  

68. Shah, Usman (2007). Livelihoods in the Asqalan and Sufi-Qarayateem Canal Irrigation Systems in the Kunduz 

River Basin.  (Amu Darya Project Working Paper No. 4)  

69. ter Steege, Bernie (2007). Infrastructure and Water Distribution in the Asqalan and Sufi-Qarayateem Canal 

Irrigation Systems in the Kunduz River Basin.  (Amu Darya Project Working Paper No. 5)  

70. Mielke, Katja (2007). On The Concept of ‘Village’ in Northeastern Afghanistan. Explorations from Kunduz 

Province.  (Amu Darya Project Working Paper No. 6)  

71. Mielke, Katja; Glassner, Rainer; Schetter, Conrad; Yarash, Nasratullah (2007). Local Governance in Warsaj and 

Farkhar Districts.  (Amu Darya Project Working Paper No. 7)  

72. Meininghaus, Esther (2007). Legal Pluralism in Afghanistan.  (Amu Darya Project Working Paper No. 8)  

73. Yarash,  Nasratullah;  Smith,  Paul;  Mielke,  Katja  (2010).  The  fuel  economy  of  mountain  villages  in  

Ishkamish  and  Burka  (Northeast Afghanistan). Rural subsistence and urban marketing patterns.  (Amu Darya 

Project Working Paper No. 9)  

74. Oberkircher, Lisa (2011). ‘Stay – We Will Serve You Plov!’. Puzzles and pitfalls of water research in rural 

Uzbekistan.  

75. Shtaltovna, Anastasiya; Hornidge, Anna-Katharina; Mollinga, Peter P. (2011). The Reinvention of Agricultural 

Service Organisations in Uzbekistan – a Machine-Tractor Park in the Khorezm Region.  



 

 

76.  Stellmacher, Till; Grote, Ulrike (2011). Forest Coffee Certification in Ethiopia: Economic Boon or Ecological 

Bane?  

77. Gatzweiler, Franz W.; Baumüller, Heike; Ladenburger, Christine; von Braun, Joachim (2011). Marginality. 

Addressing the roots causes of extreme poverty. 

78. Mielke, Katja; Schetter, Conrad; Wilde, Andreas (2011). Dimensions of Social Order: Empirical Fact, Analytical 

Framework and Boundary Concept. 

79. Yarash, Nasratullah; Mielke, Katja (2011). The Social Order of the Bazaar: Socio-economic embedding of Retail 

and Trade in Kunduz and Imam Sahib 

80. Baumüller, Heike; Ladenburger, Christine; von Braun, Joachim (2011). Innovative business approaches for the 

reduction of extreme poverty and marginality? 

81. Ziai, Aram (2011). Some reflections on the concept of ‘development’. 

82. Saravanan V.S., Mollinga, Peter P. (2011). The Environment and Human Health - An Agenda for Research. 

83. Eguavoen, Irit; Tesfai, Weyni (2011). Rebuilding livelihoods after dam-induced relocation in Koga, Blue Nile 

basin, Ethiopia. 

84. Eguavoen, I., Sisay Demeku Derib et al. (2011). Digging, damming or diverting? Small-scale irrigation in the Blue 

Nile basin, Ethiopia. 

85. Genschick, Sven (2011). Pangasius at risk - Governance in farming and processing, and the role of different 

capital. 

86. Quy-Hanh Nguyen, Hans-Dieter Evers (2011). Farmers as knowledge brokers: Analysing three cases from 

Vietnam’s Mekong Delta. 

87. Poos, Wolf Henrik (2011). The local governance of social security in rural Surkhondarya, Uzbekistan. Post-Soviet 

community, state and social order. 

88. Graw, Valerie; Ladenburger, Christine (2012). Mapping Marginality Hotspots. Geographical Targeting for 

Poverty Reduction. 

89. Gerke, Solvay; Evers, Hans-Dieter (2012). Looking East, looking West: Penang as a Knowledge Hub. 

90. Turaeva, Rano (2012). Innovation policies in Uzbekistan: Path taken by ZEFa project on innovations in the 

sphere of agriculture. 

91. Gleisberg-Gerber, Katrin (2012). Livelihoods and land management in the Ioba Province in south-western 

Burkina Faso. 

92. Hiemenz, Ulrich (2012). The Politics of the Fight Against Food Price Volatility – Where do we stand and where 

are we heading? 

93. Baumüller, Heike (2012). Facilitating agricultural technology adoption among the poor: The role of service 

delivery through mobile phones. 

94. Akpabio, Emmanuel M.; Saravanan V.S. (2012). Water Supply and Sanitation Practices in  Nigeria: Applying 

Local Ecological Knowledge to Understand Complexity. 

95. Evers, Hans-Dieter; Nordin, Ramli (2012). The Symbolic Universe of Cyberjaya, Malaysia. 

96. Akpabio, Emmanuel M. (2012). Water Supply and Sanitation Services Sector in Nigeria: The Policy Trend and 

Practice Constraints.  

97. Boboyorov, Hafiz (2012). Masters and Networks of Knowledge Production and Transfer in the Cotton Sector of 

Southern Tajikistan. 

98. Van Assche, Kristof; Hornidge, Anna-Katharina (2012). Knowledge in rural transitions - formal and informal 

underpinnings of land governance in Khorezm. 

99. Eguavoen, Irit (2012). Blessing and destruction. Climate change and trajectories of blame in Northern Ghana. 

100. Callo-Concha, Daniel; Gaiser, Thomas and Ewert, Frank (2012). Farming and cropping systems in the West 

African Sudanian Savanna. WASCAL research area: Northern Ghana, Southwest Burkina Faso and Northern 

Benin. 



 

 

101. Sow, Papa (2012). Uncertainties and conflicting environmental adaptation strategies in the region of the Pink 

Lake, Senegal. 

102. Tan, Siwei (2012). Reconsidering the Vietnamese development vision of “industrialisation and modernisation 

by 2020”. 

103. Ziai, Aram (2012). Postcolonial perspectives on ‘development’. 

104. Kelboro, Girma; Stellmacher, Till (2012). Contesting the National Park theorem? Governance and land use in 

Nech Sar National Park, Ethiopia. 

105. Kotsila, Panagiota (2012). “Health is gold”: Institutional structures and the realities of health access in the 

Mekong Delta, Vietnam. 

106. Mandler, Andreas (2013). Knowledge and Governance Arrangements in Agricultural Production: Negotiating 

Access to Arable Land in Zarafshan Valley, Tajikistan. 

107. Tsegai, Daniel; McBain, Florence; Tischbein, Bernhard (2013). Water, sanitation and hygiene: the missing link 

with agriculture. 

108. Pangaribowo, Evita Hanie; Gerber, Nicolas; Torero, Maximo (2013). Food and Nutrition Security Indicators: A 

Review. 

109. von Braun, Joachim; Gerber, Nicolas; Mirzabaev, Alisher; Nkonya Ephraim (2013). The Economics of Land 

Degradation. 

110. Stellmacher, Till (2013). Local forest governance in Ethiopia: Between legal pluralism and livelihood realities. 

111. Evers, Hans-Dieter; Purwaningrum, Farah (2013). Japanese Automobile Conglomerates in Indonesia: 

Knowledge Transfer within an Industrial Cluster in the Jakarta Metropolitan Area. 

112. Waibel, Gabi; Benedikter, Simon (2013). The formation water user groups in a nexus of central directives and 

local administration in the Mekong Delta, Vietnam. 

113. Ayaribilla Akudugu, Jonas; Laube, Wolfram (2013). Implementing Local Economic Development in Ghana: 

Multiple Actors and Rationalities. 

114. Malek, Mohammad Abdul; Hossain, Md. Amzad; Saha, Ratnajit; Gatzweiler, Franz W. (2013). Mapping 

marginality hotspots and agricultural potentials in Bangladesh. 

115. Siriwardane, Rapti; Winands, Sarah (2013). Between hope and hype: Traditional knowledge(s) held by marginal 

communities. 

116. Nguyen, Thi Phuong Loan (2013). The Legal Framework of Vietnam’s Water Sector: Update 2013. 

117. Shtaltovna, Anastasiya (2013). Knowledge gaps and rural development in Tajikistan. Agricultural advisory 

services as a panacea? 

118. Van Assche, Kristof; Hornidge, Anna-Katharina; Shtaltovna, Anastasiya; Boboyorov, Hafiz (2013). Epistemic 

cultures, knowledge cultures and the transition of agricultural expertise. Rural development in Tajikistan, 

Uzbekistan and Georgia. 

119. Schädler, Manuel; Gatzweiler, Franz W. (2013). Institutional Environments for Enabling Agricultural Technology 

Innovations: The role of Land Rights in Ethiopia, Ghana, India and Bangladesh. 

120. Eguavoen, Irit; Schulz, Karsten; de Wit, Sara; Weisser, Florian; Müller-Mahn, Detlef (2013). Political dimensions 

of climate change adaptation. Conceptual reflections and African examples. 

121. Feuer, Hart Nadav; Hornidge, Anna-Katharina; Schetter, Conrad (2013). Rebuilding Knowledge. Opportunities 

and risks for higher education in post-conflict regions. 

122. Dörendahl, Esther I. (2013). Boundary work and water resources. Towards improved management and 

research practice? 

123. Baumüller, Heike (2013). Mobile Technology Trends and their Potential for Agricultural Development 

124. Saravanan, V.S. (2013). “Blame it on the community, immunize the state and the international agencies.” An 

assessment of water supply and sanitation programs in India.  



 

 

125. Ariff, Syamimi; Evers, Hans-Dieter; Ndah, Anthony Banyouko; Purwaningrum, Farah (2014). Governing 

Knowledge for Development: Knowledge Clusters in Brunei Darussalam and Malaysia. 

126. Bao, Chao; Jia, Lili (2014). Residential fresh water demand in China. A panel data analysis. 

127. Siriwardane, Rapti (2014). War, Migration and Modernity: The Micro-politics of the Hijab in Northeastern Sri 

Lanka. 

128. Kirui, Oliver Kiptoo; Mirzabaev, Alisher (2014). Economics of Land Degradation in Eastern Africa. 

129. Evers, Hans-Dieter (2014). Governing Maritime Space: The South China Sea as a Mediterranean Cultural Area. 

130. Saravanan, V. S.; Mavalankar, D.; Kulkarni, S.; Nussbaum, S.; Weigelt, M. (2014). Metabolized-water breeding 

diseases in urban India: Socio-spatiality of water problems and health burden in Ahmedabad. 

131. Zulfiqar, Ali; Mujeri, Mustafa K.; Badrun Nessa, Ahmed (2014). Extreme Poverty and Marginality in Bangladesh: 

Review of Extreme Poverty Focused Innovative Programmes.  

132. Schwachula, Anna; Vila Seoane, Maximiliano; Hornidge, Anna-Katharina (2014). Science, technology and 

innovation in the context of development. An overview of concepts and corresponding policies recommended 

by international organizations.  

133. Callo-Concha, Daniel (2014). Approaches to managing disturbance and change: Resilience, vulnerability and 

adaptability. 

134. Mc Bain, Florence (2014). Health insurance and health environment: India’s subsidized health insurance in a 

context of limited water and sanitation services. 

135. Mirzabaev, Alisher; Guta, Dawit; Goedecke, Jann; Gaur, Varun; Börner, Jan; Virchow, Detlef; Denich, Manfred; 

von Braun, Joachim (2014). Bioenergy, Food Security and Poverty Reduction: Mitigating tradeoffs and 

promoting synergies along the Water-Energy-Food Security Nexus. 

136. Iskandar, Deden Dinar; Gatzweiler, Franz (2014). An optimization model for technology adoption of 

marginalized smallholders: Theoretical support for matching technological and institutional innovations. 

137. Bühler, Dorothee; Grote, Ulrike; Hartje, Rebecca; Ker, Bopha; Lam, Do Truong; Nguyen, Loc Duc; Nguyen, Trung 

Thanh; Tong, Kimsun (2015). Rural Livelihood Strategies in Cambodia: Evidence from a household survey in 

Stung Treng. 

138. Amankwah, Kwadwo; Shtaltovna, Anastasiya; Kelboro, Girma; Hornidge, Anna-Katharina (2015). A Critical 

Review of the Follow-the-Innovation Approach: Stakeholder collaboration and agricultural innovation 

development. 

139. Wiesmann, Doris; Biesalski, Hans Konrad; von Grebmer, Klaus; Bernstein, Jill (2015). Methodological review 

and revision of the Global Hunger Index. 

140. Eguavoen, Irit; Wahren, Julia (2015). Climate change adaptation in Burkina Faso: aid dependency and obstacles 

to political participation. Adaptation au changement climatique au Burkina Faso: la dépendance à l'aide et les 

obstacles à la participation politique. 

141. Youkhana, Eva. Postponed to 2016 (147). 

142. Von Braun, Joachim; Kalkuhl, Matthias (2015). International Science and Policy Interaction for Improved Food 

and Nutrition Security: toward an International Panel on Food and Nutrition (IPFN). 

143. Mohr, Anna; Beuchelt, Tina; Schneider, Rafaël; Virchow, Detlef (2015). A rights-based food security principle 

for biomass sustainability standards and certification systems. 

144. Husmann, Christine; von Braun, Joachim; Badiane, Ousmane; Akinbamijo, Yemi; Fatunbi, Oluwole Abiodun; 

Virchow, Detlef (2015). Tapping Potentials of Innovation for Food Security and Sustainable Agricultural Growth: 

An Africa-Wide Perspective. 

145. Laube, Wolfram (2015). Changing Aspirations, Cultural Models of Success, and Social Mobility in Northern 

Ghana.  

146. Narayanan, Sudha; Gerber, Nicolas (2016). Social Safety Nets for Food and Nutritional Security in India. 



 

 

147. Youkhana, Eva (2016). Migrants’ religious spaces and the power of Christian Saints – the Latin American Virgin 

of Cisne in Spain. 

148. Grote, Ulrike; Neubacher, Frank (2016). Rural Crime in Developing Countries: Theoretical Framework, Empirical 

Findings, Research Needs. 

149. Sharma, Rasadhika; Nguyen, Thanh Tung; Grote, Ulrike; Nguyen, Trung Thanh. Changing Livelihoods 

in Rural Cambodia: Evidence from panel household data in Stung Treng. 

150. Kavegue, Afi; Eguavoen, Irit (2016). The experience and impact of urban floods and pollution in Ebo Town, 

Greater Banjul Area, in The Gambia. 

151. Mbaye, Linguère Mously; Zimmermann, Klaus F. (2016). Natural Disasters and Human Mobility. 

152. Gulati, Ashok; Manchanda, Stuti; Kacker, Rakesh (2016). Harvesting Solar Power in India. 

153. Laube, Wolfram; Awo, Martha; Derbile, Emmanuel (2017). Smallholder Integration into the Global Shea Nut 

Commodity Chain in Northern Ghana. Promoting poverty reduction or continuing exploitation? 

154. Attemene, Pauline; Eguavoen, Irit (2017). Effects of sustainability communication on environments and rural 

livelihoods. 

155. Von Braun, Joachim; Kofol, Chiara (2017). Expanding Youth Employment in the Arab Region and Africa.  

156. Beuchelt, Tina (2017). Buying green and social from abroad: Are biomass-focused voluntary sustainability 

standards useful for European public procurement? 

157. Bekchanov, Maksud (2017). Potentials of Waste and Wastewater Resources Recovery and Re-use (RRR) 

Options for Improving Water, Energy and Nutrition Security. 

158. Leta, Gerba; Kelboro, Girma; Stellmacher, Till; Hornidge, Anna-Katharina (2017). The agricultural extension 

system in Ethiopia: operational setup, challenges and opportunities. 

159. Ganguly, Kavery; Gulati, Ashok; von Braun, Joachim (2017). Innovations spearheading the next transformations 

in India’s agriculture. 

160. Gebreselassie, Samuel; Haile Mekbib G.; Kalkuhl, Matthias (2017). The Wheat Sector in Ethiopia: Current Status 

and Key Challenges for Future Value Chain Development. 

161. Jemal, Omarsherif Mohammed, Callo-Concha, Daniel (2017). Potential of Agroforestry for Food and Nutrition 

Security of Small-scale Farming Households. 

162. Berga, Helen; Ringler, Claudia; Bryan, Elizabeth; El Didi, Hagar; Elnasikh Sara (2017). Addressing Transboundary 

Cooperation in the Eastern Nile through the Water-Energy-Food Nexus. Insights from an E-survey and Key 

Informant Interviews.  

163. Bekchanov, Maksud (2017). Enabling Environment for Waste and Wastewater Recycling and Reuse Options in 

South Asia: the case of Sri Lanka. 

164. Kirui, Oliver Kiptoo; Kozicka, Martha (2018). Vocational Education and Training for Farmers and Other Actors 

in the Agri-Food Value Chain in Africa. 

165. Christinck, Anja; Rattunde, Fred; Kergna, Alpha; Mulinge, Wellington; Weltzien, Eva (2018). Identifying Options 

for the Development of Sustainable Seed Systems - Insights from Kenya and Mali. 

166. Tambo, Justice A. (2018). Recognizing and rewarding farmers’ creativity through contests: experiences and 

insights from four African countries. 

167. von Braun, Joachim (2018). Innovations to Overcome the Increasingly Complex Problems of Hunger. 

168. Bechanov, Maksud; Evia, Pablo (2018). Resources Recovery and Reuse in Sanitation and Wastewater Systems: 

Options and Investment Climate in South and Southeast Asian Countries. 

169. Kirui, Oliver K.; von Braun, Joachim (2018). Mechanization in African Agriculture: A Continental Overview on 

Patterns and Dynamics. 

170. Beuchelt, Tina; Sarah Nischalke (2018). Adding a gender lens in quantitative development research on food 

and non-food biomass production: A guide for sex-disaggregated data collection 



 

 

171. Daum, Thomas (2018). Of Bulls and Bulbs: Aspirations and perceptions of rural youth in Zambia. 

172. Salvatierra-Rojas, Ana; Torres-Toledo, Victor; Mrabet, Farah; Müller, Joachim (2018). Improving milk value 

chains through solar milk cooling. 

173. Desalegn, Gashaw; Ali, Seid Nuru (2018). Review of the Impact of Productive Safety Net Program (PSNP) on 

Rural Welfare in Ethiopia. 

174. Muli, Celestine; Gerber, Nicolas; Sakketa, Tekalign Gutu; Mirzabaev, Alisher (2018). Ecosystem tipping points 

due to variable water availability and cascading effects on food security in Sub-Saharan Africa. 

175. Njiraini, Georgina; Ngigi, Marther; Baraké, Evelyn (2018). Women in African Agriculture: Integrating Women 

into Value Chains to Build a Stronger Sector. 

176. Bekchanov, Maksud; Evia, Pablo; Hasan, Mohammad Monirul; Adhikari, Narayan; Gondhalekar, Daphne 

(2018). Institutional framework and financial arrangements for supporting the adoption of Resource Recovery 

Reuse technologies in South Asia. 

177. Mirzabaev, Alisher; Njiraini, Georgina Wambui; Gebremariam, Gebrelibanos; Jourdain, Damien; Magaia, 

Emílio; Julio, Felita; Mosse, Gerivásia; Mutondo, João; Mungatana, Eric (2019). Transboundary Water 

Resources for People and Nature: Challenges and Opportunities in the Olifants River Basin. 

178. Gupta,  Anil; Shinde, Chintan; Dey, Anamika; Patel, Ramesh; Patel, Chetan; Kumar, Vipin; Patel, Mahesh (2019). 

Honey Bee Network in Africa: Co-creating a Grassroots Innovation Ecosystem in Africa. 

179. Kabran, Estelle Gnankon; Eguavoen, Irit (2019). Ferry transportation in Abidjan: Establishment, operation and 

sustainability of a paratransit system. 

180. Sakketa, Tekalign Gutu; von Braun, Joachim (2019). Labor-intesive public works programs in sub-Saharan 

Africa: Experiences and implications for employment policies. 

181. Legesse, Ermias Engida; Srivastava, Amit; Kuhn, Arnim; Gaiser, Thomas (2019). Household income implications 

of improved fertilizer accessibility and lower use inefficiency: Long-term scenarios for Ethiopia. 

182. Daum, Thomas; Capezzone, Filippo; Birner, Regina (2019). The forgotten agriculture-nutrition link: Estimating 

the energy requirements of different farming technologies in rural Zambia with time-use data. 

183. Ganguly, Kavery; Gulati, Ashok; von Braun, Joachim (2019). Making Skill Development Aspirational: Indian 

Agriculture and Food Sector. 

184. Gulati, Ashok; Juneja, Ritika (2019). Agricultural Credit System in India: Evolution, Effectiveness and 

Innovations. 

185. Chaudhry, Rabia (2019). "An island of excellence?" How the Pakistan military reflects on its presence in the 

development sector. 

186. Mai Le, Quyen; Kelboro, Girma (2019). When heritage goes ways apart: Heritagization and local involvement 

at the Complex of Monuments in Hue, Vietnam. 

187. Eguavoen, Irit; Attemene, Pauline; Kouame, Fulgence; Konan, Eugène Kouadio; Madhy, Chérif Aidara; 

Gleisberg-Gerber, Katrin (2019). Dernier refuge ou presqu’île d’opportunités? Démographie et conditions de 

vie à Adjahui-Coubé, une habitation spontanée à Abidjan. 

188. Von Braun, Joachim (2019). AI and Robotics Implications for the Poor. 

189. Daum, Thomas; Birner, Regina (2019). African agricultural mechanization Myths, realities and an emerging 

research agenda. 

190. Wortmann-Kolundžija, Eli (2019). Empowering smallholder farmers through farmer organizations: Insights 

from Kenya and Burkina Faso. 

191. Youkhana, Eva (2020). Actors networks in critical urban studies – protest against the subprime crisis in Madrid. 

192. Tegegne, Azage; Feye, Getachew Legese (2020). Study of selected livestock innovations in Ethiopia. 

 

http://www.zef.de/workingpapers.html  



 

 

ZEF Development Studies 

edited by  

Solvay Gerke and Hans-Dieter Evers 
 

Center for Development Research (ZEF), 

University of Bonn 

 

 

Shahjahan H. Bhuiyan 

Benefits of Social Capital. Urban Solid Waste 

Management in Bangladesh 

Vol. 1, 2005, 288 p., 19.90 EUR, br. ISBN 3-

8258-8382-5 

 

 

Veronika Fuest 

Demand-oriented Community Water Supply in 

Ghana. Policies, Practices and Outcomes 

Vol. 2, 2006, 160 p., 19.90 EUR, br. ISBN 3-

8258-9669-2 

 

 

Anna-Katharina Hornidge 

Knowledge Society. Vision and Social 

Construction of Reality in Germany and 

Singapore 

Vol. 3, 2007, 200 p., 19.90 EUR, br. ISBN 978-

3-8258-0701-6 

 

 

Wolfram Laube 

Changing Natural Resource Regimes in 

Northern Ghana. Actors, Structures and 

Institutions 

Vol. 4, 2007, 392 p., 34.90 EUR, br. ISBN 978-

3-8258-0641-5 

 

 

Lirong Liu 

Wirtschaftliche Freiheit und Wachstum. Eine 

international vergleichende Studie 

Vol. 5, 2007, 200 p., 19.90 EUR, br. ISBN 978-

3-8258-0701-6 

 

 

Phuc Xuan To 

Forest Property in the Vietnamese Uplands. An 

Ethnography of Forest Relations in Three Dao 

Villages 

Vol. 6, 2007, 296 p., 29.90 EUR, br. ISBN 978-

3-8258-0773-3 

 

Caleb R.L. Wall, Peter P. Mollinga (Eds.) 

Fieldwork in Difficult Environments. 

Methodology as Boundary Work in 

Development Research 

Vol. 7, 2008, 192 p., 19.90 EUR, br. ISBN 978-

3-8258-1383-3 

 

 

Solvay Gerke, Hans-Dieter Evers, Anna-K. 

Hornidge (Eds.) 

The Straits of Malacca. Knowledge and 

Diversity 

Vol. 8, 2008, 240 p., 29.90 EUR, br. ISBN 978-

3-8258-1383-3 

 

 

Caleb Wall 

Argorods of Western Uzbekistan. Knowledge 

Control and Agriculture in Khorezm 

Vol. 9, 2008, 384 p., 29.90 EUR, br. ISBN 978-

3-8258-1426-7 

 

 

Irit Eguavoen 

The Political Ecology of Household Water in 

Northern Ghana 

Vol. 10, 2008, 328 p., 34.90 EUR, br. ISBN 978-

3-8258-1613-1 

 

 

Charlotte van der Schaaf 

Institutional Change and Irrigation 

Management in Burkina Faso. Flowing 

Structures and Concrete Struggles 

Vol. 11, 2009, 344 p., 34.90 EUR, br. ISBN 978-

3-8258-1624-7 

 

 

Nayeem Sultana 

The Bangladeshi Diaspora in Peninsular 

Malaysia. Organizational Structure, Survival 

Strategies and Networks 

Vol. 12, 2009, 368 p., 34.90 EUR, br. ISBN 978-

3-8258-1629-2 

 

 

Peter P. Mollinga, Anjali Bhat, Saravanan V.S. 

(Eds.)  

When Policy Meets Reality. Political Dynamics 

and the Practice of Integration in Water 

Resources Management Reform  

Vol. 13, 2010, 216 p., 29.90 EUR, br., ISBN 

978-3-643-10672-8 



 

 

Irit Eguavoen, Wolfram Laube (Eds.)  

Negotiating Local Governance. Natural 

Resources Management at the Interface of 

Communities and the State  

Vol. 14, 2010, 248 p., 29.90 EUR, br., ISBN 

978-3-643-10673-5 

 

 

William Tsuma 

Gold Mining in Ghana. Actors, Alliances and 

Power 

Vol. 15, 2010, 256 p., 29.90 EUR, br., ISBN 

978-3-643-10811-1 

 

 

Thim Ly 

Planning the Lower Mekong Basin: Social 

Intervention in the Se San River 

Vol. 16, 2010, 240 p., 29.90 EUR, br., ISBN 

978-3-643-10834-0 

 

 

Tatjana Bauer 

The Challenge of Knowledge Sharing - Practices 

of the Vietnamese Science Community in Ho Chi 

Minh City and the Mekong Delta 

Vol. 17, 2011, 304 p., 29.90 EUR, br., ISBN 

978-3-643-90121-7 

 

 

Pham Cong Huu  

Floods and Farmers - Politics, Economics and 

Environmental Impacts of Dyke Construction in 

the Mekong Delta / Vietnam 

Vol. 18, 2012, 200 p., 29.90 EUR, br., ISBN 978-3-

643-90167-5 

 

 

Judith Ehlert 

Beautiful Floods - Environmental Knowledge and 

Agrarian Change in the Mekong Delta, Vietnam 

Vol. 19, 2012, 256 S., 29,90 EUR, br, ISBN 978-3-

643-90195-8 

 

 

Nadine Reis  

Tracing and Making the State - Policy practices 

and domestic water supply in the Mekong Delta, 

Vietnam 

Vol. 20, 2012, 272 S., 29.90 EUR, br., ISBN 978-3-

643-90196-5 

 

 

Martha A. Awo  

Marketing and Market Queens - A study of 

tomato farmers in the Upper East region of 

Ghana 

Vol. 21, 2012, 192 S., 29.90 EUR, br., ISBN 978-3-

643-90234-4 

 

 

Asghar Tahmasebi  

Pastoral Vulnerability to Socio-political and 

Climate Stresses - The Shahsevan of North Iran 

Vol. 22, 2013, 192 S., 29.90 EUR, br., ISBN 978-

3-643-90357-0 

 

 

Anastasiya Shtaltovna  

Servicing Transformation - Agricultural Service 

Organisations and Agrarian Change in Post-

Soviet Uzbekistan 

Vol. 23, 2013, 216 S., 29.90 EUR, br., ISBN 978-

3-643-90358-7 

 

 

Hafiz Boboyorov  

Collective Identities and Patronage Networks 

in Southern Tajikistan 

Vol. 24, 2013, 304 S., 34.90 EUR, br., ISBN 978-

3-643-90382-2 

 

 

Simon Benedikter 

The Vietnamese Hydrocracy and the Mekong 

Delta. Water Resources Development from 

State Socialism to Bureaucratic Capitalism 

Vol. 25, 2014, 330 S., 39.90 EUR, br., ISBN 978-

3-643-90437-9  

 

Sven Genschick 

Aqua-`culture´. Socio-cultural peculiarities, 

practical senses, and missing sustainability in 

Pangasius aquaculture in the Mekong Delta, 

Vietnam. 

Vol. 26, 2014, 262 S., 29.90 EUR, br., ISBN 978-

3-643-90485-0 

 

Farah Purwaningrum  
Knowledge Governance in an Industrial 

Cluster. The Collaboration between Academia-

Industry-Government in Indonesia.  

Vol. 27, 2014, 296 S., 39.90 EUR, br., ISBN 978-

3-643-90508-6 

 

 



 

 

Panagiota Kotsila  
Socio-political and Cultural Determinants of 

Diarrheal Disease in the Mekong Delta.  

From Discourse to Incidence  

Vol. 28, 2014, 376 S., 39.90 EUR, br., ISBN 978-

3-643-90562-8 

 

 

Huynh Thi Phuong Linh  

State-Society Interaction in Vietnam. 

The Everyday Dialogue of Local Irrigation 

Management in the Mekong Delta  

Vol. 29, 2016, 304 S., 39.90 EUR, br., ISBN 978-

3-643-90719-6 

 

 

Siwei Tan 

Space and Environment in the Industrialising 

Mekong Delta. 

A socio-spatial analysis of wastewater 

management in Vietnam 

Vol. 30, 2016, 240 S., 29.90 EUR, br., ISBN 978-

3-643-90746-2 

 

http://www.lit-verlag.de/reihe/zef 



Working Paper Series

Authors:  

Contacts:  

Photo:  

Published by: 

Zentrum für Entwicklungsforschung (ZEF) 
Center for Development Research 

Genscherallee 3

D – 53113 Bonn

Germany

Phone: +49-228-73-1861 

Fax: +49-228-73-1869 

E-Mail: presse.zef@uni-bonn.de
www.zef.de

G.Feye@cgiar.org

Christine Husmann

Azage Tegegne, Getachew Legese Feye




