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About
This study was initiated from a desire to analyze the egg value chain in Ethiopia with the
objective of ensuring scalable and sustainable egg production in that country. In the following
report, the authors and contributors provide an understanding of the poultry ecosystem and the
dynamics of various stakeholders across the egg value chain. This was done with the intent to
identify the challenges and opportunities for a range of stakeholders and also to stimulate
attention and investment on the part of various actors who are working to increase egg
production in Ethiopia.
Sight and Life Foundation
Sight and Life is a humanitarian nutrition think tank that works toward a world free of
malnutrition. We champion the global fight against malnutrition by advancing research, sharing
best practices, and mobilizing support. For more information and to download Sight and Life’s
bi-annual nutrition magazine, please visit www.sightandlife.org.
Sight and Life Foundation conducted the scoping study and research outlined in this report.
Stichting Dioraphte
Stichting Dioraphte is a Dutch charitable foundation with a mission to provide financial support
to organizations in the Netherlands, Ethiopia, Kenya, Uganda, South Sudan and Malawi for a
range of projects and activities in fields including education, healthcare, nature and
environment, scientific research, and cultural and performing arts.
Stichting Dioraphte co-funded this report.
The Children’s Investment Fund Foundation (CIFF)
CIFF is a British charitable foundation with a mission to improve children’s lives by funding
organizations in developing countries over a range of projects and activities with focus on
childhood and adolescence, climate change, and child protection.
CIFF co-funded this report.
Limitations of this report
Basing its insights on key informant interviews, surveys, a literature review and a number of
focus group discussions, this report provides recommendations for ensuring scalable and
sustainable egg production in Ethiopia. In our efforts to identify potential challenges and
opportunities and to catalyze egg production in the country, we may have overlooked certain
intricate nuances. Further, our value chain analysis may not be exhaustive and may not hold
universally across all geographies and domains. We did not audit the enterprises that feature in
this report, and our study is based on the information that was made available to us by the
representatives of these enterprises.
Disclaimer
Although Stichting Dioraphte and CIFF have funded this publication, its contents do not
necessarily reflect their respective official positions and are entirely the responsibility of the
authors. The information in this document is provided as it is, and no guarantee or warranty is
given that the information is fit for any particular purpose. The user thereof uses the information
at their own risk and liability.
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Definition of terms used in this report
•

AGP: Agricultural Growth Program

•

AISD: Agricultural Investment Support Directorate

•

MoARD: Ministry of Agriculture and Rural Development

•

ILRI: International Livestock Research Institute

•

LIVES: Livestock and Irrigation Value Chains for Ethiopian Smallholders

•

SNNPR: Southern Nations Nationality People’s Region

•

DOCs: Day-Old Chicks – i.e., newly hatched chicks

•

Pullet: A young hen under the age of 16 weeks that has not yet started laying eggs.

•

Innovation: The introduction of something new; a new idea, method or device. The
introduction of a fast-maturing chicken breed can be defined as an innovation.

•

ROIC: Return on Invested Capital is a calculation used to assess a company's efficiency at
allocating the capital under its control to profitable investments. It is the ratio between the
net operating profit after tax and the invested capital.

•

Value Chain: The full range of activities required to bring a product or service from
conception, through the various phases of production, processing and delivery, to the endconsumer.

•

Value Chain Actors: People who are involved with a product as it progresses along the
value chain. These include input suppliers, farmers, agricultural traders, processors,
transporters, exporters, wholesalers, retailers and ultimately end-consumers.

•

Value Chain Analysis (VCA): Value Chain Analysis is an analytical tool that aids
understanding of overall trends in industrial re-organization and identifies change agents
and leverage points for policy and technical interventions. The VCA process consists of
deconstructing a value chain into its constituent parts in order to better understand its
structure and function. VCA involves identifying actors at each stage of the value chain
and discerning their functions and relationships, determining value chain governance
and/or leadership in order to strengthen the value chain, ascertaining value-added activities
in the chain, and assigning costs and added values to each of those activities in order to
generate an in-depth understanding of the entire chain. VCA additionally scrutinizes
interactions and synergies between value chain actors and the business and policy
environment. The results of VCA provide a platform for the development of interventions
and the provision of technical support.
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Executive summary
Ethiopia is one of the fastest-growing economies in Africa, with a GDP growth rate of 8.5% in 2018.
Despite rapid economic progress, however, poor nutrition is a critical health concern, with one in every
three children stunted, one in every four women anemic, and 32% of the total population suffering from
malnutrition.
Eggs, often referred to as ‘nature’s multivitamin’ or ‘nature’s first food’, have tremendous
potential to counter maternal and child malnutrition in Ethiopia. They contain 13 essential vitamins and
minerals that play a vital role in supporting human nutrition and growth. Eggs are easy to store,
transport, clean, cook and eat, and can be prepared as a meal on their own or else used as an ingredient
in recipes. Among all the sources of animal protein, eggs are one of the most affordable ones and have
one of the lowest environmental footprints, making them a sustainable means of supporting optimal
development and reducing malnutrition in children. Moreover, egg farming can provide lucrative
economic outcomes for smallholder farmers.
However, only 13 eggs per person per year are available to the population of Ethiopia. This is
because of the country’s inefficient production system. The backyard rearing of chickens, as the
dominant model of egg production in the country, has created a situation characterized by lack of quality
inputs, low egg productivity, and high bird mortality rates. Meanwhile independent farmers engaging
with intensive production systems have little to no training and are confronted with inaccessibly high
credit rates, rigid foreign exchange controls that restrict their access to critical vaccines and premixes,
and a poor supply chain. In the course of various surveys, a number of focus group discussions and 50
interviews, Sight and Life conducted a thorough analysis of the factors required to improve production
and de-bottleneck the egg value chain in Ethiopia.
Despite formidable challenges, opportunities exist to invest in the egg sector and to help
transition Ethiopia from an egg-deficit to an egg-surplus country.
Private sector
•
•
•

Innovate: Implement feed innovations that improve sustainability and productivity and also reduce
costs (e.g., replacing fish meal with insect proteins).
Plan: The import of inputs, especially of premixes, vaccines and medicines, needs to take place at
least 2–3 months in advance due to the rigid foreign exchange controls that affect international trade
in Ethiopia.
Engage: Adapt models such as vertical integration with contract farming to increase the bird
capacity per layer unit and ensure consistent supply of inputs.

Government
•
•
•

Support: Make the regulatory environment more supportive of investment on the part of private
companies
Research: Improve breed quality, making it suitable for the Ethiopian environment, by investing
in research institutes and collaborating with relevant international institutions.
Disseminate: Disseminate efficient and low-cost techniques for improving biosecurity and
nutrition at poultry farms.

Farmers
•
•

Biosecurity: Introduce a high level of biosecurity practices in farm management to avoid the
incidence of diseases and reduce mortality.
Feed efficiency: Increase by adopting an intensive housing system and an improved nutrition
system. This will result in lower feed costs and better nutrition and health for chickens.
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1. Introduction
1.1 Background
Chicken eggs are an excellent source of digestible protein, vitamins, minerals and fatty acids –
all of which are essential for human growth and development. Eggs are also commonly one of
the cheapest sources of high-quality protein available. In studies promoting egg consumption
for women and children as part of wider dietary improvements, child growth indicators were
significantly improved (reducing stunting by 47%) in the intervention group, as compared to
controls.1,2 Moreover, eggs provide practical solutions to the problems that usually plague food
chains. They offer easy availability, preparation, storage and transport, and are also highly
adaptable to different food cultures. Despite this, egg availability and consumption in subSaharan Africa is low. The availability of eggs in Africa is 75% lower than the global average.
Ethiopia in fact has one of the lowest levels of egg availability in all of Africa, at just 8 eggs
and 13 eggs per person per annum in rural and urban areas respectively (compared to a global
average of 180).3
Low egg production in Ethiopia is ascribed to the predominance of the backyard rearing
of indigenous breeds (representing 95% of the total chicken population).4 Backyard rearing
accounts for 98.5% of national egg production, but it is characterized by low productivity, high
mortality rates, and poor nutrition and supply chain.4 Moreover, poor-quality and fragmented
value chains, with remotely located egg producers, make the egg supply inconsistent – despite
the fact that there is high demand for eggs.
According to a livestock sector report by the Bill & Melinda Gates Foundation
(BMGF), activating the poultry ecosystem, easing policy barriers, and bridging operational
gaps has the potential to improve egg production by a factor of eight, which would transform
Ethiopia into a poultry surplus country.5 In order to achieve this, however, challenges in feed
production, poultry health services, breeding, marketing and processing, and policy need to be
effectively addressed. In line with this thinking, the Ethiopian Government is investing in
poultry production and promoting private-sector involvement by improving its relevant
policies and creating an enabling environment.
Since 2016, Sight and Life has been collaborating with various organizations to increase
egg production in a sustainable and scalable way through its ‘Eggciting Innovations’. One of
these is the Egg Hub, which functions as an end-to-end service provider, bringing small- and
medium-scale farmers together, enhancing the efficiency of the egg value chain, and
consequently delivering increased egg productivity and production (Appendix VI).
In this context, Sight and Life performed a value chain analysis for the egg sector in
Ethiopia. This report starts by discussing major trends in Ethiopia’s poultry ecosystem and
presenting an overview of poultry production in the country. It then provides an analysis of the
egg value chain, outlining various actors and the challenges they face. Finally, it concludes
with a list of opportunities and recommendations.
1.2 Scope of assessment
The assessment aims to achieve the following objectives:
•
•

To study the economic, political and socio-economic trends impacting the poultry
sector in Ethiopia.
To map the value chain of various actors involved in eggs, from production to
consumption.
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•
•
•

To analyze costs and prices across the egg value chain.
To identify challenges and opportunities in the egg sector in Ethiopia by means of the
value chain analysis.
To examine the constraints within the egg value chain in Ethiopia and to make
recommendations for addressing them.

2. Ethiopia in brief: major trends in the development of the poultry sub-sector
2.1 Economic development in Ethiopia
With a population of 102 million (2016), Ethiopia is the second most populous nation in Africa
after Nigeria. It is also one of the fastest-growing economies in Africa, with a GDP growth rate
of 8.5 in 2018.6,7 However, Ethiopia is also one of the poorest countries in Africa, with a per
capita income of US$783 p.a. compared to US$2,192 in low- and middle-income countries and
a global average of US$10,721. Ethiopia aims to reach lower-middle-income status by 2025.8
In 2017, Ethiopia’s economy achieved 10.7% GDP growth rate reinforced by strong,
broad-based growth averaging 10.3% a year from 2006–07 to 2016–17, compared to a regional
average of 5.4%, making it the largest economy in East and Central Africa.9 Agriculture
accounts for 42% of GDP, out of which livestock production makes up 40%. Ethiopia also
accounts for 60% of the total chicken population of East Africa.4,6
2.2 Malnutrition status
Despite strong economic growth, Ethiopia ranked fourth among eight countries suffering the
worst food crises in 2018. These eight countries account for two-thirds (72 million) of the total
number of people facing acute food insecurity (Global Report on Food Crises, 2019). This is
further substantiated by the poor nutritional status of women and children in Ethiopia, which
has continued to negatively impact their livelihood and their quality of life (Table 1).

TABLE 1: Nutritional status of women and children under 5 in Ethiopia

Credit: Ethiopia, Demographic and Health Survey. 2016.10
Considering the per capita income of Ethiopia and the affordability, accessibility and
high nutritional content of eggs, increasing egg production and consumption seems to be an
efficient strategy for improving maternal and child nutrition. It is also an effective means to
generate employment opportunities for smallholder farmers.
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2.3 Private sector actors in Ethiopia’s chicken egg and feed value chain
It is evident from the success stories of other developing counties (China, India, Mexico,
Brazil) which have made the transition from backyard to commercial production that the
private sector plays a major role in sustainably increasing egg production. However, the role
of the private sector in developing the chicken egg and feed value chain in Ethiopia was quite
limited until 2007. Since 2007, private-sector actors have started getting involved in the supply
of chicken feed, poultry medicines and equipment at an accelerated pace. Currently, there are
several private companies importing, producing and distributing various poultry feed premixes
and feed rations and one company (East-African Pharmaceuticals PLC) involved in the
manufacture of veterinary drugs. In addition, a Dutch-Ethiopian joint venture, Alema Koudijs
Feed, has consistently expanded in scale over the past eight years. Other international players,
such as Astral Foods (South Africa) and Feedco (Kenya), have announced plans to expand into
Ethiopian markets. There are also a few large commercial chicken farms, such as AGP Poultry
PLC/ Ethio Chicks PLC, Alema Farms PLC, Elfora Agro-Industry (Elfora Poultry Operation)
PLC and Genesis Farms, as well as other smaller commercial producers, especially in Addis
Ababa. (Appendix VII)
2.4 Government policies
The most important policy of the Ethiopian Government underlying agricultural development
is the Agricultural Growth Program (AGP), which aims at increasing productivity in a
sustainable manner. AGP is a broad-based policy program that attempts to improve the whole
range of the production, marketing and agro-processing of agricultural products. It does this by
enhancing productivity, value addition, and market and irrigation infrastructures at the level of
the kebele (village) and the woreda (district), paying particular attention to ensuring the equal
and active participation of both women and men. Poultry improvement is also included and is
implemented through the distribution of layer Day-Old Chicks (DOC) and pullets.
This is followed by the intensive promotion of poultry to the private sector and farmers
by means of various policies, tax exemptions and financial incentives.
Poultry development roadmap (2015–2028): In 2015, the Ethiopian Government developed
a Livestock Master Plan (in collaboration with the International Livestock Research Institute
and BMGF) with the vision of: (i) meeting egg demand for the country’s growing population,
(ii) producing export surpluses, (iii) increasing farmers’ incomes, and (iv) reducing
malnutrition among the rural and urban poor by moving away from backyard farming.
To realize this vision, the government also outlined a poultry development roadmap
that emphasizes the contribution the poultry industry can make to improving food security, egg
consumption and nutrition, and the huge contribution it can make to economic growth. Among
various recommendations included in the roadmap, significant emphasis is placed on
increasing the scale of poultry operations and the volume of production from commercial
poultry production systems. The major intervention proposed for this purpose was the
specialized poultry production system, characterized by increasing the average number of
chickens kept per farm and the number of layer farms (Table 2).5
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TABLE 2: Estimated number of units and average flock size of enterprises operating
specialized poultry layer farms, and estimated egg production as per Ethiopia Livestock Sector
analysis (2017)4
Poultry subsystem

Specialized poultry
layer units
Average flock size of
specialized poultry
layer unit
Egg production (in
millions)

2013
2018
2023
2028
Change compared to
(base
base year
year)
290
587
1,187
2,400 8.3 times
500

1,160

2,693

6,250 12.5 times

28

191

1,304

8,900 317.9 times

This production system will increase the average number of layers per farm from 500
to 6,250 over a period of five years and will help drive up annual egg production to 8.9 billion
by 2028. This growth is comparable to countries such as China and India, which reached bird
farm flock sizes in the region of 5,000 as they made the transition from being egg deficit
countries to being egg-surplus countries.11 The surplus eggs created could be also processed
into egg powder and used domestically for new or additional industrial applications (e.g. in the
baking industry) or else exported as egg powder, creating a GDP contribution of approximately
ETB 80 billion. Moreover, farmers’ income will increase by a factor of 2–3 on account of high
returns.
To implement this roadmap, the Ethiopian Government is stimulating the poultry
industry by means of various incentives for farmers and private actors (Table 3).

TABLE 3: List of incentives for actors in poultry industry
Easy start-up registration

•

Financial incentive

•
•

Income tax exemption

•
•

Import duty exemption

•
•

Export duty exemption

•

The Ethiopian Investment Commission facilitates the
easy establishment of commercial companies and
supports this with incentives
Soft loan at 9–9.5% vs. the standard interest rate of 12%
for poultry as a priority sector
20-year repayment period, with additional five-year
grace period; no collateral
Income tax exemption for up to nine years. An
additional two years if 60% of produce is exported
An additional 30% deduction for three consecutive years
if investment is made in underdeveloped regions
Tax-free import of poultry machinery
Exemption from import duty on raw materials necessary
for the production of export commodities
Tax holiday on poultry exports
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3. Poultry production in Ethiopia
3.1 Poultry distribution across regions
The chicken production system is an appropriate and locally available resource in populations
that farm livestock. In Africa, Ethiopia has the largest chicken population (Tadelle et al.,
2003b). However, most birds are reared in backyard or semi-commercial conditions where
productivity suffers (Figure 1). Only 5% are raised within intensive production systems. This
is a huge opportunity lost.
FIGURE 1: Poultry flock density across Ethiopia12

3.2 Overview of chicken population
Table 4 illustrates the chicken population in Ethiopia by region.
TABLE 4: Distribution of chicken population (‘000) across regions of Ethiopia13
Region
Breed types
SNNPR

Oromia

Amhara

Tigray

Total
(four
regions)

Total
(country)

All breeds

10,433

20,076

18,031

6,189

54,729

56,866

Local breeds

10,257

19,614

17,311

5,223

52,405

54,510

71

120

206

362

757

770

105

342

514

604

1563

1,586

Exotic breeds
Hybrid
breeds
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3.3 Local (indigenous) versus exotic poultry-keeping
According to the estimates of the Central Statistical Agency (CSA, 2014–15), over 97% of the
chickens reared in Ethiopia represented unimproved local (indigenous) breeds; these breeds are
characterized by slow growth rate, small body size and poor production of eggs, which are
small in size. The average annual egg production of local genotypes ranges from 30 to 60 under
free-range village management (Dana and Ogle, 2000). Furthermore, the average weight of the
eggs laid by local chickens is quite low, ranging from 38g to 46g. A recent study of the growth
performance of seven indigenous chicken populations indicated that the average live weight of
a 22-month-old local chicken ranges from 1,045g to 1,517g for males and from 642g to 874g
for females. These figures are much lower than the average weights of 1,736g and 1,263g for
the respective sexes of the Rhode Island Red breed when kept in the same environment (Halima
et al., 2007). Research results also show that live local chickens attain only 67% of the live
weight of white leghorn chickens at 6 months of age.
3.4 The role of women in chicken and egg production in Ethiopia
In addition to the significant benefits backyard chicken-farming brings to households in terms
of food security and poverty reduction in Ethiopia, it also contributes to women’s economic
empowerment and hence their social wellbeing. Women are almost entirely responsible for
selling the chickens and their eggs, making these important sources of income to women. Men
usually construct the shelters for the animals, procure inputs, and assist occasionally with the
marketing of produce. Family poultry-farming can, therefore, be a tool for women’s economic
empowerment – particularly in contexts where women are active participants in the
marketplace. It has the potential to create more income for their families and also more prestige
for them within the community.
3.5 Poultry production systems
The poultry sector in Ethiopia can be divided into four major production systems based on key
parameters such as biosecurity, breed, flock size, housing and marketing (FAO, 2008).
1. The industrial integrated production system, with a high level of biosecurity and
birds/produce marketed commercially (e.g., farms with closed sheds that are part of an
integrated layer production enterprise, with clearly defined and implemented standard
operating procedures for biosecurity).
2. The commercial poultry production system, with moderate to high biosecurity and
birds/produce usually marketed commercially (e.g., farms with birds kept indoors
continuously; strict prevention of contact with other poultry or wildlife).
3. The semi-commercial poultry production system, with low to minimal biosecurity and
birds/produce entering live bird markets (e.g., a caged layer farm with birds in open sheds;
a farm with poultry that spend time outside the shed; a farm producing chickens and
waterfowl).
4. The village or backyard production system, with minimal biosecurity and birds/produce
consumed locally. This sector is by far the largest production system in Ethiopia,
accounting for approximately 98.5% of national egg production.4
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3.6 Developments in commercial poultry production systems
Commercial poultry production systems require access to land, finance and infrastructure, as
well as the support of favorable government rules and regulations. Because of uncertainties
regarding the governance of Ethiopia as well as volatile markets, the private sector had a limited
presence in Ethiopia before 2007. However, owing to high economic growth, increasing
urbanization (20% in 2017) and the shift toward favorable policies that has occurred during the
past decade, a number of commercial farms are starting to appear in peri-urban areas of Addis
Ababa, Debre Zeyit, Mojo and Adama as well as non-traditional poultry production areas –
Mekelle, Dire Dawa, Gondar, Awassa and Bahir Dar. Along the Addis–Debre Zeyit–Adama
belt, there is a high density of layer farms. Pullet rearing is heavily concentrated in Debre Zeyit,
while egg production is dominant in Addis Ababa.
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Eggs in production. Photo credits: Sight and life

4. Description and egg value chain analysis
4.1 Key value chain actors and their roles
Important value chain actors in the Ethiopian egg value chain include input suppliers, breeders
and hatchers, egg producers, aggregators, wholesalers, retailers and end-consumers, supported
by various governmental and non-governmental departments/organizations and initiatives. The
marketing channels for eggs run from farmers to traders to retailers to individual and
institutional end-consumers. Most farmers sell their eggs directly in the open-air markets of the
villages. The roles of the egg value chain actors are as follows.
Input suppliers
The chicken input industry in Ethiopia is at a nascent stage and is dominated by only a few
input suppliers, namely Elflora Agro-Industries PLC, Feedco Animal Feeds PLC, SAFE
Poultry PLC and Ethiochicken PLC (Appendix VII). The input business environment is
heavily regulated, with high import duties despite the government’s policy of open economy
macroeconomics.
Feed
There are a few commercial feed producers that produce specialized poultry feed in the country,
such as Alema Koudijs Feed (AKF), Akaki Feed Factory, Ethiofeed and Friendship AgroIndustries. Feed mills generally use locally produced raw materials. However, premixes and
concentrates are usually imported from the Netherlands and South Africa, since there is no
domestic production.
Equipment
Poultry farm equipment is mostly imported and is made available to farmers via several farm
equipment distributors. The distributors have close relationships with several companies
abroad, primarily in Belgium, Italy, the Netherlands, India and China. Small- and mediumscale farmers mostly buy drinkers and feeders, while large-scale farmers need more
comprehensive solutions including hatchery and controlled climate systems.
Vaccines and drugs
The National Veterinary Institute – Pan African Veterinary Vaccine Centre (NVI–PANVAC),
an African Union Agency, in Debre Zeyit and East-African Pharmaceuticals Pvt Ltd produce
several vaccines for poultry, including vaccines for Newcastle disease, IBD, fowl pox, and
fowl typhoid. However, other important vaccines are not available from local producers and
are imported, leading to long waiting times and potential biosecurity hazards.
Currently the Ethiopian Government is registering additional veterinary medicines and
vaccines, facilitating commercial livestock production, and increasing business opportunities
for suppliers.
There is no contractual relationship between the input suppliers and the chicken farmers
interviewed in the Debre Zeyit region. The relationship is primarily based on cash transactions,
although in some areas – especially SNNPR and Tigray – suppliers sell input to farmers on
credit basis.
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Breeders and hatchers
Parent stock is imported by large-scale commercial farms and government multiplication
centers from other countries such as the Netherlands, South Africa, Saudi Arabia and Egypt.
The DOCs are supplied to poultry farms either directly or else through Development Agents,
who are set up as intermediaries by government policy and authorized to distribute DOCs and
inputs throughout the country (Figure 2).
FIGURE 2: The chicken-farming value chain

The commercial layer breeding sector in Ethiopia relies on the supply of imported
parent stock from the ISA and Hyline breeds. The parent stock in turn supply hatching eggs
that are incubated artificially in hatcheries (a 21-day process) to produce a final stock of DOCs
that are sold to layer farms or developed into point of lays before selling (Figure 3).

FIGURE 3: Timeline from DOC to fresh eggs

ELFORA farms is the largest commercial layer operation, with a hatcher with a
capacity for 76,000 birds delivering 112,000 DOCs per week i.e., 6 million DOCs per year.
The current DOC capacity of private companies is approximately 15 million, vis-à-vis the
demand figure of 100 million.14 There is thus a huge supply gap to be filled. (Appendix VIII)

16

Egg producers
Along the value chain, the flock size of farms differs, ranging from a few dozen layer chickens
to flocks in the tens of thousands. The backyard poultry production system (with flock size of
less than 50) continues to dominate egg production in Ethiopia, accounting for 95% of the total
chicken population in the country |(Table 5).
TABLE 5: Overview of the backyard poultry production system in Ethiopia
Type of producer
Small-scale / backyard indigenous
chicken farmers
Small-scale commercial egg
producers
Medium-scale commercial egg
producers
Large-scale commercial egg
producers

Flock size per household

Chicken population

1–7

95%

10–50

~1%

51–500

~3%

501–10,000

~1%

The large-scale commercial chicken farms are situated near Addis Ababa. Farms such
as Alema, Genesis and Almaz are rearing 40,000-plus commercial (exotic) chickens. Others
include Adele Chicken Farm and Haramaya University Poultry Farm in the Haramaya Woreda
region.
In the area of Debre Zeyit, there are approximately 80 farms that raise chickens
commercially and whose flocks’ range in size from 1,000 to 5,000. This is the commercial
poultry belt of Ethiopia (Table 6).
TABLE 6: Distribution of commercial farms around Debre Zeyit according to bird capacity
Flock size per farm Number of farms
1,000–3,000
60
3,000–5,000
20
5,000 and above
20
Total
100

The majority of the indigenous chicken egg producers interviewed in the Debre Zeyit
region stated that they mostly sell eggs in village open-air markets (accounting for 50% of the
national market). Egg collectors / traders account for 35%, with 10% being sold at the farm
gate and 5% in urban/woreda markets.
In terms of price information at the farmer level, informal ways of passing on
information on egg prices exist. These include the transmission of information from one
neighbor to the next and the use of egg collectors / traders to pass on the information. The
distance from the farm to the market was found to be a major limiting factor that prevents the
egg farmers from actively participating in the selling of eggs.
To summarize: In villages, eggs are sold mostly in open-air markets, followed by egg
collectors / traders, and price information is passed on informally by word of mouth. All largescale farms rear pullets themselves and sell these in formal institutional markets.
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Aggregators
Aggregators play a key role in egg procurement and delivery to market. Chicken egg collectors
are predominantly men and young women (25–35 years old and literate). They collect eggs
from the villages and resell them either to traders or to retailers at village level, or else directly
to consumers in the open-air markets. The payment system for eggs is usually cash, except in
the case of supermarkets and institutional markets in urban or peri-urban areas.
Wholesalers
Wholesalers are present in major towns such as Addis Ababa and Debre Zeyit. They receive
weekly stocks of eggs, mainly from northern Ethiopia (Desi, Gujam and Debbrha). In addition
to sourcing eggs from collectors, wholesalers also buy eggs directly from the farmers and resell
these to the retailers.
Retailers
Retailers are traders who sell eggs in the markets to consumers directly. They buy eggs from
local collectors and wholesalers and resell these to end-consumers.
Market
The eggs of large-scale integrated farms take several routes to the market. Some large-scale
farms sell their eggs in their own super- and minimarket, or else sell to other super- and
minimarkets or to market vendors directly. The final route to the market is via primary
collectors.
For small- and medium-scale farmers, these primary collectors are the main gateway to
the market. Since these farmers generally lack a VAT registration (which allows someone to
engage in commercial activities involving the production and distribution of goods and the
provision of services with ‘added value’), they need an intermediary. Primary collectors visit
the farms one by one to collect the eggs. After collecting, they trade the eggs in bulk to market
vendors or super- and minimarkets, which are only found in bigger settlements.
Live chickens and eggs are usually sold in the local market, as well as being sold
occasionally to middlemen (collectors) for retail in other towns facing deficit. The estimated
distance to market ranges from 1 to 7 km in most rural areas. Chicken marketing in the country
is characterized by high demand and low supply: most of the egg supply comes from the
midland and highland regions of the country (and especially from the north). Market actors
include emerging commercial farms, pastoralists (i.e., sheep or cattle farmers), backyard
producers, wholesalers, retailers, collectors (aggregators), and end-users such as institutional
buyers, cafeterias and restaurants.
Consumers
The majority of the consumers in Ethiopian egg markets are individuals who purchase purely
for domestic consumption. Other consumers are restaurants and hotels. A mix of indigenous
and hybrid is the type of egg most frequently bought by consumers, as indicated earlier. The
proportion by volume was 80% for indigenous eggs and 20% for hybrid eggs. The main factors
that influence consumer preference are egg size, color and price. Size is, however, ranked as
the most important quality by the consumer, followed by price, with color/cleanliness listed as
the least important factor. The average selling price of indigenous and hybrid eggs (by retailers
to consumers) is ETB 3.8 for indigenous and ETB 3.2 for hybrid eggs.
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Gender
The purchasing of eggs by consumers is dominated by females (80%), with males accounting
for only 20% of the total. This shows the role of females in decision-making about food
consumed, especially at the level of the household. Most of the individual egg consumers
surveyed were between 20–45 years of age. All the female household members were
knowledgeable about the importance of eggs in children’s diets. They said that they had learnt
this from formal educational institutions and in hospitals during maternity visits, although they
added that they had never seen any advertisement about eggs in print or electronic media. Most
of the women with children below the age of five stated that they buy on average 2–5 eggs per
day for their children and that frying eggs was the only mode of preparation.
Financial services
In Ethiopia, financial services to smallholder agriculture producers are mainly provided
through micro-finance institutions (MFIs). The government institution Oromo Micro-Finance
has offices and agents in literally every rural kebele of the region, providing saving and credit
services to households. Their credit services chiefly cover the purchase of inputs such as
improved seeds, fertilizer, and occasionally farm implements. However, the small-scale
chicken and egg producers and the allied market actors involved in the small-scale backyard
chicken value chain have little access to the financial services provided by these micro-finance
institutions.
Government extension services
Several institutional actors play important roles as drivers of the egg value chain. The Ethiopian
agricultural extension system has three key components:
1) field-level execution involving DAOs/FTCs and farmers;
2) higher-level execution involving actors ranging from Woreda (Municipalities) of
Agriculture to the Ministry of Agriculture; and
3) support organizations.
This creates an enabling environment in which cooperatives, NGOs, research centers, and
Agriculture Technical Vocational Education and Training (ATVET) are the major actors. Most
of these became active recently, in 2016, following the establishment of the Directorate for
Poultry Production under the Department of Livestock Development.
Cooperatives
In 2014, the Ethiopian Government’s ‘The Livestock and Irrigation Value Chains for Ethiopian
Smallholders (LIVES)’ project, supported by ILRI, conducted a rapid assessment of the status
of chicken production. It identiﬁed a lack of relevant skills, as well as knowledge gaps, that
made it difficult for smallholders to run chicken farms as a business.
To mitigate this, the project facilitated the creation of learning forums/platforms that allow
producers, processors, traders and experts to share their experiences, views, challenges, and
success or failure stories. These innovation platform meetings laid the foundation for the
creation of producer associations – for example, the ‘Cherechera Chicken Producers’
Association’ in the Amhara region. This association has 19 members, of whom 11 are women.
The learning forums/platforms focus on five topics: 1) feed and nutrition, 2) capacity
development, 3) marketing, 4) health management, and 5) legal advice. Some salient features
are:15
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•
•
•
•

The sharing of knowledge and information among farmers has improved the farm
management practices and reduced bird mortality from 80% to 5%.
Members of the Association are tackling supply problems by organizing themselves to
carry out bulk purchasing of feeds and day-old chicks from Debre Zeyit and Hawassa.
The Association has set up a traditional saving and credit system, ‘Iqqub’, to purchase the
required inputs. Each member contributes ETB 1,000 per week.
The Association has also realized the beneﬁts of collective marketing, contractual
marketing arrangements for the sustained supply of products, and market linkage
promotion. It is thus working toward building the linkages with potential buyers.

In the SNNPR, there are seven feed mills manufacturing livestock rations, including
chicken feed. Six of these belong to farmers’ cooperatives. The feed mills are not utilized to
full capacity due to challenges ranging from lack of raw materials to insufficient funding for
operational purposes.
Non-governmental organizations
There are several local and international non-governmental organizations (NGOs) in Ethiopia
that run food security and agricultural and rural development programs. Most of these NGOs
focus on other sub-sectors including the small ruminant sector (e.g., goats); poultry is not a
priority sub-sector for most of the NGOs in the country.
Research centers
The National Agricultural Research System (NARS) in Ethiopia comprises one Federal
Agricultural Research Institute (FARIs) and seven Regional Agricultural Research Institutes
(RARIs) and Higher Learning Institutions (HLIs). Currently there are 67 research centers
located at various agricultural colleges in the country with a mandate to popularize and
disseminate appropriate agricultural technologies and improved practices, predominantly to
smallholder farmers. Besides technology delivery, the NARS also plays a significant role in
building the capacity of extension workers by providing needs-based and tailored training
programs in a variety of fields.
Agricultural Technical and Vocational Education and Training (ATVET)
An ATVET provides formal training, leading to specialization at degree level in the field of
livestock production. Currently there are 25 ATVETs and ten universities offering such
training. However, the specializations are mainly in the areas of animal sciences and food
science/technology, and there are no undergraduate programs that lead to specialization in
chicken production or related subjects.
Other government stakeholders in the egg value chain
Ministry of Livestock and Fishery Resources Development (MoLFRD)
The MoLFRD is the Government’s main arm in livestock policy formulation, with
responsibility for developing the necessary livestock infrastructure and facilities. Through its
regional, zonal and woreda structure, the MoLFRD oversees the overall implementation of
national livestock policies and strategies and facilitates participation and linkages among
various stakeholders and development partners.
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Agricultural Transformation Agency (ATA)
The ATA (set up in 2010) serves as a catalyst for positive, transformational, and sustainable
change in the agricultural sector. Its primary aim is to promote the transformation of the
agricultural sector. The ATA does this by supporting existing governmental bodies, the private
sector and other non-governmental partners in addressing systemic bottlenecks in the delivery
of a national agenda for achieving growth and food security.
Bureau of Livestock and Fishery Resources Development (BoLFRD)
The BoLFRD is responsible for deploying the extension supports and services necessary for
improving the productivity of the sector down to kebele level. It develops packages in
collaboration with the national research institutions and facilitates coordination and alignment
among development partners. The extension services provided by the BoLFRD are currently
rated very poorly by farmers in the area surveyed.
National poultry research programs and implications for smallholder chicken production
The Debre Zeyit Agricultural Research Center takes the lead in the national chicken research
program. HLIs – particularly Haramaya University, Jimma University, Hawasa University,
Ambo University, Mekele University and Addis Ababa University – engage actively in chicken
research and development. The major focus areas of research include breeding and genetic
improvement, developing improved feeding packages using affordable and locally available
resources, developing improved management and husbandry practices, and health care and
socioeconomics.
The pace of research has, however, been somewhat slow to date due to a lack of funds,
a limited amount of collaboration with international research institutions, a shortage of
qualified senior researchers, and inadequate laboratory and farm facilities.
In the past couple of years, the staffing levels and research facilities at the Debre Zeyit
Agricultural Research Center have improved significantly. This trend has been further
facilitated by collaboration with ILRI.
Major poultry support programs by state and non-state actors
Government institutions
The Ethiopian Government makes inputs available to poultry farmers by means of various
support programs, including the following:
(i)

(ii)

(iii)
(iv)

The National Veterinary Institute (NVI) is the government institution that
manufactures most of the vaccines used to control livestock diseases. Currently,
NVI produces 16 types of livestock vaccine, including vaccines against major
chicken diseases such as Newcastle disease, fowl pox, and Marek’s disease.
Through Animal Health Clinics, approximately one for every three kebeles, Animal
Health Assistants supply drugs and services to farmers. They are supported by
veterinarians stationed in the woreda Offices of Agriculture.
One Federal Animal Health Laboratory (at Sebetta) and 14 regional Animal Health
Laboratories are distributed across all the regional states.
Poultry Multiplication Distribution Centers (PMDCs) distribute three-month-old
exotic pullets and cockerels to commercial smallholders.

21

The Agriculture Growth Program (AGP)
Financed by the World Bank, the Agriculture Growth Program (AGP) is a broad-based
program that seeks to improve the whole value chain of the production, marketing and agro‐
processing of agricultural products by enhancing productivity, adding value, and improving
market and irrigation infrastructure.
4.2 Cost and price analysis across the egg value chain
Cost of egg production
The largest and most important input costs for any egg production operation are the cost of
feed and the purchase and rearing of point-of-lay pullets. This is the case worldwide. Most
commercial farms opt for in-house pullet rearing and feed manufacturing units in order to save
costs.
Cost price calculations are based on current prices for feed, pullets and labor, etc. All
values and key assumptions are specific to the Debre Zeyit region of Ethiopia. The cost of
production has been considered for a 5,000-bird layer farm with a caging system. The birds are
purchased as 12-week old pullets and are kept for a 60-week laying period. The average
production figure is 310 eggs per bird per year (Table 7).
TABLE 7: Cost analysis of a 5,000-bird layer farm
Variable cost
Percentage of total cost
Pullets
23%
Feed
76%
Medicines and vaccines
<1%
Livestock insurance
<1%
Labor
3%
Miscellaneous
9%
Comments:
•

The cost–benefit analysis of chickens reared in cages shows that cage rearing is less
expensive than the current practice of barn farming for the following reasons:
o Lower consumption of feed: Birds in cages consume 20% less feed than birds
raised in barns. Since feed comprises more than 70% of the total cost of an egg,
savings on feed consumption will reduce the cost of egg production.
o Increased earnings: It is possible to increase the bird capacity in cage systems by
a factor of five times compared to barns. In Ethiopia, where most smallholder
farmers lease or rent land, improving capacity by a factor of five for the same rent
is a positive move.
o Higher productivity: Hens in cages produce a significantly higher number of
eggs than hens raised in barns (35 more eggs per bird per year).

A small holder farmer, rearing 1,500 birds through barn farming, can expand to 5,000
birds by transitioning to cage farming. This will result in 2.7 times increase in eggs produced
and triple his monthly earnings.
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Financial analysis of outgrower farms:
•

•
•

An outgrower farm with a capacity of 5,000 birds requires a capital investment of US$
112,500. Of this, the cost of the land (35%) is usually borne by the farmer, unless the
farmer already owns the land. The remaining amount (65%) is usually taken as a loan,
which is assumed to be repayable at an interest rate of 10% over the course of five years.
The repayment can be made in three years.
Financial summary (Table 8):

TABLE 8: Financial summary of outgrower farms
Capital investment
US$ 112,500
Return on invested capital
34% - 45%
Net present value
US$ 184,362
Profitability index
2.6
Annualized internal rate of return
35%
Gross margin analysis among the actors in the egg value chain
Across the egg value chain, actors such as retail outlets and supermarkets have the highest
gross margin, followed by egg producers (Figure 4).
FIGURE 4: Gross margin (in %) of value chain actors in the commercial egg production
system

Note: Producer price of 1 egg is US$ 0.10 and retail price is US$ 0.13. (Assuming 1 birr = US$ 0.03)
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4.3 Value chain map for eggs in Ethiopia
FIGURE 5: Schematic diagram of actors in the egg value chain

Note: Egg prices indicated above are based on data collected on December 2018

4.4 Eggs vs. cereals – price and calorie analysis
Of the total calorie consumption in Ethiopia, four major cereals (maize, teff, wheat and
sorghum) account for more than 60%, with maize and wheat representing 20% each. The low
share of teff often comes as surprise to urban Ethiopians, as teff is the predominant staple of
middle- and high- income households.
The price of egg calories in Ethiopia is 6.3 times the price of maize (Table 9). Eggs
has been compared to maize here since maize is the most consumed cereal in Ethiopia.
TABLE 9: Comparative prices of eggs and maize29
Maize: calories per 100g
Eggs: calories per 100g
Price of eggs per 100g (US$)
Price of maize per 100g (US$)
Price of maize per 100 calories (US$)
Price of eggs per 100 calories (US$)

86.000
155.000
0.250
0.020
0.025
0.160

The high price of eggs is the result of the low availability of eggs and the high cost of egg
production in consequence of issues in the egg value chain in Ethiopia.
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5. Challenges and opportunities
Actors across the egg value chain face several issues that are being alleviated by various government interventions and which translate into
opportunities for the private sector.
Actors
Suppliers of
inputs

Current status
Comparatively limited in
number.

Challenges faced
Inconsistent supply and quality
of feed and poultry equipment.

(feed,
vaccines and
medicines,
poultry
equipment)

Involved in the supply of
chicken feed, medicaments
and equipment.

Poor veterinary services.

Astral Food, Feedco and
Alema Feed produce
compound feed locally but
import premixes and
concentrates.

High import taxes (0%–35%) on
premixes and concentrates.

Insufficient knowledge base.

No impact of the removal of
Value-Added Tax (VAT) from
feed prices since commercial
East African Pharmaceuticals feed producers are unable to
manufacture a limited amount recoup the VAT on raw
materials from the Ethiopian
of vaccines and medicines,
Revenues and Customs
and rest of their output is
Authority.
imported.

Government interventions
Stimulated poultry industry
with tax-free import of
machinery and tax holiday
on poultry exports.

Opportunities
Potential for setting up feed
business based on feed
innovations that can reduce
costs and therefore prices.

Established PMDCs for
distributing three-month-old
exotic pullets and cockerels
to commercial smallholders.

Opportunity to set up
cooking oil processing
plants in which by-products
(e.g., soybean cakes) could
be made available for use
as poultry feed.

Established ‘Directorate of
Poultry Production’ in 2016,
which led to the activation
of multiple institutions that
work with government staff
at both field and wodera
(district) level.

Setting up of feed quality
control organizations.
Private investment in
animal service delivery,
input production and
distribution.

Poultry equipment is
imported.
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Actors

Current status

Challenges faced

Government interventions

Opportunities

Breeders and
hatchers

Most parent stock are not
bred in Ethiopia but imported
from multiplication centers in
other countries.

Chronic shortage of DOCs in
Ethiopia.

Established Poultry
Research Center in April
2018 to understand, monitor
and strengthen the resilience
and productivity of chickens
in a sustainable manner.

Huge demand-and-supply
gap of DOCs (15 million
against demand of 110
million) offers
opportunities for private
companies.

Setting up of Development
Agents model to ensure
flow of DOCs and inputs
throughout the country.

Scope for local vaccine and
medicine manufacturing
units in Ethiopia.

‘Livestock and Irrigation
Value Chains for Ethiopian
Smallholders’ (LIVES)
project of the Ethiopian
Government, supported by
ILRI-promoted farmer
associations.

Potential for business
models such as vertical
integration and contract
farming.16

DOCs are produced in the
country by large-scale
commercial farms and
multiplication centers.

Poor knowledge and practices in
the management of parent stock
farms and hatcheries, leading to
low hatching rates.

Development agents act as an
intermediary in supplying
DOCs from large farms to
rural farms.
Egg
producers

Dominated by backyard
farming.

Low productivity.
High feed prices.
No bargaining power.
Poor supply chain.
Limited or no financial support.
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Actors

Current status

Market

Characterized as high
demand, low supply.

Challenges faced

If they do not possess a VAT
license, farmers depend on
intermediaries for the
Usually sold in local markets. commercial sale of their eggs,
resulting in retailers taking the
Local market is on average 1– greatest share of the profits.
7 km away from villages.
Lack of diversity of poultry
Seasonal fluctuations in egg
products and packaging that
prices.
meet consumption patterns of
different consumers.
Stiff competition from wellestablished commercial
Seasonal demand fluctuations
actors.
(due to fasting), leading to
variations in egg supply and
processing.
Limited cooking and serving
skills in relation to eggs.

Government interventions

Opportunities

Provide subsidized
extension services to
farmers.

Scope for vertical
integration model.
Scope for cooperative and
outgrower model.
Setting up of processing
units.
Supporting smallholder
farmers through
improvements to the value
chain.
Social marketing and
advertising campaigns
promoting egg
consumption.
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6. Recommendations
The following are the recommendations for poultry farms, especially village/backyard poultry
production systems and semi-commercial poultry production with low levels of biosecurity.

Housing
system

Feed
quality

General practice
Nearly all birds raised
on ground; concept of
cage farming not
prevalent
Cost-cutting in feed
production due to
shortage/absence of
feed ingredients
Farms are located at
distance of 50 - 100 m

Diseases
and
biosecurity
Fragmented Low volumes of eggs
and low
when sold by farmers
volume
individually
market

Issue
Floor layers consume
18–20% more feed
than cage layers
Poor-quality feed
leads to low
productivity
High chances of
disease outbreak or
epidemic
No bargaining power
vis-à-vis suppliers of
inputs and wholesale
agents

Recommendations
Intensive cage farming
will triple bird capacity,
leading to high return on
investment
Consistent supply of
ingredients to local feed
mills will improve feed
quality
Distance between farms
should be at least 300 m.
Collective marketing is
possible through
cooperatives or a model
such as the “egg hub”

Note: For details about feed quality refer to appendix VIII

Sight and Life developed an economically sustainable model that incorporates all the above
recommendations. In this model, ‘the egg hub’, five small holder poultry farmers are formed
into a group and trained to operate a farm with 5,000 birds, thereby simplifying supply chain
coordination of inputs to the farm while also ensuring minimal losses in the transport of eggs
to a market closest to the community. Such a farm will break-even in 3 years.
The “egg hub” is a centralized unit providing high quality affordable inputs, extension services,
training and market access to independent farmers involved in layer farming (Appendix VI).
It bundles support and services to egg farmers in the following four categories:
•
•
•
•

Capital availability for farm start-up costs such as cages and the first flock
Operational training and support to ensure that farmers and their supply chain, such as
day-old chick (DOC) providers, comply with best practices
High-quality supplies such as feed, supplements, and chick breed to increase the health
and effectiveness of flocks
Economies of scale to ensure access to supplies at advantageous prices, and to justify
the necessary distribution infrastructure to sell the incremental eggs

In LMICs, it is estimated that each hub can efficiently serve up to 100 km radius, but beyond
that, transporting eggs becomes a challenge. To ensure self-sufficiency ~200 such egg hubs
catering to the needs of 100 to 200 farms are required.11
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Setting up egg hub in Ethiopia requires private sector interventions in compliance with
government regulations mitigating potential risks. Some risks with recommendations are:
Potential risks
Foreign
•
exchange
(forex)
•
controls
Import
•
regulations
•
Governmental •
regulations
Regional
authority

•
•

Fluctuation in
feed prices

•

Not enough forex, resulting in forex
allocation by banks on a priority basis.
This generates friction among
importers.
Strict regulations on import of parent
stock, feed additives, and vaccines and
medicines requiring registration.
Import takes month, posing biosecurity
and financial risks.
Communication gap between different
ministries creates non-standardization
in rules.
Administrative tax structures vary
across regions.
Irregularity in rates and rules hinders
smooth operations.
Low supply of ingredients such as soya
and corn, as these are exported for
forex.

Recommendations
• Enroll on Forex
Priority List
(applicable only for
manufacturing units).
• Plan import
beforehand.
• Apply to a bank to
arrange letter of credit
for forex allocation.
• Keep officials updated
about operations.
•
•
•

Keep officials updated
about operations.
Hire local consultant to
help with changing
rules.
Adopt food innovations
such as local feed
supplements and
insect-based feed.
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Appendices
Appendix I: Protein quality in eggs
Thirteen percent of an egg comprises high-quality protein with Digestible Indispensable Amino
Acid Score (DIAAS) of 113. When plant protein is given to hens to lay eggs, 23% of it gets
lost through feed to food loss and conventional food loss. The loss rate is 50%, 75%, 90% and
96% for poultry, dairy, pork and beef respectively.17

+A hectare's worth of animal feed or a hectare's worth of appropriate crop for plant-based
equivalent
*Supply chain losses, spoilage and waste
#Protein wastage in absorption during digestion in humans
To get the same quality and quantity of protein as in one egg from lentils/pulses, a consumer
would not only have to spend twice as much but would also have to consume 4 to 5 times the
quantity of lentils.
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Appendix II: Nutritional chart of egg and breastfeed
TABLE 8: Vitamins and minerals from eggs (REAL) and breastmilk for infants aged 9–11
months4,18
Energy, vitamins, minerals and
essential fatty acids

Energy,
protein,
carbohydrates

Vitamins

Minerals

Energy (kcal)

%
recommended
daily intake
(RDA) from one
egg

% RDA
from 720g
breastmilk

% RDA from
one egg +
720g
breastmilk

9%

66%

75%

Protein

57%

65%

100%+

Vitamin B12

88%

72%

100%+

Vitamin E

52%

14%

66%

Vitamin B5
(Pantothenic
acid)

43%

86%

100%+

Vitamin B2
(Riboflavin)

60%

72%

100%+

Folate

30%

43%

73%

Vitamin B6

30%

22%

52%

Vitamin A

16%

86%

100%+

Vitamin D

10%

7%

17%

Vitamin K

8%

86%

94%

Vitamin B1
(Thiamin)

6%

22%

28%

Selenium

77%

65%

100%+

Zinc

61%

100%

100%+

Phosphorus

36%

36%

72%

Copper

18%

100%

100%+

Calcium

10%

86%

96%

Potassium

10%

50%

60%

Iron

8%

7%

15%

Magnesium

8%

29%

37%
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TABLE 9: Essential amino acids and fatty acids from eggs and breastmilk for infants aged 9
to 11 months19,20
Essential amino
acids

RDA for a
Mg per
9-month
60 g egg
child (mg)

% RDA
% RDA met
met by one by 720 ml of
egg
breastmilk

%RDA met by
1 egg +
breastmilk

Histidine

192

275

70%

7%

77%

Isoleucine

396

370

100%

11%

100%+

Leucine

672

800

84%

9%

93%

Lysine

564

765

74%

6%

80%

Methionine

240

370

65%

6%

71%

Phenylalanine

408

722

57%

4%

61%

Threonine

336

421

80%

7%

87%

Tryptophan

120

112

100%

---

---

Valine

515

499

100%

7%

100%+

Critical
nutrients

Choline

Mg per
60g egg

Adequate
intake (AI)
children 6–
12 months
(mg)

% AI met by
720 ml of
breastmilk

% AI met
by 1 egg

% AI met by 1
egg +
breastmilk

150

150

100%

11%

100%+

DHA

16

100

16%

100%

100%+

ARA*

94

140

67%

100%

100%+
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Appendix III: Environmental impact of eggs and poultry
Eggs have lower water depletion impact than other protein subgroups – red meats, nuts and
seeds, poultry, and seafood. Eggs have a lower carbon footprint, freshwater eutrophication,
marine eutrophication and particulate matter contribution compared to red meat. A vegetarian
diet with egg among its protein sources has an environmental impact 42–48% lower than a
non-vegetarian non-veg diet based on meat and sea food, except in terms of water depletion
(Table 10).
TABLE 10: The environmental impact of various animal sources of protein (Analysis by
Sight and Life team)21,22,2
Eggs Beef Mutton Pork Poultry Seafood Milk

Nuts

Soya Pulses

Land
use

1x

4x

2.9x

1.2x

1.1x

-

1x

~0.5x

0.5x

Water
footprint

1x

3.8x

2.2x

2x

1.2x

-

1x

4.8x

0.7x

Carbon
footprint

1x

7x

8x

1.1x

1.5x

0.6x

2x

0.9x

0.8x

1.25x
0.3 x
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Appendix IV: Sample issue: The housing system and its effect on the animal requires a
holistic approach
A good layer poultry housing system keeps the bird safe, growing and productive. There are
three types of housing system that enjoy current use:
1. conventional cages;
2. enriched (furnished) colony cages; and
3. cage-free housing system (barn/backyard).
Conventional cages are predominantly used worldwide followed by the cage-free system;
enriched colony cages are a newer idea and enjoy acceptance in developed countries only,
especially European countries. They are described briefly in Table 11.
TABLE 11: Brief description of different layer housing systems24
Conventional cages

Enriched (furnished)
colony cages

Cage-free housing systems
(barn/backyard)

-

-

-

-

Fewer birds in shared space
with equal access to feed
and water
Majority of production
globally
Provide health, good
hygiene and low mortality
Basic activities such as
perching, and nesting are
constrained

-

Fully furnished; smaller
groups of hens with
more space
The only cage system
permitted in Europe
since 2012
Provide health, good
hygiene and low
mortality
Basic activities allowed

-

Open-concept barn with
free-run opportunity for
birds.
Multiple options allowing
basic activities
Higher rate of bone
fractures
Variable quality of air
(dust particles, ammonia)
Higher mortality

When selecting a housing system, attention should be given to animal welfare, as this is directly
correlated with productivity and animal health. To standardize animal welfare, practical,
outcome-based welfare measures should be emphasized for layer housing, rather than the
resource-based measures that are conventionally used (Table 12).25 Outcome-based measures
focus on actual animal welfare problems that occur on farms. These can be applied across
housing/production systems, allowing producers to use a range of strategies to address
problems and thereby enhancing productivity.
TABLE 12: New ways of thinking about standards
Resource measures

Outcome measures

•
•
•
•
•

•
•
•
•
•

Veterinary care
Food provision
Space per animal
Ventilation
Flooring surface

Morbidity and mortality
Body condition: body weight
Freedom of movement
Air quality (e.g. ammonia)
Injury
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Recommendation of housing system customized to country
None of the housing systems are perfect, considering outcome-based animal welfare measures.
Their structure and spatial distribution also vary across countries, depending on the prevailing
climatic, economic, political and social conditions. Countries are struggling with this concept,
and many housing systems for layers do not meet the existing standards. A group of experts
should therefore be created with responsibility for defining the necessary conditions and
customizing recommendations in accordance with the individual needs of countries that are
attempting to improve egg production in a sustainable manner. For analyzing which housing
system is better or more sustainable, a range of indicators will be needed across the following
four dimensions: (i) Nutrition; (ii) Environment; (iii) Health; and (iv) Behavior.
Recommendations regarding housing systems should not be siloed. Rather, a holistic view
should be taken, bearing in mind the abovementioned four dimensions (Table 13).
TABLE 13: Factors to be considered when selecting a housing system26
Indicators

Conventional
cages

Enriched
(furnished)
colony cages

Cage-free housing
systems
(barn/backyard)

Productivity (eggs/hen)

++

+

-

Cost (per hen per day)

++

+

-

Salmonella contamination –
in environment

++

-

-

Salmonella contamination –
on eggshells

+

+

-

Mortality

++

++

-

Disease

++

++

+/-

-

+

++

++

++

-

-

+

++

Bird cleanliness

++

+

-

Air quality

++

++

-

Husbandry

++

++

+/-

-

+

++

Greenhouse gas emissions

+

+

-

Feed efficiency

++

++

-

Feces

+

+

-

Disease

+

+

-

Food security

Animal welfare

Bone strength
Injury
Behavior

Indiscriminate use of antibiotics
Environment

Human exposure

Anti-microbial resistance
+
Legend for rating efficiency: * Excellent, ++ Good, + Fair, and - Poor

++
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Appendix V: Challenges and potential solutions in the egg sector
TABLE 14: List of issues in the poultry industry
Themes
Post-production
losses

Feed costs

Egg shell
contamination

Behavior and
injury
Air quality

Management of
feces
Diseases

Greenhouse gas
emissions

Water footprint

Biodiversity loss;
overuse of inputs
Land use
Anti-microbial
resistance (AMR)

Issues in egg sector
Food security
Post-production losses, leading to low number of saleable eggs.
Reasons being cracked eggs, dirty eggs and egg wastage. Reducing
food loss and waste by strengthening shells (enzymes, HyD®),
decreasing the viscosity of feces (enzymes) and improving the
pigmentation of yolks (carotenoids) can reduce losses.
Feed accounts for 60% of production costs. Low feed efficiency1
increases costs further.27 Innovations in the composition of feed are
required in order to attain high feed efficiency.
Egg shell contamination increases with the age of hens, the incidence
of floor eggs, the levels of dust concentration in the house, the manual
picking of eggs, and the use of plastic containers for packaging eggs.
The use of nest boxes, as well as structural improvements to scratching
pads, can help reduce contamination.
Animal welfare
Behaviors such as fear of humans and aggression within the flock lead
to the piling of layers on top of each other, causing suffocation, injuries
and death.
Poor air quality (ammonia) causes conjunctivitis, excessive panting
and wing-spreading, which upset the spatial distribution, resulting in
reduced productivity.
Poor management of litter or wet ground leads to reduced dust-bathing
and intricate body maintenance behavior performed by birds. This
results in high body temperatures and skin injuries.
The incidence of diseases such as dermatitis and bacterial infestations
is exacerbated by poor environmental or husbandry management.
Environment
Feed production contributes to ~60–70% of total Poultry’s greenhouse
gas emissions (carbon dioxide and nitrous oxide).28 High feed
efficiency can lead to low carbon footprint and increased productivity
per unit of nutrient consumed.
Eggs have a higher water footprint per kg and per kilocalorie compared
to other foods (vegetables, cereals, fruit, pulses, milk, etc.) but a lower
water footprint when compared per gram of protein.21,22,23
Deforestation combined with overuse of fertilizer and water in feed
crop production leads to loss of resources and increased greenhouse
gas emissions.
Land use per kg of edible protein for eggs is higher than milk but lower
than beef, chicken meat and pork.29
The overuse of antibiotics on farms endangers human health by
increasing AMR. Eubiotics can replace antibiotics without

1

Feed efficiency is output divided by the input. In case of layers, it will be egg produced/egg mass per kg of feed consumed.
A high feed efficiency is a good indication of a high-quality feed. (https://en.wikipedia.org/wiki/Feed conversion ratio,
http://www.agritech.tnau.ac.in/expert_system/poultry/Layer%20Production%20Indices.html )
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and human
exposure to feces
Aflatoxins

compromising performance. Additionally, poor management of feces
leads to diseases in humans on exposure.
The infestation of grains and groundnuts by aflatoxins after drought or
insect damage is a common problem in developing countries.
Aflatoxin infestation not only poses a significant public health risk but
also creates a barrier to trade in agricultural commodities, resulting in
food losses and increases in feed prices.

TABLE 15: Potential solutions reflecting good management practices for egg producers
and recent research breakthroughs
Themes

Solutions
Housing/
husbandry/
processing
Food security Good egg
collection
technique
reduces
eggshell
contamination
by salmonella
and feces.
A boiling
facility is an
economical way
to add value to
the egg.

Animal
welfare

Feeding

Innovations
such as the
addition of
prebiotics and
probiotics to
poultry feed
enhance gut
microbiota.
This results in
increased
absorption and
adsorption of
nutrients, thus
improving feed
efficiency.

Nutrition

Biosecurity/
genetic
advancement
The inclusion of
Genetic
calcium, vitamins, advances in
enzymes, HyD®
layer breeding
and protein
lead to increased
nutrition in the
feed efficiency,
diet increases
egg production,
shell quality,
shell strength
reduces the
and disease
percentage of
tolerance.
cracked and
broken eggs, and
decreases the
viscosity of feces,
thus reducing
post- production
losses.

Enhancing the
carotenoid
content of the diet
improves yolk
pigmentation.
Facilities with
Appropriate
The inclusion of
good ventilation feeding reduces appropriate levels
and efficient
the sensation of of calcium and
manurehunger.
phosphorous in
removal
Access to clean, the diet reduces
systems
fresh water is a the prevalence of
increase the
basic
osteoporosis,
health, comfort requirement for increasing the
and welfare of
comfort and
productive age of
the hen.
health.
the hen and
allowing her to
walk comfortably.

The
International
Egg
Commission
(IEC) has issued
minimum
biosecurity
measurements
(Checklist),
which should be
observed.
A proper disease
prevention
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Themes

Environment

Solutions
Housing/
husbandry/
processing

No perfect
system exists.
Conventional
cages reduce
costs,
greenhouse gas
emissions, feed
efficiency and
pecking
confrontations.
The aviary
(cage-free)
system
increases
perceived
welfare and
allows greater
freedom of
movement.

Feeding

Nutrition

Recommendati
ons in the
correct use of
antimicrobials
should be
disseminated to
reduce the
contribution of
egg production
to AMR.

Use of local feed
ingredients
reduces the water,
energy and CO2
footprint of eggs
while reducing
dependency on
soybean.

Replacing
antibiotics with
eubiotics
reduces
environmental
impact while
maintaining
efficacy.

Biosecurity/
genetic
advancement
program
(vaccines and
deworming)
should be
designed by
local
veterinarians.
Boiling
increases
digestibility of
egg protein and
decreases the
possibility of
zoonosis.

Pre- and postharvest farm
management
practices to
prevent aflatoxin
infestation should
be disseminated.

The
deployment of
by-products of
the food and
fuel industries
will increase the
efficiency of
land use.
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Appendix VI: The egg hub model
FIGURE 5: An egg hub model

Components of this model:
-

Input package (feeds + chicks + technical + veterinary assistance)

-

Farm-to-fork model

-

High-quality extension services

-

Training of farmers (biosecurity + business skills + operational techniques)

Advantages of egg hub model:
-

End-to-end service provider

-

Aligns dispersed distribution of poultry farms

-

Reduces the number of clusters of training centers and delivery points

-

Facilitates interaction between private companies and farmers

-

Has potential to increase the scalability and sustainability of egg production by small and
medium-sized farmers

Source: Investment Case for the Egg Hub, Sight and Life Internal Document
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Appendix VII: Summary of key activities carried out by key private-sector actors in the
chicken value chain in Ethiopia:3
1.

Elflora Agro-Industries PLC (established in 1997); Location Debre Zeyit, Addis
Ababa

Key economic activities

•
•
•
•
•
•
•
•

Parent stock production
Day-Old Chick (DOC) production
Broiler production
Pullet production
Egg production (50,000 table eggs/week)
Meat processing
Marketing
Hatchery capacity: 112,000 DOC/week)

Approved by the Ministry of Agriculture and Rural Development
2.

Feedco Animal Feeds PLC (established in 2014), Location Modjo
• Production of compound feeds
Key economic activities • Distribution of feed premixes
• Hatching capacity: 50,000 DOC/batch
Approved by the Ministry of Agriculture and Rural Development
3.

SAFE Poultry PLC (established 2014), location: Adama, Ayma, Elere in Debre
Zeyit
• Provision of DOCs to rearing poultry farms
Key economic activities • Commercial egg production
• Pullet production
• Importer of veterinary drugs
• Produces 2 million DOCs/year
Approved by the Ministry of Agriculture and Rural Development
4.

Ethiochicken Poultry PLC

Key economic activities

Produces highly fertile, disease-resistant chickens and sells
these to smallholder farmers in Ethiopia. Ethiochicken targets
the rural farmer market, supplying farmers with breeds that are
more suitable for the village environment, are fast-maturing,
and produce five times as many eggs when compared to local
Ethiopian chickens.
Investment companies: Acumen, Flow Equity
•
•
•

DOC production
Parent stock production
Pullet production

Approved by the Ministry of Agriculture and Rural Development
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Appendix VIII: Overview of existing hatchery capacity in Ethiopia.3
Name
Abebaw (Mojo)
Alema Farms
(New)
Ayma Poultry
Farms
Daniel Getu
Elere Farms
Gerado Farms
Hawassa
Genene
SW Poultry
Farm
Kombolcha

ELFORA
ELFORA new
farm in Chefa
Bracod agro
industry
Andasa
Milkias Albert

Capacity
Setter
2 x 14,040
225,000

Hatcher
7,000
98,000

1 x 57,000

1 x 19,200

3 x 19,200
1 x 19,200
6 x 30,000 3 x 19,200 + 1 x
15,000
1 x 76,800
19,200
3 x 19,200
3 x 6,000

DOC delivered Parent source
per year
365,000 France Avian
- ISA and Cobb
Vantess
250,000 ISA
100,000 ISA
1.3 million Cobb &
Lohman
250,000 ISA
120,000 ISA

1 x 77,000

1 x 19,200

300,000 ISA

2 x 10,000
4 x 18,000
1 x 76,400
210,000

7 x 6,000

450,000 ISA
Koekoek

76,000

10 x 41,472

4 x 20,736

38,400

19,200

112,000 per Ross &
week Hendrick
6,000,000 Cobb for
broilers
2,000 Lohmann

38,000
76,800

12,000
19,200

10,000 Lohmann
- Cobb Vantress
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Appendix IX: Review of best standards in chicken feed production
Feed raw material: Feed raw materials are the building-blocks of a compound feed. Before
attempting to formulate a balanced compound feed for chicken, we need to pay attention to the
ingredients. Raw materials can be divided into seven groups, namely: cereals, by-products of
cereals, oil-containing seeds, by-products of oil-mills, legumes, products of animal origin, and
miscellaneous
Cereals
The most common cereals are maize, wheat, barley, oats, sorghum, millet and rice. Cereals are
food for humans as well as feed for animal production. Due to food shortage, and this dual use
of cereals, humans and animals are partially in competition for the same foodstuffs. To reduce
competition and utilize food resources efficiently, poultry can be fed foodstuffs which are
unsuitable for human consumption (poor-quality or waste products from food processing).
Characteristics of cereals include a high percentage of carbohydrates, easy digestibility, high
M.E. and low C.P, protein content of a low biological value (little lysine and methionine), a
low percentage of calcium, low levels of vitamins C and D, low levels of carotene (except
maize), germs rich in vitamins B and E, and a low percentage of crude fiber, especially the
naked cereals (maize, wheat). The covered cereals (oats, barley and millet) have a higher
percentage of crude fiber.
In general, maize is the main ingredient in chicken mash. After maize, wheat is one of
the best cereals for feeding and, when the price of maize is attractive, it can replace the greater
part of maize in poultry feeds.
By-products of cereals
Maize is also important for human food supply. Much of the maize for human consumption is
processed, and its by-products usually find their way to the feed milling industry. There are
two forms of processing:
•

wet maize processing to produce maize oil, maize glucose and maize starch; and

•

dry maize processing to produce maize flour.

In dry maize processing, only maize bran is of importance as a by-product for poultry
feeding. Maize bran consists of bran particles, maize germs, and other grain particles.
Compared to maize meal, it contains less starch, more crude fiber and more fat. The nutritive
value can vary considerably depending on the place of origin and grinding process.
Oil seeds and their by-products
Oil seeds are predominantly grown for their oil, mostly to be used for human consumption.
Examples of oil seeds are groundnuts, cottonseed, soybeans and sunflower seeds. Oil seeds
may contain 20–60% oil. They have a high M.E., on account of their high percentage of fat,
and a high percentage of protein of good biological value. Many of the remainders (byproducts) contain good quality protein and are of great value for animal nutrition. The nutritive
value of these by-products depends very much on the seeds being fully or partially de-husked.
The husks can have a negative influence on the digestibility and nutritional value (as they
consist mostly of crude fiber). Products with a high crude fiber content are likely to have low
protein content, and a low nutritional value.
44

Secondly, nutritional value depends on the way the oil is extracted and how much oil remains
in the residue. The more oil remains in the by-product, the lower its protein content, but the
higher the energy level. The oil can be extracted using one of three methods:
•

Pressing – which produces cake with a fat percentage of 6–10%.

•

Wringing – which produces expeller with a fat percentage of 6–10%.

•

Extracting – which produces oil meal with a fat percentage of 0.5–2%.

Cakes, expeller and oil meal have a high percentage of protein and a narrow protein-calorie
ratio.
Soybeans and soybean meal contain anti-trypsin factor (ATF), a growth-stunting
component, which interferes with protein digestion. It can be eliminated by toasting the
soybean and soybean by-products (usually this is done immediately after extraction). When
formulating poultry compound feed, it is a challenge to obtain the correct content of protein
and amino acids. Soybean meal has a high protein content of good quality, and additionally
possesses a high lysine content (2.5–3%). All other oil-seed by-products are far below these
levels.
Cottonseed product can contain gossypol, which is highly toxic to animals. The actual
concentration depends on soil, climate and seed variety. Gossypol can be de-activated by
heating to above 100°C (to bind the toxic complex) or by treating the product with calcium
components or iron sulfate (to neutralize the toxic complex). Cottonseed products should not
contain more than 0.12% of free gossypol. In addition, next to groundnuts, cottonseeds are a
second suspected carrier of aflatoxins. Cottonseed meal may darken the yolk color in layers.
Legumes
Generally, the seeds of legumes have a higher percentage of protein than the seeds of other
plants. Though of low biological value, they increase the sex drive. They may also contain
poison. Examples are lupins, beans and peas. Most of the grain legumes contain high levels of
fiber, which may limit high inclusion levels of these sources. Anti-nutritional factors may also
play a detrimental role in the utilization of legume grains. These include trypsin inhibitors,
tannins, saponins, alkaloids and anti-vitamins. The anti-nutrient factors can be in-activated by
heating or processing. Further studies may be necessary to collect more information on the
presence of anti-nutrient factors in grain legumes as well as optimum inclusion levels in poultry
diets. Their inclusion levels in poultry diets range between 2% and 15%.
Products of animal origin
The nutritional quality of animal protein is higher than that of vegetable protein (‘animal
protein factor’ or APF). Most animal proteins are rich in minerals and vitamins. Animal
proteins are usually added to poultry feed, in particular for parent stock and young animals.
The APF surplus value is big in fish meal, blood meal and skimmed milk powder; moderate in
meat, bone meal and whey powder; and negligible in bone meal and feather meal. Most
products need to be heated or dried to reduce their moisture content. The protein in fish meal
is of excellent quality. It contains as much as ±5% lysine. Fish meal contains good levels of
minerals, in particular calcium and phosphorus. Fish meal needs attention in view of that fact
that it imparts a strong flavor to animal products such as eggs and meat. Its salt content is
usually at least 10%, and it is at risk from contamination by salmonella and fungi.
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Miscellaneous
Green (leaf) meals: e.g., kales (sukuma-wiki). Fresh green leafy plants are rich in minerals
and may contain moderate levels of protein. They also contain carotenes, which can be
converted to vitamin A, and they also contain some vitamin K, riboflavin, vitamin B6, biotin,
and folacin. The main limitations on their use in poultry rations are their high fiber and high
moisture content. Most green meals can be used at levels of less than 5% and are cheap sources
of vitamins and minerals for confined, indigenous chickens. Greens can be suspended in the
poultry shed at a height that allows the birds to access them as supplementary feed.
Mineral-rich feeds: e.g. bone meal, oyster shells, snail shells, and scorched eggshells.
Minerals are important for bone formation, eggshell formation and also for good health. The
most important minerals are calcium and phosphorus. To produce strong shells for their eggs,
laying hens need free access to calcium (in the form of limestone or crushed shells). Adult birds
are able to balance their intake according to their needs. Phosphorus-rich feeds should be
balanced with calcium, since excessively high levels of one may cause deficiency of the other.
The scorching of eggshells before their re-use in poultry diets is done to remove disease and
germs.
Feeding of indigenous chicken
Several factors may influence poultry feeding requirements, including breed, strain, sex, feed
intake, dietary energy level, nutrient availability, environmental temperature, air humidity, and
health status. Whereas the nutritional requirements of exotic (hybrid) chickens have been
estimated and documented, information on protein and energy requirements on indigenous
chickens is limited. Furthermore, Ethiopian indigenous chickens are a heterogeneous
population with no standardized characteristics and performance. Indigenous chickens are
excellent foragers, and under free-range conditions the bird’s diet is a highly varied one,
comprising seeds, fruits, herbage, insects and invertebrates.
According to research, the dietary protein level requirement of indigenous chicken is
140–160 g/kg per day for growing chickens, and 120 g/kg for laying hens. The percentage
mean crude protein (C.P.) level of scavenging diets is 11.2 in medium high- and low-potential
agricultural areas. Indigenous chicken feed efficiency measured by feed conversion ratio (FCR)
can be improved by strategically offering supplementary sources to meet protein deficits and
can hence lead to excellent growth rates and egg quality. The FCR (feed/gain ratio) for
indigenous chickens is estimated to be 5.2–5.5 under confinement, 7.6–15.6 for scavenging
birds (without protein supplementation) and 5.8–6.0 for scavenging birds with protein
supplementation.
Studies in Ethiopia indicate that indigenous chicken requires about 286 Kcal/day/bird
(Dessie, 1996).The caloric density of feed to meet energy requirements for maintenance and
growth or egg production is 2,600 and 2,400 kcal/kg DM for growing and laying chickens
respectively. The dietary requirement for chicks (between 5 and 8 weeks) is 170 g/kg and 2,800
kcal/kg DM.
In chicken-farming, feed costs contribute significantly to the overall costs of production
(in some cases, feeds account for an estimated 70% of the total cost of production). For a
country such as Ethiopia, where commercial feeds are relatively expensive (1,000 Birr/100kg),
saving on feed costs can be made using locally available feed materials to compound the feed
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rations both for exotic and for indigenous chicken. Available feed ingredients – for example,
maize, maize germ, maize bran, rice bran, wheat pollard, omena (fish meal), cottonseed cake,
sunflower cake, bone meal, stock lime and DCP – should always be taken into account before
commencing formulation.
Crucial factors to consider in feed formulation include:
o acceptability of the feed to the chicken;
o digestibility;
o cost; and
o the presence of anti-nutritional factors and toxins.

TABLE 16: Comparison of the nutrient requirements of indigenous chicken and hybrid
layers
Age
(weeks)
0 to 8
8 to 14
14 to 21
≥ 21

Indigenous chicken layers
Energy (kcal/kg) Crude protein
(%)
3000
2600
2400
2400

Hybrid Layers
Energy (kcal/kg)
17
14
12
12

Crude Protein
(%)

2850
2750
2750
2750

19
16
17
15

TABLE 17: Composition and prices of feed raw materials (carbohydrates)
Feedstuff
Maize
Maize bran
Wheat bran
Rice bran
Sorghum

Protein content Energy content
Price/kg (Birr)
(%)
(kcal/kg)
9.0
3360
11.5
3060
16.0
2090
13.0
2040
22.0
3290

6.40
10–13
6.50
2–5
7

TABLE 18: Composition and prices of feed raw materials (protein)
Feedstuff
Bone meal
Groundnut seed
cake
Sunflower seed
cake
Cottonseed cake
Soya bean

Protein content Energy content
Price/kg (Birr)
(%)
(kcal/kg)
48
3023
45
2664

14–15
6

27

2300

5–8

28
42

2377
2950

5
11–19
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