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Cattle production is one of the main agricultural industries in Ethiopia. Livestock production as
awhole contributes about 45 percent to agricultural GDP (Behnke and Metaferia, 2011) —cattle
being the most important generator. Currently, the country produces over 3.8 billion litres of
milk (FAO and NZAGRC, 2017) and ~1 million tonnes of beef (Shapiro et al., 2015) per year
valued at USD 2.5 billion and USD 5.1 billion, respectively. Per capita consumption is
approximately 19 kg of milk and 7 kg of beef per year (Dessie and Mirkena, 2011). The sector
is highly heterogeneous comprising of the traditional pastoral/agro-pastoral and mixed crop—
livestock production systems and the market-oriented intensive specialized producers. There
arearound 13 million cattle keeping households?. Stakeholders haveidentified four major dairy
production systems in Ethiopia, including the commercial, the urban/peri-urban, the mixed
crop-livestock, and the pastoral/agro-pastoral systems.

Commercial dairy

The specialized commercial dairy systems involving higher levels of investment are
concentrated in the central highland plateau. In terms of scale of operation, the farms are
classified as large-, small- or medium-scale. Being licensed farms with operational business

3 Sources: RuLlS dataset (FAO), Agricultural Sample Survey 2014 (Central Statistical Agency, Ethiopia)

4



plans, they are market oriented specifically targeting consumers in urban areas. Producers
tend to have a good understanding of dairy management. The commercial dairy system is
labour and input intensive relative to other systems. The animals do not provide draft power
but their manure is used as fertilizer.

The exact number of commercial dairy farms is not known but they represent a small
fraction of total dairy farmers. The number of dairy cows in this system, however, is steadily
growing and is estimated at ~3 percent of the total national milking cows. Geographically, they
are concentrated mainly in the central highlands near major cities and towns. Average herd
sizes can be more than 100 milking cows for large-scale farms; 30—-100 for medium-scale and
<30 for small-scale farms*. Genotypes kept are usually purebred exotic (predominantly
Holstein Friesian), high-grade or crossbred dairy animals. Major feed types include hay,
concentrated dairy mix, and industrial by-products. These are mainly purchased, though some
farms cultivate own pasture. Main water source is tap or boreholes. Common animal health
problems include mastitis, infertility, and bovine tuberculosis. These farms have access to
vaccination, treatment and deworming services. Standard dairy housing or simple shelter may
be used. Productive and reproductive performances are usually better with daily milk yieldin
the range of 15-20 litres per cow® and an average lactation yield of about 4 375 litres. These
are market-oriented farms and milk and milk products are usually sold through formal markets
(milk kiosks or supermarkets). A small proportion of the produce is used for home
consumption.

Driven by the unprecedented increase in demand for milk and other dairy products,
commercial dairyisa growing sub-system in Ethiopia. However, it is constrained by shortage
of inputs particularly feed, genotypes, and veterinary services. Most commercial farmers are
obliged to process the milk they produce into various dairy products but not all have the
financial and infrastructural capabilities to meet such obligations.

Urban/peri-urban dairy

The urban/peri-urban production system is an expanding production system, largely found in
the highlands and is concentrated in the Addis Ababa milk shed area as well as around the
regional capital cities where an adequate market for fresh milkis readily available. There are
about 5 200 dairy farmsin Addis Ababa alone with an average herd size of 12 (Bogale et al.,
2000; 2014). Itis practiced by many landless urban and sub-urban poor households. However,
some businesspersons and retired civil servants also keep some dairy animals depending,
wholly or partly, on hired labour. Producers are market oriented and respond to improved

technical, input supply, and marketing services.

The number of urban and peri-urban dairy keepers is not accurately known; however, dairy
cows kept in this system may account for about seven percent of dairy cattle population. The
urban and peri-urban dairy system is concentrated in the Addis Ababa milk shed area and

4 Based on consensus at ASL2050 stakeholder technical meeting.
> At the stakeholder technical meeting, large-scale commercial dairy farmers said the daily milk yield per cow is more than 20
liters.



around regional capital cities. Average herd size is in the range of 5-10 cows. Typical breeds
include high-grade or crossbred animals but indigenous cows are also kept. Crop residues, hay,
concentrated dairy mix, industrial by-products (mainly purchased) constitute major feed
resources. Vaccination, deworming and treatment of sick animals is fairly practised; however,
health problems such as mastitis, infertility, and bovine tuberculosis are common. Main water
sources are tap, river, borehole, and rainwater. Like in commercial dairy system, standard
housing or simple shelter may be used. Milk yield ranges from 10 to 15 litres per day per cow
with a lactation period of ~200 days. The bulk of produced milkis sold to neighbours through
informal channels or to cafés and restaurants; a small amount is used for home consumption.

This is also a growing dairy production system in Ethiopia. However, it is constrained by
shortage of inputs particularly feed, genotypes, and veterinary services. Milk handling is very
poor as re-used plastic bottles and jerry cans that are difficult to clean are used for transport,
and milk delivered through this system is mainly fed to infants and children. Nowadays, urban
dairy producers are facing pressure from municipalities to shut down their farms because of
public health and environmental issues.

Mixed crop-livestock

Mixed crop—livestock dairy production is a subsistence oriented farming system concentrated
inthe mid-and high-altitude agro-ecologicalzones where cerealsand cash crops are dominant
farm activities. Cattle are primarily kept to supply draft power needed for crop production.
However, milk production is an integral part of the production system. The bulk of the total
milk produced nationally and about three quarters of the liquid milk processed commercially
isgenerated here.

Number of households (farms) that practise mixed crop-livestock mode of production is
approximately 9.6 million® with average herd size of 4 milking cows. Main geographic location
is mid- and high- altitude areas of Ethiopia. Predominantly indigenous breeds/ecotypes are
kept. Natural pasture, crop residues, and weeds and crop thinning are the major feed types.
The management style is mostly low-input, low-output traditional extensive system. About 65
percent of the total milking cows are found in this system and produce about 72 percent of the
national annual milk output (FAO and NZAGRC, 2017). Vaccination against major diseases
(anthrax, lumpy skin disease, contagious bovine pleuropneumonia, pasteurellosis, and
blackleg) is provided by the public sector but individual households also use drugs sourced
through both formaland informal outlets. Water is sourced from riversand rainwater. Housing
type can be open kraal, partition within family house or share the same room with humans.
Milk yield per cow is 1.9 litres per day, on average (Felleke et al., 2010).

Dairy production in the mixed crop-livestock system is pivotal to supplying the bulk of milk
and milk products to the Ethiopian population although it is not essentially market-oriented.
Smallholder farmers either sell excess milk informally to individual consumers and milk

6 Approximated from the total number of livestock keeping rural households and the proportion of rural population residing in
the highland areas (~13 million and 0.74, respectively)



collectors or process it into butter and cottage cheese for sale. Productivity per unit of land
and per head of animal is extremely low. At the same time, poor service delivery systems,
particularly veterinary services, make it prone to disease outbreaks and losses due to mortality
and morbidity.

Pastoral/agro-pastoral

Pastoral/agro-pastoral production is the major system of milk production practiced in the
lowland regions of Ethiopia where livelihoods are heavily dependent on livestock. Cattle
dominate the livestock population followed by camel, goats, and sheep. Cows constitute about
40 percent of the herd. Major pastoral areas extend from the north-eastern and eastern
lowlands (Afar and Somali) to the southern and south-western lowlands (Borana and South
Omo).

Number of cattle keeping pastoral/agro-pastoral households is approximated to be 3.1
million’. Traditionally, their geographical location isin the lowland arid/semiarid areas of the
country. Average herd size per household is usually in the range of 10-20 heads of cattle but
large herds of >200 heads are common too particularly among the Borana (MoARD, 2007).
Entirelyindigenous breeds are kept. Population of milking cows in this system accounts for ~34
percent of the national milking cow population (FAO and NZAGRC, 2017). Communal rangeland
pastures constitute the single most important feed resource; however, crop residues are used
to a limited extent in agro-pastoral areas. As in the mixed crop-livestock system, animal health
services (mainly vaccinations against major diseases such as anthrax, lumpy skin disease,
contagious bovine pleuropneumonia, pasteurellosis, and blackleg) are provided by the public
sector. In addition, individual households use drugs sourced through both formal and informal
outlets. Water for both human and livestock uses is sourced from boreholes, deep wells, dames,
rainwater, and rivers. No housing is provided for cattle except the night enclosures (kraals) to
protect from theft and predators. Milk yield is low at ~1.5 litres per cow per day. Milk is
produced for home consumption but excess milk or milk products are sold to nearby towns or
highlanders.

Due to an erratic rainfall pattern —an important factor that determines availability of feed and
water — milk production per unit area is low and highly seasonal. However, milk is usually
produced in excess during the wet season and is either sold fresh to nearby urban centres or
processed into butter to be traded with the highlanders in the peripheral markets for grains.
The reliance of the agro-pastoral and pastoral systems on the overgrazed natural resource base
makes them most vulnerable to climate change.

7 Approximated from the total number of livestock keeping rural households and the proportion of rural population residing in
lowland areas (~13 million and 0.24, respectively)



There is no specialized beef production system in Ethiopia; however, fattening of cattle and
small ruminantsis animportant and lucrative activity®. Fattening or conditioning of animals for
slaughter usually takes place at well-organized commercial feedlots or simply in the backyard
of smallholder farmers. Farmers often see this as a profitable means of investing surplus cash
for short term gain. Young or old oxen are fattened depending on the supply source. Farmers
close to pastoral areas tend to purchase younger stock for feeding but in the heartland of the
highlands older oxen are fattened at the end of their productive life. Feedlot operators, on the
other hand, generally fatten young and intact males. There are four types of beef production
systems in Ethiopia: the commercial feedlot system, peri-urbansmall-scale fattening, backyard
fattening in the mixed crop-livestock system, and the pastoral/agro-pastoral livestock
production system.

Commercial feedlot

Many feedlot operations are concentrated in the central Rift Valley particularly in East Shoa
zone. Animals are entirely confined in a yard fitted with watering and feeding facilities for a
finishing duration of 3—6 months. Feedlot operators prefer the Borana cattle breed due to its
high market demand; however, highland Zebu originating from Arsi, Bale and Hararghe
highlands are also used to a limited extent. In response to demands in the live animal export
market, intact young males are commonly used for fattening. Crop residues such as teff and
barley straw form the bulk of basal diets while industrial by-products such as wheat bran,
oilseed cakes and molasses are used as supplementary feeds.

There are ~300 operating feedlots predominantly found in East Shoa, Oromia National Regional
State. Feedlot operations are recently expanding to Borana zone of Oromia and North Gondar
(Metema area) of Amhara. The number of animals kept on feedlot per batch may range
between 100 and 1 500. Typical breed of cattle used in this operation is the Borana. Agro-
industrial by-products (oilseed cakes, milling by-products, and crop residues) form the bulk of
the feed resources. Animal health practices include vaccination and deworming. Many feedlot
operators depend on borehole or tap as water sources. Housing is usually open shelter fitted
with watering and feeding troughs. Productivity is low with estimated 110 kg carcass yield per
animal on average with a dressing percent of 45-48 (MoARD, 2007). However, higher dressing
percentage (e.g. 54 — 57) and hence higher carcass yield were reported for breeds such as
Borana and Begait (MoARD, 2007). Annual value of production is estimated at ~ USD 211
million export revenue (ATA, 2016). Nonetheless, feedlot operators target both domestic and
export markets.

The sector is currently attracting some foreign investors. For instance, Verde Beef
Processing Plc. and Allana Group, both located at Adami Tullu near Zeway, are two world-class

8 The feedlot system in Ethiopia involves only the fattening or finishing of adult animals for a period of 3-6 months. Complete
cycles of beef production such as the cow-calf, grower, finisher stages are not practised. Animals that end up in the feedlot
are not necessarily raised for beef; they predominantly come from the pastoral/agro-pastoral system (from mixed crop-
livestock to some extent) as extra animals to be disposed.



beef operators owning fully integrated facilities with irrigated feed production capacity and a
state of the art abattoir production facility. They are the largest cattle feedlot operators in the
region with a capacity to feed, process and sell (including export) more than 130 000 and 73
000 carcasses per year, respectively.

Small-scale cattle fattening in peri-urban areas

Smallholder farmers and landless households around urban areas fatten a few animals at a
time. The animals are often tethered and stall-fed. The fattening exercise is mostly done after
the oxen have retired from farm work/ploughing in order to replace them with younger
animals. Crop residues (teff, wheat, and barley straws) are used as basal feed whereas milling
and oil industry by-products and atela (a residue from traditional distilling and brewing) are
heavily used in fattening diets.

Geographic location of urban/peri-urban centres is in the mid-altitude areas. Average
number of animals fattened at a time is 5 (range 1-8). Indigenous Zebu form a typical breed
used in this system. Feed resources are mainly composed of crop residues supplemented with
traditional brewery by-products (atela) and household leftovers. Housing is simple shelter or
the animals are tethered in open area. Vaccination and deworming is practiced. Water is
usually sourced from tap or borehole. Carcass yield per animal is 110 kg on average. With
regard to marketing, it supplies to domestic consumers particularly during Ethiopian holidays.

Itis an emerging system mostly practiced by landless households or unemployed youth or
women’s groups. The most critical challenges include shortage of land and feed, and lack of
rewarding market outlets.

Cattle fattening in mixed crop-livestock production system

Traditional backyard cattle fattening is a deep-rooted and widely practiced cattle enterprise in
highland areas although it is by and large a seasonal undertaking. Old oxen that retire from
ploughing are commonly conditioned and finished. Usually, marketing of fattened animals is
synchronized with Ethiopian holidays. Cattle fattening in this system almost entirely relies on
locally available resources to minimize finishing costs. In areas like Hararghe, farmers buy
young oxen from the adjacent lowland pastoralists and use them for ploughing for few years
after which they fatten and sell them before they become old and emaciated.

An estimated 9.6 million rural households located in the mid- and high-altitude areas of the
country practise mixed crop-livestock production; however, all of them do not necessarily
fatten or condition their cattle before disposal. Small herds of animals (on average 1to 4) are
stall-fed per cycle. Duration of fattening period and cycles/year range from 2—12 months and
1-3 times, respectively. Typical breed used is the indigenous Zebu. Share of cattle population
in the mixed crop-livestock system is~77 percent of the national total. Major feed types include
crop residues, green grass, agro-industrial by-products (a very recent practice), and household
leftovers. Animal health services (vaccinations against major diseases such as anthrax, lumpy
skin disease, contagious bovine pleuropneumonia, pasteurellosis, and blackleg) are provided
by the public sector; individual households use drugs sourced through both formal and



informal outlets. Water is obtained mainly from rivers and rain water. Animals are usually kept
ina compartment that is part of the family’s residence to protect from theft, adverse weather
and predators. Yield and productivity per slaughtered animal on average is 110 kg carcass. This
sub-system also supplies to domestic consumers particularly during Ethiopian holidays.

Crop cultivationand livestock production are stronglyintegratedin the mixed crop-livestock
system, the two sectors complement each other well — livestock provides power, natural
fertilizer (manure) and capital for crop production while the crop cultivation provides feed.
Cattle are primarily kept to supply draft power needed for crop production. Despite the
contribution of livestock to the economy and to smallholders’ livelihoods, the production
system is not adequately market-oriented. The typical Hararghe systemis largely based on cut-
and-carry feeding of individually tethered animals and hence it requires a significant amount
of labour.

Pastoral/agro-pastoral

The pastoral/agro-pastoral cattle production system is a rangeland based livestock production
system aimed at exploitation of the natural or semi-natural vegetation via domestic animals,
in particular ruminants. The main product is milk and the main function of livestock is
subsistence, although social and cultural functions are also important. Excess young males are
sold off to highlanders, where they are used as draught oxen, or to feedlot operators. Herd size
is maximized (depending on labour for herding, water drawing etc.) to ensure the highest
chance of being left with a viable core herd after drought. Other risk aversion strategies used
include keeping a mix of differentanimal speciesandsplitting herds into different management
units. Emphasis is put on a high proportion of females among all species to maximize milk
production and the reproductive potential of the herd to recover after a decline. Ninety-five
percent of the livestock exported from Ethiopia is supplied by the pastoral and agro-pastoral
areas of Borana, Afar, and Somali. For instance, all 20 500 cattle kept on 180 feedlot centres in
Oromia in 2007 were sourced from the southern (e.g. Borana) or south-eastern rangelands.

Geographical location of the pastoral/agro-pastoral cattle production system is in the
lowland arid/semiarid areas. Average herd size is in the range of 10-20 heads; large herds
of >200 heads are common too. Cattle population in this system accounts for ~14 percent of
the national herd. Entirely indigenous breeds are kept. Feed types are predominantly
communal rangeland pastures with a limited use of crop residues in agro-pastoral areas.
Regarding animal health services, vaccinations against major diseases (anthrax, lumpy skin
disease, contagious bovine pleuropneumonia, pasteurellosis, and blackleg) are provided by the
public sector. Besides, individual households use drugs sourced through both formal and
informal outlets. Water sources include boreholes, deep wells, dams, rain water, and rivers.
No housing is provided except night enclosures (kraals). Households do not usually slaughter
for home consumption rather they supply their animals to collectors for feedlot operators,
exporters, highland farmers.

Livestock management is characterized by the adaptation of the feed requirements of the
animalsto the environment through migration. Land tenure is communal. Major challenges
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include seasonality of rainfall and the resulting unavailability of adequate feed and water, land
degradation and deterioration of the range ecosystem due to overgrazing and invasive plant
species.

This chapter assessed existing features of dairy cattle and beef production systems in Ethiopia,
as described and characterized by the Ministry of Agriculture and Livestock; the Ministry of
Health; the Ministry of Environment, Forest and Climate Change and other stakeholders such
as the International Livestock Research Institute, the Ethiopian Live Animal Exporters
Association, and Dairy Producers’ Association of Ethiopia.

This common understanding of livestock production systems supports multi-sectoral and
multi-disciplinary dialogue among stakeholderstoappreciate the production, publichealth and
environmental dimensions of livestock and the formulation of coherent and effective policies
and investments.
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Livestock contributes to peoples’ livelihoods through numerous channels including income,
food, employment, transport, draft power, manure, savings and insurance, social status etc.
Cattle production is one of the main agricultural industries in Ethiopia. This chapter presents
estimates of the benefits livestock generate for households in different cattle production
systems using data from the Central Statistical Agency (CSA) 2015/16 Ethiopia Socioeconomic
Survey. The household survey data was designed to cover multi-topic information on peoples’
livelihoods, and allows estimation of total income derived from all agricultural and non-
agricultural activities. It was possible to identify and classify cattle keeping households in to
one of the production systems due to the detailed information on location, herd size, breeds,
marketing activities, feeding, watering, and housing practices. This grouping allowed us to
analyse the contribution of cattle keeping to livelihoods through income and consumption,
sorted by different production systems. Indeed, the survey was not designed specifically to
characterize cattle keepers, therefore the representation at the sub-regional level might be
differentfrom the actual number of holdings in each system. However, this was the only source
that gives detailed information on all income generating activities, production practices, and
other household characteristics. At the same time, the small number of both commercial
feedlots —which are attracting foreigninvestors and will playan important role in the country’s
future beef production —and large scale commercial dairy enterprises did not allow to include
these operators in the livelihoods analysis. Hence, this chapter concentrates on the mixed
crop-livestock, pastoral/agro-pastoral, and urban/peri-urban (small- and medium-scale) dairy
commercial systems. Due to their nature, pastoral systems are likely to be underrepresented
inthe data. For more information on the survey design and sampling, please refer to Annex B.

Cattle are a very common asset in Ethiopian households. Approximately 12.5 million
households, or 70 percent of the total population, depend fully or partly on cattle for their
livelihoods (Table 3.1). This figure is an underestimation, as it only includes people living in
cattle keeping households and does not count everyone employedalong the value chain. Cattle
are predominantly kept in mixed crop-livestock system engaging more than 10 million
households. The pastoral and agro-pastoral systemscomprise nearly one million cattle keeping
households. Statistics on holdings in the pastoral, urban/peri-urban and commercial dairy
systems are not necessarily representative given the small number of observations in the
sample.

13



N umber of cattle keeping Number of people living in cattle Average household

Production system households ke e ping households size
Mixed crop-livestock 10583 073 57 715 530 5.5
Pastoral/Agro-pastoral 948 544 5952 244 6.3
Urban/Peri-urban 612 644 3439022 5.6
Dairy commercial 425733 2283074 5.4
Total 12 569994 69 389870

Cattle keeping is not only very widespread, but it contributes substantially to income as well as
to nutrition through consumption from households’ own production. Net income was
measured as the sum of all incoming revenues minus operating costs. In particular, the net
income from livestock activities were measuredas cash income (revenues from live animal and
product sales) and value of products used for consumption minus operating costs such as live
animal purchase, feed, water and medical expenses (see Annex B1 for detailed explanation).

Figure 3.1 shows the share of different activities in total disposable income by households
in the differentcattle production systems. These activitiesinclude livestock, crop, off-farm self-
employment, wage income from employment (salaries) and transfers (including public and
private, international and domestic transfers). Livestock is the biggest income contributor in
pastoral and agro-pastoral (65 percent), dairy commercial (55 percent) and urban/peri-urban
systems (47 percent). As mentioned before, the dairycommercial sector includes observations
of small- and medium scale enterprises; if large-scale operations were included, this share
would presumably be higher. In the mixed crop-livestock system, livestock is the second most
important source of income (34 percent) after crop activities. Crops are the second most
important contributors to total income in the pastoral and commercial systems, while wages
from employment account for 20 percent of income in urban/peri-urban systems. It is
important to note that the shares are influenced by the profitability of the activitiesin a given
year. The share of livestock income in total income may be low in some households although
livestock is an important income generating activity but the operating surplus was low due to
high costs such as animal purchases.

14



FIGURE 3. 1.Share ofdifferentincome sources in totalannual householdincome, by productionsystem

SHARE OF INCOME SOURCES
m Livestock = Crop ® Off-farm self m Wage M Transfer

65%
34%

MIXED CROP - PASTORAL/AGRO- URBAN/PERIURBAN DAIRY COMMERCIAL
LIVESTOCK PASTORAL

Table 3.2 shows the average annual household income (involving all income generating
activities) and average annual income from livestock and cattle activities by the different cattle
production systems defined by the stakeholders. Households in mixed crop-livestock systems
have on average the lowest total income, followed by the pastoral/agro-pastoral, urban/peri-
urban and dairy commercial systems.

TABLE 3. 2. Averageannualtotalincome, income fromlivestockand cattle activities per household

Average annual HH income (Birr)

Production system Total income?® Livestock activities Cattle activities
Mixed crop-livestock 14 512 6260 4 698
Pastoral/Agro-pastoral 23 497 16 702 11 950
Urban/Peri-urban 26 968 10511 9 664
Dairy commercial 32 080 19 499 18 279

Between 31 percent and 48 percent of total income is derived from cattle (Table 3.3).

These figures, however, are an underestimate as they do not account for the value of
manure, draft power, social status, transport, savings, insurance etc. The last two columns of
Table 3.3 show that in each production system, manure and draft power use is very common.

9 Total household income aggregates calculated by Rural Livelihoods Information System (RuLIS — FAO, forthcoming) based
on Ethiopia Socioeconomic Survey 2015/16
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Share of livestock  Share of income from % of households using

income over total cattle overtotal % of households using  draft power from
Production system income income dung from cattle cattle
Mixed crop-livestock 34% 31% 87% 69%
Pastoral/Agro-pastoral 65% 48% 41% 50%
Urban/Peri-urban 47% 43% 77% 42%
Dairy commercial 55% 48% 95% 80%

At the national level, mixed crop-livestock systems have the highest contribution to the total net
income from different production systems, providing two thirds of the total net income generated
(Table 3.4). However, the net income generated per animal sheds light on great differences in
profitability which in turn emanates from productivity differences: mixed crop-livestock systems have
an annualnet income of 986 Birr per animal while oneanimal in the dairy commercial system
provides nearly 3 000 Birr operating surplus.

Total net cattleincomeby  Share of total income Net annual income per

Production system (PS) PS (Birr) by PS cattle (Birr)
Mixed crop-livestock 49714 112 414 67% 986
Pastoral/Agro-pastoral 11335347 421 15% 1394
Urban/Peri-urban 5920532 190 8% 2932
Dairy commercial 7 781 896 875 10% 2922
TOTAL 74 751888 900 100%

Cattle keeping generates revenue through milk production (and derived products), beef
production and sale of live cattle. Figure 3.2 shows the share of these activitiesintotal revenue.
Costs have not been accounted for in this graph, since some costs would be difficult to fairly
allocate acrossthe differentactivities. Milk production is the most dominant contributor across
all production systems. This does not come as a surprise since households do not regularly
slaughter animals for beef, rather they usually sell to traders, who in turn transfer the animals
to feedlots and slaughterhouses for beef production.

Milk produced by smallholders is predominantly used for home consumption — in the mixed
crop-livestock and pastoral/agro-pastoral systems only 25 percent to 33 percent of the
productionis sold. In the commercial dairy sector, however, milk is produced for market and the
average annual net income from milk production is substantially higher than in the other
production systems. It is important to note that the data mainly captures small-scale and some
medium-scale commercial dairy farms. This becomes more evident if we consider farms with
large herd size (farms with at least 10 cattle) where the proportion of milk sold increases to 92
percent (data not shown).
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FIGURE 3. 2.Share of activitiesin total gross revenue from cattle
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TABLE 3. 5. Average share of sales and consumption in milk production

Average revenue from milk % milk production % milk production
Production System production sold consumed
Mixed crop-livestock 4333 25% 75%
Pastoral/Agro-pastoral 9 105 33% 67%
Urban/Peri-urban 9624 44% 56%
Dairy commercial 17918 87% 13%
All PS 5706 30% 70%

CONTRIBUTION TO NUTRITION

The household survey probes detailed information on consumption practices for a reference
period of 7 days. It reveals that only 54 percent of households in Ethiopia regularly consume
animal source food®. Since these products are generally more expensive than other food
commodities, consumption depends highly on income levels. Hence, poorer households have
often incentives to sell rather than consume high-priced animal products. Table 3.6 presents
consumption of milk by income group. Only 30 percent of the poorest households consume
milk, and the consumed quantity is less than half of that consumed by the richest income
quintile. Furthermore, the poorest 40 percent of households depend highly on their own
production, with more than 70 percent of their consumption coming from their own animals.

Beef consumption from own production is generally low (Table 3.7). As shown in the income
shares of different cattle activities above, most households do not slaughter the animal
themselves but sell the live animals to traders or commercial feedlots. The same trend
between income levelsand consumption prevalence and quantity can be seen —the higher the
household income the more the consumption of beef.

10 ASL2050 Ethiopia Country Brief
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Income group

Consuming dairy

Consumption per capita

per week (g)

Share of own production in
consumption

Poorest quintile 30% 324 71%
Moderately poor quintile 34% 427 72%
Middle quintile 45% 592 62%
Moderately rich quintile 44% 714 53%
Richest quintile 57% 779 31%
Proportion Consumption per capita Share of own production in

Income group

consuming beef

per week(g)

consumption

Poorest quintile
Moderately poor quintile
Middle quintile
Moderately rich quintile
Richest quintile

5%
6%
13%
19%
40%

186
149
191
221
412

0%
0%
3%
3%
0%

Table 3.8 shows average weekly milk and meat consumption per capita and share of own

production in consumption for the different production systems. Milk consumption is highest

in the pastoral and agro-pastoral systems, and much of the consumed amount is from own

production.

Production system

Milk

Beef

Average weekly per
capita consumption

(g)

Share of own
production in

consumption (%)

Average weekly per
capita consumption

(g)

Share of own
production in
consumption (%)

Mixed crop-livestock
Pastoral/Agro-pastoral
Urban/Peri-urban

Dairy commercial

588
1047
555
460

81%
81%
44%
49%

262
196
293
246

3%
4%
0%
0%
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Results of the household survey show that livestock activities are major contributors to
livelihoods through income and nutrition related benefits, with cattle and cattle products
playing a significant role. These results are an underestimation because non-marketable
livestock outputs, such as draft power and manure, have not been accounted for. They also
underestimate the potential benefits livestock can generate if current productivity gaps due to
lack of access to inputs, technology, information and basic services were addressed. For
instance, among other things, there is a huge gap in veterinary service delivery — only 50
percent of the households have at least one cattle vaccinated while 34 percent reported they
do not have access to veterinary services.
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There are more than 56 million heads of cattle in Ethiopia, providing over 3.8 billion litres of
milk (FAO and NZGGRC, 2017) and roughly one million tonnes of beef (Shapiro et al., 2015) per
year. Demand for milk and beef is projected to grow from its 2012 levels to 2050 by 263 and
257 percent, respectively (FAO, 2018). Itis crucial that the rapidly growing and dominant cattle
sector developsin a climate smartmanner. The currentenvironmental impactof cattle systems
is by far larger than all other livestock species combined. Eighty-four percent of livestock
emissions come from cattle (FDRE, 2011), the water footprint per tonne of cattle is more than
three times that of small ruminants and poultry, and 40 percent of the land is grasslands and
mainly grazed by cattle.

Livestock and the environment have a close and complex relationship. Livestock depend on the
availability of water and feed, and can generate solid, liquid and gaseous ‘by-products’ that
have a negative impact on the environment. They rely on land and water for the provision of
feed, thereby determining land use with further environmental consequences. If not managed
properly, livestock production can have negative impacts on the environment through:

Overgrazing and improper land conversion resulting in grassland degradation;

Excessive application of manure from livestock production leading to nutrient
overloading of cropland;

Manure and effluent mismanagement resulting in water pollution (chemical and
microbiological);

Water withdrawals for the production of animal feed, drinking, cleaning and processing
causing water stress!!;

Greenhouse gas (GHG) emissions from enteric fermentation; manure management
including manure left on pasture, range and paddock; and energy-use contributing to
climate change;

Airborne contaminants including gases, odour, dust, and microorganisms impairing air
quality;

Land use change and all of the above leading to biodiversity loss and reduced eco-system

services.

In this chapter, we assess the current impact of cattle systems on the environment in Ethiopia
using available literature and data such as the Global Livestock Environmental Assessment
Model (GLEAM), AQUASTAT, and water footprints calculated by Mekonnen and Hoekestra
(2012). The reviews and assessments focus on issues related to four elements: land, water,
biodiversity and air. These are closely interrelated, for example, biodiversity loss can cause

11 Water stress occurs when the demand for water exceeds the available amount during a certain period or when poor quality
restricts its use.
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exhaustion of ecosystem services, or changesin soils can trigger altering hydrological patterns
that resultin water scarcity (Daley, 2015).

Land degradation may be defined as the loss of productive and ecosystem services provided
by land resources, or the reduction or loss of the biological or economic productivity and
complexity of pastoral, agricultural and wooded land due to soil erosion, soil impoverishment
(such as nutrient depletion) and/or the loss of natural vegetation (Daley, 2015). Global
livestock production uses about 80 percent of agricultural land — 3.4 billion hectares (ha) for
grazing including rangelands and pasturelands and 0.5 billion ha of arable lands dedicated to
feed production; the latter figure corresponds to one-third of total cropland (FAO, 2009). The
production of global feed requires 2.5 billion ha of land, which is about half of the global
agricultural area, of which 2 billionha is grassland and about 1.3 billion ha cannot be converted
to cropland (Mottet et al., 2017). This means that 57 percent of the land used for feed
production is not suitable for food production. Livestock consume about 6 billion tonnes
drymatter as feed per year; however, 86 percent of this amount is made of materials that are
currently not eaten by humans (Mottet et al., 2017).

Grazing animals impact on the landscape in several ways including creating bare soil,
weakening the vegetation cover by grazing and then by breaking this cover down by trampling
(Evans, 1998). Animals have erosional impacts on the land surface in both direct and indirect
ways. Directly, animals can create, maintain and expand areas of bare soil, upon which the
weather forces such as rain and wind act. This facilitates the rapid runoff of rainfall that
eventually slightly erode the surface upon which it gathers and form gullies down stream.
Roughly 35 percent of the world's land degradation is attributed to the grazing animals, in
Africa they cause 49.2 percent of the continent's degradation (Evans, 1998). Trampling is
crucial in providing ‘a ready source of easily removed material’ and it is extremely effective at
killing seedlings and stopping the recolonization of bare soil (Evans, 1998).

In terms of utility, the land in Ethiopia is classifiedinto 12 percent arable land, 1 percent
permanent crops, 40 percent permanent pastures, 25 percent forest and woodland, and 22
percent other purposes (Taddese, 2001). At present, there are about 56.3 million ruminants
measured in Tropical Livestock Unit (TLU) in the country of which 39.70 million TLUs are cattle.
Of the total cattle population, nearly 75 percent is concentrated and graze in the highlands;
only 25 percent is found in the rangelands (lowlands). Feed sources for roughly 80—85 percent
of livestock, largely ruminants and equine, come from natural grazing.

The country experiences one of the world’s highest rates of soil erosion due to degradation
in much of its farm and rangelands caused by overexploitation for crop production and
overgrazing. It loses two billion metric tonnes of soil to erosion each year (Taddese, 2001;
MacDonald and Simon, 2011). About 80 percent of the annual soil loss occurs from croplands
during the rainy season (El Wakeel and Astatke, 1996). Land degradation and soil erosion in

22



Ethiopia — and their connections with agriculture —have become a prominent environmental
concern, one of the most important causes of low and declining agricultural productivity,
ongoing food insecurity and rural poverty in the country (Gashaw et al., 2014; Daley, 2015).
Cultivationon steep slopes and clearing of vegetation has accelerated erosionin the highlands.
Recent estimates made by Gebreselassie et al. (2016) using satellite imagery show that land
degradation hotspots over the last three decades cover about 228,160 km? (or 23 percent of
total land area of the country) between 1982 and 2006. They estimated the annual cost of land
degradation associated with land use and cover change to be about USD 4.3 billion. Ethiopia
experiences several types of land degradation ranging from water and wind erosion;
salinization (and recently acidification); and physical and biological soil degradation. Several
factors including poverty, land fragmentation and high human and livestock population
pressure act more indirectly as driving forces for land degradation. Pressure from human and
livestock leads to huge removal of vegetation cover to meet increasing demands for grains,
grazing areas, andfuel woods (Gebreselassie et al., 2016). According to the authors, there have
been dynamicland use and land cover changesin the country over the 2001-2009 periods. For
example, in 2001 there were about 8.5 million ha of croplands, 5.5 million ha of forestlands
and about 29 million ha of grasslands. In 2009, however, croplands increased to 11.3 million
ha while forests and grasslands decreased to 4.1 and 25.5 million ha, respectively.

Soil erosion and land degradation have been particularly severe in the Ethiopian highlands
due to the combined effects of rapid population increase, intensive agricultural and pastoral
use, cultivation of marginal land, severe soil loss, deforestation, low vegetative cover and
unbalanced crop and livestock production, precarious environmental conditions and
inadequate soil conservation practices (Holden and Shiferaw, 2004; Kimball, 2011; Gashaw et
al., 2014; Daley, 2015; Gebreselassie et al., 2016). Gashaw et al. (2014) acknowledge that land
degradation in Ethiopia is also affected by topography, soil types and agro-ecological factors.
There is no slope limit for crop production, therefore the land at upper slopes is almost barren
and cannot guarantee sustainable crop production. Traditionally cropland on steep slopes is
ploughed several times, which results in the breaking up of soil aggregates and causes soil
erosion (Taddese, 2001).

As explained above, the direct causes of land degradation in Ethiopia are obvious and
generally agreed. These include production on steep slopes and fragile soils with inadequate
investments in soil conservation or vegetative cover, erratic and erosive rainfall patterns,
declining use of fallow, limited recycling of dung and crop residues to the soil, limited
application of external sources of plant nutrients, deforestation and overgrazing (Gashaw et
al., 2014; Daley, 2015; Gebreselassie et al., 2016). Many factors underlie these direct or
proximate causes including population pressure, poverty, high costs of and limited access to
agricultural inputs and credit, low profitability of agricultural production and many
conservation practices, high risks facing farmers, fragmented land holdings and insecure land
tenure, short time horizons of farmers, and farmers’ lack of information about appropriate
alternative technologies (Desta et al., 2000). Many of these factorsare affected by government
policies relating to infrastructure development, market development, input and credit
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