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Foreword

Food security issuesin Ethiopiaare extremely complex because of large varia-
tions across space and over time related to agroecol ogies, weather shocks, gov-
ernment policies, and other factors. In this context, Ethiopia s agricultural and
food poalicies are crucialy important, having profound effects on tens of mil-
lions of low-income people throughout the country.

Following major famines in the 1970s and 1980s, the country has made
huge strides in the past two decades—increasing food production, promoting
market development, building an effective safety net for millions of food-
insecure households, improving its disaster food emergency response capabili-
ties, and laying a foundation for future economic growth. Y et there is much to
be done to reduce the still-high levels of food insecurity.

This book describes these past developments and the policies likely to
shapefuturetrends. Theanalysisit containsbuildson and extendsalong history
of IFPRI work in Ethiopia in collaboration with the Ethiopian Development
Research Ingtitute and researchers at Addis Ababa University, including work
on causes of and responsesto major faminesin Ethiopiain the 1970sand 1980s,
rural poverty dynamics, analyses of cereal markets that helped lead to the cre-
ation of the Ethiopian Commaodity Exchange, and the impact of the Productive
Safety Net Programme.

The analysis presented in this book shows the importance of continued
investments in increasing agricultural productivity in order to promote both
economic growth and poverty reduction. The book also highlights five major
challenges Ethiopia must face to achieve high economic growth rates, reduce
poverty, and enhance household food security: sustaining growth in crop and
livestock production, increasing market efficiency, providing effective safety
nets, maintaining macroeconomic incentives and stability, and managing the
rural—urban transformation. If these challenges are met, thereis good reason to
expect that Ethiopiawill enjoy further progressin reducing poverty and enhanc-
ing food security.

Shenggen Fan
Director General, International Food Policy Research Institute
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teff acered crop related to millet (Eragrostis tef )

tsimdi an amount of land equivalent to 0.25 hectare

weyna dega midelevation agroecological zone (1,500 to 2,300 meters above
sealevel)

woreda administrative level under the zone level

wurch frost, or extremely highland area (3,200 to 3,700 meters above
sealevel)

Y ekatit February
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1 Introduction
PAUL DOROSH AND SHAHIDUR RASHID

Ethiopiais often perceived as a country of droughts, widespread poverty, and
economic stagnation. Indeed the country experienced severe famines in both
the 1970s and the 1980s, which resulted in a depletion of household assets and
savings and caused excess mortality, estimated at 250,000 in 1972-74 and
590,000 in 198485 (AfricaWatch 1991; de Waal 1997).1 More localized food
shortages have often been less documented, such as the one in Somali region
during 1999-2000 whereby an estimated 100,000 people died following three
consecutive years of drought (Hammond and Maxwell 2002). Other serious
production shortfalls related to droughts, such as that in 2003, significantly
reduced the food production and consumption of millions of households. More-
over, even in normal years, the level of food insecurity is high, with an esti-
mated 44 percent of the population undernourished, 35 percent of children
under five years of age underweight, and 11 percent of children dying before
the age of five (von Grebmer et al. 2010).

Yet much of Ethiopia differs sharply from the grim view suggested by
these figures. Most of the rural population resides in rainfall-sufficient areas in
which harvests are normal in most years. Nationally, the available data suggest
that food production and availability are increasing due to increases in area
cultivated and, in 200509, increases in yield. Outside the agricultural sector
itself, massive investments in roads and the spread of cell phone technology
have greatly increased access to markets, urban centers, services, and informa-
tion for tens of millions of rural Ethiopians. And per capitaincomes increased
by over 50 percent from 2001 to 2009 (World Bank 2010).

Indeed, the reality of Ethiopia s agriculture and food security situation is
complex because of variations across space within Ethiopia as well as varia-
tions over time dueto changesin policies, weather shocks, and other factors. A
complete picture of Ethiopia’s agriculture and food security must include both

1. Estimates of famine deaths vary widely. The Centre for Research on Epidemiology and
Disaster (CRED 2011) reportsthat 100,000 people died in the 1972—74 famine and 300,000 people
died in 1984-85.
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the very serious acute and chronic food insecurity problems faced by many
Ethiopians and the progress achieved in other areas and at the national level.

Moreover, the country faces major strategic questions regarding the role
of agriculturein its overall development strategy. Agricultural Development—
Led Industrialization has been a foundation of government economic policy
since 1992. Up until the early 2000s, however, the relative stagnation of cereal
yields suggested to many that significant expansion of smallholder production
(particularly for cereals) was severely limited by relative land shortage in the
Ethiopian highlands, limited potential for irrigation, inadequate marketing
infrastructure, and aweak seed sector. In addition, because of Ethiopia’ s high
costs for transport and marketing both internally and to external international
markets, neither export nor import trade is profitable for most cereals (though
imported wheat has been an exception in some years). Thus, there has been
concern that agricultural growth alone (even with sizable growth linkages to
the nonagricultural sector) cannot generate sufficient domestic demand to keep
agricultural prices from falling substantially and putting a brake on further
growth (World Bank 2006; Dercon, Hill, and Zeitlin 2009).

The official Central Statistical Agency (CSA) data indicating large in-
creases in both cereal area cultivated and yields from 2003-04 to 2009-10
(Ethiopia, CSA 2005-10) have not settled the debate, however. The manner in
whichthisgainin cereal productivity has been achieved remainsapuzzlegiven
land constraints, the uncertain effectiveness of agricultural extension, and the
slow dissemination of improved seed varieties to complement increased fertil-
izer use (Dercon, Hill, and Zeitlin 2009). Equally important for future policy
are whether further gains in productivity are realistic and the extent to which
future agricultural growth can generate sufficient income growth (in both the
agricultural and the nonagricultural sectors) to ensure there is sufficient demand
to prevent a price collapse.

This book is designed to inform this policy debate by documenting the
state of the agricultural and food economy of Ethiopia through the first decade
of'the 2000s and to highlight major structural features that will greatly influence
the outcome of future development strategiesin Ethiopia. In showing the com-
plexity of Ethiopian agriculture, ongoing constraints to growth, the substantial
progress achieved, and the scal e of thefood security challengethat remains, the
book can provide a solid foundation for students, researchers, policy anaysts,
and decisionmakers. It builds on previous research documenting Ethiopia’'s
political, economic, and agricultural transformation while aiming to provide a
realistic and balanced foundation for the key aspects of major food policy issues
in Ethiopia. It extends the discussion presented in People of the Plow (McCann
1995) to assess the dramatic investments in infrastructure and agricultural
development (that have occurred since 1990) on current economic growth.
Overdl, thetone of the book is cautiously optimistic, bearing in mind thetrends
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and manifestations of previous food shortages and mismanaged food policy
decisions documented in Famine and Food Security in Ethiopia (Webb and von
Braun 1994).

The Long Path from Famine to Food Security

Although Ethiopia has experienced major food production shortfalls over the
past two decades, it has managed to avoid large-scale, countrywide famines
such asthosein 1972—74 and 1984-85 (Table 1.1). In part, thiscan beexplained
using thelens of the basic components of food security: avail ability, access, and
utilization (nutrition). The occurrence of a famine—a complete collapse in
food security on alarge scale—however, involves much more than the proxi-
mate cause of a drought or other disruption in food supply. A complex inter-
action of short- and long-term policies related to agricultural investments and
markets, capacities of the government to respond, household coping strategies,

TABLE 1.1 Summary of major historical eventsin Ethiopia, 1890-2010

Time frame Event

March 1896 Ethiopian army under Menelik 11 defeats Italian troops at the
Battle of Adwa

March 1929 Ras (King) Tafari proclaimed as Emperor Haile Selassie

193641 Ethiopia occupied by Italian troops; Ethiopian imperia
family exiled

1972-74 Droughts and famine in northern Ethiopia and parts of south?
cause quarter million deaths

September 1974 Haile Selassie deposed by the military

1974-91 Mengistu Haile Mariam leads Derg government; state takes
ownership of private land and enterprises

1984-85 Droughts and famine cause 1 million deaths

May 1991 Mengistu flees Ethiopia; Ethiopian People’s Revolutionary
Democratic Front (EPRDF) troops enter Addis Ababa

1991—present EPRDF government led by Meles Zenawi

May 1993 Eritrea declares its independence following a referendum

May 1998-June 2000 War between Ethiopia and Eritrea

2005 Violence erupts after national elections

200510 Five-year plan: Plan for Accelerated and Sustained
Development to End Poverty

2010 EPRDF wins national elections; new five-year Growth and

Transformation Plan announced

sources: Authors; Webb and von Braun (1994); Marcus (2002).
aHarerge, Bale, Sidamo, and Gamo Gofaregions.
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and other factors were key to Ethiopia s previous famines. Moreover, chronic
malnutrition and periodic localized severe food insecurity continue to affect
tens of millions of Ethiopians.?

Adequate availability (supply) of food is a necessary but not sufficient
condition for food security. Production shortfalls related to drought directly
threaten food supply, but increases in public interventions (including distribu-
tion of food aid) and private trade can prevent amajor decline in food supply.
Even when there is adequate availability at the national or loca level, poor
households often do not have adequate access to food because they lack suffi-
cient entitlements to food—that is, legal means to acquire sufficient food—such
as their own production of food, other earned incomes, gifts, and government
transfers.® In addition to availability and access, food security of individuals
depends on their utilization of food (the amounts and types of food they eat)
and various factors affecting the body’ s capacity to absorb nutrients, which in
turn affect overal health. Thus, adequate nutritional outcomes for individuals
depend not only on consumption of macronutrients (calories, proteins, and fats
and oils) or micronutrients (for example, iron, vitamin A, and iodine) but on
whether diarrheal disease or other health problems inhibit effective absorption
of nutrients.

The large-scale famines in Ethiopia in 1972—74 and 1984-85 involved
collapses of al three components of food security. In both cases, droughts
played akey rolein reducing production and availability, and food aid and other
imports were insufficient to offset the losses. But other broad factors were also
major causes of these famines, including key government policies. In the case
of the 1984-85 famine, military conflict, government policies on land reform
and investment, and market failures were instrumental (Webb and von Braun
1994). Ongoing warsagainst thefederal government by regional armiesresulted
inlossof life and seriousinjuries.’ These conflicts also reduced the labor avail-
ablefor crop cultivation and diverted scarce public resources away from needed
investmentsin agriculture, roads, telecommuni cations, and emergency response
programs. Government land reform policies abolished private landownership
in 1975 and placed ceilings on rights of accessto private land, imposing alimit

2. Chapter 9 of thisbook provides an overview and chronology of food security and famine
in Ethiopia since 1888, as well as the medium- and long-term policy forces behind food shortages
and emergencies.

3. The concept of entitlements is due to Amartya Sen and his work on the Great Bengal
Famine, which argued that the famine was due largely to aloss of purchasing power (entitlements)
of many poor households rather than to a shortfall in supply of food. See Sen (1981).

4. See Devereux and Maxwell (2001) for amore detailed summary of the various aspects of
food security.

5. Thearmiesinvolved were those of the Eritrean People’s Liberation Front and the Tigray
Peoples’ Liberation Front.
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of 10 hectares per farm. Public investment in agriculture was allocated mainly
to state farms and producer cooperativesinstead of independent small farmers.
Finally, market restrictions (regulation of and bans on interregional movement
of grain and labor) forced sales of private traders grain to the Agricultural
Marketing Corporation at low fixed prices, and poor market infrastructure also
contributed to alack of market integration.

Since the 198485 famine, and particularly following the fall of the Derg
regime in May 1991, government policy in Ethiopia has included substantial
liberalization of agricultural markets, investment in agricultural research and
extension, building of key transport infrastructure, and establishment of the
Productive Safety Net Programme. These policy developments have contrib-
uted to mgjor increasesin national food production and enhanced food security.
Production of the major cereals increased substantially in the 1990s and the first
decade of the 2000s. Although increases in area cultivated accounted for most
of theproduction increasefrom 1991-92 through 2003-04, yield increaseshave
accounted for about half of the more recent surgein cereal production from 10
million metric tonsin 200304 to more than 14 million metric tonsin 2008-09.6
Growthin production during the 1990swas nearly 2 percent lower than produc-
tion gains during the 2000s. Growth in the area cultivated was near 6 percent
in the 1990s, with insignificant yield increases, whereas in the 2000s improved
intensification and yield growth of 3.5 percent were recorded, with an average
areaincrease of 3 percent. Nationally, the proportion of people below the pov-
erty line decreased from 45 percent in the mid-1990s to 39 percent in 2005.
Rural poverty rates dropped from 48 to 39 percent, although the urban poverty
rate rose slightly, from 33 to 35 percent, in the same period (Ethiopia, MOFED
2008). Nonetheless, according to estimates from 2005 national household sur-
vey data, the level of malnutrition in Ethiopiaremains very high: an estimated
44 percent of the population in the country consumes fewer calories than the
minimum dietary requirement (Schmidt and Dorosh 2009; von Grebmer et &.
2010).

TheHistorical and Geographical Context

Ethiopia’s current food security and prospects for the future are very much
shaped by the geography and history of the country. Located in East Africa,
with borders connecting it to Sudan, Eritrea, Djibouti, Somalia, and Kenya,
Ethiopia has been a landlocked country since the independence of Eritreain
May 1993. Geographically, Ethiopiais commonly described as “ Three Ethio-
pias’: thedry, semiarid lowlands that dominate the eastern third of the country;
the rainfall-sufficient (mainly highland) areas in the western third of the coun-

6. All tonsin this book are metric tons.
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try; and the drought-prone highlands in northern and central Ethiopia. Most
of the population residesin the latter two broad areas.” Throughout the country,
the population is more concentrated along major road networks, but much of
Ethiopia s population remains remote: 45 percent of the population lives more
than five hours from a city of 50,000 (Schmidt and Kedir 2009).

These variations in geography and agroclimatic zones have important
implications for the food economy of Ethiopia. The rugged terrain in much of
the highlands makes transport and communication difficult. Rainfall varies
significantly between mountains and valleys, even across short distances. With
these large variations in dtitude, rainfall, and connectivity, cropping patterns
also vary sharply, and no single crop dominates Ethiopia’ s food consumption,
asdoesricein much of Asia, maizein Latin America, or wheat in many cooler
climates. Instead, five cereals are cultivated on a wide scale: teff (an indige-
nous crop widely grown only in Ethiopiaand Eritrea), wheat, maize, sorghum,
and barley. Coffee, cultivated in the rainfall-sufficient southern highlands, is
Ethiopia smajor export crop. Livestock—mainly cattle, sheep, and goats—are
the major sources of meat and livelihood of the pastoralist and agropastoralist
populations.

Ethiopia’'s recorded history dates to a biblical account of a visit by the
Queen of Shebato King Solomon of Israel (10th century BC). According to the
Kebre Negast (The glory of the kings), a history written in Ge'ez in the 14th
century AD, King Solomon and Queen Makeda’ s son became Emperor Mene-
lik I, Ethiopia’s first emperor.® From the 1st to the 6th century AD, the kingdom
of Axum in northern Ethiopia (in today’s Amhara region) was a mgjor eco-
nomic and military power in the region, with significant interactions with Egypt
and the Middle East. Until the 19th century, however, what is today Ethiopia
was divided into small subnational groups, which in the highlands were each
ruled by their own ras (literaly, “head”). A series of emperors in the 19th
century—Tewodros I (1855-68), Yohannes IV (1872-89), and finally Mene-
lik 11 (1889-1913)—gradually united more and more groups, extending their
control to most of the Ethiopian highlands by the end of the 20th century.

Ethiopia avoided colonization in the 1900s through a combination of the
military advantages of defensive positionsin the highlands, defeat of an Italian
army at the Battle of Adwain March 1896, and deft diplomacy under Menelik
Il that played British, French, and Italian interests against one another. Ethiopia
retained its independence under Haile Selassie (crowned emperor in 1929),

7. Administratively, Ethiopiais divided into 11 regions largely based on ethnic groups, in-
cluding three urban administrative areas (Addis Ababa, Dire Dawa, and Harari); the major regions
are further subdivided into zones, woredas, and kebeles. To avoid confusion, this book uses the
terms regions or zones only when referring to actual administrative areas.

8. Marcus (2002). See also Zewde (2002).
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though it was occupied by the Italian army during World War |1 (from 1936 to
1941).

Under the long reign of Haile Selassie Ethiopia began to modernize, but
rural Ethiopia, in general, remained isolated and very poor. Most land was
formally owned by the state, churches, and the rural elite, with significant rents
duefrom private small farmersfor use of theland. There were few paved roads
in the country. The electricity-generating capacity was only 4.7 watts per per-
son nationally in 1972, and almost no electricity was available outside of afew
major cities.

A seriesof droughts contributed to faminesin much of Ethiopiafrom 1972
to 1974, and as the economic and social situation worsened, a group of officers
later known as the Derg (“committee” in Amharic) gradually gained more
power. Haile Selassie was increasingly seen as being out of touch with the suf-
fering of the Ethiopian people, particularly after atelevision report by the Brit-
ish Broadcasting Corporation, originally aired in Britain in October 1973, was
re-edited and shown in Ethiopia, showing scenes of the emperor feeding his
dogs along with horrific scenes of famine in Wollo (northern Ethiopia).® The
aging emperor was finally deposed on September 12, 1974, and ultimately suc-
ceeded by Mengistu Haile Mariam, who took power formally in 1977.

Under the Derg, Ethiopia adopted socialist economic policies, national-
izing land and private businesses and placing greater controls on markets and
prices. Agricultural investments focused on large state farms. When a severe
drought hit much of Ethiopia in 1984, a famine ensued. Although the inter-
national community responded with millions of dollars of food aid and other
relief through various charity events and programs,’© the famine led to more
than half amillion deaths.

The Derg regime nonethel ess survived until 1991, when it was overthrown
by forces of the Ethiopian People' s Revolutionary Democratic Front (EPRDF),
which marched on Addis Ababa from the north. The new government, led by
Meles Zenawi, subsequently adopted amore liberal economic policy, alowing
private-sector markets to operate more freely.

Eritrea, up until that point the northernmost part of Ethiopia, seceded in
May 1993 following a referendum on independence. Initialy, relationships
between the two countries were peaceful, but a war confined largely to Eritrean
territory broke out and lasted from May 1998 to June 2000. Since that time,
economic and diplomatic ties have been disrupted, depriving Ethiopia of its
only ports (Mitsiwa and Aseb on the Red Sea coast).

9. Gill (2010, 34-35).

10. These charities and events included Band Aid, formed by Bob Geldof in 1984; USAID
(United States Agency for International Development) for Africa, for which Michael Jackson and
Lionel Ritchie wrote “We Are the World”; and the Live Aid concerts held in 1985 in London
and Philadelphia (Gill 2010, 12-13).
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After the downfall of the Derg, Meles and the EPRDF won national elec-
tionsin 1995 and 2000 by wide margins. The 2005 elections were very close,
however, and violence erupted following announcement of the EPRDF victory.
The EPRDF won handily in 2010, but Prime Minster Meles died soon thereaf-
ter, in July 2012.

Economic Reforms and Outcomesin the 1990s and 2000s

The immediate post-Derg period of the mid-1990s was marked by administra-
tive decentralization in 1992 and substantial liberalization of the economy as
restrictions on domestic food markets were removed, private enterprise was
encouraged, export taxes were eliminated, and the currency was devalued by
more than 100 percent in 1993 (from 2.5 to 5.5 birr/US$). Moreover, a new
development strategy, Agricultural Development—Led Industrialization (ADLI),
announced in 1992, dramatically shifted the focus of government investments
away from industry and large farms to support broad-based growth of small-
holder agriculture. Thisemphasison smallholder agriculture based onthe ADLI
approach continued with the Sustainable Poverty Reduction Strategy of 2002
(Ethiopia, MoFED 2002) and the Plan for Accelerated and Sustained Develop-
ment to End Poverty in 2006 (Ethiopia, MoFED 2006). In further support for
private markets, the Ethiopian Commodity Exchange was launched in 2008,
designed to provide a transparent and efficient market for agricultural products.

Economic liberalization in Ethiopia did not mean a complete withdrawal
of the government from markets. Although initially the government liberalized
the fertilizer sector, the market shares of individually owned private firms
dropped from 30 percent in 1995 to zero in 1999. According to Jayne et al.
(2003), these firms were replaced by “private” holding companies in 1999,
which continued to dominate markets until 2007. Since 2008, the import of
fertilizer has been controlled by the Agricultural Input Supply Enterprise, and
the distribution is carried out by the cooperative unions.'! In addition, land
marketswere not liberalized but rather remained under state control, with farm-
ers receiving usufruct rightsto agricultural land. The Ethiopian Grain Trading
Enterprise, a public marketing enterprise, was established in 1992 to stabilize
grain prices, though the volumes of its commercial imports, domestic pur-
chases, and sales have been small relative to the overall cereal markets. More
important have been public imports of food aid, generally distributed as direct
transfersto householdsuntil theadvent of the Productive Safety Net Programme
in 2005, which introduced awork requirement for able-bodied individualsas a
condition of food or cash transfers. In addition, a dramatic rise in domestic
inflation in 2007 and 2008 led to occasional crackdowns on private traders
deemed to be hoarding commodities or charging excessive prices.

11. Chapter 4 discusses theseissuesin greater detail and examines the systems and markets
for seed, fertilizer, and extension in Ethiopia.
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Overal, Ethiopia s economic performance in the past two decades has far
surpassed its performancein the 1970s and 1980s. Real gross domestic product
(GDP) grew only 1.2 percent between 1981 and 1991 but has since accel erated
to 4.3 percent from 1991 to 2001 and to 8.2 percent from 2001 to 2009 (

1.2). Over these three decades, the total population has more than doubled,
from 36.3 million in 1981 to 82.8 million in 2009, though population growth
dowed from 3.3 percent per year in the 1980s to 3.0 percent in the 1990s and
2.6 percent in the 2000s. Thus, per capita GDP, which fell by 2.0 percent per
year in the 1980s, rose by 1.3 percent per year in the 1990s and 5.4 percent from
2001 to 2009. In constant (2000) US dollars, per capita GDP in 2009 is esti-
mated at $201, which is amost 75 percent higher than the per capita GDP of
$116in 1991.%

Agricultural growth has made a mgjor contribution to Ethiopia s impres-
sive overall growth performance, accelerating from 1.3 percent per year in the
1980s to 2.9 percent in the 1990s to 6.2 percent in the 2000s (see Table 1.2).
Nonetheless, the industrial sector (which includes processing of agricultural
goods) and services grew even more rapidly than did agriculture. In fact, the
share of agriculturein national GDP fell steeply between 1991 and 2001, from
64.1 percent to 47.7 percent (and to 47.3 percent in 2009).

Substantial investment, which increased from 11.1 percent of GDP in
1991 to over 20 percent in 2001, has been a major source of growth. Most of
this investment, however, has been financed by foreign capital inflows and
transfers (workers' remittances and private transfers). Gross domestic savings
was only 9.7 percent of GDP in 2001 and just 2.3 percent of GDP in 2009.

Up until 2007, Ethiopia enjoyed considerable macroeconomic stability in
the post-Derg period. Inflation, which averaged 7.0 percent per year in the 1980s,
fell to 3.0 percent per year in the 1990s. Inflation surged to an annual average
of 44 percent in 2008, though, as Ethiopia' s money supply and international
energy pricesincreased sharply. Tight monetary policy in late 2008 contributed
to a sharp decline in inflation in 2009 and 2010, and a gradual depreciation of
thebirr relativeto the US dollar and other currenciesrestored thereal exchange
rate to its levels of the early 2000s by mid-2010 (Ahmed and Dorosh 2009).
The subsequent 19 percent devaluation of the birr from 14.1 to 16.8 birr/US$
between August and September 2010 further improved the incentives for pro-
duction of tradable goods in Ethiopia’'s economy and may have signaed a
greater emphasis on incentives for long-term economic growth.

Other economic and socia indicators generally paint a picture of sub-
stantial progressin Ethiopia over the past two decades aswell (Table 1.3). The
country’ selectricity-generating capacity and the number of kilometersof paved
roads increased by 123 and 52 percent, respectively, between 1991 and 2009.
Most of the population still residesinrural areas, though the rate of urbanization
(as measured using the official administrative definition) increased from only

12. All dollar amountsin this book are US dollars.
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10.6 percent in 1981 to 17.0 percent in 2009. Life expectancy at birth rose from
42.3 to 53.8 years for males and from 45.2 to 56.7 years for females over the
same period. Poverty estimates are not available for al years, but the available
dataal so show asteady improvement in that area. World Bank (2010) estimates
show the poverty headcount falling from 66.2 percent in 1982 to 60.5 in 1995
to 55.6 in 2000, followed by an even steeper drop to 39.0 percent in 2005.13
Unfortunately, no nationally representative survey has been conducted since
2005, but the high reported levels of agricultural and overall GDP growth sug-
gest that poverty rates may have continued to decline.

Regional Comparisons

Ethiopiaisvastly different from its neighbors, particularly in terms of itslarge
land area and population and its widely varying ecologies. Nonetheless, com-
parisons with neighboring countries provide a useful perspective on the huge
development challenge facing the country.

Ethiopia has the largest population in the region (82.8 million people in
2009), approximately double that of Sudan and Kenya (42.3 and 39.8 million,
respectively) and nine times larger than that of Somalia (9.1 million) (Table
1.4). In spite of the rapid economic growth of the past two decades, however,
Ethiopiaremains one of the poorest countriesin East Africa. Ethiopia sgrowth
in GDP per capita outpaced that of neighboring countries in the 2000s (5.7
percent per year compared to 4.3 percent in Uganda and 2.6 percent in Sub-
Saharan Africaas awhole). Yet it remains one of the poorest countriesin the
region, with a GDP per capita of only $201 (2000) per person in 2009, 45 per-
cent less than that of Uganda ($366 [2000] per person), less than half that of
Kenya or Sudan, and less than one-third the average for Sub-Saharan Africa
($620[2000] per person). Eritrea, Ethiopia ssmall neighbor to the north (popu-
lation 5.1 million), ismuch poorer than Ethiopia, though, with aGDP per capita
of only $130 (2000) per person.**

Agriculture accounts for a much higher share of GDP in Ethiopia (47.3
percent) than in neighboring Kenya (22.6 percent), Sudan (29.7 percent) or
Uganda (24.7 percent) (see Table 1.4). This, in large part, reflects the low rate
of industrialization and urbanization of Ethiopiarelative to its neighbors. Few
data are available on poverty for any of the countries in the region. Using a
poverty line of $1.25 aday purchasing power parity, the World Bank estimates
Ethiopia s poverty rate at 39 percent for 2004/05. Kenya' s poverty rate was al-
most exactly half of Ethiopia's (19.7 percent); Uganda's poverty rate was
higher than Ethiopia’s (51.5 percent). Note, though, that poverty figures vary

13. Measured at the US$1.25-per-day poverty line.
14. For most countries of eastern Africa, and especially for Eritrea and Somalia, economic
data are very scarce, adding considerable uncertainty to cross-country comparisons.
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widely depending on the poverty line used (the Ethiopian government does not
use the $1.25-per-day poverty line in its official poverty estimates).

The estimated percentage of the population consuming inadequate calo-
ries in Ethiopia (44 percent) is significantly higher than that of Kenya (30 per-
cent) and almost three times higher than that of Uganda (15 percent) but only
two-thirdstherate in Eritrea (66 percent). Similarly, the percentage of children
under five years of age who are underweight is more than double that of Kenya
or Uganda (34.6 percent, as compared to 16.5 and 16.4 percent in the latter two
countries). The under-five mortality rate, which is affected heavily by the inci-
dence of malaria and other diseases aswell asfood intake, islower in Ethiopia
(20.9 percent) than in Kenya or Uganda, however, and below the rate for Sub-
Saharan Africa (14.0).

The Plan of the Book

Part | of the book presents an overview and analysis of Ethiopia' s food econ-
omy. Key to an understanding of the complex food production systems of a
country as large as Ethiopia are the various development domains, as deter-
mined by agroecology, settlement patterns, and road networks (Chapter 2).
Given the wide variationsin elevation, rainfall, and market accessin the coun-
try, patterns of crop production often vary sharply across short distances. Y et
overall cereal production increased rapidly in the 2000sin much of the country
due to both area and yield expansion (Chapter 3). Though increasing, the use
of modern inputs such as fertilizer and improved seeds remains considerably
low. In 2007/08, only about 40 percent of the total land allocated to cereal
cultivation benefited from chemical fertilizers, and most of these chemical fer-
tilizers went to maize and wheat. Besides, the amount of land in cereal cultiva-
tion declined from 2001/02 to 2007/08. The use of improved seedsin 2007/08
was negligible; they were applied over about 5 percent of the total cereal acre-
age.’® In addition, irrigation has seldom been employed, with only 1 percent of
cereal acreage irrigated in 2007/08. Expanded use of fertilizer is one major
factor behindincreasesinland productivity, though thelevel of useof improved
seedsremains|ow and indeed has suffered setbacksin recent years (Chapter 4).

Increased cereal production has greatly increased market volumes, and
thereis substantial evidence of greater market integration across major whole-
sale markets and reduced marketing costs and margins, in part due to invest-
ments in roads and improvements in telecommuni cations (Chapter 5). In addi-
tion, livestock (mainly cattle, sheep, and goats) and dairy also play major roles
in Ethiopia’s food economy and fulfill an important function in coping with

15. This low figure for improved seed use is based on official CSA farmer survey estimates that
likely do not include seed of improved, open-pollinated varieties saved from their own previousyear's
harvest. Overall, some estimates suggest that the use of improved seed for wheat and mai ze cultivation
may be as much as 50 to 70 percent (see Chapter 4, “Improved Seed Adoption,” pp. 92-94).
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shocks, accumulating wealth, and serving as a store of value in the absence of
credit and savings markets. Y et, productivity in the livestock subsector in Ethi-
opialags behind those in both its neighbors in East Africa as well as the least
developed countries, and import bans by the Arab States of the Persian Gulf in
some years resulted in major suffering for livestock keepers in both pastoral
regionsand central highlands. Thus, understanding the causes of low productiv-
ity and the problemswith marketing is essential for appropriate policy formula-
tion (Chapter 6).

Overdl, gains in agricultural production and improvements in markets
have contributed to increasesin household consumption and reductionsin pov-
erty (Chapter 7). The wide diversity in consumption patterns across regions of
Ethiopia and the tendency for nearly all household groups to consume more
than just one cereal (as well as enset, especialy in the Southern Nations,
Nationalities, and People’'s Region) reduce reliance on a single staple and
thereby reduce the risks associated with failure of asingle crop. For pastoralists
and agropastoralistsin dry lowland partsof Ethiopia, livestock products (includ-
ing dairy) are major sources of cal oriesand incomes, but both poor and nonpoor
households purchase alarge share of their food.

Part 11 of the book discusses major agricultural and food policy interven-
tions and includes a concluding chapter on key policy issues facing Ethiopia
today. Like most other Sub-Saharan African countries, Ethiopiahas committed
itself to investing in sustainable agricultural growth as part of the Comprehen-
sive Africa Agriculture Development Programme. Economywide analysis of
continued gains in agricultural productivity (Chapter 8) shows not only that
effective agricultural investments lead to gains in production levels that benefit
net buyers but also that there is sufficient demand for food products to keep
agricultural prices from falling so rapidly as to impoverish surplus-producing
farmers. Assuming that agricultural growth reaches 6 percent per year, model
estimates suggest that overall GDP growth will increase by 1 percentage point
per year. This higher growth rate would lift an additional 3.7 million people
above the poverty line by 2015. The model results also show, however, that
rapid non-agricultural growth can produce similar reductions in overal pov-
erty. Nonetheless, in the absence of effective disaster response policy and safety
nets, increases in production and moderate reductions in food prices are not
sufficient to substantially increase food security for many asset-poor house-
holds. Private-sector imports have been discouraged through restrictions on
foreign exchange and uncertainties regarding government policy actions and
food aid; as aresult, public cereal stocks and food aid continue to be the major
mechanismsfor disaster response and cereal price risk management in Ethiopia
(Chapter 9). Y et the success in addressing disasters cannot be attributed merely
to cereal stocksand food aid. A key aspect of the country’ s success in address-
ing emergencies has been institutional development that has included well-
managed grain reserves, early warning systems, and coordination between grain
stocks and safety net programs, as well as innovative safety nets and overall
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improvementsin emergency management. In an effort to improve food security
among the most vulnerabl e, the Productive Safety Net Programme (PSNP) aims
to target the poor (in terms of assets and income) for a public works program
and food-insecure households for a direct support program. Findings suggest
that the PSNP has been able to target resources to the poorest households in
rural areas using a combination of geographic and community-based targeting
and that, compared to other safety net programs, the PSNP is better at support-
ing its desired population (Chapter 10).

Finally, in spite of the enormous progress of the past two decades, Ethiopia
continues to face key challenges to raising incomes, reducing poverty, and
achieving food security for all. Chapter 11 summarizes the key findings of the
book and places them in the context of major policy choices regarding raising
agricultural productivity, reducing poverty and chronic food insecurity, and
instilling mechanisms to prevent severe increases in transitory food insecurity
caused by droughts and other production and market shocks.
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2 Ethiopian Agriculture:
A Dynamic Geographic Per spective

JORDAN CHAMBERLIN AND EMILY SCHMIDT

The opportunities and constraints facing Ethiopian agriculture are strongly
influenced by geographical location. Ethiopia’s diverse landscape defines cer-
tain agricultural production potentials, access to input and output markets, and
local population densities, which determine both labor availability and local
demand for food. Understanding the geographical expression of Ethiopia s agri-
cultural and rural development options provides greater information for more
locally targeted policy options.

These conditions not only vary over space but change over time as well.
New and improved roads, greater telecommunications, improved access to
electricity, and ongoing urban growth continue to lower transaction costs and
improve market access. Evolving production opportunities and technologies
continue to provide greater flexibility of livelihood decisions within defined
biophysical endowments. As Ethiopia continues to invest in infrastructure and
technology, its agricultural landscape continues to be reshaped and redefined
into broader areas of opportunity and growth.

The objectives of this chapter are twofold. First we provide an overview
of the geographical features that constitute a basic reference for understanding
production systems and the geography of agricultural productioninrural Ethio-
pia. This characterization is organized around the economic logic of compara-
tive advantage for avariety of generalized production decisions of relevancein
Ethiopia. Second we extend this framework to organize evidence for and dis-
cussion of important areas of dynamism in Ethiopia's rural economic land-
scape, including a discussion of land tenure policy and its effects on the level
of investmentsin the agricultural sector. Thus, this chapter ismainly adescrip-
tive assessment of important production contexts and the manner in which these
contexts are evolving.

Characterizing Production Contexts

In large and heterogeneous countries such as Ethiopia, agricultural potential is
unevenly distributed over space, and the distribution of production patterns
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reflects this landscape. Mapped zones of smallholder production systems have
long been recognized as important in Ethiopia precisely because of such land-
scape heterogeneity (for example, Westphal 1975; De Pauw and Bruggeman
1988; Hurni 1998). To provide a useful characterization of agricultural land-
scapes, geographical perspectives seek abalance between too littleinformation
and too much. On the one hand, spatial characterization ismotivated by the fact
that average national statistics and one-size-fits-all development strategies are
insufficient for effective rural planning. On the other hand, a surfeit of detail
may render mapped classifications useless for planning on the basis of shared
conditions: hundreds of subcategories, whether on amap or in atable, even when
they accurately portray local variation, usually contain too much information
to be tractable as a planning aid. Thus, characterizations generally seek to reduce
complexity by prioritizing characteristics that are most meaningful to the pro-
duction systems of interest.

Agroecological zones are perhaps the predominant methodology used to
understand actual and potential agricultural production across geographic space.
Agroecol ogical zonation uses biophysical attributes of soil, terrain, and climate
to organize land-use types or production systems into relatively homogenous
units (FAO 1978; Hurni 1998). Hurni (1998) implemented a set of agroecol ogi-
cal zone definitions for Ethiopia based on traditional zone designations widely
used by rural residents. He linked these designations with specific elevation and
rainfall parameters, which allowed mappable boundaries to be imposed on
agroecological zones (Figure 2.1).

In Ethiopiamost agricultural production takes placein theweyna dega and
dega zones (highland areas from 1,500 to 2,300 and from 2,300 to 3,200 meters
above sea level), where land productivity has traditionally coincided with the
densest rural populations. Figure 2.1 shows these zones in midtone gray, scat-
tered throughout the highlands. Specific crops and livelihood choices within
and outside this band are conditioned by moisture and temperature regimes,
among other factors. The crops most suited to grow in the weyna dega and dega
zones are also the most commonly produced cropsin Ethiopia. Most producers
inthese zones are smallhol ders occupying less than ahectare of land per house-
hold on average.! Smallholder production is dominated by five major cereal
crops accounting for amost three quarters of the total cultivated areaand about
68 percent of total production. Each of the major cereal s—teff, maize, wheat,
sorghum, and barley—has its own distribution, defined primarily by bioclimatic
ranges (Table 2.1).

1. Informationin thissection, unlessotherwisecited, isfrom the Atlas of the Ethiopian Rural
Economy (Ethiopia, CSA; IFPRI; and EDRI 2006), whose agricultural data are drawn primarily
from the 2001/02 Ethiopian Agricultural Sample Enumeration.
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FIGURE 2.1 Characteristics of rainfall and altitude
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source: The agroecological zones depicted here are according to Hurni’s (1998) characterization.

Biophysical Envelopes of Ethiopian Staple Crops

Rural livelihoods are strongly influenced by environment because biophysical
conditions and cropping patterns vary widely across Ethiopia (Figure 2.2). Non-
biophysical factors, such as access to markets, labor availability, local demand
(and markets) for food, and export linkages, may impose additiona limitations
on locally viable production options. Here we briefly describe some of the major
crops—cereals, tubers, and pul ses—that make up the Ethiopian agricultura econ-
omy, emphasizing the conditions under which they are produced.

Teff (Eragrostistef ) isthe preferred staple food in much of the highlands.
Itisgrown by nearly half of all farming households (to a greater extent if only
highland households are considered) and accounts for 28 percent of all culti-
vated land, more than any other single crop. Although traditionally grown in
the highlands, teff can be grown under a wide variety of agroclimatic condi-
tions, including elevations from zero to 2,800 meters above sea level (masl),
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TABLE 2.1 Traditiona ecological zones and atitudinal ranges of selected crops

Annual rainfal (mm)

Meters above
sealevel <900 900-1,400 >1,400
More than 3,700 High wurch
(no crops)
3,700-3,200 Moist wurch Wet wurch
(barley) (barley)
3,200-2,300 Moist dega Wet dega
(barley, wheat, (barley, wheat,
pulses) pulses, oilseeds)
2,300-1,500 Dry weyna dega Moist weyna dega Wet weyna dega
(wheat, teff, maize)  (maize, sorghum, (teff, maize, enset,
teff, wheat, oilseeds, barley)
oilseeds,
barley, enset)
1,500-500 Dry kolla Moist kolla
(sorghum, teff) (sorghum, teff,
pulses, oilseeds)
L ess than 500 Bereha

(only irrigated crops)

SOURCE: Hurni (1998).

NoTEs: Cropsin parentheses have restricted distribution within the zone and/or grow under lessthan
ideal conditionsin these areas. Blank cells indicate not applicable.

under asimilarly wide variety of moisture, temperature, and soil conditions. Its
optimal growing conditions coincide with its traditional production areas: an
average elevation of 1,800-2,100 masl, average annual rainfall of 750-1,000
millimeters (mm), and average annual temperature of 10-27°C.

Maize is the second most widely cultivated cereal in Ethiopiain terms of
area but is produced by more farms than any other crop. It accounts for the
largest share of production by volume at 18.8 percent and appearsto beincreas-
ing throughout Ethiopia. In addition to being a foodgrain, parts of the maize
plants are also used as fodder, fencing materials, and cooking fuel.

Although maizeis becoming more widely grown, it islesstolerant of cold
than teff, barley, and wheat. Teff can grow at elevations up to 2,800 masl; there
is only limited maize production above 2,400 meters. In Ethiopia, the highest
maizeyieldsrequire an annua rainfall of 800-1,500 mm. More than 60 percent
of maize production comes from Oromiya region, followed by Amhara, with
about 20 percent of total production.

Sorghum accountsfor about 17 percent of all areaplanted with cerealsand
for about 18 percent of production. Relative to other cereals, sorghum is gener-
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sourck: Ethiopia, CACC (2003).
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ally drought tolerant and is also accepting of excess water conditions. These
characteristicsgive sorghum alarge range of feasible climate regimes, although
it grows best in semiarid conditions, especially in comparison to other cereals.
For example, sorghum can produce grain in areas too dry for maize (those
receiving less than 250 mm average annual rainfall). However, it issensitiveto
cold temperatures and is rarely found at higher atitudes (2,500 masl may be
considered a ceiling).

Wheat accounts for similar shares of national cerea production as sor-
ghum, with 17 percent of planted area and 19 percent of production. Varieties
include Durum, Emmer, and so-called bread wheat. Durum whest is often
grown for domestic pastafabrication. Emmer (ajain Amharic) isgrown mainly
in eastern Oromiya (Arsi and Bale) and Amhara (Shewa and Wollo). Bread
wheat iswidely grown throughout the highlands and transitional areas. Ethio-
pian wheat production typically takes place at atitudes of 1,600-3,200 masl,
in areas with average annua rainfall of 400-1,200 mm and average annual
temperatures of 15-25°C.

Unlikethe other major cerealscultivated in Ethiopia, for which the highest
ceredl yields are achieved at lower elevations (between 500 and 2,300 masl),
barley grows well at high altitudes, and its share of area cultivated generally
increases with altitude. At elevations above 2,500 madl it isfrequently the only
cereal grown. Nationally, barley is grown by about athird of all cereal produc-
ers and occupies about 9 percent of cultivated land. Many local varieties of
barley are produced in Ethiopia, with a range of production and consumption
characteristics such as rate of maturation and size of grain. Ethiopian barley
varieties are reported to be relatively quick growing and more drought tolerant
than other varieties (NRC 1996).

In addition to the five major cereals grown in Ethiopia, enset (Ensete
ventricosum, sometimes referred to as false banana) is an important staple in
large parts of the southern highlands, whereit hasbeen estimated that morethan
10 million people depend on enset for food, fiber, and other uses (Brandt et al.
1997). Enset, which is cultivated solely in Ethiopia, is planted at elevations
ranging from 1,100 to 3,100 masl, athough its optimal range is 2,000-2,750
masl. Enset does not tolerate frost, and it is not drought resistant. Thus, opti-
mal growing environments are humid and temperate. Annual rainfall in enset-
growing areas ranges from 1,100 to 1,500 mm, with average annual tempera-
tures of 10-21°C.

Agroecologies and Farming Systems

Farming systems, encompassing bundled setsof agricultural livelihood choices,
including crop type and production technologies, are related to agroecol ogical
space because production choices must be viable given the available technol-
ogy and the physical parameters required for plant growth. To the extent that
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the latter are reflected in agroecological zones, the spatial expression of tradi-
tional farming systems in Ethiopia is at least partially coincident with agro-
ecological zone maps.

Westphal (1975) identified four major farming systems for Ethiopia: seed
farming, enset planting, shifting cultivation, and pastoral complexes. The seed-
farming complex focuses on the production of grain, particularly cereals, but
also pulses and oilseeds. Grain-based, seed-farming production systems are
found throughout the central, northern, and eastern highlands and involve the
majority of Ethiopian small farmers. Crop choice within the grain-based sys-
tems varies widely, with these systems found from kolla (lowlands, between
500 and 1,500 madl) to wurch (highlands, between 3,200 and 3,700 masl), and
in moisture conditions ranging from dry to wet. Similarly, the enset-planting
complex (in moist and wet dega and weyna dega) allows for flexibility of pro-
duction whereby enset could be the principal staple, a co-staple with cereals
and/or tubers, or aminor component of cereal- or tuber-based systems. Finaly,
shifting cultivation and pastoral complexes are most common in the western
and eastern lowlands, respectively. In the humid western lowlands (primarily
moist kolla), disease is a limiting factor for livestock. The arid and semiarid
lowlands in the eastern part of the country (mostly bereha, less than 500 masl)
lack available moisture, which limits rainfed crop production. In both areas,
population densities are low, reflecting the low carrying capacities of land
resources under current technologies.

Characterization for Policy Guidance

The classification systems described earlier are roughly contoured. They may
casily be (and frequently are) further refined on the basis of more detailed envi-
ronmental data such as soil type, seasonality, terrain, technology specificity, or
local productionidiosyncrasies. For example, the Ethiopian Institute of Agricul-
tural Research (EIAR) organizes crop management research by 18 major and 49
minor agroecological zones, which are refined from the traditional agroclimatic
zones outlined earlier.?

For policy guidance, however, more detail may not be what is most re-
quired for identifying overarching challengesto the agricultural sector and cor-
responding investment priorities. Emphasizing the importance of moisture
availability for the country’s rainfed production systems, the Government of
Ethiopia has long framed basic agricultural policy discussions within the

2. EIAR was called the Ethiopian Agricultural Research Organization (EARO) until 2006.
The Food and Agriculture Organization (FAO) wasinvolved in identifying 18 major and 42 minor
agroecological zonesin the late 1980s, and EIAR has now subdivided some of these zones, with a
total of 49 currently. These agroecologica zoneswere developed under an FAO-led project within
the Ministry of Agriculture, described by De Pauw (1987).
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“Three Ethiopias’: moisture-reliable highlands, drought-prone highlands, and
pastoral lowland areas.® For many rural experts, these basic regimes of mois-
ture availability and the production systemstherein are the critical distinctions
when evaluating first-order strategic options for rural development across the
country.

However, production choicesare afunction of not just biophysical endow-
ments but also socioeconomic conditions and the man-made environment.
Theseinclude thelocal availability of labor, demand for food, cost of transpor-
tation between farms, and presence of input and output markets. Devel opment
domains are used in an attempt to build on basic information on agricultural
potential by adding economic information within aframework of potential pro-
duction choices.

The Development Domains of Ethiopia

Development domains were developed out of work by Pender, Wood, and col-
leagues based on household- and community-level research in Ethiopia, Hon-
duras, and Uganda (Pender, Place, and Ehui 1999; Wood et al. 1999; Pender
et a. 2001a, 2001b; Pender, Scherr, and Durén 2001; Nkonya et al. 2004;
Pender 2004a, 2004b; Pender et al. 2004; Pender, Ehui, and Place 2006; Pender,
Place, and Ehui 2006). Drawing on the theory of comparative advantage and
location theory (von Thunen 1826; Chomitz and Gray 1996) and the literature
on the evolution of farming systems in tropical agriculture (Boserup 1965;
Ruthenberg 1980; Binswanger and Mclntire 1987; Pingali, Bigot, and Bins-
wanger 1987; Mclntire, Bourzat, and Pingali 1992), we can understand key
components of an area' s agricultural development endowment in terms of a
relatively reduced set of factors: agricultural potential, access to markets, and
population density.

Agricultural potential isdetermined by crop characteristics, inputs (includ-
ing seed and fertilizer), and the biophysical environment. Theincome potential
of aternative cropping patterns and livelihoods, however, depends on accessto
markets and population density, aswell as agricultural potential. For example,
an area with high and reliable rainfall and good soils may have an absolute
advantage in producing high-value perishable vegetables but may have little
comparative advantage in this livelihood if it is remote from markets. Popula
tion density, by affecting local land—labor ratios, influences the comparative
advantage of labor-intensive livelihoods. High land-abor ratios in areas with
poor accessto marketsand low agricultural potential endowments may encour-
age labor-intensive but low—external input production strategies. All three fac-

3. This characterization has recently been expanded to “Five Ethiopias’ (drought-prone,
humid lowland moisture-reliable, moisture-reliable—cereals, moisture-reliable—enset, and pastoral -
ist) for the Ethiopian Social Accounting Matrix developed by the Ethiopian Development Research
Institute (EDRI).
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tors together influence the profitability of different commodities, production
technologies, and land management practices.

I mplementing devel opment domai ns means applying thisconceptual frame-
work to identify mappable conditions that broadly enable or constrain devel op-
ment options of national importance. This implies that two decisions must be
made. First, the scale of strategic planning must be determined. For national
strategy formulation, sectorwide perspectivesrequire somelevel of generaliza-
tion greater than that typically used in commodity- or technology-specific rec-
ommendation domains. A second decision ishow best to represent thesefactors
given local conditions and the relevant scope of perspective. In practice, this
means identifying the best indicators to represent relative levels of agricultural
endowmentsfor rainfed (and irrigated) agriculture, accessto market opportuni-
ties, and the availability of labor relative to land.

In Ethiopia, Chamberlin, Pender, and Yu (2006) defined development
domains by starting with the long-standing moisture regime distinctions fea-
tured in policy discussion of the “Three Ethiopias’ and further distinguishing
between highland and lowland areas of rainfed agriculture. Thisyielded atotal
of five basic zones of agricultural potential (moisture-sufficient highlands,
moisture-sufficient lowlands, drought-prone highlands, drought-prone lowlands,
and pastoralist areas). Socioeconomic characteristics were also included in the
characterization: two classes of market access (low and high) and three classes
of population density (high, medium, and low). The resulting 25 domains were
significant predictors of a range of rural livelihood variables at the woreda
(district) level.

These domains highlight important aspects of the Ethiopian rural context.
Of particular note is the predominance of low market access conditions. In
1994, 92 percent of land resources and 69 percent of rural populations were
located in areas with low market access, as defined here (Figures 2.3 and 2.4;
Tables 2.2 and 2.3). These conditions have improved considerably, with reduc-
tionsto 79 percent of land and 40 percent of population in 2007, and represent
oneof the dimensionsof greatest changein Ethiopiaover the past two decades.*
Nonetheless, the portion of the country’s land and population resources that
may be fairly characterized as remote is still very high. Although high-density
areas are becoming even denser (and are accounting for larger shares of total
populations), ailmost half of Ethiopia's land and people are still in low- and
medium-density areas. Many of these areas are al so characterized by poor mar-
ket access.

Although crop choice is heavily influenced by biophysical parameters (at
least partially captured in the agricultural potential dimension of the domains),

4. The domain classification was made on the basis of woreda boundaries; we acknowledge
that some shifts in categories may simply be artifacts of changing boundaries. Due to this modifi-
able areal unit problem (Openshaw 1984), we restrict our discussion to broad changes in charac-
teristics rather than shifts between individual domains.
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FIGURE 2.3 Map of woreda domain assignments, 1994
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source: Authors' calculations.

access to markets and land—labor ratios appear to wield considerable influence
on production choices and market orientation. Chamberlin, Pender, and Yu
(2006) evaluated grain yields (using the Agricultural Census [Ethiopia, CSA
2002]) with regard to the development domains classifications and found that
yields (except for those of oilseeds) tend to be higher in high-access and high-
density areas, although not strongly or uniformly so. In general, the positive
impacts of market access and population density on yields likely reflect the
greater availability of inputsand labor in these areas and higher returnsto using
inputs and labor in areas with better access. However, the relatively small dif-
ferencesin grain yieldsin high- and low-access areas may suggest that factors
other than market access are constraining the use of inputs such asfertilizer. A
future agricultural census, with disaggregated crop production data, may be
able to highlight these issues when evaluated over time, taking into consider-
ation infrastructureimprovements and greater accessto marketsin certain high-
potential areas of the country.

Cereal commercialization is generally greater in moisture-reliable areas
as opposed to drought-prone areas, reflecting greater productivity and mar-
ketable surplusin these higher-potential areas. However, in moisture-reliable



FIGURE 2.4 Map of woreda domain assignments, 2007
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TABLE 2.2 Domain summary statistics: Share of national totals by domain factor,
1994 and 2007 (percent)

1994 2007

Domain factor Area Population Area Population
Agricultural potential

Moisture-reliable highlands 25 62 31 67

Moisture-reliable lowlands 12 7 9 4

Drought-prone highlands 10 18 9 17

Drought-prone lowlands 16 5 21 6

Pastoralist 37 9 30 6
Market access

High 8 31 21 60

Low 92 69 79 40
Population density

High 6 32 11 47

Low and medium 9 68 89 53

source: Authors' calculations.



TABLE 2.3 Domain summary statistics: Domain share of national totals, 1994 and

2007 (percent)
1994 2007

Development domain Area Population Area Population

Moisture-reliable highlands, 8.7 38.6 2.8 18.2
high-access, high-density

Moisture-reliable highlands, 6.3 10.9 2.7 6.5
high-access, low-density

Moisture-reliable highlands, 11 3.6 2.1 10.4
low-access, high-density

Moisture-reliable highlands, 15.2 13.9 17.1 274
low-access, low-density

Moisture-reliable lowlands, 0.1 0.3 0.0 0.4
high-access, high-density

Moisture-reliable lowlands, 0.2 0.3 0.1 0.2
high-access, low-density

Moisture-reliable lowlands, 0.0 0.0 0.1 05
low-access, high-density

Moisture-reliable lowlands, 8.7 3.7 115 5.6
low-access, low-density

Drought-prone highlands, 0.8 32 0.4 1.9
high-access, high-density

Drought-prone highlands, 31 51 13 25
high-access, low-density

Drought-prone highlands, 0.3 1.0 0.3 11
low-access, high-density

Drought-prone highlands, 5.2 7.3 75 12.3
low-access, low-density

Drought-prone lowlands, 0.1 0.3 0.0 0.0
high-access, high-density

Drought-prone lowlands, 12 12 0.3 0.6
high-access, low-density

Drought-prone lowlands, 19.4 51 16.1 40
low-access, low-density

Pastoralist, high-access, 04 0.3 0.3 04
low-density

Pastoralist, low-access, 0.0 0.0 0.0 0.0
high-density

Pastoralist, low-access, 29.3 5.2 37.2 8.2
low-density

Total 100 100 100 100

SOURCE: Authors' calculations.
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areas, the highest commercialization rates are found in areaswith low access,
whereas the highest commercialization rates in drought-prone areas are in
high-access areas. In high-potential areas, cereals are likely less profitable
than higher-value commodities such as vegetables in areas with high market
access but may have a strong comparative advantage in areas with low
market access. In more drought-prone areas, cereals may be the most profit-
able and/or least risky option for farmers with relatively good market access
(but without access to irrigation). Consistent with this explanation, in the
drought-prone highlands we find the highest commercialization rates for cere-
als in areas with favorable market access, whereas in the moisture-reliable
lowlands we find the lowest commercialization rate for cereals in areas with
high access.

These domains were used to structure a set of tables containing general-
ized strategic recommendations. It isthe purpose of thesetablesnot to narrowly
define recommendations for specific locations but rather to help link strategic
planning within the agricultural sector (and in other sectors). |dentifying condi-
tions that could be associated with specific places may allow for aggregate
strategic planning that corresponds with locally meaningful development pri-
orities. Further definition of those local priorities would most appropriately take
place at the local level.

Implicit in these recommendationsisa choice of scale, the“resolution” of
information, and spatial extent. For example, recommendationsfor a particular
variety of maize are more detailed than for al varieties together, and thus the
spatial expression of the optimal conditionswill also vary. Generally speaking,
maize may have a wide and loosely defined envelope of optimal growing condi-
tions. A given variety, on the other hand, may require soil, slope, temperature,
and growing season parameters that are more restricted in space and require
more detailed data to map. More detailed assessments of this sort, sometimes
referred to as technology-specific recommendation domains, may be essential
components of addressing specific questions.

Ethiopia’s Changing Economic and Biophysical L andscape

The contexts of rura production outlined earlier have transformed over the last
decade given changes in rural infrastructure, expanding urbanization, and the
adoption of new technologies. As noted earlier, market access and population
density are increasing due to expanded transportation and communication net-
works, as well as greater urbanization. Because these transformations mirror,
in some respects, the components of the development domains conceptual
framework, we follow our empirical assessment of the change in devel opment
domainsfrom 1994 to 2007 with abrief analysis and discussion of the evolving
socioeconomic landscape with regard to increased investmentsin infrastructure
and technology and greater urbanization. Finally we review land tenure policy
asit pertainsto agricultural investment and urbanization.
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Infrastructure Expansion

Ethiopia’s unique geography continues to play a major role in defining not only
suitable areas for specific crop production and development domains but also
the country’ s economic transformation on the whole. The development of rural
areas and agricultural production is characterized by fragmented and dispersed
landholdings (the average plot sizeis 0.5 hectare [Ethiopia, CSA 2002]), lim-
itedirrigation potential in the highlands, and limited infrastructurein peripheral
areas of the country.® Related to Ethiopia’s biophysical geography is the chal-
lenge of building and maintaining infrastructure in a mountainous landscape.
Not only improving the physical mobility of people, goods, and services via
transportation networks but also increasing access to telecommunication sys-
tems and electrical grids may open opportunities for improved farming and
marketing conditions to better realize agricultural potential. It isimportant to
take into account the multidimensionality of access when viewing change in
Ethiopia. For example, information asymmetries are a feature of remoteness
and may be mitigated by nonroad investments in such things as liberalized
telecommunications and information markets. In addition, agrowing literature
on land tenure and ownership suggests that Ethiopia' s policy of state-owned
land remains an obstacl e to sustained agricultural growth and rural devel opment,
regardless of improved or expanded infrastructure. We will address each of these
issues (changesin roads, telecommunications, and electricity in addition to land
policy variations) and how improvement over the last several decades has
opened up the potential for significant increases in productivity and output.

Improving Market Access through Improved
Transportation Infrastructure

Giventhelimited infrastructure during the 1980s and early1990s, the Ethiopian
government prioritized transportation infrastructure investment in order to
enhance linkages between citiesin the highlands. In 2007, almost 62 percent of
the country’s population was within 5 hours' travel time of a city of at least
50,000 people (Figure 2.5; Table 2.4). This shows a remarkable improvement
in market access from 1994, when only 33 percent of the total population was
within 5 hours' travel time of amajor city.

Currently, only 3.2 percent of the population in Amhara and 4.5 percent
inthe Southern Nations, Nationalities, and People' s Region (SNNPR) are more
than 10 hours from a major city. SNNPR showed the most improvement in
travel time by connecting 45 percent more peopleto acity within 3hours' travel
time(Table2.5). In Tigray and Oromiya, 21 percent of the populationimproved

5. Highland systemsin Ethiopiatend to have smaller catchments and feed from gravelly rivers
in the upper parts of basins. Flash floods are more common and difficult to predict than floods in
lowland systems. Command areas are relatively small, defined by fluctuating topography.



FIGURE 2.5 Travel timeto acity, 1994 and 2007
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TABLE 2.4 Percentage of regions’ populations connected to acity of at least 50,000 people, by
access time, 2007

Access Access Access Access Access
Region <1 hour < 3 hours <5 hours <10hours > 10hours
Tigray 10.89 15.36 12.48 53.71 7.57
Afar n.a n.a 1.77 9.73 88.49
Amhara 5.05 22.72 37.06 31.98 3.20
Oromiya 9.03 18.06 36.39 27.84 8.68
Somali 7.99 n.a n.a 13.57 78.44
Benishangul-Gumuz n.a n.a n.a 29.15 70.85
SNNPR 12.55 52.65 12.28 18.05 4.47
Gambella n.a n.a n.a n.a 100.00
Harari 100.00 n.a n.a n.a na
Addis Ababa 100.00 n.a n.a n.a n.a
Dire Dawa 100.00 n.a n.a n.a n.a
Ethiopia 12.48 23.56 25.73 26.03 12.20

source: Schmidt and Kedir (2009).
~ote: SNNPR = Southern Nations, Nationalities, and People’s Region; n.a. = not available.

TABLE 2.5 Percentage changein regions connection to acity of at least 50,000 people, by
access time, 1994-2007

Access Access Access Access Access
Region < 1 hour < 3 hours <5 hours <10hours > 10 hours
Tigray 7.13 12.01 (3.72) 5.98 (21.39)
Afar n.a n.a n.a 411 (5.89)
Amhara 2.23 14.68 18.94 (12.49) (23.35)
Oromiya 3.74 10.40 15.84 (8.88) (21.10)
Somali n.a n.a n.a 2.62 (2.612)
Benishangul-Gumuz n.a n.a n.a 17.91 (17.91)
SNNPR 9.17 4537 (14.59) (21.56) (18.39)
Gambella n.a n.a n.a n.a n.a
Harari n.a n.a n.a n.a n.a
Addis Ababa n.a n.a n.a n.a n.a
Dire Dawa n.a n.a n.a n.a n.a
Ethiopia 4,10 17.12 7.54 (9.93) (18.83)

source: Schmidt and Kedir (2009).

~otEs: Values in parentheses are negative. SNNPR = Southern Nations, Nationalities, and People's Region;
n.a = not available.
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market access from more than 10 hours to between 3 and 10 hours from acity.
At present, every region except Gambella has a city of at least 50,000 people,
and many of these cities have built key transportation infrastructure in order to
harness the potential of economic corridors between cities. Although urban
centers are linked to other large cities through improved infrastructure, only
5-13 percent of the population in any region iswithin 1 hour’ stravel time of a
city of at least 50,000, except in Addis Ababa, Dire Dawa, and Harari, where
100 percent of the populations are less than 1 hour from amajor city.

It isimportant to note, however, that population densities and the quality
or density of transportation infrastructure affect diverse administrative regions
in different manners. In Ethiopia, the central and peripheral regions represent
twovery different economic, geographic, and demographic landscapes. Although
in the main central administrative regions (Amhara, Oromiya, SNNPR, and
Tigray) higher population densities and a more integrated road network are
characteristic of the economic landscape, in the peripheral administrative
regions limited road access and dispersed settlements create larger challenges
for linking remote populations to the benefits of agglomeration economies.
Improving transportation infrastructure along main access roads will benefit
those already in densely populated areas, but maintaining and building select
rural road infrastructure in areas with economic (agricultural) potential will be
critical for poverty reduction and economic growth strategies in the more
remote areas.

Expanding Electricity Generation

Large investments in hydroel ectric power over the last 30 years have dramati-
cally changed the lives of many individuals living in citiesin Ethiopia. In the
1960s, Ethiopia increased its electricity-generating capacity from approxi-
mately 65 megawatts to an estimated 1,918 (planned) megawatts at the end of
2011, anincrease of 8.9 timeson aper capitabasis(Table 2.6). The comparison
with 1958 is even more striking, because there was essentially no electricity
generation in Ethiopia at that time, with the nation having only 2.3 megawatts
of diesel-powered capacity. The introduction of hydroelectric power in subse-
guent decades, and especially the large surge in capacity since 2005, increased
the nation’ s electricity-generating capacity 834-fold between 1958 and 2011, a
29-fold increase on a per capita basis.

Actual electricity useisgenerally 35-45 percent of theoretical generating
capacity because there is insufficient water behind the hydroelectric power
dams for full-scale operation throughout much of the year. Domestic use
accounted for 30 percent of total use in 2006/07, whereas commercia and
industrial use accounted for 20 and 28 percent, respectively (Dorosh and
Schmidt 2010). Overall, electricity use grew at an average rate of 12.5 percent
per year from 2002/03 to 2006/07, with the highest growth rate for street light-
ing (27.1 percent per year).
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TABLE 2.6 Electricity-generating capacity, 1958-2011 (annual averages)

Hydroelectric Other Total Capacity
capacity capacity capacity per capita
Year (megawetts) (megawatts) (megawatts) (watts per person)
1958-59 n.a 23 23 0.1
1960-69 62.8 25 65.4 24
1970-79 152.9 30 155.9 4.7
1980-89 202.8 4.7 207.5 4.9
1990-99 325.2 9.0 334.2 6.0
2000-04 452.6 25.0 477.6 6.9
200509 747.2 50.2 797.4 10.0
2010 1,447.5 50.2 1,497.7 17.4
20112 1,867.5 50.2 1,917.7 21.7

source: Dorosh and Schmidt (2010).

NoTEs: Figuresfor 2008-10 based on additional capacity from Tekeze | (300 Mw) in 2009 and Tana
Beles (460 Mw) in 2010; n.a. = not available.

aThe 2011 figure is the 2010 figure plus that for Gile Gibe II (420 Mw). Gile Gibe II is a hydro-
electric power station on the Omo River in Ethiopia for which the tunnel collapsed in December
20009.

Recent research on the productivity effects of electrification suggests that
benefits from improved and extended hours of access could be very large, par-
ticularly as measured by output per worker. A 2008 survey of small-scale hand-
loomsin Addis Ababaand SNNPR (Ayele et al. 2009) indicatesthat productiv-
ity per worker was about 40 percent higher in electrified versus nonelectrified
firms in SNNPR. Workers in nonelectrified rural villages on average worked
only 7.2 hours per day, whereas their counterparts in other electrified (but rural)
villagesworked 10.7 hours per day. Thisproductivity effectisachievedinlarge
part because in towns with electricity access, producers work longer hours and
firms share work spaces with electric lights at lower rental costs.

Enhancing Telecommunications

Ethiopiais gradually becoming connected. Individuals who once had to walk
hours to gain information about market prices and supply are steadily joining
anetwork of connected individuals who are able to let their fingers do the walk-
ing. In 2003, some 405,000 fixed telephone lines were in place and only 51,000
cell phone subscriptions existed throughout the country (Figure 2.6; Table 2.7).
By 2008, cell phone subscriptions had catapulted to 3.17 million subscribers
and fixed telephone lines had more than doubled. Infrastructure plans reported
that cell phone subscriptions might reach as many as 9.9 million users by 2010.
It is important to note, however, that only 3.9 percent of the total population
had cell phone subscriptions in 2008 (5.3 percent of subscribers were located
in connected areas), whereas the share of the population with cellular subscrip-



FIGURE 2.6 Fixed-line and cellular telephones, 2003, 2008, 2009, and 2010
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TABLE 2.7 Fixed-line and cellular telephones in Ethiopia compared to all of Africa, 2003,

2008, 2009, and 2010

Type of phone, region 2003 2008 20092 20102
Main (fixed) telephone lines (thousands)
Ethiopia 405 909 3,000 4,400
Africa 9,553 10,617 n.a na
Mobile cellular subscriptions (thousands)
Ethiopia 51 3,168 7,500 9,900
Africa 35,251 245,608 n.a n.a
Mobile cellular subscriptions
Ethiopia (share of total population) 0.1 39 9.0 115
Ethiopia (share in connected area) 0.1 5.3 n.a n.a
Africa (share in connected area) 3.7 325 n.a n.a

source: Dorosh and Schmidt (2010).
NOTE: N.a = not available.
@Planned coverage.
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tions within a connected area in Sub-Saharan Africa reached 32.5 percent of
the population. The total number of cell phone subscribersin Africaamounted
to 245.6 million people, while atotal of approximately 3.17 million Ethiopians
benefited from a cellular subscription.

Urban Growth and Expansion

Ethiopia’s recently published 2007 census reports urban population figures at
the city level and allows for greater insight into how Ethiopia s demographic
landscape has evolved. Schmidt and Kedir (2009) provide an analysis of city
growth and expansion using city populations, infrastructure networks, and
population density in order to provide a standardized comparison of urban
growth over the last three census periods (Table 2.8).

TABLE 2.8 Agglomeration index: Percentage of people considered urban by region, 1984,
1994, and 2007

19842 1994 2007
Total Total Total
population Percentage population Percentage population Percentage
Region (thousands) urban (thousands) urban (thousands) urban
Addis Ababa 1,423 61.2 2,113 85.5 2,738 99.3
Afar 780 na 1,061 na 1,411 na
Amhara 10,686 2.0 13,834 3.7 17,214 75
Benishangul- 351 n.a 460 n.a 671 n.a
Gumuz
Dire Dawa 158 20.3 252 58.2 343 66.3
Gambella 172 n.a 182 n.a 307 n.a
Harari 82 55.2 131 76.2 183 86.0
Oromiya 14,016 17 18,733 4.6 27,158 9.2
SNNPR 7,501 n.a 10,377 22 15,043 21.1
Somali 2,006 0.2 3,199 16 4,439 1.9
Tigray 2,692 2.0 3,136 3.8 4,314 8.0
Ethiopia 39,869 3.7 53,477 7.1 73,919 14.2

sources: CIESIN, IFPRI, World Bank, and CIAT (2004); Schmidt and Kedir (2009); population estimates
based on data from the past three Ethiopian censuses.

~otEs: Population density per square kilometer (derived by GRUMP, the Globa Rural—Urban Mapping Proj-
ect, and LandScan for the year 2000), a major component of the agglomeration index, was projected using
agrowth rate of 3 percent per annum to adjust for different census years. SNNPR = Southern Nations, Nation-
dities, and People's Region; n.a. = not available.

@Population figures for 1984 were approximated due to changes in administrative boundaries after 1984. In
order to maintain consistency across all years, we geographically allocated population to the current regional
boundaries.
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Urban estimates from the 2007 census are similar to those devel oped
by Schmidt and Kedir (2009) using the agglomeration index methodology,
yet when comparing urban growth over time, these estimates show adramatic
difference (Table 2.9). This difference is primarily derived from the definition
of an urban area used for the two estimates. The Central Statistical Agency
(CSA) measures urban areas as all administrative capitals of regions, zones,
and woredas, aswell aslocalitieswith at |east 1,000 peoplewho are primarily
engaged in nonagricultural activities, and/or areas where the administrative
official declares that the locality is urban. In comparison, the agglomeration
index provides a measure of the economic strength of urban areas rather than
a definition of urban based on political status, administrative boundary, or the
presence of particular urban services or activities.

Evaluating Ethiopia s urban growth using the agglomeration index meth-
odology shows that urbanization growth rates are much higher (approximately
9 percent on average) than previously calculated by the CSA (on average 4
percent over the last three decades). Although Ethiopia's agglomeration
index suggests significant levels of urban clustering and growth over time,
when compared with other countries in the region, Ethiopia remains one of
theleast urbanized nationsin East Africa. In 2000, agglomeration in Ethiopia
was measured at 11.9 percent, whereas the rates in most other East African
countrieswere between 25 and 32 percent. Overall, Ethiopia’sagglomeration
index is 10 percentage points below the average agglomeration index for East
Africa

TABLE 2.9 Alternative urbanization estimates, 1984, 1994, and 2007

Year Official estimate (percent) Agglomeration index (percent)
1984 11.40 3.70

1994 13.70 7.10

2007 15.90 14.20

(Millions of people) (Millions of people)

1984 4.55 1.48

1994 7.33 38

2007 11.72 105

(Growth rate, percent) (Growth rate, percent)

1984-94 4.90 9.90
19942007 3.70 8.10
1984-2007 4.20 8.90

sources: CSA population estimates; Schmidt and Kedir (2009).
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Given the overwhelming revenue generated from agricultural activities
in Ethiopia, policymakers have focused primarily on ADLI (Agricultural
Development—Led Industrialization), but continuous growth of urban centers
requires a greater understanding of the dynamic geographic and economic
transformations occurring throughout the country. Urban areas facilitate social
and economic interactions. These exchanges lead to increased efficiency in
flows of goods and services, more efficient matching of workers to jobs, and
enhanced information and knowledge spillovers. Increased access to markets
also affects development domains, allowing for improved access to new tech-
nologies, necessary inputsto boost production and yields, and increased oppor-
tunity for cash-crop development for export. Earlier evidence by Chamberlin,
Pender, and Yu (2006) suggests that grain yields tend to be higher in high-
access and high-density areas. Previous studies on the adoption of technology
(such as improved seeds and fertilizer) find clear spatial patterns suggesting that
access to main roads and market centers determine the success and pace of
adoption (Staal et al. 2002; Croppenstedt, Demeke, and Meschi 2003; Yu et a.
2010). Further investment in connectiveinfrastructure that reducesthe distance
to areas of greater density and enhances access to information and marketsis
likely to accelerate adoption. Finally, land tenure policiesthat ensureland secu-
rity also play a crucia role in incentivizing investment and promoting labor
mobility that allows for greater information exchange and more interactive
development between rural and urban aress.

Land Tenure Policy

Land tenure policies have changed dramatically over timein Ethiopia, and there
continuesto be an ongoing debate on land tenure and privati zation. Thisdiscourse
centers on the trade-offs between state protection and equity versus privatization
and increased market efficiency. Given Ethiopia’s relatively recent history of land
tenure reforms associated with regime change, the current government policy is
based on state ownership that ensuresfree accessto land for all peoples of Ethio-
pia so as to prevent a small number of wealthier landowners from acquiring a
majority of land through distress sales and other mechanisms. State ownership of
land isthus designed to protect against conditions experienced under theimperia
regime, whereby amajority of rural farmersworked under tenancy contractswith
exploitativelabor agreements (Jemma2001; Rahmato 2004). However, concerns
have been raised that state ownership and limits to land transfers are restricting
the development of key land markets, producing negative spillovers in agricul-
tural productivity and off-farm labor (EEA/EEPRI 2002; Deininger et a. 2004).
This section briefly outlines land policy in Ethiopia since the imperial regime and
provides a synthesis of the ongoing dialogue about land tenure as it relates to
agricultura production and development within the country.
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The History of Land Tenure Palicy in Ethiopia

Land tenure policy in Ethiopia can be categorized into three general periods
characterized by the past three political regimes. During theimperial regime of
Haile Selassie (1929-74), the land tenure system was multitiered, spatially
diverse, and one of the most complex systems used in Africa (Joireman 2000).
In the north, usufruct land tenure was defined by a rist, or communal system
that allowed farmers (who were usually politically connected) to claim access
to ancestral land, as well as trade land in the rental market, but not to sell or
mortgage any land. In the south of Ethiopia, however, land transfers through
sales and mortgages were allowed through gebbar, or private ownership con-
tracts (Rahmato 1984; Teklu 2004). In addition to communal land allocated by
the state (madeira or mengist), other land was owned by the church (samon) or
given asgrants (gult) to individuals. Absentee landlords, insecure tenure due to
arbitrary evictions, and exploitative labor agreements were widespread during
this period and, some argue, were among the primary reasons that the regime
was toppled in 1974 (Jemberre 2000; Adal 2001; Deininger et al. 2003).

TheMarxist Derg regime (1974-91) that ruled after the overthrow of Haile
Selassie quickly set forth to redefine and reorganize the land tenure laws. The
Proclamation to Provide for the Public Ownership of Rural Lands (Proclama-
tion 31/1975) dissolved the previously exploitative landlord-tenant relations
by nationalizing all rural land and redistributing land rightsto all farmers. The
regime constructed peasant associations (PAS) to organize redistribution con-
tingent on proof of permanent physical residence within the PA. This system
required each farmer to be amember in the PA, with the leadership of each PA
entitled to expropriate land from landholders and redistribute it equally among
members. Land transfers were granted only by bequest to an immediate family
member, and leases or rentals, exchanges, and mortgages were prohibited. Plot
sizeswere restricted to amaximum of 10 hectares, and the use of hired agricul-
tural labor was prohibited under Article5 of the Proclamation (Crewett, Bogale,
and Korf 2008).

Given that land distribution was organized around permanent residency
and membership in a PA, the option of migration was highly risky, involving
the possible loss of not only land but also membership in the PA, the adminis-
trative unit that distributed land. Because of this limited migration, however,
PAs steadily began to confront land scarcity, while new claimants declared
usufruct rights under Proclamation 31/1975. Thus, expropriation and redistribu-
tion became frequent in more densely popul ated areas, and tenure security was
undermined by the PA leadership’s ability to redistribute land for political rea-
sons, while wealthier farmers used bribery to ensure that they received better-
quality or larger land parcels (Ege 1997; Azeze 2002). The scale and frequency
of redistribution varied by region and area; while some areas faced frequent



44 Jordan Chamberlin and Emily Schmidt

redistributions made in an effort to maintain the egalitarian approach of land
access, less pressured PA leadership reallocated land only once during the
land reform (Rahmato 1984; Clapham 1988; Holden and Y ohannes 2002).

The Ethiopian Peopl€’' s Revolutionary Democratic Front government that
took power in 1991 pursued an economic strategy that was, overall, more open
than that of the previous socialist Derg regime. Although many groups called
for land tenure reform involving privatization of land ownership, the new con-
stitution of 1995 confirmed state ownership of all land in Ethiopia, and few
revisions were made to the previous land tenure regime under the Derg (FDRE
1995 [Article 40]; Ada 2001; Belay and Manig 2004). Of the revisions that
were enacted, several stand out as important modifications: (1) land redistribu-
tion was to be reduced; (2) regional governments were given responsibility to
enact laws regarding land rights, transferability, and taxation as long as these
laws adhered to national guidelines; and (3) land rental was deemed lawful
(Pender and Faf champs 2006). Although these amendmentsto the earlier Derg-
defined land tenure laws significantly improved farmers’ perception of their
land security, researchers have found mixed evidence of land or labor market
improvement and enhanced off-farm employment incentives in an aready
dense rural population (studies of land tenure are discussed later).

Since 1995, earlier land tenure laws outlined in the constitution have been
primarily modified by regional governments (Crewett, Bogale, and Korf2008).
For example, Tigray region declared an end to all administrative land redistri-
bution; Oromiyaregion restricted redistribution to only those landswithirrige-
tion potential, whereby farmers would be compensated with reasonabl e rainfed
land (Regional Government of Oromia 2002, Article 14.4; Crewett, Bogale,
and Korf 2008). Other regional bylaws have been designed to limit the renting
of land: farmers in Oromiya are able to rent out only 50 percent of their total
holdings for amaximum of 3 yearsif using traditional farming methods or 15
yearsif modern technol ogies are employed (Deininger et a. 2003). Some argue
that although land tenure security hasimproved under the current government,
theimpreciselanguage of theregional regul ations, aswell asthe seemingly non-
transparent legal framework used in a variety of regional amendments, may in-
crease the probability of corruption and political interference (Rahmato 2004).

In 2005, the central government issued a revised proclamation designed
to increase subjective tenure security within the state-owned land law by
emphasizing the importance of land measurement, registration, and certifica-
tion of land plots (Rural Land Administration and Land Use Proclamation
456/2005). Piloted in Tigray region in 1998, and later in Amharain 2003 and
in Oromiya and SNNPR in 2004, land registration and certification aim to
provide farmers with alegal document that outlinestheir perpetual user rights,
along with the right to receive compensation for investments made in the land
in case of loss, the right to bestow land on family members, and the right to
lease out a defined share of the land for a limited period.
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The Effects of the Current Land Policy on Growth and Investment

The certification program was organized at the village level through elected
land use and administration committeesin order to ensure participatory assess-
ments within a short time frame. In addition, the cost of implementing a com-
prehensive land registration program (approximately $3.5 per household) was
dramatically reduced given the decentralized nature of implementation and
was significantly lower than the costs of other similar programs that have been
evaluated previoudly (Deininger et a. 2008; Deininger, Ali, and Alemu 2009).
Farmers' favorable evaluations of the process, their willingness to pay for cer-
tificates, and the perceived decrease in the risk of land redistribution suggest
that theimplementation was successful . According to Alemu (1999) and Holden
and Yohannes (2002), these certificates have improved land tenure security. A
survey conducted by Holden, Deininger, and Ghebru (2009) found that 84 per-
cent of householdsfelt lessat risk of being evicted from their land after receiv-
ing a certificate.

According to economic theory, tenure security islinked to many positive
spillovers, such as decreased land disputes, increased investment in land, more
efficient land markets, and hence greater production yields.® Several recent
studiesin Ethiopia suggest that indeed, increased tenure security in the form of
registration and certification enhances investment. Deininger, Ali, and Alemu
(2009) evaluated the impact of the land certification program implemented in
Tigray region on investments in soil and water conservation (SWC) and land
productivity using farm-plot panel data. Their findings suggest that the effects
of certification on SWC is positive and significant in that certification supports
an increase of investment in trees, improved maintenance of soil conservation
structures, and enhanced land productivity. Another study by Deininger et al.
(2007) drew from asecond-round nationwide panel survey of 2,300 households
to look at the impact of certification on land investments between 2004 and
2006. The authors found that plots that had been certified at least a year before
the second-round survey period were 5 percent more likely to receive new
investment. In addition, the amount of new investment was 4.4 percent higher
on those plots as compared to noncertified plots receiving investments.

Holden, Deininger, and Ghebru (2011) evaluated certification programs in
termsof women’ sempowerment initiativesin Tigray using apanel dataset from
1997, with follow-up rounds from two, five, and eight years after certification
started. Given that traditionally women move into their husband’s home upon
marriage and that they do not customarily engage in land management, female-
headed households tend to rent out much of their land (Ghebru and Holden
2008). Prior to the registration and certification program, female-headed house-

6. Holden, Deininger, and Ghebru (2009) provide a comprehensive list of such studiesin
and on avariety of countries and continents.
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holds confronted difficulties in staking a claim to their land due to their limited
ability to till the land with oxen, which prompted land encroachment by male
inlaws and blood relatives. After certification, Ghebru and Holden (2008) found
that femal e-headed households rented out, on average, 1.1-1.6 more tsimdi if
they had rented out land previously;” in addition, women who had not rented
out land previously were more inclined to do so after receiving a land certificate.
These findings suggest that female-headed households perceive that they have
greater land security after certification and, in turn, are able to rent out land
without risking the loss of possession.

Although many assessments of the current land policy and registration pro-
cess suggest that there have been improvements in individuals' perception of
their tenure security, other studies point to areasthat could beimproved or further
researched. Teklu (2004) argues that increasing land scarcity, increasing rent
costs, and feesincurred for rightsto rent are distorting rental land markets. Given
that land saleisprohibited in Ethiopia, rental markets pursued through sharecrop-
ping and cash rental are becoming increasingly important determinants of access
toland. Land-constrained farmers who otherwise have the necessary assets, such
as oxen, key inputs, and labor, seek to increase their area of operation through
renting agricultural land. Conversely, farmers with large agricultural holdings
but insufficient capital to buy farm implements or hire labor (for example, female
heads of households) seek to rent out their land in exchange for [abor or oxen.
Akin to the empirical analysis of Teklu (2004), that of Deininger et a. (2003)
suggests that land transfers in Ethiopia follow econometric theory in that large,
less efficient producers rent out land to smaller, more efficient farmers, although
many farmers who rent out land perceive that they have a higher risk of losing
their land in a future redistribution.® Similarly, those who engage in off-farm
labor have a 10-15 percent greater perception that they are at risk of future land
loss. This suggests that the degree of land transaction that could take placein a
secure market may be stifled by fears of ongoing tenure insecurity.

Other analyses have looked into the restrictive transferability rights in
Ethiopia (no transfers are allowed through sales, exchanges, mortgages, and so
on) in terms of off-farm labor development and rural—urban migration. Their
hypotheses build on economic theories of property rights (Harris and Todaro
1970; Posner 1973) whereby privatization of land provides the underlying
incentive for long-term investment, management, and maintenance in order to
increase and sustain productivity, which in turn (given income disparities,
among other issues) allows outmigration of less productive farmers to other
off-farm and urban sectors of the economy. Current land policy states that the
transfer of usufruct land rights is permissible only through bequests to family

7. A tsimdi is equivalent to 0.25 hectare.
8. Theanaysisof Deininger et a. (2003) was based on the Ethiopian Rural Household Survey
of 1999.
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members residing in the village who are engaged in or wish to engage in agri-
culture. This may be inhibiting rural—urban migration, because land cannot be
sold to finance outmigration, and seasonal or temporary migrants risk losing
accessto land in their home village when they return. A recent analysisby Gete
et a. (2008) in Amhararegion found that most seasonal outmigrants are single
young men with no land use rights or dependent family members. In addition,
migrants cite lack of sufficient food, shortage of farmland, and lack of employ-
ment opportunitiesin the village as underlying reasons for seasonal migration.
Ongoing studies continue to assess how rural—urban migration can help to real-
locate labor from the agricultural sector to greater income-earning sectors and
provide migrants with alternative income sources. Improving the mobility of
rural farmers through transparent land tenure guidelines (and, in the future,
possibly the privatization of land) may enhance the network effect of agglom-
eration economies as discussed previously, as well as reduce the burden of an
extra person on the farm and increase household earnings through possible
remittance income (De Brauw et al. 2010).

Further research assessing land tenure policy as it relates to land certifica-
tion and tenure security will beimportant as Ethiopia continuesto urbanize and
as additional investments in connective infrastructure redefine the rural land-
scape. Deininger et a. (2007) outline a series of issues that should be resolved
in order to maintain a legitimate certification program. These include the need
to identify and promote clear updating procedures (especialy in rapidly devel-
oping areas) to ensure that old certificates are voided prior to distributing
updated documents. In addition, public access to land certification data and
information, aswell asclear guidelinesthat identify the varying responsibilities
of ingtitutionsin registration and updating of documents, isimportant to secure
trust and enhance land security. Finally, well-defined compensation definitions
and procedures to use in case of land redistribution should alow farmers to
better gauge their risk and investment decisions.

Conclusions

The underlying biophysical features and unique topographic environment of
Ethiopia strongly influence but do not strictly determine the success of agricul-
tural production and output in the country. Although natural endowments are
significantly linked to agricultural suitability, the changing economic landscape
isbeginning to blur the boundaries between actual suitable areas and the poten-
tially productive locations. Access to input and output markets, expanding
urbanization, and improved technologies are transforming the landscape, as
well as the activities and opportunities within previously constrained agro-
ecological zones. Understanding the geographical expression of these factors
isan important way to make sense of Ethiopia’ sagricultural and rural develop-
ment options and to guide the definition of supporting policies.



48 Jordan Chamberlin and Emily Schmidt

Investments in connective infrastructure are facilitating the movement of
ideas, technologies, goods and services, and labor to areas that demand specific
products and distribute other outputs. Improving and restoring primary road
infrastructure reinforces secondary and primary market interactions. Maintain-
ing and constructing rural roads that connect agricultural surplus areas with
small towns and urban centers aso bolster inclusive geographic supply and
demand networks. A continuum of population density creates a portfolio of
interrelated places, and these places, when functioning properly, will bring
about greater economic interaction and ultimately spur devel opment within all
spatial spheres.

Clearly, the transformations that have taken place in recent decades with
regard to market access, technology investment, and urbanization have facili-
tated and influenced not only city development and productivity but rural eco-
nomic growth and potential aswell. This growth requires policy decisions that
shape the rate of growth and integration between rural and urban areas, aswell
as a framework for how Ethiopia can best benefit from enhancing the already
(actual) agriculturally productive areas while bolstering areas that have signifi-
cant potential for greater output.

Land tenure policy in Ethiopia continues to be studied and debated as to
how to best develop the agricultural sector in an efficient as well as an equitable
manner. Recent evaluations of the ongoing land registration and certification
programs suggest that farmers perceive that they have greater tenure security
after receiving certificates. Although comparative studies argue that land priva-
tization could be an important policy instrument to promote long-term invest-
ments and remove a major obstacle to rural—urban migration, such a major
move toward a fully functioning land market appears to be unlikely in the cur-
rent environment.
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3 Crop Production in Ethiopia:
Regional Patternsand Trends

ALEMAYEHU SEYOUM TAFFESSE, PAUL DOROSH,
AND SINAFIKEH ASRAT GEMESSA

Ethiopia s crop agriculture is complex, involving substantial variation in crops
grown across the country’ s different regions and ecologies. Five major cereals
(teff, wheat, maize, sorghum, and barley) are the core of Ethiopia s agriculture
and food economy, accounting for about three-fourths of the total area culti-
vated, 29 percent of agricultural gross domestic product (GDP) in 2005/06 (14
percent of total GDP), and 64 percent of calories consumed (FAO various
years). There has been substantial growth in cerealsin terms of areacultivated,
yields, and production since 2000, but yieldsarelow by international standards,
and overall production is highly susceptible to weather shocks, particularly
droughts. Thus, raising production levels and reducing their variability are
essential aspects of improving food security in Ethiopia, both to help ensure
adequate food availability and to increase rural household incomes.

Ethiopia’ scrop agriculturein general, and the cereal s subsector in particu-
lar, face serious challenges. We show in this chapter that, although a majority
of production increases in the past occurred due to increases in the area culti-
vated, recent data on production (from 2000/01-2008/09) suggest that yield
increases and intensification may be contributing to greater production. Given
that little suitable uncultivated land remainsin the highlands apart from pasture
land, production gains in terms of yield increases are critical to meet agricul-
tural growth goals. Sustaining increased yields in the productive areas of the
highlands is fraught with challenges, however. Soil degradation from erosion
and soil compaction threatens crop yields (Taddesse 2001; Hamza and Ander-
son 2005). Furthermore, uncertain rainfall and very low levels of irrigation
make intensive cultivation with improved seeds and fertilizer financially risky
(McCann 1995).

This chapter presents an overview of crop agriculture, focusing mainly on
cereal production. The next section describes the area and production levels of
the main agricultural crops, distribution of cultivated areaby farm size, and the
importance of seasonal differentiation. The following section presents data on
growth and variability of area, yield, and production of cerealsin genera, as
well as for each major cereal crop separately. The results of a decomposition
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analysis of cereal production changes are discussed then. An overview of the
production of other major agricultural crops, including enset, oil seeds, pulses, and
export crops (coffee and chat) is presented next. The following section covers
major constraints to increasing agricultural production, providing some interna-
tional productivity datato comparewith Ethiopia sagricultural productivity. The
final section summarizes the chapter and presents concluding observations.

Overview of Agricultural Crop Area and Production
Importance of Crop Categories

Cultivated crop area (13 million hectaresin 2007/08) accounts for arelatively
small share (about 13 percent) of the total area of Ethiopia, because most land
is not suited for cultivation. Table 3.1 shows the average area and production
levels of the main crops cultivated for the period 2004/05—2007/08. Cereals
dominate Ethiopian crop production. Cereals were grown on 73.4 percent of
thetotal areacultivated by atotal of 11.2 million farmers. Together, these hold-
ersproduce ayearly average of 12 million tons of cereals. Teff accountsfor 28
percent of the total cereal area cultivated, while maize comprises 27 percent of
total annual cereal production, but only 19 percent of cereal area cultivated.

After cereals, the second most important crop group (in terms of acreage)
is pulses. In 2004/05-2007/08, 6.4 million holders grew pulses on 12.4 percent
of thetotal areacultivated. Total pulse production averaged 1.5 million tons per
year. Oilseeds form the third most important crop group. In 2004/05-2007/08,
they were cultivated on 6.9 percent of the total area cultivated by 3.1 million
holders who produced an average of 0.5 million tons of oilseedsyearly. Coffee
isamajor cash crop, accounting for 3.8 percent of GDP (and 19 and 35 percent
of the quantity and value of exports, respectively, in the period) but occupied
only 2.7 percent of total areacultivated (that is, 306,000 hectares). Chat, another
stimulant crop, was cultivated by 2 million farmers on 1.3 percent of the total
area cultivated, and it accounted for 5 percent of total export earnings. Vegeta-
bles and root crops together were cultivated on 281,000 hectares comprising
2.6 percent of the total area cultivated.

Distribution of Cultivated Land by Farm Sze

The Central Statistical Agency (CSA) classifies Ethiopian farms into two major
groups: smallholder “ peasant” farmsand large commercial farms. Smallholders
and larger farms are defined as those that cultivate less and more than 25.2
hectares, respectively. The majority of farmers in Ethiopia are smallholders.
Their farms are often fragmented, produce mostly for the farmers' own con-
sumption, and generate only a small marketed surplus. Large farms (averaging
323 hectares per farm) are state or private property, and they sell agricultural
products at local markets or abroad. These larger farms typically use more
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TABLE 3.1 Crop area and production (smallholder farms, meher season),
2004/05-2007/08

Average

Areacultivated Production
Number Level Share in total Level

of holders (thousands area cultivated (thousands
Crop (thousands) of hectares) (percent) of tons)
Grain 11,519 10,382 92.7 14,090
Cereadls 11,156 8,230 734 12,063
Teff 5,462 2,337 20.9 2,408
Barley 3,842 1,024 9.1 1,326
Wheat 4,118 1,439 12.8 2,293
Maize 7,287 1,595 14.2 3,314
Sorghum 4,253 1,429 12.8 2,216
Pulses 6,377 1,384 124 1,496
Oilseeds 3,127 767 6.9 532
Vegetables 4,936 106 1.0 425
Root crops 4,757 174 1.6 1,473
Fruit crops 2,658 51 05 403
Chat 2,068 141 13 126
Coffee 3,049 305 2.7 211
Hops 1,685 23 0.2 26
Total 30,675 11,186 100.0 16,755

source: Authors’ computations using data from Ethiopia, CSA (2006, 2008a, 2008b).

NoTE: CSA defines a holder as “a person who exercises management control over the operation of the agricul-
tural holding and makes the major decision regarding the utilization of the available resources. He/she has
primary technical and economic responsibility for the holding. He/she may operate the holding directly as an
owner or a manager. Under conditions of traditional agricultural holding the holder may be regarded as the
person, who with or without the help of others, operates land and/or raises livestock in hisher own right, that
is the person who decides on which, where, when, and how to grow crops or raise livestock or both and has
the right to determine the utilization of the products’ (Ethiopia, CSA 2008b).

modern farm management practices and inputs (for example, machinery, irriga-
tion, fertilizers, pesticides, and improved seeds) than do smaller farms. Large
farms are not widespread in Ethiopia, and the contribution of these farms to
total agricultural output islimited. It is estimated that large farms make up less
than 4 percent of total production inthe country (Ethiopia, CSA 2009). A recent
study, however, suggests that international investors are making large-scale
acquisitions of farmland in lowland areas of Ethiopia. Of the approved docu-
mented projects, it is estimated that approximately 603,000 hectares are under
contract, with government leasesfor up to 50 years (Cotulaet al. 2009). Although
foreign direct investment in land is still small, substantial further investment
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could change the agricultural landscape as farms associated with it begin pro-
duction and as future partnerships develop.

Table 3.2 shows area cultivated by farm size for the smallholder farms
only. Each farm-size interval includes 20 percent of Ethiopia s smallholder
farms. Sixty percent of smallholdersin Ethiopiacultivate lessthan 0.90 hectare
of land. Forty percent of thefarmers cultivatelessthan 0.52 hectare, accounting
for only 11 percent of thetotal area cultivated. On the other hand, medium-size
farms, defined as those cultivating 0.90-25.2 hectares, account for 75 percent
of the total land cultivated.

Agricultural production varies widely across Ethiopia's agroecological
regions, which are: moisture-reliable cereal areas, moisture-reliableenset areas,
humid lowlands, drought-prone highlands, and pastoralist areas (see Chapter 2
and Table 3.2). Most smallholder farms are located in the moisture-reliable
cereal-based highlands, which accounts for 59 percent of all farm area (that is,
48 percent cultivated by medium-sized farmersand 11 percent by small farmers
[Figure 3.1]). The farm areain the drought-prone highlands represents 27 per-
cent of the total area cultivated (that is, 20 percent on medium-sized farms and
7 percent on small farms).

TABLE 3.2 Total areacultivated, by farm size and agroecol ogy, 2007/08

Area cultivated (thousands of hectares)

Moisture- Moisture-

Farm size reliable reliable Humid Drought-

(hectares) cereal enset lowland prone Pastoralist Total
0.0-0.25 111.7 133.2 6.5 76.9 6.8 335.1
0.25-0.52 364.3 298.7 17.1 271.2 22.1 973.4
0.52-0.90 884.0 355.7 310 474.3 39.4 1,784.4
0.90-1.52 1,739.5 330.0 47.0 824.8 70.5 3,011.8
1.52-25.20 4,153.2 272.4 94.4 1,617.8 140.3 6,278.1
Total 7,252.7 1,390.0 196.0 3,265.0 279.1 12,382.8

Area cultivated (percentage of national total)

0.0-0.25 0.9 1.1 0.1 0.6 0.1 2.7
0.25-0.52 29 24 0.1 22 0.2 7.9
0.52-0.90 7.1 2.9 0.3 3.8 0.3 14.4
0.90-1.52 14.0 2.7 0.4 6.7 0.6 24.3
1.52-25.20 335 2.2 0.8 13.1 11 50.7
Total 58.6 11.2 1.6 26.4 2.3 100.0

source: Authors’ calculations using data from Ethiopia, CSA (2008a, 2008b, 2009).
NotE: Each farm-size interval (quintile) contains 20 percent of Ethiopia s small farms, approximately 2.57 mil-

lion farms.
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FIGURE 3.1 Sharesof area cultivated, by farm size and agroecology, 2007/08
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source: Ethiopia, CSA (2008a, 2008b, 2009).
NotE: Small farms = farms with a size of less than 0.90 hectare (60 percent of all farms); medium
farms = farms with a size of 0.90 or more hectares (40 percent of al farms).

Along with elevation and soil characteristics, reliable access to water is
also an important determinant of agricultural productivity and incomes. How-
ever, in the moisture-reliable enset-based highlands (11 percent of total farm
area, of which 5 percent are medium-sized and 6 percent are small farms),
population pressure has diminished farm size to such an extent that outmigra-
tion has become amajor pathway out of poverty. The farmersin the remaining
two areas (humid lowlands and pastoralist areas) are relatively lessimportant,
accounting for only 3.9 percent of all smallholdersin Ethiopia.*

Crop Area and Production by Farm Sze

Tables 3.3 and 3.4 show thelevel of crop areaand crop production by farm size
for the year 2007/08 (Ethiopia, CSA 2008a, 2008b, 2009). That year, small-
holder farmers (12.8 million farmers) cultivated atotal of 13.0 million hectares
of land (11.9 million hectares in the meher season and 1.1 million hectaresin
the belg season) or 96.6 percent of the total area cultivated. A total of 461,000
hectares was cultivated by large commercial farms. Smallholder farms gener-
ated 95 percent of the total production of the main crops (cereals, pulses, oil-

1. For andternate estimate of the agropastoralist population in Ethiopia, seethe Livelihoods
Integration Unit database information in Chapter 7.
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seeds, vegetables, root crops, fruits, and cash crops). In contrast, large farms
contributed only 5 percent of total production of these main cropsand only 2.6
percent of cereal production.

However, largefarmsaccounted for amuch larger share of the coffee (19.1
percent), fruit (19.4 percent), and vegetable (23.7 percent) production. Even
higher shares were reported for sesame and sugarcane: 42.6 percent and 78.1
percent, respectively, of total production were grown on large farms. Similarly,
cotton was produced only on large farms.

Becauseyieldsare usually higher on largefarms, their share of production
is often higher than their share of acreage. For example, sugarcane cultivated
on large farms accounted for 52.2 percent of total sugarcane acreage, though it
accounted for 78.1 percent of total sugarcane production. Theyieldswerethree
times as high on large farms (119 tons per hectare), as on small farms (36 tons
per hectare) (Table 3.5). Other large differences between area and production
shares, driven by significant yield gaps, are seen for coffee (large farms: 11.8
percent of total coffee acreage, 19.1 percent of total coffee production) and

TABLE 3.5 Cropyields, by season and size of farm, 2007/08

. . Yield
Crop yield (metric tons per hectare) proportion
Smallholders, Smallholders, Larger farms,  Yield meher,
Crop meher belg meher total large/small
Ceredls 157 0.77 241 151 153
Teff 117 0.47 1.66 115 143
Barley 1.38 0.79 1.87 1.30 1.36
Wheat 1.62 1.04 1.97 161 1.22
Maize 212 0.80 3.55 1.87 1.67
Sorghum 173 0.42 1.76 1.69 1.01
Pulses 117 0.46 1.29 1.10 1.10
Oilseeds 0.87 0.04 117 0.90 134
Sesame 1.00 n.a 1.18 1.05 117
Subtotal 1.47 0.71 1.83 141 1.25
Vegetables 3.96 n.a 13.49 4.76 3.40
Root crops 8.31 n.a 19.66 8.77 2.37
Other temporary crops na na 15.14 15.14 n.a
Fruit crops 7.37 n.a 20.90 8.43 2.84
Cash crops 0.74 n.a 1.26 0.79 1.69
Coffee 0.67 n.a 1.19 0.73 177
Sugarcane 36.39 n.a 118.57 79.29 3.26
Cotton na n.a 1.96 1.96 n.a

sources: Ethiopia, CSA (20083, 2008b, 2009).
NOTE: N.a. = not available.
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maize (largefarms: 2.3 percent of total maize acreage, 4.4 percent of total maize
production).

Seasonal Variation

In the main agricultural regions of Ethiopia, there are two rainy seasons, the
meher and the belg seasons, and consequently there are two crop seasons.
The meher season is the main production season. It encompasses crops har-
vested between Meskerem (September) and Yekatit (February). Crops har-
vested between Megabit (March) and Nehase (August) are considered part of
the belg-season crop. Tables 3.3, 3.4, and 3.5 present dataon crop area, produc-
tion, and yield by season for 2007/08 (CSA data). There are three important
insights from these tables. First, only smallholder farmers cultivate crops dur-
ing the belg season, as large farms concentrate their production entirely on the
more productive meher season. Second, the meher season is overwhelmingly
important. The areacultivated and crop production in the meher season account
for 92.1 percent of the total area cultivated and 96.9 percent of the total crop
production. Third, crop yields are usually smaller in the belg season than in the
meher season.

Smallholder cereal production in the meher season dominates cereal pro-
duction in Ethiopiaand accounted for 93 percent of national cereal production
in 2007/08. Although 8.9 percent of the total cereal areawas cultivated during
the belg season, only 4.5 percent of national cereal production was produced
in the belg season, a reflection of the significantly lower yields in this season.
The most important contribution of the belg season to total production is
maize: 22.0 percent of the total maize area was cultivated in the belg season,
producing 9.5 percent of total maize output.

Cereal Production Trends
Trendsin Total Cereal Production

Dataon national cereal production levelsand trends are controversial. Changes
in government and methodologies have coincided with distinct breaks in the
data, making it difficult to distinguish between actual changes and statistical
artifacts. Moreover, beginning in 1981/82, there have been two alternative data
sourcesfor each year, onefrom the Ministry of Agriculture and Rural Develop-
ment (or its predecessors) and one from the CSA. We present the descriptive
statistics of agricultural production and areasin Table 3.1.

Data from the Food and Agricultural Organization (FAO), generaly
derived from the Ministry of Agriculture and Rural Development or its prede-
cessors, indicate asteady but slow 1.9 percent average growth in cereal produc-
tion in the 1960s, due almost equally to modest area (1.1 percent per year) and
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yield (0.8 percent per year) increases (Table 3.6). Given a population growth
rate estimated at 2.3 percent per year inthisperiod, it isestimated that per capita
production declined by an average of 0.4 percent per year. Dueto the poor state
of infrastructure and weak statistical capacity in the country in the 1960s, the
degree of uncertainty in this datais rather high, however.

Cereal production showed high variability at the beginning of the 1970s.
Cereal production decreased from 5.17 milliontonsin 1972/73to0 4.37 and 4.35
million tons in 1973/74 and 1974/75, respectively, before faling even more
dramatically, to only 3.81 million tonsin 1975/76, that is, 31 percent below the
productionin 1972/73. Food aid and other net importsof cereal sincreased more
than 10-fold between 1972/73 and 1974/75, from 8,000 to 112,000 tons, but
they were nonetheless far too small to offset the decline in production. As a
result, per capita availability of food fell from 138 kilograms per person
per year in 1972/73 to only 113 kilograms per person per year in 1973/74 and
1974/75, then plummeted to only 96 kilograms per person per year in 1975/76
(Figure 3.2).2

The major cause of the reported production fall between 1972/73 and
1975/76 was a steep 31 percent decrease in the cultivated area of cereals, a
decline equal to the decline in production. Two factors may have contributed
to the changein cultivated areain that period: the revolution of 1973 (that is,
the fall of the imperial regime of Haile Selassie) and the subsequent land
reform and the regulation of cereal prices beginningin 1975, which may have
reduced incentives for production (or even led to major incentives to under-
report production). In addition, parts of Ethiopia experienced major droughts
during this time, which contributed to famine conditions. The meher rains of
1972 and the belg rains of 1973 failed or were insignificant in large areas of
the country, leading to what has been described by many as the 1972—74
famine, in which Wollo and parts of Tigray experienced repeated crop fail-
ures. According to Kloos and Lindtjorn (1993), by 1975 five regions were
affected by the inadequate rains. Estimates suggest that cattle herds were
reduced by 72 percent in Afar region during the 1972—74 famine (Devereux
2000). However, some of the decline in reported cultivated area may also
have been due to differences in methodology and in the implementation of
production surveys under the Derg regime.

2. The figure for availability of food includes an adjustment for postharvest production losses
of about 5 percent, as well as feed, seed, and other nonfood uses. Data on the FAO Food Balance
Sheets (FAO variousyears) show almost no declineinfood availability per capitain thisperiod (from
116.7 kilograms per person per year in 1972/73 to 113.3 kilograms per person per year in 1975/76)
due to very large changes in stocks. From 1961/62 through 1972/73, stocks rose each year, with a
cumulative buildup of 4.46 million tons. Thus, per capitafood availability for these yearswasreduced
accordingly. The FAO data then show a drawdown of stocks of 50,000 tons per year in 1973/74 and
1974775, followed by a drawdown of 650,000 tons in 1975/76, which raised per capita food avail-
ability in these years (see Figure 3.2).



‘3|ge|eAe 10U = U “(Sa1ed Yimolb o1wyliLefo| 1uesuod) elep parke|odielul uo paseq afe sakel Yimolh pue spas| WSO "06/686T—28/T86T 104 a1e elkep
06/686T—T8/086T VSO "AJUO U0SESS Joswu UISep|oy|fews Jojaeerep SO 2002 Se 80//002Z S810usp O 4 *(20-0002) 80/2002-T0/000Z J0}8Jeemep OV :SILON
‘(sreaA snolken) vsD ‘eidoiylg (sieaA snolen) O :SIodnos

0L gt T¢E g9 9€¢ L¢C 60/800¢—T0/0002
(4] S0 8'G s L0 6'S 000¢/666T—T6/066T
90 LT- v'e €0~ 80~ S0 06/686T—T8/086T
eu eu eu ' L'e 61— 08/6.6T-T.L/0L6T
eu eu eu 6T 80 TT 04/696T—C29/T96T
(eosed ‘suoissalbal oWyl Leb0| Woly) satel Yyimolb abeleny
60T wT cL’L 89°0T 0ET vZ'8 60/800¢—T0/000C
/99 0ctT 09'G 889 8TT /8G 0002/666T—T6/066T
681 7T (0]507 €9'G STT 681 06/686T—T8/086T
eu eu eu €9v 060 STA] 08/6.6T-T.L/0L6T
eu eu eu €Sy €L°0 €29 04/696T—C29/196T
(suo1 ouPW (812109Y Jd (so/e109y JO (suoy oW (@re109y Jod (so/e109y JO apesad
josuot||iw) SUO} oL suol||iw) josuoi||iw) SUoY OlIBW) suol||1w)
uonoNpoud PRIA =3\ uonINPo.d PRIA Baly

sam3y (YSD) Aouddy [eonsnels [enud)

sam3y (OV]) uoneziuesi() oInoLI3y pue poo

60/8002—29/T96T ‘Sore. Ymoib pue safieisne apeasp ‘uonionpo.d pue ‘ppRIA el eeld 9'€ 319V.L



64 Alemayehu Seyoum Taffesse, Paul Dorosh, and Sinafikeh Asrat Gemessa

FIGURE 3.2 Per capita cereal consumption and imports, 1961/62—2008/09
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source: FAO (various years; Ethiopia, CSA (various years).
NoTE: CSA = Central Statistical Agency; FAO = Food and Agriculture Organization.

There were wide fluctuations in food production and net availability in the
second half of the 1970s and the 1980s, but overall, cereal production stagnated
in this period (see Figure 3.2 and Table 3.6). The average growth rate of
production from 1979/80 to 1989/90 was —0.3 percent according to FAO data;
CSA data for 1981/82—-1989/90 indicate that the growth rate was 0.6 percent.
In the 1990s, growth in cereal production accelerated to about 5 percent per
year (according to both FAO and CSA data). The rise during the 1990s was
entirely dueto increasesin the area cultivated (by almost 6 percent per year, as
reflected in both the FAO and CSA data; see Table 3.6), while yields continued
todeclineby 0.5-0.7 percent per year. A shift then occurredin the 2000s, whereby
the growth in area cultivated was reduced to nearly half of the growth rate
experienced during the 1990s, whileyiel d growth becamepositiveand increased
three-fold.

According to CSA data, growth in cereal production further accelerated to
7.0 percent per year from 1999/2000 to 2008/09. Average cereal production
increased to 10.94 million tons per year during this period. Though growth in
the area cultivated slowed to 3.1 percent per year, yields increased by 3.5 per-
cent per year. Cereal production and yield growth were particularly rapid from
2004/05 to 2008/09 (12.2 and 6.2 percent, respectively), while cereal acreage
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showed a slower annual growth rate of 4.8 percent (significantly lower than the
previous growth in area expansion, but relatively high given the area con-
straintswithin productive areasin Ethiopia) (Table 3.7). During the same period,
cereal production on average involved 11 million holders. Cerea acreage and
cereal output averaged 8.2 million hectares and 12.1 million tons, respectively.

Trendsin the Production of the Major Cereals

Since the collection of national agricultural statistics began in the 1960s, teff
has always accounted for the largest share of cereal areacultivated (Table 3.8).
However, over the past five decades the share of teff has declined gradually (a
decrease of 5.8 percentage points from the 1960s to the first decade of the
2000s), while the share of maize has increased by 7.8 percentage points. Com-
pared to teff and maize, the share of other cereals stayed relatively stable over
time.

During the first decade of the 2000s, production of the major cereals in-
creased, with teff (8.9 percent), sorghum (8.6 percent), and wheat (8.3 percent)
having the fastest annual growth rates. Growth in maize production, at 6.8
percent per year in the 1980s and 5.5 percent per year in the 1990s, slowed to
4.2 percent in the early 2000s. This reduced growth figure was caused in part
by a collapse in domestic maize prices, which induced slow adoption, or even
disadoption, of hybrid maize technology.

Compared to the 1990s, the area cultivated in wheat and sorghum grew
fastest (by 4.9 and 4.6 percent per year, respectively) during 2000/01-2008/09,
whiletheareacultivated in maizeincreased by only 1.6 percent per year. Yields
of all five major cereals increased rapidly in the first decade of the 2000s, with
growth rates averaging between 2.9 and 3.0 percent per year for maize and
wheat and between 4.3 and 4.8 percent per year for sorghum and teff .3

Because the total growth of cereal production was particularly rapid from
2004/05 to 2008/09, it is worth examining the growth rates of the five cereals
separately in this period (see Table 3.7). The speed of growth was somewhat
varied across crops. The average annual growth in output was fastest in maize
production (18.9 percent), closely followed by sorghum production (18.3 per-
cent). Teff production rose by 15.9 percent per year. The slowest output growth
was recorded in barley production (0.7 percent) dueto adeclinein barley acre-
age. It isinteresting to note that, for the main cereals, yield growth was faster
than acreage expansion during the period, so the increased production rates
were the result more of increased yields than of increased acreages. An excep-

3. At first glance it is surprising that sorghum and teff have had greater growth rates given
that maize and wheat yields have been more responsive to the use of fertilizer and modern seeds
(as discussed later in this chapter). However, expansion of modern input use proved insufficient as
an explanation for the growth in yields recorded in the CSA data. Further discussion of thisissue
can be found in Asrat, Getachew, and Taffesse (2010).
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TABLE 3.8 Cered areacultivated, decade averages, 1961/62—2008/09

Cereal and area cultivated (millions of hectares)

Decade Teff Wheat Maize  Sorghum Barley  Other  Total
1961/62-1969/70 211 0.97 0.80 1.09 0.96 0.30 6.23
1970/71-1979/80 1.67 0.78 0.83 0.87 0.84 0.27 5.25
1980/81-1989/90 1.23 0.52 0.84 0.71 0.86 0.15 4.30
1990/91-1999/2000 1.76 0.75 112 0.95 0.73 0.29 5.60
2000/01-2008/09 217 127 1.59 1.35 0.96 0.38 7.72
Shares of total cereal area cultivated (percent)
1961/62-1969/70 339 15.6 12.8 174 154 49 1000
1970/71-1979/80 31.8 14.8 15.7 16.6 15.9 51  100.0
1980/81-1989/90 28.7 12.0 19.5 16.4 19.9 34  100.0
1990/91-1999/2000 313 134 20.0 17.0 13.1 52  100.0
2000/01-2008/09 28.1 16.5 20.6 175 125 49 1000

SOURCES: 1961/62—1979/80 data are from the Food and Agriculture Organization; 1980/81-2008/09 data are

from Central Statistical Agency Agricultural Sample Surveys.

tion to this was maize, a crop considered to have the highest potential for yield
increases. Over this four-year period, the yield of maize increased by 7.8 per-

cent, whileits area grew by 9 percent.

Decomposition Analysis of Cereal Production
Methodology

Agroecology and market infrastructure, the key components of the develop-
ment domains, are important determinants of crop production and revenue. In
this section we decompose changes in cereal output into changes in area and
yield across various devel opment domains and time periods. We also examine
changes in gross crop revenues by total output and price.

Thequantity of output of cropi (Q}) istheproduct of yield (y;) and acreage
allocated to its production (A'). Decomposition can thus take the following
approximate form:

dQ = Ady + ydA.

The decomposition reveal s the relative contribution of changes in acreage and
yield to the overall change in the quantity of output. This is a policy-relevant
issue to the extent that acreage and, to a certain degree, yield reflect government
interventions in agriculture and the wider economy and are not determined
simply by variations in weather and the severity of pest attacks.
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A moreinformative decomposition involvescrop revenues. Such adecom-
position can highlight, in addition to the relative contributions of changesin
acreage and yield as quantity decomposition, changes in prices and the pattern
of allocation of acreage. Changes in prices reflect in part market development,
while patterns of acreage allocation are partly driven by differencesin returns
to the cultivation of aternative crops. Both are relevant to policy decisions.

The total revenue from cereal cultivation (R) is given by the sum of rev-
enues from each cereal typei:

n n
R=Y RQ =D RAY),
i1 i1
where p, = price of cereal i and the other variables are as defined earlier. Defin-

n
ing total cereal acreageas A= Z A and the share of each cereal intotal acre-
i=1
ageasa, = % cereal revenue can be computed as

R=Z;n(aAM)=A(Zlnayi)-

The expression shows that there are four potential sources of growth—
changesintotal acreage, changesin the sharesof cropsintotal acreage, changes
in crop yields, and changes in crop prices. Thus, approximately

dR;(iqyp) dA+AZn:qyldpi+Azn:q|qdyi+znlyigda1.4
i=1 i=1 i=1 i=1

The first term on the right hand side of the equation denotes the change in
the gross crop income due to changes in total cropped area; the second term
gives the effect of changes in real prices; the third term captures the effect of
change in crop yields; and the fourth term describes the change in gross crop
income associated with changes in the area composition of crops over time. If
thefourth term is positive, thisindicates areall ocation of cropland from lower-
value crops to higher-value crops, so this term represents the effect of crop
diversification on gross crop income. Dividing both sides of the equation by the
overall changein gross crop income (dR) givesthe proportional contribution of
each component of the growth.

4. For asingle crop, the expression reduces to
dR =ypdA +yAdp + pAdy.

A more detailed description of the decomposition approach and its application can be found in
Taffesse (2009).
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Decomposition of Changesin Total Cereal Revenue

Tables 3.9 and 3.10 show the results of a decomposition of changes in cereal
output and cereal revenue across various development domains for the four
mainadministrativeregions—Amhara, Oromiya, the Southern Nations, Nation-
alities, and People’'s Region, and Tigray. The data used in this analysis are
derived from CSA Agricultural Sample Surveysat theadministrativezonelevel
for the period 1996/97—2007/08 (1989-2000 E.C. [Ethiopian calendar]). Four
development domains are considered: low market access (LMA) with low agri-
cultural potential (LAP), LMA with high agricultural potential (HAP), high
market access (HMA) with LAP, and HMA with HAP.

For cereal production, the broad story isvery clear (see Table 3.9). During
the study period, acreage expansion was the more important source of growth
in output for four of the five major cereals (the exception is teff) in almost all
development domains. Out of the 60 crop—domain—period specific pairs of yield
and acreage contribution shares, for only 12 was the share of yield higher.
Moreover, no statistically significant correlation can be detected between the
acreage share of acrop and yield changes as a source of growth in that crop’s
output. Likewise, the relative contributions of acreage and yield changes to
output growth were not statistically significantly different across development
domains or time periods, except in the case of sorghum (see Taffesse 2009).
Similar findings were discussed in Chapter 2; development domain classifica-
tion was not a strong indicator of yield increases, but good market access and
high labor to land density were good indicators.

Theaverage picturefor the decomposition of cereal revenuesacrossdevel-
opment domainsis also relatively ssimple (Table 3.10). For al cereals, acreage
expansion was the top source of revenue change. Thisisto be expected because
acreage increase generated the bulk of output growth during the period.
Increasesin yield were the second-largest contributor to revenue growth in the
cases of maize, sorghum, and wheat. Real price rises and acreage expansion
were the top two sources of growth only for barley and teff revenue (in fact,
price and acreage contributed equally to teff revenue growth).

This general picture holds across development domains and periods. As
in the case of output change, it was not possible to detect statistically significant
differences across development domains in the pattern of contributions to the
growth of each crop’s revenue (with the exception of teff).5 In contrast, differ-
ences across periods are statistically significant (with the exceptions of yield
contributions to the growth in barley revenue, sorghum revenue, and wheat
revenue). A closer look at thesetime differencesreveal ed thefollowing. During

5. Note that there are 5 significant differences (out of a possible 15), with levels of signifi-
cance falling between 5 percent and 10 percent. These are yield contributions in the cases of sor-
ghum, wheat, and teff and area and price contributions in the case of teff.
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TABLE 3.10 Median contributions to changes in cereal revenue, by crop and devel opment
domain, all periods, 1998/99-2007/08 (percent)

Actua
Development Changein  Changein Changein change minus
domain Crop crop area cropyield crop price estimated change
LMA, LAP Barley 54.6 14.7 20.5 10.2
Maize 47.2 14.1 24.9 139
Sorghum 30.6 29.9 26.7 12.8
Teff 51.8 25.2 15.7 7.3
Wheat 55.7 38.7 75 -19
LMA, HAP Barley 384 131 37.6 10.9
Maize 51.7 35.0 171 -39
Sorghum 48.0 14.6 15.2 22.2
Teff 384 9.3 73.8 -21.5
Wheat 47.5 30.7 353 -135
HMA, LAP Barley 54.6 21.3 285 44
Maize 41.8 50.7 -39 115
Sorghum 424 33.0 28.6 -4.0
Teff 277 294 421 0.8
Wheat 50.2 32.7 23.0 —6.0
HMA, HAP Barley 53.7 17.2 25.4 3.7
Maize 53.5 15.6 135 174
Sorghum 60.5 194 113 8.7
Teff 41.8 21.0 27.9 9.3
Whesat 415 26.8 17.2 14.4
Average Barley 50.3 16.6 28 51
Maize 48.6 289 12.9 9.7
Sorghum 454 242 205 9.9
Teff 39.9 21.2 39.9 -1.0
Whesat 48.7 322 20.8 -1.8

source: Authors’ computations using Central Statistical Agency data (Ethiopia, CSA, various years).

~Note: HAP = high agricultural potential; HMA = high market access;, LAP = low agricultural potential; LMA =
low market access.

the first period (1998/99-2000/01), acreage expansion was the dominant source
of changein cereal revenue, followed by yield (see Table 3.11). Priceincreases
becamethetop contributor to revenue growth inthe second period, with acreage
change taking second place. Yield improvements played a limited role during
this period. The third period was characterized by more mixed outcomes.
Increasesin acreage generated the largest contribution to revenue growthin the
cases of barley, maize, sorghum, and teff, while yield change did so for wheat
revenue. Crop prices also made significant contributions to revenue growth in
this third period.
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TABLE 3.11 Median contributions to changesin cerea revenue, by crop and period,
1998/99-2007/08 (percent)

Period
1998/99-  2001/02—  2005/06—
Crop revenue Source of revenue growth 2000/01 2004/05 2007/08
Barley revenue Changein crop area 75.9 31.2 431
Changein crop yield 21.0 6.4 24.6
Changein crop price 79 55.7 36.0
Maize revenue Changein crop area 725 25.0 49.2
Changein crop yield 29.4 0.5 31.2
Changein crop price 6.4 531 13.2
Sorghum revenue Changein crop area 69.7 28.2 40.1
Changein crop yield 251 105 344
Changein crop price 5.8 41.3 253
Teff revenue Changein crop area 58.9 28.0 435
Changein crop yield 42.9 5.7 214
Changein crop price 14.0 a7.7 37.0
Wheat revenue Changein crop area 64.6 26.4 32.6
Changein crop yield 415 16.3 43.0
Changein crop price 6.1 533 25.8
Total cereal revenue Changein crop total cereal area 60.6 28.0 417
Changein crop yield 19.6 -13 30.8
Change in acreage shares 3.3 0.1 -0.2
Changein crop price 15.3 64.0 275

source: Authors’ computations using Central Statistical Agency data (Ethiopia, CSA, various years).

NotTE: The annua Agricultural Sample Survey for 2002/03 was not implemented. Thus, 2002/03 is not in-
cluded; that is, the period 2001/02—-2004/05 includes 2001/02, 2003/04, and 2004/05.

Finally, we examine changesin total cereal revenue, calculated asthe sum
of the value of output of the five major cereals covered. As noted earlier, con-
sumer price index—deflated real prices are used in computing the value of crop
output. Aggregation across crops leads to a fourth source of revenue growth,
namely the share of each crop intotal cereal acreage. In other words, changein
a specific crop’s acreage has two components—change in total acreage and
change in its share of total acreage.

The results of the decomposition exercise for total cereals are reported in
Table 3.11 (bottom four rows for periods 1998/99-2000/01, 2001/02—2004/05,
and 2005/06—-2007/08) and Table 3.12.

Consistent with previous results, change in total cereal acreage wasapri-
mary source of growth in total cereal revenue. That price changes were a com-
peting source in this case is an interesting variation. Change in alocation of
cereal acreage was rather limited and thus contributed very little to revenue
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expansion. Itsroleislikely to be more prominent when a more inclusive set of
cropsis considered (if pulses and oilseeds are added, for example).

As before, a statistically significant difference in the pattern of contribu-
tionsto revenue growth could not be ascertained across devel opment domains.
The opposite is true across time periods, however (see Tables 3.11 and 3.12).
A clear dominance of acreage expansions is found for the first period (1998/99—
2000/01), whileaconsiderablerisein the contribution of price changesisfound
for 2001/02—-2004/05. In areversal of outcomes, changesin yield were positive
and considerable, though second to price changes, as a source of revenue
growth in the last period (2005/06—2007/08).

Other Crop Agriculture

Although the production of cerealsisby far the most important sector in Ethio-
pian agriculture, it is also important to discuss the other crops given that the
areacultivated with these cropsisincreasing morerapidly than cereal area. The
other main crops discussed here are pul ses, oil seeds, coffee, and enset. Table 3.13
presents the area cultivated in these cropsin the periods 1994/95-2000/01 and
2003/04-2008/09, a so giving the acreage growth rateswithin each of thesetwo
periods.®

Pulses

In the periods 1994/95-2000/01 and 2003/04—2008/09, pulse areawas 12.0 per-
cent and 12.4 percent of thetotal areacultivated, respectively. Annua production
averaged 1.5 million tons; this represents 8.5 percent of total yearly production
(in the period 2004/05-2007/08; see Table 3.1). The share of the area cultivated
in pulsesisincreasing, since pulse areaisincreasing faster than total area culti-
vated with cereals. In the period 2003/04-2008/09, thiswas 6.6 percent per year,
which wasfaster than the yearly growth in cereals (4.6 percent). The main pulses
are horse beans (Vicia faba var. minor), field peas (Pisumarvense), haricot beans
(Phaseolus vulgaris), and chickpeas (Cicer arietinum). They form an important
basis for nonmeat national dishes and are principal protein sources.

Oilseeds

The main oilseeds are neug (Guizotia abyssinica, also known as noug or niger
seed), linseed (Linumusitati ssimum, also known as flax), and sesame (Sesamum
indicum), with sesame increasing in importance over time. The cultivation of
neug isfound mostly inthenorthern and central highlandsat el evations between
1,800 and 2,500 meters. Linseed is cultivated in the same areas as niger seed.
Sesame grows at elevations from sea level to about 1,500 meters. Oilseeds are
the third major crop category according to acreage: 5.4 percent and 6.8 percent

6. Note that no data at the administrative zone levels are available for either 2001/02 or
2002/03.
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TABLE 3.13 Areacultivated, share of al crops, and growth rate (smallholders, meher season),
1994/95-2008/09

1994/95-2000/01 2003/04-2008/09

Area Share Area Area Share Area

(thousands  of area growth  (thousands  of area growth

Crop of hectares) (percent) (percent) of hectares) (percent) (percent)
Cereals 6,545 82.6 32 8,115 735 4.6
Pulses 954 12.0 4.7 1,370 12.4 6.6
Horse beans 336 4.2 24 470 4.2 6.1
Field peas 159 2.0 14 227 2.1 -05
Haricot beans 122 15 159 219 20 59
Chickpeas 172 2.2 4.3 197 18 8.9
Other 165 21 5.9 257 23 13.7
Oilseeds 426 5.4 5.6 749 6.8 4.3
Neug 240 3.0 6.4 303 2.8 -0.8
Linseed 115 15 -3.0 186 17 -15
Sesame 23 0.3 33.12 185 16 20.5
Other 48 0.6 7.8 75 0.7 7.2
Subtotal 7,926 100.0 35 10,235 92.7 4.8
Vegetables na n.a n.a 112 1.0 11.7
Root crops n.a n.a n.a 167 15 0.5
Fruit crops na n.a n.a 49 0.4 4.1
Cash crops na n.a n.a 485 4.4 9.8
Chat n.a n.a n.a 136 12 6.1
Coffee n.a n.a n.a 308 2.8 12.3
Hops n.a n.a n.a 23 0.2 37
Sugarcane n.a n.a n.a 18 0.2 23
Total® 7,926 100.0 100.0 11,048 100.0 5.1

source: Central Statistical Agency production data (Ethiopia, CSA, various years).
NOTE: n.a. = not available.
aThe sesame growth rate is for 1995/96—2000/01.

bDoes not include enset (279,000 hectares in 2008/09). Data on vegetables, root crops, fruit crops, and cash
crops were not available for 1994/95-2000/01. Thus, the total for 1994/95-2000/01 is not comparable to the
total for 2003/04—-2008/09.

of the total area cultivated was occupied by oilseeds in the periods 1994/95—
2000/01 and 2003/04—2008/09, respectively (see Table 3.13). The area’ sgrowth
rate was 5.6 percent per year in the first period, though it declined to 4.3 percent
per year in the second period. This slower growth was mainly due to negative
yearly growth rates in the neug and linseed areas. These were balanced by fast
growth in the sesame area. Sesame grew from essentially zero in 1994/95 to
288,000 hectares in 2008/09, with an impressive growth rate of 33.1 percent
per year in the first half of that period and a growth rate of 20.5 percent per year
in 2003/04—2008/09.
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In 2007/08, atota of 760,000 tons of oilseeds were produced; this was 3
percent of total annual production. Smallholder farms produced 81.3 percent of
total oilseed production, while large farms produced 18.7 percent. However,
large farms produced 42.6 percent of total sesame output. Sesame seed has the
highest value per ton of Ethiopian oilseeds, more than twice the value of lin-
seed.” According to market val ue, oil seeds are much more important than pul ses.

Coffee

In 2003/04-2008/09, coffee was cultivated by 3 million farmers on a total of
308,000 ha, which was only 2.8 percent of the total cultivated area. However,
the share of theareacultivated in coffeeincreased by 12.3 percent per year from
2003/04 to 2008/09. In 2008/09, 337,000 tons were produced, 1.3 percent of
thetotal production; 19 percent of thetotal coffee output was produced by large
farms. Coffee is Ethiopia’ s major export product, and Ethiopiais the world’s
fifth-largest producer of coffee.

Enset

Enset (Ensete ventricosum) is commonly known as “false banana’ for its close
resemblance to the domesticated banana plant, but its fruit is not edible. Enset
grows best at altitudes higher than 1,600 meters above sealevel, not because it
cannot withstand heat but becauseit needs adequate soil moisture. It can survive
seasonal rainfall shortages but succumbs to prolonged droughts.®

In 2008/09, enset was cultivated on 279,000 hectares, 2.5 percent of the
total cultivated area. As many as 7 million people consume carbohydrate-rich,
low-protein enset roots as a staple or co-staple food. For many households it
formsanimportant food security reserve against failures of other crops. Besides
being used as a staple food, enset is also used for animal fodder, fiber produc-
tion, and construction materials and for its medicinal value.

Other Crops

Only 1 percent of the total area cultivated, the equivalent of 112,000 hectares,
isused to grow vegetables. However, the importance of vegetablesis growing;
therewas 11.7 percent per year growth in acreage from 2003/04 to 2008/09 (see
Table 3.13). Thisincrease in growth rate is comparable to that of coffee (12.3
percent). Vegetables, together with sesame and coffee, are the crops with the
largest acreage increasesin recent years.

7. Ethiopia is the fifth-largest world producer of linseed and the sixth-largest producer of
sesame seed; it isthe third-largest world exporter of sesame seed and animportant exporter of neug
(niger seed).

8. Each plant takes four to seven years to mature. The plant is cut before flowering, and the
pseudostem (stalk or base) and leaf midribs are scraped to collect the pulpy white juice. The pulp
is then fermented for 10-25 days in the soil, followed by another 20 days of sun drying. Finally,
enset-based food, in the form of a steam-baked flatbread or a kind of porridge, can be prepared.
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Chat is an important cash crop, and its significance is increasing. Only 1.2
percent of the total area cultivated is used for chat production; however,
the area cultivated is increasing rapidly—by 6.1 percent per year in 2003/04—
2008/09 (see Table 3.13).

Constraintsand Opportunitiesin Crop Agriculture

Much of the increase in crop production in the past decade has been due to
increases in area cultivated. To what extent the area cultivated can continue
to expand remains an important question. It is probable that in the highland
areas, expansion of cultivated areawill have to come almost exclusively from
reduction in pastureland. In most instances, this land islikely to be less fertile
than existing cropland. Increased use of intercropping or double cropping may
allow some expansion of the area cultivated aswell. Expansion of the area culti-
vated outside of the highland regions will require major investmentsin infra-
structure and might involve reductionsin forest areas, with important negative
environmental implications. As a consequence, it seems that obtaining higher
yield rates is the challenge of Ethiopia’ s agricultural system.

Numerous constraints to yield and productivity growth have been identified,
including relatively low levels of use of inputs (fertilizer, pesticide, improved
seeds), low levelsof irrigation, soil degradation and soil erosion, inadequate agri-
cultural research and extension, and constraints to market development.

Thelimited use of modern inputsisamajor characteristic of crop produc-
tion in Ethiopia, and it seems to be a major explanation for its current low
productivity. Table 3.14 shows that in 2007/08 only about 40 percent of cereal
acreage benefited from chemical fertilizers, with the highest level of application
inwheat areas. It isremarkable that the share of fertilizer-applied areain cereal
cultivation declined from 2001/02 to 2007/08 after an increasein 2001/02 com-
pared to 1997/98. The opposite is seen when the amount of fertilizer used per
hectare of fertilizer-applied cereal areais considered. In that case, the levels
used in 2001/02 were lower than in 1997/98, but an increase was noted in
2007/08 compared to 2001/02. In general, the intensity of fertilizer useisrela
tively low when estimated as the quantity of fertilizer per hectare of total cereal
acreage. However, it is broadly comparable to the intensity in Asiawhen mea-
sured as the quantity of fertilizer per hectare of fertilizer-applied cereal area
(Agwe, Morris, and Fernandez 2007).

Though increasing, the use of other modern inputs is even more limited
(Table 3.15). In 2007/08, improved seeds were applied over about 5 percent of
cereal acreage.® The highest rate was in maize production (19.5 percent), with
negligible rates in the production of other cereals. Improved irrigation tech-
nigques are even less applied. Only 1 percent of cereal acreage wasirrigated in

9. Notethat the estimate of the use of improved seedsis substantially higher if replanting of
improved seed from own production isincluded (see Chapter 4).
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2007/08. Pesticides were applied to 20.8 percent of the total cereal acreage
in 2007/08. Furthermore, the use of improved seeds, pesticides, and irrigation
has been increasing only slowly in the past decade. The constraints related to
cereal production are similar to the ones associated with crop production more
broadly.

Several policy initiatives have been taken to stimulate productivity. In the
1990s, the Ethiopian government tried to improve Ethiopian agricul turethrough
a range of measures. In 1993 Sasakawa Global 2000 (SG2000), an inter-
national nongovernmental organization for assisting small-scale farmersin Sub-
Saharan African countries to increase staple foodcrop production, began work
in Ethiopiain partnership with the government.® In 1994/1995 the government
introduced PADETES (the Participatory Demonstration and Training Exten-
sion System) with SG2000 principles as amodel .1

However, there are concerns that these state-led cereal intensification pro-
grams are not consistently generating the desired effects (Spielman 2008). For
exampl e, distribution of improved maize seedsis amain focus, but adoption of
improved seeds has generally been disappointing. Shortfallsin supply, decreas-
ing seed quality, and delayed deliveries may explain this. Similarly, there is
evidence suggesting that many farmers have stopped using seed and fertilizer
inputs over time due to poor extension service, cost, the unavailability of pre-
ferred varieties and other inputs from suppliers, apreferencefor local varieties,
or other such factors (Bonger, Ayele, and Kumsa 2004; EEA/EEPRI 2006;
Spielman 2008).

Toillustratetheinternational position of Ethiopiaand to indicateitspoten-
tial for growth, Table 3.16 presents the cereal yields of different countriesin
eastern Africafor the period 2006-08. FAOSTAT (FAO Statistical Database)
data (FAO various years) show that Ethiopia has cereal yields similar to those
of Uganda; Kenya and Malawi have higher cereal yields; and Rwanda, Sudan,
and Tanzania have much lower yields. Although Ethiopia achieves a higher
cereal yield than the average for eastern Africa, it has a lower yield than the
average for the least developed countries. Looking in more detail at individual

10. SG2000 advocated high-external-input technologies. The program provided credit,
inputs (fertilizer and improved maize seeds), and extension assistance to participants willing to
establish half-hectare demonstration plots on their own land. Datafrom the SG2000 demonstration
plotsrevealed that the use of improved seeds and fertilizer is strongly associated with higher yields,
but medium input levels were as profitable as or more profitable than high input levels. Other factors
affecting yields were soil type, frequency of plowing, planting time, plant spacing, and weeding
(Howard et al. 2003). However, the authors found no evidence of a successful expansion of the
pilot program. Two factors playing aplausible role were these: (1) scaling up took the program into
areas with less favorable production and/or market conditions and (2) scaling up required local
organizations to take over from the special authorities.

11. PADETES reached about 40 percent of the smallholder farms over a 10-year period.
Initially, the program generated positive impacts in Ethiopia
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TABLE 3.16 Cered yield, by country and year, 2006-08

Averageasa
. . percentage of
Cereal yield (kilograms per hectare) Ethiopia's average

Country 2006 2007 2008 Average yield (percent)
Ethiopia 1,652 1,392 1,422 1,489 100.0
Kenya 1,647 1,773 1,417 1,612 108.3
Malawi 1,445 2,467 1,599 1,837 1234
Rwanda 1,118 1,126 1,126 1,123 75.5
Sudan 645 729 567 647 435
Tanzania 1,148 1,238 1,224 1,203 80.8
Uganda 1,523 1,525 1,534 1,528 102.6
Eastern Africa 1,394 1,389 1,302 1,362 915
Least developed countries 1,744 1,780 1,768 1,764 118.5
World 3,284 3,382 3,539 3,402 2285

source: FAO (various years).

crops (Table 3.17), we find that Ethiopia, compared to the other countries in the
region, has higher yields for maize and sorghum but lower yields for wheat.

Conclusions

Ethiopia s crop agriculture continues to be dominated by the country’ s numer-
oussmall farms, which cultivate mainly cerealsfor both their own consumption
and sales. smallholders account for 96 percent of the total area cultivated. The
five major cereals (teff, wheat, maize, sorghum, and barley) occupy almost
three-fourths of the total area cultivated and represent almost 70 percent of the
total value-added in recent years. Moreover, the cereal acreageis still increas-
ing, though not asfast asthe area planted to other crops such as sesame, coffee,
chat, vegetables, and pulses.

During the 1990s, most of the increase in cereal production came from
increasesin area. However, inthe 2000s areaand yield increases each accounted
for about half of production growth, and wethus seeaninitial start of increasing
intensification. Although growth in the area cultivated reached close to 6 per-
cent in the 1990s, with insignificant yield increases, in the 2000s growth in area
decreased to approximately 3 percent, with yield growth reaching 3.5 percent.
With little suitable land available for the expansion of crop cultivation, espe-
cialy in the highlands, future cereal production growth will need to come
increasingly from yield improvements. The current use of improved inputsis
relatively low, suggesting that thereis substantial scopefor raising productivity
through the increasing adoption of improved seeds and both chemical and
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organic fertilizers, at least in the rainfall-sufficient ecologies (and on irrigated
farms). However, it appears that growth in real agricultural incomes will also
require more diversification and a shift to higher-value crops to respond to
changing consumption baskets driven by the increasing per capita income in
the country.
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4 Seed, Fertilizer, and Agricultural Extension
in Ethiopia

DAVID J. SPIELMAN,
DAWIT KELEMEWORK MEKONNEN,
AND DAWIT ALEMU

Over the past two decades, decisionmakersin Ethiopia have pursued arange of
policies and investmentsto boost agricultural production and productivity, par-
ticularly with respect to the food staple crops that are critical to reducing pov-
erty in the country. A central aim of this process has been to increase the avail-
ability of improved seed, chemical fertilizers, and extension services for
small-scale, resource-poor farmers, particularly those cultivating food staple
crops. Although there is some evidence to suggest that the process has led to
improvementsin both output and yields during this period, decisionmakers still
recognize that there is extensive room for improvement. And given the persis-
tent food security issuesfacing Ethiopiayear to year, thereisasense of urgency
underlying the need for improvement.

This chapter begins with a brief overview of efforts to promote improved
seed, chemical fertilizers, and extension servicesin Ethiopia. Following abrief
review of sequential programs aiming to promote agricultural development and
intensification, we focus this discussion of history to three policy “episodes”
that have occurred over the past two decades.

We then examine the systems and markets for seed, fertilizer, and exten-
sion. Wedo so by exploring both the theoretical and practical roles of the public
and private sectors as they relate to seed, fertilizer, extension systems, and mar-
kets. We conclude by offering several policy suggestionsthat aim to encourage
investment, improve incentives, and strengthen the institutions necessary to
improve smallholder access to improved seed, chemical fertilizers, and exten-
sion servicesin Ethiopia.

Note that this chapter abstracts from the wider political economy issues
relating to the governance of systems and marketsfor agricultural inputs. These
are acutely important issues in Ethiopia s growth and development trajectory.
However, elucidation of Ethiopia’ s complex political economy demands sepa-
rate and distinct treatment to address the topic in an insightful and constructive
manner.t

1. Examples include studies by Aaen (2002); Pausewang, Tronvoll, and Aaen (2003);
Vaughan and Tronvoll (2003); Gebre-Egziabher and Berhanu (2007); and Segers et al. (2008) on

84
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Ethiopia’sInput Systemsand Marketsin Historical Perspective

Ethiopia presents one of the most important global challenges in agricultural
development. It isamong the poorest countriesin theworld, and its agricultural
sector accounts for about 47 percent of national gross domestic product (GDP)
and three-fourths of employment; 90 percent of the poor reside in rural aress.
Rural poverty is further compounded by extreme land shortages in the high-
lands (where per capitaland areafell from 0.5 hectare in the 1960s to only 0.2
hectare by 2008), low food productivity (with cereal yields averaging around
1.5 tons per hectare), recurrent droughts and variable rainfall, and, as a conse-
guence, high variability in agricultural production (World Bank 2005).

Accordingly, the Government of Ethiopia(GoE) hasconsistently empha-
sized agricultural productivity growth and food security in its long-term
development strategies. Key components of these strategies date back to the
1950s and the introduction of policies and programs specifically aimed at
increasing access to modern inputs and extension services for the country’s
largely smallholder-based agricultural sector (Table 4.1).

The first such programs were organized as comprehensive integrated pack-
age projects (CIPPs) and promoted by the imperia regime during the period
1968-73. On-the-ground implementation focused on the promotion of modern
inputs, credit, and extension servicesand the formation of cooperative societies,
and these were highlighted by area development programs—the Chilalo Agri-
cultural Development Unit (1967), the Wolaita Agricultural Development Unit
(1970), and the Ada a District Development Project (1972). Although these
programs helped to develop Ethiopia’s expertise in agricultural intensification,
their scale was too small to boost output or productivity. Thus, by the end of
the imperial era Ethiopia’ s extension services reached only about 16 percent
of the farming population, while input and credit provision catered largely to
thefeudal class rather than the smallholder population engaged in food produc-
tion (Rahmato 2004).

The first Minimum Package Program (1971-79) attempted to expand
access to modern inputs such as improved seed and fertilizer while simultane-
ously reducing the level and cost of services provided to smallholders. A mini-
mum package area comprised about 10,000 farm households residing along a
main all-weather road for 50-75 kilometers and away from the road for 5-10
kilometers on both sides.

Although the program was designed during theimperial era, itsimplemen-
tation continued into the military Derg regimethat followed (1974-91). During
this latter regime, economic reforms led to significant changes in Ethiopia’s
rural landscape. The feuda system was summarily dismantled; agricultural pro-

administrative decentralization and the concentration of political power in Ethiopia; Dom and
Mussa (2006a, 2006b) on the influence of decentralization on extension services; Keeley and Scoones
(2000) on environmental policymaking; or Spielman, Cohen, and Mogues (2009) on governance
and cooperatives in Ethiopia.
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duction was organized around peasant cooperatives, state-owned farms, and
collectives; and the formal research and extension systems were expanded
throughout the country. But by the end of the Derg regime, the extension ser-
vices had been reduced to instruments of political control over the peasantry,
while input and credit provision was largely focused on covering the inefficien-
cies of large state farms and peasant collectives (Wubneh 2007).

Since the end of the Derg regime in 1991, the GoE has introduced new
policiestointensify cereal production, accelerateagricultural growth, and achieve
food security under anational economic strategy known as Agricultural Devel-
opment—Led Industrialization (ADLI) (FDRE 1993, 2002, 2006). During the
1990s, ADLI set in motion a series of reforms that sought to generate a more
supportive macroeconomic framework, liberalize markets for agricultural prod-
ucts, and promote the intensification of food staple production through the use
of modern inputs, especially seed and fertilizer packages (FDRE 2002, 2006).
The intensification campaign focused on cereals in the moisture-reliable high-
lands, where 60 percent of the rural population lives and where the strategy had
the best chance of success.

By and large, the GoE’s macroeconomic reforms have been successful,
resulting in more than a decade of sustained economic growth. Similarly, the
GoE’s cereal intensification efforts have experienced a somewhat similar degree
of success, although growth has been more episodi ¢ than continuous, with fairly
stagnant per capita production of grain (Figure 4.1).2

The first episode of success ran from about 1994/95-2000/01 and hinged
on the achievements of the National Agricultural Extension Intervention Pro-
gram (NAEIP) (Table 4.2). The NAEIP was a scale-up of the Participatory
Demonstration and Training Extension System (PADETES), anintegrated pro-
gram of extension, seed, fertilizer, and credit that was piloted by Sasakawa
Global 2000 (SG2000), an international nongovernmental organization. The
NAEIP reached about 40 percent of the roughly 10 million farm householdsin
Ethiopia over the 10-year period beginning in the mid-1990s. The extensive
data from millions of demonstrations carried out through PADETES (3.6 mil-
lion in 1999 aone) indicated that the adoption of seed-fertilizer technologies
could more than double cereal yields (Table 4.3) and would be profitable to
farmersin moisture-reliable areas (Howard et al. 2003).

This episode was succeeded by a period of volatility (2001/02—2002/03)
that demonstrated just how susceptible Ethiopia s agricultural economy is to
weather and price shocks. First, maize prices collapsed in 2001, partly as a con-
sequence of a glut that resulted from intensification of maize production in the
1990s. A drought soon followed, contributing to further reductions in cereal
production (DSA 2006).

2. See Dercon and Hill (2009) and Dercon, Hill, and Zeitlin (2009) for further analysis of
Ethiopia srecent growth episodes and long-term perspectives on thisgrowth. Other chaptersof this
volume similarly deal with thistopic.
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FIGURE 4.1 Total and per capitagrain production and grain yields, 1991/92—
2007/08
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The next episode might be described as a period of rapid agricultural
growth. Following arecovery from the drought, agricultural GDP growth aver-
aged 12 percent per annum between 2003/04 and 2007/08. But this growth
period was paradoxically accompanied by a surge in food price inflation, which
escalated from 2 percent in 2003/04 to 78 percent in 2007/08 (Mishra 2008;
Ulimwengu, Workneh, and Paulos 2009) and raises a number of questions,
including some pertaining to the quality of agricultural production statistics
(Taffesse 2008; IFPRI 2009; Minot 2009).

These episodes rai se the question of to what extent the policies governing
Ethiopia’s input markets and extension services have helped or hindered the
country’s agricultural intensification efforts over the past 15 years. Although
the use of chemical fertilizer and improved seed has generally increased across
these episodes (albeit from alow base level), the gains have been inconsistent
and volatile. Part of this volatility may be attributable to the shifting roles of
the public and private sectors and the occasional policy changes that have influ-
enced their respective roles in different ways. Ethiopia’ s experiences over the
past 15 years and the issues raised by these experiences are summarized in the
next section for each of the major components of the country’s agricultural
input system and market—seed, fertilizer, and extension.
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TABLE 4.3 Yields in on-farm field trials using improved seed and fertilizer
versus farmers’ yields using traditional cultivation practices, 1993-2008 (metric tons
per hectare)

SG2000 (1993-99) NAEIP (1995-99) Current
farmyields
Improved  Traditional Improved  Traditional (2000-08)
Maize 4.60 157 4.73 157 1.98
Wheat 231 0.95 2.93 1.17 147
Sorghum 2.08 0.92 2.79 112 1.40
Teff 1.62 0.64 143 0.85 0.93
Barley n.a n.a 215 1.00 1.19

source: World Bank 2006a.

~ote: NAEIP = National Agricultural Extension Intervention Program; SG2000 = Sasakawa Global
2000 program; n.a. = not available.

Seed Systemsand Markets

From aconceptual perspective, seed systems and markets are subject to at least
three unique constraints that complicate early stages of seed market develop-
ment. These constraints are contestabl e property rights relating to the improve-
ment of cultivated varieties (cultivars), the absence of institutions for improved
cultivars, and information asymmetriesin the exchange of seed between buyers
and sellers (Tripp and Louwaars 1997; Morris 1998; Gisselquist and Van Der
Meer 2001; Hassan, Mekuria, and Mwangi 2001).

The first constraint emerges from the public goods nature of research
embodied in improved cultivars and the inherent market failure that accompa-
nies cultivar improvement. Consider a scenario in which a farmer saves and
replants seed from an improved cultivar across seasons and, in doing so, avoids
paying the private innovator who improved the cultivar for his or her invest-
ment in research and development (R& D). In other words, the innovator cannot
recoup hisinvestmentsin R& D dueto the public good nature of the technology
embedded in modern seed. This suggests that the public sector must play a
continuous role in cultivar improvement by investing in agricultural R&D.

The second constraint is associated with mechanisms designed to increase
the private innovator’s capacity to recoup his or her investment in R&D and
overcome the market failure described earlier. Biological mechanisms such as
hybridization (common in the case of maize and increasingly in the cases of
rice, millet, and sorghum) imply that farmers must purchase seed each season
to reap the yield benefits of hybrids—the vigor conferred by heterosis. Institu-
tional mechanisms such asintellectual property rights (plant-variety protection
certificates, patents, and trade secrecy laws) similarly allow the innovator to
recoup investment costs through litigation when afarmer plantsimproved cul-
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tivarswithout paying somefeeto theinnovator for use of the seed. Theinability
to leverage the biological properties of hybrids, enforce intellectual property
rights, or prevent farmers from saving seed can discourage private investment
in cultivar improvements that have potentially significant social impacts, thus
signaling another difficulty in correcting this market failure.

A third constraint emergeswhere the characteristics of improved seedsare
known only by theinnovator, implying that farmersare unableto make accurate
ex ante assessments of quality, giving unscrupulous sellers an advantage over
their customers. Remedies include strong regulation of the seed certification
process or truth-in-labeling laws. Importantly, the absence of such regulations—
or, worse yet, the wholesale deregulation of the seed sector as part of a wider
market liberalization program—can inhibit smallholder adoption of improved
cultivars (Tripp and Louwaars 1997).

In short, seed is atricky good to manage due to inherent market failures
that are difficult to overcome. We examine these issues in the context of Ethio-
pia's seed system and market, focusing on (1) the adoption of improved seed,
(2) the demand for and supply of improved seed, and (3) the seed industry
structure.

Improved Seed Adoption

Official estimates from the Central Statistical Agency (CSA) show that although
the total quantity of improved seed supplied nationally has been increasing
since 199697, farmers' use of improved seed covered an average of only 4.7
percent of cropped areain 2007-08 (Figure 4.2).

Various surveys similarly report low adoption rates, for example, just 3
percent according to the nationally representative Ethiopia Rural Smallholder
Survey (ERSS) conducted in 2005.3

Tobesure, most farmersstill rely primarily on farmer-to-farmer exchanges
or on saved seed (Belay 2004). However, surveyssuch asthese are often unable
to provide real insights into improved seed adoption due to problems in their
design. The question that should be asked is: what type of variety is a farmer
cultivating, and when did he or she purchase the seed? For improved open-
pollinated varieties such as wheat and teff, farmers do not necessarily need to
purchase seed each season as they would hybrid maize. Rather, they might pur-
chase seed every four to five years to replace their stocks of saved seed with

3. The ERSS was conducted by the International Food Policy Research Institute (IFPRI),
Ethiopian Development Research I nstitute, and the CSA. Datawere collected mid-2005 from 7,186
households randomly drawn from 293 enumeration areas (EAs, each roughly mapping to akebele)
based on a stratified two-stage cluster sample design. The sample is considered representative at
the national level aswell as at the regional level for four regions: Amhara, Oromiya, Tigray, and
the Southern Nations, Nationalities, and People’s Region (SNNPR). The ERSS survey was based
onthe CSA’s Annual Agricultural Sample Survey, which used a sampling frame of 25 agricultural
households selected from each EA and covered all of rural Ethiopia except Gambella region and
the nonsedentary populations of three zones of Afar region and six zones of Somali region.
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FIGURE 4.2 Areaunder improved seed application and quantity of improved seed
distributed, cereals only, 1993/94-2007/08
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seed that has a higher level of purity and thus better performance when culti-
vated (Doss et al. 2003).4

To be sure, alarge portion of wheat cultivated in Ethiopia is improved
wheat. Lantican, Dubin, and Morris (2005) reported that in 2002, 71 percent of
all wheat area in the country was sown with improved varieties. Beyene,
Verkuijl, and Mwangi (1998); Kotu et al. (2000); and Zegeye (2001) reported
that improved wheat adoption in sel ected wor edas ranged from 42 to 80 percent
during various years in the 1990s. Y et, as an indication of just how common
long-term seed recycling is among Ethiopian smallholders, Lantican, Dubin,
and Morris (2005) found that only 43 percent of the area under improved wheat
varieties was sown with varieties released since 1995.

With respect to maize, CSA reportsthat the area under improved varieties
and hybrids has grown from 5 percent in 1998 to 20 percent in 2008. Lantican,
Dubin, and Morris (2005) report that, as of 2001, the majority of the improved
maize was accounted for by hybrids. Degu et al. (2000); Zegeye and Haileye
(2001); Zegeye, Tadesse, and Tesfaye (2001a, 2001b); and Zegeyeet al. (2001)

4. Interestingly, astudy by Bishaw (2004) indicates that the purity of and germination rates
for farmer-saved wheat seed, seed purchased in local markets, and seed purchased or traded from
neighbors is comparable to seed supplied by the government (R. Tripp, pers. comm.).
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report that improved maize adoption in selected woredas ranged from 6 to 47
percent during various years in the 1990s. With respect to teff, barley, and
sorghum, the other main cereal crops cultivated in Ethiopia, adoption rateshave
been relatively lower than for both wheat and maize (Figure 4.3).

In short, the conventionally cited figures—3 percent adoption of improved
varieties and 4-5 percent of cropped area under improved varieties—obscure
the extensive uptake of improved wheat and, to alesser extent, improved maize,
in Ethiopia. Moreover, these figures obscure the high rates of seed recycling
and low rates of seed replacement, suggesting challengesfor the promotion and
adoption of new cultivars among smallholders.

Seed Demand and Supply

Estimates of market demand for improved seed in Ethiopia are based on official
projections that are developed at the local (kebele) level and then transmitted
through official channels to the zonal and regional levels, after which they are
aggregated nationally to produce estimates of the type and quantity (but not
preferences for specific varieties or traits) of seed that needs to be supplied in
the coming season (Alemu et a. 2007).

The responsibility of responding to these demand estimates lies primarily
with the state-owned Ethiopian Seed Enterprise (ESE). On the supply side,
production and distribution of improved seed has been stagnant since about
2000. At about this sametime, the supply of improved seed channeled through
the regional extension and input supply system began to fall short of official
estimates of demand (with a 72 percent shortfall in 2008 for the five major
cereals). Limited production capacity at the ESE for certified seed, combined
with insufficient provision of breeder and pre-basic seed from the research sys-
tem, contributes much to these shortfalls.

Assuming that demand estimates are not wholly inaccurate, supply has
consistently fallen short of demand, as shown in Table 4.4.5

Shortcomings in seed quality and timeliness of delivery have also been
long-standing issuesin Ethiopia. Poor cleaning, broken seeds, low germination
rates, and the presence of mixed seeds have been reported in ESE-supplied seed
(DSA 2006). In addition, reports are common of seed being distributed after
the optimal planting time or of varieties being distributed that are not appropri-
ate to changes in farmers' expectations of seasona weather conditions at the
local level (Sahlu and Kahsay 2002; DSA 2006; EEA/EEPRI 2006).

Seed Industry Structure

Low adoption rates and shortfalls in the supply of improved cultivars can be
partly attributed to bottlenecks emerging from the structure of the seed industry
and the regulatory agenciesthat overseeit. We discuss the structure of the seed

5. Morerecently, supply hasactually exceeded demand for hybrid maize seed dueto changes
infarmers' preferences at planting time, resulting in large carryover stocks of seed at ESE.
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FIGURE 4.3 Areaunder improved seed application, main cerea crops, 1995/96—
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TABLE 4.4 Seed supply shortfallsin Ethiopia, 2005-08

Supply as a percentage of official demand

Crop 2005 2006 2007 2008
Wheat 20 38 23 24
Maize 53 28 60 48
Teff 5 12 22 19
Barley 16 18 10 7
Sorghum na 7 16 48

source: Ethiopia, MOARD (various years).
NOTE: N.a. = not available.

industry here in the context of hybrid maize, because experience from other
industrialized and devel oping countries has shown that the hybrid maize busi-
nessisone of the most lucrative seed businesses avail able to private innovators
and investors, primarily due to the ability of innovators to recoup their invest-
ments in breeding due to the biological properties associated with hybridiza-
tion, which make farmers’ saving seed a relatively undesirable practice. That
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said, many other cereal crops are critical to food security in Ethiopia, particu-
larly wheat, teff, barley, and sorghum. To a great extent, the development and
delivery of improved varieties of these cropsrely on very different mechanisms
within the seed system—systemsthat are morereliant on public-sector research
and extension. But even with these crops, research, regulatory, production, and
distribution bottlenecks are not insignificant, and many analytical insights from
the maize seed system readily carry over to seed systems for these other crops.

The seed industry in Ethiopiainvolves arange of both public- and private-
sector organizations (Figure 4.4; see also Bishaw, Sahlu, and Simane 2008).
The national research system—headed by the Ethiopian Institute of Agricul-
tural Research (EIAR) and comprised of a range of federal research centers,
regional research centers, and agricultural universitiesand faculties—ischarged
with developing improved varieties and the breeder and pre-basic seed needed
by other players in the industry. Regulatory functions such as varietal release
reviews and seed certification are performed by various departments of the
federal Ministry of Agriculture and Rural Development (MoARD).

Basic and certified seed production is carried out by the ESE, which relies
on its own farms alongside private companies, private subcontractors, state
farms, and cooperativesto bulk up seed that issupplied to theregional extension
and input supply systems. Morerecently, state-owned regional seed enterprises
have also emerged in Oromiyaand SNNPR (in 2008) and in Amhara (in 2009).

Improved certified seed is supplied to Ethiopian smallholders primarily
through regional, state-run extension and input supply systemsthat operatewith
a degree of guidance from the MoARD. This regional system is made up of
regional bureaus of agriculture and rural development (BoARDS), their woreda
(district) offices, and extension agents (termed development agents in Ethiopia)
working at the kebelelevel. These organizations collaborate closely with farm-
ers cooperatives and regional credit and savingsinstitutionsin both supplying
inputs and disbursing credit.

Following market reforms in the 1990s, seed production and distribution
were opened to the private sector (Figure 4.5). In 2004, 8 firms were active in
seed production, with most of them involved specifically in hybrid maize seed,
though primarily as ESE subcontractors (Alemu et a. 2007; Langyintuo et al.
2008). By 2008, the number of firms had increased to 11, although most were
again operating primarily as ESE subcontractors. In some cases, these sub-
contractors also multiply seed for cooperatives, cooperative unions, and regional
seed companies, although very few actualy sell seed directly to farmers (with
the exception of Pioneer Hi-Bred International and afew others).

Despite the lucrative potentia of the hybrid maize seed market—a poten-
tial that private seed companies have realized in other Sub-Saharan African
countries—approximately 60 percent of maize seed was till controlled by the
public sector (primarily the ESE and state-owned development enterprises),
with an additional 10 percent serving as subcontractorsto the public sector and
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30 percent (Pioneer and afew small private companies) operating independent
of the public sector’s seed production system.

An even lower level of private-sector activity is seen on the distribution
and retail side of the seed market. The public sector, including the regional
extension and input supply systems, accounts for 80 percent of total sales of
improved seeds, mostly paid for with credit disbursed against public guarantees
(World Bank 2006b). Even Pioneer relies on the public sector to distribute
about half of its seed, initially through the regional input and extension systems
and, more recently, through cooperative unions. Most other seed firms simply
produce as subcontractors to the ESE, which then distributes seed through the
regional extension and input supply systems, cooperative unions, and its own
branch offices, satellite stores, and sales points.

Why is the seed business so difficult to break into in Ethiopia? Here we
examine the key barriersto entry.

First and foremost, the market failures that characterize seed markets
(described earlier) constrain the potential for profitability. Hybrid maize stands
out as the exception to this rule, because the gains conferred by hybridization
can be secured by the farmer year by year only by purchasing new hybrid seed,
while saving hybrid maize seed can result in yield losses of as much as 50 per-
cent, depending on the hybrid type.

Second, the seed business depends on the availability of agood supply of
high-quality pre-basic and basic seed for the production of certified seed that
can then bedistributed to farmers. The main sources of pre-basic and basic seed
in Ethiopia are the federal and regional research centers and universities (with
basi c seed a so produced by the ESE), and bottlenecks at these institutions cre-
ate significant shortfalls in the availability of these key inputs (Figure 4.6). In
some instances, these shortfalls have been exacerbated by research centersthat
are engaged not only in producing pre-basic and basic seed, but also in produc-
ing certified seed for farmers in areas surrounding the centers. Although the
MOoARD hastaken action to rectify these problematic all ocations of scarce seed
system resources—for instance, by involving the ESE, private firms, and regional
seed enterprises in the business of basic seed production—the pressure on the
entire seed industry is not easily resolved (Ethiopia, MOARD 2008; A. Beshir,
pers. comm.).

Third, the seed business is risky because seed production is closely cor-
related to the same weather risks faced by farmers. Hence, seed production in
Ethiopiadropsduring drought periodsjust ascrop production does (Figure 4.7).
Having said this, seed production onirrigated land can mitigate thisrisk to some
extent, and much of the ESE’s maize seed production and subcontracted pro-
duction currently take place on irrigated land in the Awash River basin. How-
ever, the shortage of irrigated land in Ethiopia makes reliable seed production
area challenge for both the public and the private sectors (Ethiopia, MOARD
2008).



FIGURE 4.6 Basic seed demand and supply for maize hybrid multiplication,
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FIGURE 4.7 Raw seed production, Ethiopian Seed Enterprise, 2000-08
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Fourth, the seed business is often dependent on smallholders themselves
as contract growersfor the ESE’ s seed multiplication activities, at least for open-
pollinated crops such as lentils, chickpeas, haricot beans, and linseed (but not
hybrids dueto thetechnical complexity of hybrid seed production). In 2004/05,
the ESE produced nearly 8,000 tons of seed through approximately 6,700 con-
tract growers (Beshir 2005). The ESE pays a 15 percent premium over grain
pricesfor quality seed grown by smallholders. However, changing grain prices—
particularly low prices at harvesting time and higher prices at planting time—
tempt farmers to default on their seed supply contracts with the ESE and hold
the seed over for saleasgrainto local tradersand farmersat planting time. This
frustrates the ESE’ s attempt to bulk up seed for certain crops.

Fifth is the issue of price. The ESE, the largest seed supplier in Ethiopia,
prices its seed at a 5 percent profit margin. But for the industry to be viable,
seed prices have to be high enough for private seed firms to recoup their invest-
ments in seed production without making seed unaffordable both to farmers
who regularly use improved seed and to new adopters. Thus, the optimal seed
price is based on the demand derived for the grain that is produced from that
seed. A useful benchmark is the seed—grain price ratio which, in an emerging
maize seed market such as Ethiopia’s, might approach 5:1, eventually increas-
ing to 10:1 as the market matures (Morris 1998). Moreover, seed—grain price
ratios have fluctuated tremendously: upward with the collapse of maize prices
in 2001-02, downward with the drought in 2002-03, and downward again to a
ratio of 3.42:1in 200708 (Figure 4.8). The volatility of these ratios suggests
similarly volatile returns to investing in the maize seed business in Ethiopia,
exacerbated by falling real prices for maize seed in the country.

Related to this volatility is the issue of retail pricing to farmers. In each
region, cooperative unionsare currently charged with distribution of seed sourced
from ESE and other seed providers. Regional BoOARDs set the price at cost plus
transportation and a set profit margin, with some interregional variations in
pricing policies. For example, Oromiya region’s BoARD set a profit margin in
2008-09 at 2.5 percent for the cooperative union and 2.5 percent for the primary
cooperative. Thisput theretail price of hybrid maize seed in Oromiyaat approx-
imately Ethiopian birr (ETB) 11,000 per ton, which, by comparison, was just
43 percent of Pioneer’s price for hybrid maize seed, which was sold at ETB
19,200 per ton.

Yet, even Pioneer is marketing its products at relatively low prices by
regional standards. Thisraisestheissue of whether Pioneer or another competi-
tor can develop and market a profitable product in Ethiopia. Anecdotal evidence
from several sources indicates that the implicit rationing of hybrid maize seed
has given rise to a black market in which repackaged (and potentially adulter-
ated) seed sells for two to four times the retail price. This suggests that the
market can bear a higher price, whether for hybrids suitable for the highlands,
such as the ever-popular BH 660 produced by ESE and its subcontractors, or
the hybrids suitable for mid-altitudes produced by Pioneer.
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FIGURE 4.8 Hybrid maize seed—grain price ratios and real seed prices, 1991/92—
2007/08
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Efforts to use smallholders themselves as private agentsin the multiplica-
tion of seed have met with limited success.® Though the technical requirements
of maize hybrid multiplication (for example, the need for relatively large fields
and means of controlling cross-pollination) might limit itsapplicability to small
farmers in Ethiopia, there is potential for smallholders to play alarger rolein
multiplying open-pollinated crops (such asimproved wheat varieties). Both the
GoE and nongovernmental organizations have invested in various projects
aimed at strengthening farmers' skills in seed multiplication, with the goal of
increasing the supply of seed for improved varieties, both within communities
and to the formal seed system. The outcomes to date have been mixed, partly
due to poor incentives offered to farmers, insufficient capacity on both sides,
and the constant threat of food insecurity, which causesfarmersto usetheir seed
stocks for food.

Finally, there is the issue of competitiveness. The public sector remains
the main seed supplier in Ethiopia partly because it enjoys an implicit subsidy
on both the production end (where high administrative costs do not figure into

6. For areview of Ethiopia sinformal seed system and the role of farmer-based seed mul-
tiplication programs, see Thijssen et a. (2008).
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calculations of the ESE’s financial viability) and the marketing end (where
cooperatives and regional, state-run extension and input supply systems handle
distribution and retailing). To compete effectively with the public sector, pri-
vate companies would have to build their own distribution and marketing net-
works, develop unique product lines that rival ESE products such as BH 660,
establish their brand identities and reputations, provide agronomic services to
support their customers, and pricetheir products competitively. At present, only
Pioneer markets its own product lines through a network of 15 dealers and
through direct salesto state farms, commercial farms, cooperative unions, non-
governmental organizations, and warehouses (M. Admassu, pers. comm.).

Necessarily, asthe maize seed industry in Ethiopiamaturesand companies
begin releasing their own cultivars (rather than multiplying the cultivarsalready
released by the EIAR), they will also have to contend with significant indirect
costs. These costs include the costs associated with navigating the regulatory
system, accessing financing from the formal banking sector, and meeting the
banks' high collateral requirements. Thus, it isnot surprising that Pioneer sells
much of its output through official channels (formerly through the regional
extension and input supply systems and more recently through the cooperative
unions). Nor is it surprising that other, smaller private seed companies prefer
to operate as ESE subcontractors or suppliersto cooperative unions rather than
competitors.

Insummary, themost lucrative of seed busi nesses—the hybrid maize busi-
ness—has seen very little investment activity in Ethiopia, with far lessinvest-
ment flowing to seed businesses for other crops for which the challenges are
even greater. Since the introduction of the National Seed Industry Policy in
1992, the GoE has pursued severa policiesfavorableto private-sector devel op-
ment, such as the basic introduction of a legal framework for seed system
operations (Proclamation 206/2000), the inclusion of commercial seed produc-
tion as a sector under the Investment Code, and the enactment of legislation on
breeders’' rights and plant variety protection in 2006 (Proclamation 481/2006)
(see Bishaw, Sahlu, and Simane 2008).

However, thereislittle likelihood that these policieswill have the desired
impact.” Opening commercial seed production to investors, for example, isa
policy improvement that can go only so far in the absence of regulations allow-
ing investors to access credit without nonagricultural collateral. Further, plant
breeders’ rights are only as effective as the sector they are meant to protect and
only as strong as the commercia codes and the judicial system’s capacity to
enforce these rights. Moreover, there is only mixed empirical evidence from
other developing countries to suggest that breeders' rights actualy stimulate
private-sector investment (see, for example, Butler and Marion 1985; Pray

7. For example, the administrative procedures necessary to implement the 2006 legislation
on breeders' rights and plan variety protection have yet to be implemented.
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1992; Alston and Venner 2000; Pray, Ramaswami, and Kelley 2001; Gerpacio
2003).

Finally, it is important to recognize that varietal improvement of many
crops in Ethiopia, particularly open-pollinated crops such as wheat, will con-
tinueto depend on public breeding and seed production efforts, making the need
for organizational reforms in the research system and seed sector as urgent as
reforms in the policies governing the seed market itself. Improvement in the
maize seed system may have positive spillover effects with respect to greater
privateinvestment in seed for these open-pollinated crops, but only to the extent
that the public sector’ sbreeding, seed production, and seed distribution systems
are improved first.

Fertilizer Markets

Chemical fertilizer, amore obvious private good than seed, al so possesses sev-
era features that complicate early stages of market development (Crawford et
al. 2003; Morriset al. 2007). On the demand side, the cost of creating fertilizer
markets is high where final consumers are widely dispersed geographically or
where their small landholdings and limited cash resources mean that they pur-
chase only small quantities of fertilizer, which are more costly for retailers to
sell (Jayne et al. 2003; Harrigan 2008). Furthermore, in rainfed areas, fertilizer
consumption is highly seasonal (with atwo- to three-month market window),
and year-to-year fluctuations in rainfall patterns contribute to high interyear
variability in demand for fertilizer, with corresponding risks to dealers of high
carryover stocksfrom year to year. On the supply side, the considerable econo-
mies of scale in international procurement and shipping imply that fertilizer
importers require a high degree of liquidity to procure for the supply chain.

These characteristics suggest that although fertilizer may be a tradable
private good, development of fertilizer markets may require some degree of
public intervention in financing and market infrastructure development until
markets mature. We examine these issuesin the context of Ethiopia sfertilizer
market, focusing on (1) the uptake of fertilizer, (2) fertilizer prices and profit-
ability, and (3) the fertilizer industry structure.

Fertilizer Uptake

The uptake and use of chemical fertilizer in Ethiopia (primarily diammonium
phosphate [DAP] and urea) can be assessed in several ways—in terms of total
fertilizer imported, percentage of farmers using fertilizer and improved seed-
fertilizer packages, percentage of cultivated land under fertilizer application,
and household-level estimates of fertilizer application per hectare. We examine
these indicators next.

When measured in terms of quantity imported, fertilizer marketsin Ethio-
piaresponded remarkably well following the liberalization in the early 1990s.
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Total consumption jumped from about 100,000 tonsin 1993 to 300,000 tonsin
2000, making the growth of Ethiopia sfertilizer consumption much faster than
that in the average of Sub-Saharan African countries (Jayne et al. 2003; Craw-
ford, Jayne, and Kelly 2006). Although it is now largely controlled by the
Agricultural Input Supply Corporation (AISCO) and the cooperative unions,
fertilizer imports in recent years have increased even faster—from their level
in 2000 to 625,000 tonsin 2009 (Figure 4.9).

Data on fertilizer use suggest that a significant portion of smallholders use
fertilizer: 39 percent according to CSA and 32 percent according to the 2005
ERSS. Teff, wheat, and maize cultivation account for the majority of fertilizer
use.

However, data on application ratestell adlightly different, and often con-
fusing, story about theintensity of fertilizer usein Ethiopia(Figure4.10). Fertil-
izer use intensity, when measured in terms of kilograms per hectare of arable
and permanent cropland, is currently estimated at 17 kilograms per hectare of
nutrients (about 29 kilograms per hectare of commercia product), which is
similar to application rates elsewhere in the region but considerably below the
rates for comparable smallholder highland farmsin neighboring Kenya (where
fertilizer is applied to 70 percent of maize fields at an average dose for all fields
of 45 kilograms per hectare) (Ariga et a. 2008). When measured in terms of
kilograms/hectare of land under grain production, the figure increases to 21
kilograms per hectare of nutrients (about 37 kilograms per hectare of commer-
cial product). And when measured in terms of kilograms per hectare of land
under grain cultivation where fertilizer is applied (which accounts for 89 per-
cent of all land cultivated in Ethiopia), the figure increases to 48 kilograms per
hectare of nutrients (about 83 kilograms per hectare of commercial product),
which begins to approach the application ratesin Asia

Thereisaso evidence of increasing fertilizer use over time. Datafrom the
2004 and 2009 survey rounds of the Ethiopian Rural Household Survey (ERHS)
(ERHS 2011), for example, show that between 2004 and 2009, the share of
farmers who had used fertilizer at least once in the previous five years increased
from 54.4 to 67.5 percent.®

8. The ERHS is a longitudinal household survey that was first conducted in 1989 in seven
peasant associations |ocated in the regions Amhara, Oromiya, and the SNNPR. The survey collected
consumption, asset, and income data on about 450 households and expanded its sample to cover
15 villages in 1994. Further rounds were conducted in 1995, 1997, 1999, 2004, and 2009, with
coverage expanded to include 9 additional villagesto capturethe diversity in the country’ sfarming
system. The sample includes atotal of 1,477 households. Topics addressed in the survey now in-
clude household characteristics, agriculture and livestock, food consumption, health, and women's
activities, community-level electricity and water, sewage and toilet facilities, health services, edu-
cation, nongovernmental organization activity, migration, wages, and production and marketing.
The datawere collected by the Economics Department, Addis Ababa University (AAU), the Centre
for the Study of African Economies (CSAE), the University of Oxford, and IFPRI. See ERHS
(2011).



FIGURE 4.9 Fertilizer imports, 1996-2008

Metric tons
700,000

600,000

500,000

400,000

300,000

200,000

100,000

0

1996
1997 +
1998 -
1999 -
2000 ~
2001 ~
2002 ~
2003 -
2004 -
2005
2006
2007
2008 -
2009

sourck: Ethiopia, MOARD (various years).

FIGURE 4.10 Fertilizer use intensity, 1996—-2008
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However, there is a so some evidence suggesting that these high fertilizer
use intensity figures may be overstating the case. A study conducted by EEA/
EEPRI (2006) notes that up to a third of farmers covered by PADETES have
disadopted the seed-fertilizer technology packages over time, likely due to the
high cost of inputs, insufficient credit and credit rationing, a lack of varieties
with traits appropriate to farmers’ needs, and other factors.

Fertilizer Prices and Profitability

Weexploreheretheissue of fertilizer demand and supply interms of thereturns
to fertilizer use, a subject of extensive discussion in Ethiopia. Estimates of the
value—cost ratio (VCR) for four years between 1992 and 2008 are shown in
Figure4.11.° Assuming that fertilizer use is profitable where the VCR is greater
than 2, the return to fertilizer use has been generally positive in recent years,
with a VCR around the threshold of 2. And this holds true even when disag-
gregated by regional markets, except for the Arsi/Bale zone for teff and the
Welega/Keffa zone for maize (Table 4.5).

However, given the high level of risk associated with rainfed agriculture
and the variance of yield among farmers, it islikely that the VCR of fertilizer
use needs to be significantly higher than the threshold level of 2 for fertilizer use
to be profitable for most farmers. Furthermore, the VCR values themselves are
accurate only to the extent that the 1989 and 1991 data on fertilizer trias, on
which the VCR calculations are based, are robust case controls for al the rel-
evant agricultural practices.

Still, these figures may broadly suggest that fertilizer prices in Ethiopia are
competitive. Although the margin between domestic and international pricesis
higher in Ethiopiathan in Asian and Latin American countries, it is still com-
parable to the margin in other Sub-Saharan African countries, including South
Africa. And athough the price buildup from port to farmgate is estimated at 26
percent (S. Rashid, pers. comm.), comparisons with other African countries
indicate that marketing margins in Ethiopia are somewhat lower.%0

In addition, fertilizer prices represent only one dimension of market per-
formance. Asin the case of seed, the ability to provide the right type of input
of good quality to farmersin atimely manner isequally important. Thedistribu-
tion system in Ethiopia is inflexible, providing only two types of fertilizer (DAP
and urea), both in 50-kilogram bags. Moreover, in recent years numerous farm-
ers (as many as half in some regions) have consistently reported late delivery
of fertilizer.

9. Vaue—costratio (VCR) isthechangein revenuedueto fertilizer use at the recommended
level in agiven plot of land. In notation it is given by VCR = (Ay - p)/Cf, where Ay denotes incre-
mental yield gainsresulting from fertilizer use, p denotes output price per kilogram, and Cf denotes
the cost of fertilizer.

10. The price buildup for fertilizer estimated here is specifically for fertilizer imported
through Djibouti, transported to Adama, distributed to cooperative unions, distributed onward to
primary cooperatives, and eventually sold to farmers.
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FIGURE 4.11 Fertilizer value—cost ratios, 1992, 1997, 2004, and 2008
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A study of Ethiopian smallholders by Bonger, Ayele, and Kuma (2004)
found that half of the farmers surveyed for the study reported that fertilizer
arrived after planting, while 32 percent reported underweight bags, 25 percent
complained of poor quality, and almost 40 percent reported that their planting
was delayed by fertilizer problems. Studies by DSA (2006) and EEA/EEPRI
(2006) found that although fertilizer quality problems had been reduced in recent
years, delaysin delivery were still common, with 25 percent or more of farmers
complaining of late delivery.

Data from the 2004 and 2009 rounds of the ERHS (ERHS 2011) provide
further insight into these problems, with surveyed farmersranking the four major
problemsin Ethiopia’ sfertilizer supply system asfollows: high price, latearrival,
shortage of supply, and lack of credit (Table 4.6). Analysis of these results also
provides a reflection on farmers’ perceptions of the link between fertilizer use and
output: in 2004, 30 percent of the 1,350 surveyed farmersin 15 villages reported
that their output was affected by not being ableto obtain fertilizer at theright time.
This figure decreased to 20 percent in the 2009 survey round.

Still, other problemsremain. Unlike neighboring countries such as Kenya,
Ethiopia does not offer fertilizer in smaller packages that could be used by
smallholders or in different formulations needed for different types of agro-
climates, soils, and crops.

In addition, input distribution tied to credit tends to limit the space avail-
able for the emergence of private-sector retailers. The state’s guaranteed loan
program with preferential interest rates creates an uneven playing field in the
rural finance sector by undermining efforts to set up alternative institutions such
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TABLE 4.6 Major problems of the fertilizer supply system, 2004 and 2009

2004 2009
Percentage of people who Percentage of people who

Problem with the fertilizer ranked the problem: ranked the problem:

supply system 1st 2nd 3rd 1st 2nd 3rd
High price 47.6 30.6 323 50.3 30.9 133
Late arrival 9.6 34.6 12.2 117 30.0 254
Shortage of supply 15.2 111 22.9 111 13.2 18.3
Lack of credit 32 17.7 27.12 5.0 31.0 354

source: Authors’ computations based on the 2004 and 2009 rounds of the Ethiopian Rural Household Survey
(ERHS 2011).

as microfinance organizations, branches of commercial banks, or independent
financial cooperatives.

Loan recovery with the use of extension agents and a degree of coercion
by local administrative officials were generally successful until the collapse of
maize pricesin 2001 and the subsequent drought. In Oromiya region, for exam-
ple, credit recoveries had averaged above 80 percent up to 2001, but this figure
dropped to 60 percent in 2002, forcing a major rescheduling of loans. This has
resulted in high fiscal costs and fiscal risks associated with the loan guarantee
program. Thewrite-off to loan guaranteesamounted to ETB 84 millionin 2001,
but by 2005 liabilities had again accumulated to ETB 183 million (DSA 2006).
Also in 2005, Oromiya region was obliged to pay approximately ETB 84 mil-
lionto the Commercial Bank of Ethiopiato honor itsguaranteesfor the previous
three-year period. The guarantee thus becomes a subsidy that is not accounted
for in government budgeting.

Beyond fiscal costs, there are also considerable but nonquantifiable implicit
costs in the system, many of which are borne by the government through its
regional extension and input supply systems. These include the costs resulting
from the “central planning” system of demand estimation, which is similar to
that described earlier for seed. The indirect costs also include the costs of
storage and quality deterioration incurred because closing stocks have com-
prised 50 percent or more of total consumption in most years except 2004 and
2005. Finaly, the implicit costs include those resulting from damage done to
extension—farmer relationships when harsh measures have been employed to
ensure |oan repayment.

Fertilizer Market Sructure

Fertilizer use intensity, demand, and supply, discussed earlier, are closely tied
to the changing structure of Ethiopia’s fertilizer market. The GoE liberalized
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the fertilizer sector soon after the end of the Derg regime. The first reforms
occurred in the early 1990s with the privatization and abolishment of the
monopoly on fertilizer importation and distribution held by the state-owned
AISCO, later renamed the Agricultural Input Supply Enterprise (AISE). Policy
changes that fully liberalized fertilizer pricing and the removal of subsidies
followed in 1997-98. The private sector’ sinitial response to market liberaliza-
tion was rapid. Although there were only three large importers, there was very
rapid growth in private wholesalers and retailersin the country. One company,
Ambassel, had 103 wholesalers, 901 retailers, and 860 service cooperatives by
1996 (Demeke et al. 1998).

Unfortunately, there are few empirical data and little analysis against
which to assess the private sector’s performance during this initial round of
reforms. Thisisdueto thefact that theindependent private sector rapidly exited
the fertilizer market within afew years of its entry. In the case of imports, the
share of private firms operating in the market went from 33 percent in 1995 to
zero in 1999. These firms were first replaced by “private” holding companies
with strong tiesto government (Jayneet al. 2003). Since 2007, fertilizer imports
have been controlled by the AISE and cooperative unions (Figure 4.12).

The market share trends are similar in the case of wholesalers. Although
the AISE had amarket share of less than 50 percent during the middle and late
1990s, it had regained the majority share by 2001, when private-sector whole-
salers, except for the holding companies, had disappeared from the scene. In

FIGURE 4.12 Fertilizer import shares, by type of importer, 1996-2008
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theretail market, the decline was even more dramatic. Although private retail-
ersheld amajority share of the market in the early 1990s, the public sector and
cooperative unions have become almost the sole distributors of fertilizer since
2000 (DSA 2006). As of 2004, the public sector accounted for over 70 percent
of distribution, with private dealers accounting for only 7 percent of sales
nationwide (EEA/EEPRI 2006). The public-sector supply channels have also
changed; whereas extension agents initially managed distribution, the respon-
sibility was shifted to woreda input supply offices and cooperatives in more
recent years.

The decline in private-sector participation in fertilizer markets reflects
several factors, including difficulties in the import process itself. Importing
fertilizer requiresthat the importer obtain alicensethat is allocated by the GoE
through atendering processand that fertilizer beimported inlots of 25,000 tons.
The importer almost always requires financing given that a single shipment of
fertilizer alone requires over $5-10 million over several months. A private-
sector buyer is currently required to deposit 100 percent of the value of the
fertilizer to be imported at the time aline of credit is opened. What remains to
be clearly understood is whether these same requirements apply to the AISE,
holding companies, and cooperative unions. If these actorsin thefertilizer mar-
ket enjoy privileged collateral requirements, thiswould suggest an uneven play-
ing field and would be a clear indicator of the private sector’s total exit from
the fertilizer market.

Agricultural Extension Services

In effect, agricultural extension services are what tie improved seed, chemical
fertilizers, and credit together for the Ethiopian smallholder. Extension services
were first introduced in 1953 by the Imperial Ethiopian College of Agricultural
and Mechanical Arts(also known as AlemayaUniversity and recently renamed
Haramaya University) in the style of a US land grant university. Extension
services were later provided to alarger number of farmersin the 1960s under
the comprehensive integrated package projects, described earlier. In the 1980s,
the extension system jumped on the bandwagon and transformed itself into a
training and visit (T&V)-style system that was favored by the international
donor community at the time (Abate 2008).

The PADETES program described earlier worked with this T&V approach
to specifically promote improved seed and chemical fertilizer and succeeded
in convincing the GoE to expand its coverage under the NAEIP in 1995. The
PADETES/NAEIP programs are credited with expanding the reach of Ethio-
pid s extension services to some 9 million farmers by 2007-08 (Adugna 2008).

Over the past five years, the federal and regional extension programs have
increased the number of public extension staff three-fold—from approximately
15,000 devel opment agents (DAS) during the PADETES/NAEIP period to more
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than 47,500 in 2008 (Table 4.7). Thisrapid expansion has been the linchpin of
the GoE' s effort to accelerate agricultural production and productivity growth,
and it has been accompanied by the establishment of farmer training centers
(FTCs), each of which is meant to house three DAs with arange of technical
skills and to provide a broad range of demand-responsive extension and short-
term training services.

Agricultural extension services in Ethiopia have traditionally been financed
and provided almost entirely by the public sector. Thus, these programs represent
a significant public investment, amounting to over $50 million dollars, which is
roughly equivalent to 2 percent of total annual government expenditure.

Real progress on the ground has been mixed with respect to DA deploy-
ment and FTC start-ups (see Table 4.7). DA recruitment and training have
largely succeeded in meeting their numeric targets, although FTC start-ups
havelagged behind. Meanwhile, the expected impact of DAsand FTCsremains
unclear, duein part to the near absence of any rigorousimpact evaluation, even
though the significant amount of resources dedicated to the extension system
warrants such evaluation.

All this said, four previous studies that evaluate the contribution of agri-
cultural extension in Ethiopiaare worth noting. First isthe EEA/EEPRI (2006)
evaluation of PADETES, which is referred to throughout this chapter. Second
is Bonger, Ayele, and Kuma (2004), aso referred to herein. Third is a recent
impact evaluation of Ethiopia s Productive Safety Net Programme (PSNP) by
Gilligan, Hoddinott, and Taffesse (2008), which reports the positive impact on
arange of food security and poverty indicators of income earned from public
works activities undertaken by food-insecure households through the PSNP
when combined with the “Other Food Security Program,” which provides
access to improved seed, extension services, and natural resource management
schemes. Fourth isastudy based on panel datafrom the Ethiopian Rural House-
hold Survey by Dercon et al. (2009) that reports the significant effect of exten-
sion workers' visits on poverty headcounts and consumption growth between
1994 and 2004.

Nonetheless, the entire body of evidence on agricultural extension sug-
gests that its impact on productivity and poverty has been mixed to date.
Although many farmers seem to have adopted the packages promoted by the
extension system, up to athird of the farmers who have tried a package have
discontinued its use (Bonger, Ayele, and Kuma 2004; EEA/EEPRI 2006).
Indeed, Bonger, Ayele, and Kuma (2004) also find that poor extension services
were ranked as the top reason for nonadoption.

Part of the problem is that the success of the extension services has tradi-
tionally been measured in terms of numeric targets for physical input use,
instead of emphasizing the efficiency and profitability of input use. In fact, most
extension agents view their role primarily as distributing fertilizer and credit, a
role that hampers the provision of technical advice (EEA/EEPRI 2006).
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The hierarchical “culture” underlying the extension system does little to
encourage and exploit the inherent resourcefulness of those who work closely
with farmers and rural communities (Gebremedhin, Hoekstra, and Tegegne
2006; Davis et a. 2007). And athough extension has been decentralized to the
administrative control of regional governments and woreda administrations,
continued imposition of targets from above and weak local capacity have not
yet permitted the emergence of a dynamic demand-driven system.

Onthepositiveside, several reformshave been introduced to addressthese
deficiencies. First, in an effort to get beyond a focus on cereals, new packages
have been developed to support other crop and livestock enterprises, improve
postharvest technology adoption, and encourage natural resource management.
Second, in recognition of the diversity of smallholder farming systemsin Ethio-
pia, classifications have been developed to divide the country into several dis-
tinct agroecological zonesto aid in the development of more appropriate zone-
specific packages (Ibrahim 2004). Third, input distribution is being shifted
away from extension services to cooperatives, thus freeing extension agentsto
provide moretechnical advice. Finaly, movesare being madeto strengthen and
diversify the curriculum provided by the 25 Agricultural Technical and Voca
tional Education and Training colleges that are responsible for preparing DASs
for deployment throughout the country (Table 4.8).

Some small improvements in the extension system have been recorded in
recent years. Data from the 2004 and 2009 survey rounds of the ERHS (ERHS
2011) suggest that although only 25 percent of the farmers surveyed in 2004
had been visited by a development agent at least once in the previous (main)
growing season, this figure had increased to 46 percent in 2009 (Table 4.9). Of
course, the frequency of extension contact says little about the nature, quality,
and effectiveness of the extension system itself, further suggesting the need for
in-depth evaluation.

Conclusions

After nearly two decades of policies that placed a high priority on boosting
agricultural production and productivity, Ethiopia has seen some amount of
success. But many persistent and unsolved challenges remain. There is little
doubt that intensification and commercialization of agriculture are needed in
Ethiopia given its precarious food situation and acute land scarcity. The chal-
lenge is finding ways to strengthen smallholders’ access to inputs, technology,
and information and improving the incentives for their use and adoption, al
within highly heterogeneous agroecol ogies characterized by high risks.
State-led policiesto promoteimproved seed and fertilizer through regional
state-run input supply and extension systemsinitialy generated some positive
impactsin Ethiopia over the past two decades. But experience to date suggests
that increasing the role of the state will not provide the intended growth stimu-
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TABLE 4.8 Agricultural Technical and Vocational Education
and Training (ATVET) college graduates, 2003-04 to 2007-08

Year Number of ATVET graduates
2003-04 9,368
2004-05 13,899
2005-06 11,095
2006-07 15,099
2007-08 9,404
Total 59,364

sourck: Ethiopia, MOARD (2009).

TABLE 4.9 Frequency of visits by an extension agent during the previous main
growing season, 2004 and 2009

2004 2009

Number of Number Number
timesvisited of farmers Percent Cumulative of farmers Percent Cumulative
0 910 75.3 75.3 841 535 535
1 58 4.8 80.1 180 115 65.0
2 89 7.4 87.5 235 15.0 79.9
3 54 45 92.0 160 10.2 90.9
>4 97 8.0 100.0 58 9.2 100.0
Total number 1,208 1,570

of farmers

source: Authors' computations based on the 2004 and 2009 rounds of the Ethiopian Rural House-
hold Survey (ERHS 2011).

lusto the agricultural sector. The current approach reduces the quality of input
services to smallholders, incurs many hidden costs to the government, and
generates significant risks to both smallholders and the government.

This is not to say that the public provision of information, input, credit,
and administration is unnecessary. Rather, public-sector involvement in Ethio-
pia's agricultural sector will remain critical where smallholders have poor
access to markets, weak purchasing power, and asymmetrical accessto market
information. Moreover, public leadership in encouraging private investment in
market-based systems remains necessary in Ethiopia, where modern market
institutions are still underdevel oped.

Nonetheless, more consideration should be given to long-term policies
designed to build a dynamic private sector to promote fertilizer, seed, credit,
and market information systems. A greater degree of flexibility in how inputs
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and services are provided and a greater degree of choice for smallholders can
open up new market and technological opportunitiesin the agricultural sector.

Thus, the development of an efficient input marketing and rural financial
system will be a difficult, time-consuming, and expensive undertaking that will
require significant support for institution-building activities, capacity strength-
ening and training, and financial-sector infrastructure development. Several mea-
sures would facilitate the transition.

First, policies to open the market (and pricing) for hybrid maize seed—
taking a page from successful experiences in the region—should be explored
more actively. Thistransition would have to be gradual. The ESE’ s capacity to
produce seed during a transition into privatization could drop dramatically,
while private seed multipliers aiming to fill the gap would struggle to expand
into upstream breeding activities, scale up multiplication, and build their dis-
tribution and retailing networks. But if reforms were accompanied by new pro-
curement procedures that encouraged cooperatives and the regional extension
and input supply systems to purchase seed more extensively from the private
sector and if commercial lending was made more readily availableto encourage
private seed companiesto expand their production and distribution, smallholders
could benefit from a larger choice and a better quality of maize seed. There are
positive signs suggesting that both the government and other stakeholders are
pursuing such reformswith support from the donor community; however, close
monitoring of the reform’s progress remains vital to success.

Second, policies to liberalize the fertilizer market should be pursued.
These should include policiesfor liberalizing collateral requirementsfor fertil-
izer imports and reducing the credit guarantee to 50 percent, then gradually
lowering it further until an eventual phase-out; opening the credit guarantee to
other certified financial institutions; and liberalizing interest rates. In the short
term, risk-averse commercial banks might shy away from financing fertilizer
imports and distribution. However, with the long-run development of aliberal-
ized and competitive financial sector, these short-term issues would likely give
way to greater investment in fertilizer importation and distribution.

Third, deep reforms in the extension system should be explored sooner
rather than later. Such reforms would need to move the system away from
single-minded, top-down, package approaches to cereal intensification to more
dynamic, responsive, and competitive service provision. These approacheswill
require greater flexibility within the current system, which can be accomplished
only by investing time, effort, and resources in changing the cultures and prac-
tices of the extension system, and they are likely to yield results over a much
longer-term period. However, without such changes, the extension and educa-
tion system in Ethiopia will become increasingly irrelevant to the needs of
intensive commercia smallholder production systems. Again, the signs suggest
that the government is pursuing reformsin this area, although close monitoring
of progressisvital to success.
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Fourth, innovative programs should be continually explored. Given the
risks posed by production and price variability in Ethiopia, pricerisk mitigation
based on a combination of market and nonmarket management tools should
also be amajor policy priority for the country. Nonmarket-based options will
work inthe short term only if combined with long-term improvementsin physi-
cal infrastructure, information and communi cationstechnol ogy, contract enforce-
ment, and strengthening of the markets for credit and insurance. Innovative
programswould includeinvestmentsto scale up the weather insurance schemes
currently being piloted, develop a comprehensive market information system
to support the new commodity exchange, and liberalize the telecommunications
sector to improve rural access to information and communications technol ogies.

Finally, significantly more resources should be invested in regular and
methodical assessments of theimpact of the extension and input supply system.
The near absence of independent impact assessment makes it difficult to evalu-
ate where in the system there are disincentives, bottlenecks, and structural
issues and how they can be remedied.

These findings reinforce those of other studies conducted in the region of
the need for complete rather than half-hearted liberalization of input supply
markets to support smallholders’ efforts to intensify cereal production. More-
over, these recommendations detail the intricacies of the liberalization process
and the need to be deeply aware of the peculiarities—both the inherent market
failures and the potential profit opportunities—that describe input markets and
extension services. Finally, the findings recognize the necessity of both con-
tinuing public engagement in input markets and extension services and carving
out new spacefor privateinvestment in providing goods and servicesfor small-
holders in a potentially efficient manner.

In conclusion, athough Ethiopia has an admirable record of supporting
agriculture, the continued state-led policiesto boost agricultural production and
productivity have now outlived their usefulness. A rethinking of approachesis
needed, one that reallocates the roles of the public and private sectors in the
promotion and regulation of the agricultura input sector. This rethinking
requires a nuanced understanding of the complex issues involved, evidence-
based analysis and policy recommendations, and continuous debate on the pros
and cons of aternatives and options. Lessons learned from this process can do
much to inform Ethiopia s long-term development strategy.
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5 Policiesand Performance of Ethiopian
Cereal Markets

SHAHIDUR RASHID AND ASFAW NEGASSA

Cereal isthe single largest subsector of Ethiopia’s agriculture. It dominatesin
terms of its share in rural employment, agricultural land use, and calorie in-
take, aswell asits contribution to national income. The subsector accounts for
roughly 60 percent of rural employment, about 73 percent of total cultivated
land, more than 40 percent of atypical household' sfood expenditure, and more
than 60 percent of total calorie intake.! The contribution of cereals to the
national incomeisalso large. According to available estimates, cereals’ contri-
bution to agricultural value-added is 65 percent, which translates to about 30
percent of gross domestic product (GDP).?

Thus it is no surprise that, despite differing political ideologies, al agri-
cultural production and marketing policies since the 1960s have focused on the
cereal ssubsector. Since 1991, both growth strategies and poverty reduction strat-
egies have placed a heavy emphasis on cereal production and marketing. The
Agricultural Development—Led Industrialization strategy, the Sustainable Devel -
opment and Poverty Reduction Plan, and the Plan for Accelerated and Sus-
tained Development to End Poverty all highlight the importance of cerealsin
Ethiopia’s overall economic development. The Participatory Demonstration
and Training Extension System, instituted in the mid-1990s, was specifically
designed toincrease cereal production through demonstration of seed—fertilizer
technology. As part of these strategies, the Government of Ethiopia has under-
taken substantial market reforms, accelerated investments in road and com-
munication networks, and initiated programs to increase cereal production.

The structure of Ethiopian cereal markets has undergone massive changes
due to these shifts in government agricultural production and market policies
along with vast improvements in marketing infrastructure and major increases
in domestic production. This chapter documents these experiences. It begins by
giving ahistorical overview of policiesthat have directly or indirectly affected
cereal production and marketing, followed by a discussion of public invest-

1. These numbers are estimated from Ethiopia, CSA (1998, 2001, 2003, 2007).
2. Thiscalculation is based on the fact that agriculture accounts for 47 percent of GDP.
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ments in infrastructure and information. Analytical results on market structure
and performances are presented next. The chapter concludes with a summary
of key results and their policy implications.

Evolution of Cereal Market Policies

The structure of Ethiopian cereal markets has undergone dramatic changes over
the past several decades. To alarge extent, these shifts mirror the underlying
ideological positions of successive governments, from the feudalistic system
of the 1950s and 1960s to the pervasive state interventions under the Derg
regime to an extended period of major investmentsin road and communication
infrastructure, accompanied by considerable liberalization of markets, under
the Meles government. This section describes these policy shifts, highlighting
changes in the roles of the state and in the size and structure of cereal markets
over time®

The Imperial Regime (1960—74)

Under Emperor Haile Selassie in the 1960s, Ethiopia's cereal markets were
characterized by a high share of marketed cereals in total production, limited
government intervention, and very high transport costs because of the minimal
road and telecommunication infrastructure. During this period, most land cul-
tivated by small farmerswas|eased from large landholders or from local politi-
cal and religious authorities. Because rentsto landlords and tributesto the state
or the church were paid in kind, the marketed “surplus’ of ceredlsis estimated
to have been fairly high (25-30 percent of production), even though the produc-
tion of most farmers was near subsistence levels (Ghose 1985).

Government interventions in this period centered on the Ethiopian Grain
Board (EGB), established in 1950, which wasreformed and renamed the Ethio-
pian Grain Council in 1960.# The EGB was given the mandate to perform a
wide range of activities, including the export licensing of oilseeds and pulses,
quality control, the supervision of marketing intelligence, and the regulation
of domestic and export purchases and sales. Available studies suggest that it
did not live up to expectationsin performing al of its mandated activities. The
agency was plagued with inefficiencies due to its low capital base and in-
adequate storage network, and itsinterventions were geared almost exclusively
toward providing servicesto feudal landlords, private exporting organizations,
and private traders (Lirenso 1987; Gutema 1988).

The EGB was able to control and set prices for exported grains, oilseeds,
and pulses but failed to stabilize domestic prices becauseit did not hold stocks

3. Seethe appendix for a summary of major government policy measures related to cereal
markets from 1950 to 2007.
4. Ethiopian Grain Board Proclamation 113/1950.
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and was thus unable to buy and sell significant quantities in domestic markets.
To correct theseinstitutional drawbacks, the government established the Ethio-
pian Grain Council (EGC) in 1960.°> The objectives of the EGC were to hold
stocks, stabilize grain prices (particularly in urban areas), and improve the pro-
duction of cereals, oilseeds, and pulses for export. However, the EGC was
ultimately ineffective in achieving this wide range of objectives. Furthermore,
EGC interventionswere concentrated in alimited number of production regions
and urban areas but neglected in much of the country (particularly remote
areas). Asaresult, asHolmberg (1977) argues, the policy interventions did not
contribute to the development of interregional grain trade.

Sate-Controlled Markets (1975-90)

Consistent with its ideology, the socialist government of Ethiopia (1975-90)
instituted a wide range of controls over all grain production and marketing.
Theseincluded determination of annual quotas, restriction of privategraintrade
and interregional grain movement, determination of days on which the local
marketswereto be held, and rationing of grain to urban consumers.® Wholesale
prices of cereals were administratively set for many provincial markets and
changed little between 1976 and the late 1980s (Webb and von Braun 1994).
Land reforms under the Derg regime had assigned ownership of land to the
state but operational control to smallholders, who were no longer obligated to
pay large rents in kind. When this system failed to generate sufficient marketed
surplus to supply urban consumption needs, the government established the
Agricultural Marketing Corporation (AMC) in 1976 to procure grain for public
distribution and price stabilization.” The agency was made responsible for
handling amost all aspects of agricultural input and output markets. It was
involved in exporting and importing agricultural products, buying and selling
inputs, and processing and marketing finished products. In addition, the AMC
was engaged in the construction of storage facilities, such as silos, and other
structuresand machinery. By 1987, the AM C had 104 purchase and salescenters,
630,000 tons of storage capacity in 81 locations in the country, and a fleet of 225
trucks that handled 25-30 percent of its annual transport.2 However, cereal pro-
curement by the AMC was concentrated in the major grain-producing regions.
For example, more than 80 percent of the AMC' sgrain supplies came from three
grain-producing areas, Shewa, Gojam, and Ars (Lirenso 1987; Gutema 1988).
Thereis alarge body of literature documenting various negative conse-
quences of these policies on the grain markets' structure and performance.

5. General Notice 267/1960.

6. For details, see Lirenso 1987; Franzel, Colburn, and Degu 1989; Lemma 1996.

7. Agricultural Marketing Corporation Establishment Proclamation 105/1976.

8. In subsequent years, the resources and the extent of activities of the AMC increased.
During the period from 1989 to 1990, the AMC had 8 regional offices, 27 branch offices, 121 purchas-
ing or selling centers, and 2,013 grain collection points (Lirenso 1994).
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Small farmers were badly affected by the delivery quota, because the quota set
by the peasant associations often did not take into consideration the capacity
constraints and consumption requirements of the poor peasants. Farmers alleg-
edly had to buy from the market to meet the quota requirement. Moreover, the
forced delivery of a quota at a fixed price had other negative impacts on farmers,
reducing their production and incomes (Taffesse 1997),° promoting the market-
ing of low-quality produce, increasing farmers' dependence on local markets,
and decreasing regional grain market integration (Franzel, Colburn, and Degu
1989).

Trading was also hampered by a plethora of government restrictions.
Although grain traders were allowed to operate, they had to sell a significant
proportion of their purchasesto the AMC at pricesthat were substantially lower
than open market prices for both purchases from farmers and sales to consum-
ers. Individual traders were aso not alowed to transport more than 100 kilo-
grams of grain; this was strongly enforced until the area’ s quota had been ful-
filled (Franzel, Colburn, and Degu 1989). Public grain marketing also hindered
spatial arbitrage, adversely affecting the efficiency of the grain trade. Regional
governments were considerable impediments to the interregional grain trade.
In some regions, the private sector was completely banned from engaging in
trade. Whenever private-sector businesses were allowed to operate, they were
asked to meet several conditionsin order to stay in thegrain marketing business.
These conditions included meeting licensing requirements, delivering quality
grain to the AMC under a quota (accounting for at least 50 percent of traders
purchases), meeting the quota within a specified time limit, respecting fixed
producer prices, not engaging in hoarding, and avoiding the illegal movement
of grain (Lirenso 1987).

The socialist government started introducing changesin its grain market-
ing policies in 1987 due to pressure from international donors for reforms,
internal political pressure, worsening economic conditions, and ideological and
economic policy changesin the former USSR and Eastern European countries
(Lirenso 1994; Amha 1999). The AMC was revamped in 1987, giving it anew
organizational structure and removing its mandates for direct export of grains,
import of agricultural products, and purchase and sale of inputs.’® In 1988, the
government allowed private traders to acquire permitsto move grain aslong as
the traders agreed to sell half of their grain to the AMC at AMC-specified prices

9. The quota assigned to each farmer could be adjusted according to the farmer’s level of
production, however. Because an increase in production could lead to an increase in the amount a
farmer was required to sell to the peasant association, a profit-maximizing farmer could, in theory,
base his production decisions on aweighted average of the quota sales price and the market price,
not simply on the market price, asin the case of an inframarginal quota. Econometric estimatesfor
the 1980s suggest that, because of these disincentive effects of the quota system, teff production
was reduced by about 4 percent (Taffesse 1997).

10. Legal Notice 103/1987.



Palicies and Performance of Ethiopian Cereal Markets 127

(Franzel, Colburn, and Degu 1989). In March 1990, the government undertook
major grain-marketing policy reforms that included the removal of movement
restrictions, the abolition of forced quota delivery, and the elimination of the
AMC’s monopoly power. The Derg regime fell soon after that.

Liberalization and Rapid Growth (1991-2009)

After the Derg regime was overthrown in May 1991, various economic reform
programs were launched, including major cereal market reforms. Aspart of the
reorgani zation and restructuring of government parastatal s that began in 1992,
the AMC was reorganized as a public enterprise and allowed to operate in the
open market in competition with the private sector.'* The name of the agency
was changed to the Ethiopian Grain Trade Enterprise (EGTE), and its mandates
included (1) stabilizing prices with objectives of encouraging production and
protecting consumers from price shocks, (2) earning foreign exchange through
exporting grainsto theworld market, and (3) maintaining astrategic food reserve
for disaster response and emergency food security operations.

However, the EGTE encountered at least three major problems in subse-
quent years. First, there was a constant tension between fulfilling its mandate
of price stabilization and fulfilling that of competitiveness and profitability
(Bekele 2002). Second, the EGTE was not effective in stabilizing grain prices
duetoitslimited grain purchases and sales network and its shortage of working
capital. The closure of branch offices and procurement and sales centers resulted
in shrinkage of the EGTE's grain-marketing network, which reduced public
procurement and led to underuse of the EGTE's resources (Lirenso 1994).
Finally, the EGTE was often unable to guarantee purchases at preannounced
prices dueto logistic and capital constraints, which led to adeclinein farmers
confidence and a loss of policy credibility (Rashid and Assefa 2006).

The EGTE’ smandateswere substantially revised through aseries of proc-
lamations and regulations in 1999 and 2000. These proclamations and regula-
tions required the EGTE to gradually move away from price stabilization and
focus on promoting exports, facilitate the development of emergency food
security reserves, and help national disaster prevention and preparedness pro-
grams. At the same time, the EGTE was also merged with the Ethiopian Oil-
seeds and Pulses Export Corporation in 1999 in order to increase its logistical
capability.* With these reforms, the public sector’s market shares diminished
from about 40 percent (purchased by the AMC) in the 1980s to about 4 percent
(purchased by the EGTE) in the early 2000s as the EGTE greatly diminished
its efforts at price stabilization.

With increasing adoption of new technology and favorablerainfall, Ethio-
pia enjoyed two consecutive years of bumper crops in 2000/01 and 2001/02.

11. Council of Ministers Regulation 25/1992; Council of Ministers Regulation 104/1992.
12. Council of Ministers Regulation 58/1999.
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But the blessings of technology and good weather did not translate into
improvements in maize farm households’ well-being. The farmgate price of
mai ze declined by an unprecedented 80 percent in early 2002, making maize
farming highly unprofitable—so much so that some farmers allegedly did not
find it worthwhile to harvest their maize crops. The ratio of input prices to
producers’ pricesincreased from 1.7 in 2000 to about 9.0 in 2002, and fertil-
izer application declined by 22 percent in the next cropping year.'® Although
price stabilization was no longer part of its mandate, the EGTE was directed
to buy maize in order to boost farmers’ confidence. The EGTE procured
18,000 tons of maize, of which 11,000 tons were exported. The situation took
aturn for theworsein mid-2002, however. When expected rains did not come
in time for the main cropping season (meher), farmers reduced their applica-
tion of modern inputs, and it became evident that cereal production would be
significantly lower than the previous year. The production forecasts for maize
were revised downward by as much as 52 percent, making both the govern-
ment and its development partners nervous about a looming food security
crisis, with potentially 15 million people facing food shortage. The crisiswas
eventually averted by generous donor support that included more than 1 mil-
lion tons of food aid.

The EGTE faced quite the opposite challenge in 2005-08. Despite con-
secutive years of reported good harvests, the prices of major cereals started
rising sharply in late 2005, as did overall macroinflation. Local grain procure-
ment by the World Food Programme (WFP) and the EGTE fell to almost zero,
and strategic cereal reserves declined to an unprecedented low level of only
17,000 tons in the third quarter of 2008 (Rashid and Lemma 2011), posing a
significant risk of increased vulnerability for poor households. Furthermore,
although many rural househol ds had accessto the large-scal e Productive Safety
Net Programme, there was no such program for urban households. Therefore,
rising nominal pricesin the main urban centers became amajor policy concern,
leading the government to implement an urban food rationing programin April
2007. Actual distribution of wheat under this program began in Addis Ababa
inJune 2007; 11 other urban centerswere added by August 2008. Between June
2007 and June 2008, the program distributed about 249,000 tons of wheat at a
subsidized rate of Ethiopian birr (ETB) 1,800 (or about $180) per ton, which
was 41 percent lower than the wholesal e price in June 2007 of $308 per ton and
76 percent lower than the wholesale price in June 2008 of $763 per ton in the
Addis Ababa market.4

13. These are the authors' estimates based on Agricultural Input Supply Enterprise data.

14. Becauseof the high pricedifferentials, urban food rationing served as an incometransfer
program. According to data from an urban household survey administered by the World Food
Programmein June and July 2008, about 93 percent of recipient householdsimmediately sold their
ration on the open market, either to buy other cereals or to meet other consumption needs.
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Public Investmentsin Infrastructure and I nfor mation

Efficient functioning of commodity markets depends on the adequacy of infra-
structure, information, and institutions. Most of the market studies in Ethiopia
inthe 1980s highlighted the inadequacy of rural infrastructure asafundamental
reason for interregional price spikes and inefficient price formation, as well as
amain cause of famine (Webb and von Braun 1994). In the 1980s, more than
90 percent of the country’s population lived more than 48 hours' walk from a
paved road (WFP 1989); transport was largely controlled by the government,
telecommunication was thin, and mobile phone technology was nonexistent.
Since the early 1990s, however, there has been significant improvement in
physical infrastructure in Ethiopia, with implications for growth, poverty reduc-
tion, and functioning of markets. A summary of historical data regarding the
indicators of development of key infrastructure are presented in Table 5.1; each
of theseis discussed in further detail below.

The Road Network

Given the country’s wide dispersion of production and consumption centers,
the development of roadsis critical for the interregional grain trade. However,
public investment in developing roads, especially rural roads, was limited for
along time. As shown in Figure 5.1, the road network in Ethiopia expanded
substantially after 1951, with the most rapid growth occurring after 1990. The
total length of roads (asphalt and gravel) was 6,400 kilometersin 1951, growing
to only 9,100 kilometers by the early 1970s and to about 16,100 kilometers by
the mid-1980s. There was no official figure on rural roads until about 1976. The
Derg regime focused on rural roads but added only about 5,500 kilometers by
the time the regime was overthrown. When the transitional government came
to power in 1991, the country had about 4,100 kilometers of asphalt roads,
9,300 kilometers of gravel roads, and about 5,600 kilometers of rural roads.
Things then started changing quite rapidly—the length of rura roads jumped
from about 5,600 kilometers to 15,500 kilometers by 2000, while gravel and
asphalt roads grew by about 36.6 and 8.0 percent, respectively. In 2008, Ethio-
pia had almost 24,000 kilometers of rural roads, almost five times the length of
rural roadsthat had existed in 1992 (excluding Eritrea). Understandably, asphalt
and gravel roads did not increase as quickly, though they registered growth rates
of 71 and 60 percent, respectively, between 1992 and 2008.1°

Although focusing on rural infrastructure in the early 1990s was neces-
sary, cereal marketing will continue to face problems unless these rural roads
are converted into modern, all-weather roads. Three issues are worth noting.
First, becauserural and gravel roadsarethe major road types acrossthe country,

15. Asdiscussed in Chapter 2, these road investments resulted in substantial reductions in
travel time.
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FIGURE 5.1 Trendsin road development in Ethiopia, 1951-2007
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the majority of grain transport from production areas to consumption centers
can take place only during the dry season. This prevents producersand regional
grain traders from taking advantage of higher prices during the lean season.
Second, with the shortened time period for road access, there isincreased pres-
sure on the limited marketing infrastructure to transport grain to consumption
centers, which might increase the demand for marketing services and hence
increase marketing costs. Third, the cost of operating trucks on gravel and rural
roads is also higher than operating them on all-weather roads, which in turn
results in an increase in transportation cost. Thus, converting many of these
rural roads into all-weather roads can be an important part of the country’s
long-term strategy for market development.

Telephone and Telecommunication Services

The availability and quality of telecommunication services affects marketing
costs by influencing market agents’ access to price information and by enhanc-
ing their ability to find and negotiate transactions with trading partners. During
the socialist regime, access to telephone lines was extremely difficult. The wait-
ing time for a phone connection was long. Under the present regime, there has
been steady improvement in the number of telephone lines and tel ephone sets
in the country. The number of landline telephones has increased more than
eight-fold, from 148,739 in 1988 to 897,000 in 2008.



132 Shahidur Rashid and Asfaw Negassa

Cellular phone ownership in Ethiopia has grown from practically zero in
1999 to about 2 million in 2008. Thisis clearly an indication of progress, but
the avail able data suggest that the country israpidly falling behind its neighbors
intermsof cellular connectivity. Figure 5.2 presents historical dataon the own-
ership of cellular phones per 100 peoplein Ethiopiaand three of its neighbors—
Kenya, Rwanda, and Uganda. The figure clearly shows that although all four
countries were at the same level in 2000, Ethiopia s neighbors started rapidly
outpacing it. By 2008, almost one out of every two peoplein Kenya, one out of
every three people in Uganda, and one out of every seven people in Rwanda
had a cell phone. By contrast, the number was only one out of every 50 people
in Ethiopia. In other words, only 2 percent of the country’s population had
accessto acell phonein 2008. Thisisbecause, unlikein neighboring countries,
in Ethiopiacellular phones continue to be under agovernment monopoly. Until
very recently, although people in most other African countries could obtain a
subscriber identity module (SIM) card from kiosks on street corners, Ethiopians
required government permission to own acell phone. That process has become
easier now, and the subscription is subsequently picking up. However, the
country still lags far behind its neighbors.

Trucks and Transport Services

The public sector dominated the provision of transport services during the
socialist regime. Asthe private sector waslimited, so wasthe private ownership
of trucks. Since the reforms of the early 1990s, the total number of trucks has
steadily increased. The number of small trucks, with a capacity of up to 7 tons,
hasincreased more than eight-fold, from about 5,600 in 1993 to 48,200 in 2008.
The number of larger trucks, with a capacity of 7.1 to 18.0 tons, has increased
by 10.6 percent, from about 10,600 to 11,800. Overal, the total number of
trucks has shown a large increase since 1999.

The increase in the number of trucks does not imply perfect competition
in the Ethiopian trucking business. The ownership structure plays an important
role as well. Currently, there are several types of firms operating in the transport
sector, which include: (1) private limited-liability companies that own trucks
and run their businesses independently, (2) share companies that facilitate the
process of finding clients (truck users) for their members, (3) share companies
that own trucks and rent to others,6 (4) large endowment transport compa-
nies (such as Black Lion, Dinsho, and Trans), and (5) public transport enter-
prises (such asBekelcha). In addition, avery small percentage of smaller trucks
(2 percent) are owned by private individuals.

Thesizeand distribution of licensed commercial trucksfor different oper-
ator groups is given in Table 5.2. The numbers show that, with associations
(including share and endowment companies) owning 72 percent of all trucks,

16. These companies are owned by former government employees who owned the govern-
ment’s fleets under the scheme of public enterprise privatization.
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FIGURE 5.2 Cellular phone ownership per 100 people in Ethiopia and its neighbors,
2000-08
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TABLE 5.2 Size and distribution of licensed commercia trucks, by operator groups, 2006

Share, by

Types of trucks (thousands) ownership

Truck/  Semi- types
Ownership or operator groups Trucks trailers trailers Others  Total  (percent)
Associations 4,729 1,231 310 1,323 7,593 72
Private individuals 123 80 30 20 253 2
Private companies 56 885 239 87 1,267 12
Enterprises 3 32 131 na 166 2
Enterprise affiliates 740 25 8 73 846 8
Government organizations 197 198 46 1 442 4
Total, by type of vehicle 5,848 2,451 764 1,504 10,567 n.a

Shares (percent), by vehicletype  55.3 23.2 7.2 14.2 100.0 n.a

sourck: Ethiopia, EIA (2008).
NOTE: N.a = not applicable.

the ownership distribution is highly skewed. Only 14 percent of trucks are
owned by privateindividualsand companies. Thetransport sector is dominated
by large companies that own modern fleets. Independent transporters are lim-
ited to old-fashioned trucks and operate in remote areas that the modern fleets
cannot access. Most long-distance transport activities are related to food aid



134 Shahidur Rashid and Asfaw Negassa

relief operations in which small private transporters with traditional fleets do
not have a competitive advantage due to economies of scale. Small private
transporters also do not have the capacity to move all therelief itemsin ashort
time, asis often required by relief organizations.

Marketing and Pricing Information

Traditionally, grain traders have relied on informal sources of market informa-
tion, such as friends and neighbors who visited markets, tradersin different mar-
kets, and personal visitsto market centers. A few government organizations, such
asthe EGTE and CSA, collect agricultural prices around the country. However,
the EGTE pricesarecollected only for that organization’ sown internal marketing
and administrative decisionmaking, and the CSA typically takes several months
to makeitsprice dataavailable. Therefore, priceinformation from public sources
israrely analyzed and communicated to the market agents on time. As a conse-
guence, regiona wholesalegraintradersrely mostly on brokersin central markets
for priceinformation. A system of collection and dissemination of priceinforma-
tion through radio broadcasts and bulletins was started by the Grain Market
Research Project in 1996. When the project ended in 1998, the data collection
continued, but the analysis, radio broadcast, and reporting of the market informa:
tion was either discontinued or continued on avery limited scale.

In addition to priceinformation, actorsin the grain market need information
regarding food aid pledges and arrivals, planned and actual local grain purchases
by donor agencies, planned and actual commercial importsand exports of grains,
the expected production situation (surpluses and shortages), stock releases from
thefood security reserve or intended purchases for the food security reserve, and
changes in the demand for grain. Currently, there are no well-coordinated chan-
nel sthrough which thisinformation iscommuni cated to various participants. The
Ethiopian Commaodity Exchange (ECX) may at some point play thisrole, but as
of mid-2011, the volume of trade in cereals was too small for the ECX pricesto
serve asreliable indicators of overall market conditions.

The Structure of Cereal Markets

Wide regional dispersion in cereal production and consumption in Ethiopia
provides an opportunity for the interregional grain trade to flourish and reinforces
the importance of efficient spatial and temporal arbitrage by the marketing
agents. Thissection discussesthe organization of cereal markets, with emphasis
on the changing composition of market actors and broad changesin the overall
market structure.

The Marketing Chain and the Key Actors

The cereal marketing chain in Ethiopiaislong and complex, involving various
types of market agents (Figure 5.3). This was not the case in the 1980s, when
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FIGURE 5.3 Cereal value chain map involving traditional market channels
in Ethiopia
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most of the market actors operated on alimited scale. The cereal market struc-
turein that period was dominated by the AMC, which served urban consumers
with supplies from small producers. Official farmgate prices were set by the
AMC and remained the same throughout the country. However, open market
priceswere often much higher and varied acrossregions. For example, after the
major drought in 1984, wholesale grain prices for teff in 1985 were officially
fixed at ETB 4.5 per kilogram, whereas open market prices were ETB 7.7 per
kilogram in food-surplus Gojjam and ETB 15.7 per kilogram in food-deficit
Wello (Webb and von Braun 1994). A major reason for this high interregional
variability was government restriction of the movement of cereals.

Today severa types of traders of various sizes and scales operate in cereal
marketsin Ethiopia, with small-scal e traders dominating both ends of the market-
ing chain. These traders and processors can be grouped according to the four
major market functionsthey perform: aggregation, wholesaling, processing, and
retailing. Themarketing chain startswith smallholder farmersand various buyers
(petty traders, farmers-cum-traders, and, more recently, primary cooperatives)
that aggregate the small volumestypically sold by individual farmers. The other
key actors at this tier of the marketing chain are state and commercial farmers
owning more than 100 hectares of land, who account for about 5 percent of maize
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and wheat production. Some of these farmers also have cereal trading businesses
that supply flour millers, aid agencies, the EGTE, and the wholesalers.

On the second tier of the chain are the wholesalers, including the EGTE,
who mainly perform the tasks of temporal and spatial arbitrage. Wholesalers
are also the main suppliers of cereals to the flour millers and other processors.
Brokers (traders who arrange cereal trades but do not buy or sell grain them-
selves) also play a key role in the coordination of grain buying, selling, and
transporting by matching buyers and sellers, inspecting and witnessing trans-
actions, and providing guaranteesto enforce contracts. In general, brokersoper-
ate at both the production and the consumption end of the marketing chain.
However, the major activities of brokers are concentrated in Addis Ababa,
where the brokers receive grain from the regional wholesalers, inspect its qual-
ity, determine its price, and sell it on behalf of their clients. The final stage of
the marketing chain is retailing to the consumers.

There have been two major changesin the cereal market structurein recent
years. the establishment of the ECX and the emergence of aid agenciesasimpor-
tant buyers. Thelaunching of the ECX coincided with global price hikesand the
balance-of -payments crisis in the country, which led to a rationing of foreign
exchange and to further escalation of cereal pricesin domestic markets (IFPRI
and EDRI 2009; Rashid 2010). The cereal market was quite volatile, and, unlike
in the case of coffee, the government did not pass any law mandating cereal
traders to trade through the ECX floor. According to available data, from its
inception in April 2008 to February 2009, ECX traded only 950 tons of maize
and 90 tons of wheat (Rashid, Winter-Nelson, and Garcia2010). Given the size
of the cereal markets, this volume of trade is unlikely to have any significant
impact. On the other hand, athough it was prohibited from buying during the
2007-09 price hikes, the WFP procured an average of 394,000 tons of maizeand
wheat from Ethiopia from 2003-04 to 2006—07. One-fifth of this grain was
procured through the EGTE. Somelarge cereal traders have al so becomeregular
suppliers to the WFP and other nongovernmental organizations.

Broad Changesin the Cereal Market Structure

Changesin the cereal market structure may mean changesin (1) the number of
market actorsat both the production and marketing levels, (2) the scale at which
market actors operate, and (3) the functions that market actors perform in
accord with existing rules and regulations. A systematic assessment of each of
these aspects is beyond the scope of this chapter. However, broad changes can
betraced based on available surveys and secondary data. That iswhat we attempt
to doin this section.

Table 5.3 presents the general structural changesin Ethiopian cereal mar-
kets. Since the 1980s, there have been four major changes at the production
level. First, available statistics suggest that the proportion of cultivated lands
of less than 2 hectares owned by households has been declining steadily over
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the past three decades. In 1982—83, there were about 8 million peasant families
and 6 million hectares of cultivated land under crop agriculture, and the propor-
tion of land owned by these peasant families was about 95 percent (Ghose
1985). The land use reports of the CSA, which the agency began publishing in
the 1990s, indicate that this share declined to 65 percent in the 1990s and 56
percent during 2000-2008.17 Given population pressures, these changes are
understandable. However, the CSA statistics on the proportion of farmers own-
ing less than 2 hectares of land is puzzling. According to official statistics, the
proportion of holdings smaller than 2 hectares declined from 87 percent in the
1990s to 80 percent in the 2000s. The third major change, which began in
the past 10-15 years, has been the emergence of commercial farmers. Although
they represent less than 1 percent of total holdings, this group accounts for 5
percent of total maize production and a much larger share of marketed surplus.
Finally, although coverage is not yet extensive, cooperatives are playing an
increasingly important role in cereal markets (Bernard and Spielman 20009;
Bernard et al. 2010).

The biggest changes, however, have occurred in the marketing of cereals.
These include (1) the diminished role of public food marketing, (2) growth in
cereal processing, (3) the increasingly important role of the cooperatives in
marketing, and (4) the inception of the commodity warehouse receipt system.
Furthermore, although it has not had much impact on the cereal markets, a
government proclamation now requires all exports of coffee and pulses to go
through the ECX.

The Changing Role of Public Food Marketing

Asdiscussed earlier, the cereal markets went through adramatic change during
the Derg regime. The AMC market share increased from a mere 10 percent
during 196074 to about 57 percent by the 1980s (see Table 5.3). In the 1980s,
public market shares declined to 40 percent, but this decline was due not to
reduced public interventions but rather to adecline in production and marketed
suppliesinthemid-1980s. Inthe 1990s, thegovernment’ smarket share declined
drastically to 4 percent; in 2008 it was less than 2 percent. In other words, the
cereal market is now largely dominated by the private traders and processors.
Although the role of the government in cereal trade has declined, the vol-
ume of cereal trade and the number of traders haveincreased. During 1975-80,
the average production of major cereals was 4.5 million tons, of which 11 per-
cent was marketed surplus. Given that the government’ s share was 57 percent,
thisimpliesthat the government controlled 285,000 tons of the half-milliontons
of marketed surplus, leaving the rest for the private sector. Smaller assemblers
at the bottom of the marketing chain deal in about 100 quintals of cereals per

17. Only three land use reports (for 1995/96, 1997/98, and 1999/2000) are available from
the 1990s.
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trader. Assuming that all marketed surplus passes through these small traders,
therewere afew morethan 21,000 traders of thissort in the 1980s. In the 2000s,
cereal production averaged 10.7 million tons; of this, 28.1 percent, equivalent
to 2.95 million tons, were marketed. Giventhat the EGTE’ ssharewasonly 1.87
percent, thisimpliesthat the government dealt in only 56,000 tons of cereal and
left the rest (about 3.0 million tons) for the private market. Given that a small
trader deals in about 10 tons per year, one can conclude that there were about
300,000 traders of this type in the 2000s, which was 14 times more than the
number of traders in the 1980s. These statistics suggest a large increase in
competition and aso indicate that cereal trading is a major livelihood of the
rural population.

Cereal Processing

A significant proportion of grain continues to be consumed on-farm in Ethiopia.
In very remote rural areas, cereals are still processed manually using mortars
and pestles or grinding stones. In relatively accessible rural areas, small-scale
water mills, diesel flour mills, and small-scale flour mills are used to process
cereds. In these areas, rural households bring their grain to the mills to be pro-
cessed and pay the processing fee based on the weight of the grain processed.
Because manual flour processing is time-consuming, access to reasonably
priced flour mills in rural areas represents a great labor-saving opportunity for
farms, particularly during peak agricultural seasons. Given that cereds take
up alarge share of rural households’ food budgets and that improved process-
ing can provide cost savings for rural households, the development of pro-
cessing not only will change the market structure but also has the potential for
significant welfare gains for many rural households.

Fortunately, growth in cereal processing has already begun in the country.
Until the early 1990s, all commercial flour mills were owned by the govern-
ment. There were no private-sector-owned flour mills until the mid-1990s. This
started changing rapidly in the early 2000s. In 2008, there were 65 large com-
mercial flour mills in the country, with an annual processing capacity of 968,000
tons, whichis equivalent to about 30 percent of the market surplusin the coun-
try (Table 5.4). Although the processing sector has shown significant growth in
a short period of time, the growth in flour mills appears to be highly concen-
trated. For example, 76 percent of mills are located in Oromiya and Addis
Ababa regions, and these two regions account for more than 80 percent of the
total processing capacity. Further investigation is needed to determine the extent
to which this regional concentration reflects preferences of households for favor-
ing commercial flour meals over custom-made flour meals.

Cooperatives

Smallholder cereal growers face a variety of challenges in accessing markets
for both inputs and outputs. Given the small scale and geographic dispersion of
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TABLE 5.4 Processing capacity and regional distribution of flour mills in Ethiopia,
2007-08

Average Total
capacity annual Region’s share
Number (metric tons capacity of total capacity

Region of mills per year per mill) (metric tons) (percent)
Addis Ababa 20 31,072 528,228 54
Amhara 7 5,591 39,140 4
Dire Dawa 1 37,397 37,397 4
Oromiya 29 9,380 262,625 27
SNNPR 3 15,000 45,000 5
Tigray 5 11,245 56,224 6
Tota 65 15,879 968,614 100

SourCE: Based on data from Ethiopia, EIA (2008).
NotE: SNNPR = Southern Nations, Nationalities, and People’ s Region.

cereal production in Ethiopia, cooperative marketing can, in principle, play a
significant role in promoting smallholders’ market participation through im-
proving the economies of scale in collection, storage, transportation, and mar-
keting of grains and farm inputs. Cooperatives can vertically integrate small-
holder farmers, eliminating some of the middlemen and thereby reducing the
length of the value chain and increasing margins for smallholders. Thisisthe
logic behind the government’ s heavy emphasis on promoting agricultural co-
operativesin recent years. Given the dismal history of cooperatives during the
Derg era, many have considered this policy move surprising.

However, the government appears to be committed to cooperative-led
agricultural commercialization. Since the inception of the policy, cooperative
membership has been rapidly rising in Ethiopia. The share of households par-
ticipating in agricultural cooperatives hasincreased in all major regions of the
country (Table 5.5). In 2005, only 9 percent of total smallholdersin Ethiopia
participated in a cooperative; this number jumped to 36 percent by 2008. More
importantly, growth in cooperative membership is higher in regions that grow
cereal—that is, Amhara, Oromiya, and the Southern Nations, Nationalities,
and Peopl€e’s Region (SNNPR). In Amhara, smallholders' membership in co-
operatives amost quadrupled, from 14 percent in 2005 to 54 percent in 2008.
Although overall smallholder membership was 31 and 21 percent in 2008 in
Oromiyaand the SNNPR, respectively, growthin membershipwasal so remark-
able in these two regions. For al regions, in 2008, on average, 28 percent of
cooperative members sold grainsthrough their cooperative. In 2005, fewer than
40 percent of households had access to a cooperative in their peasant associa-
tion, and only 17 percent of them participated in the cooperative if they had
accesstoit.
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TABLE 5.5 Cooperative membership and use of cooperatives for cereal sales, 2005 and 2008

Region (percent)

Year Participation, marketing indicators Tigray Amhara Oromiya SNNPR Total

2005 Smallholders participating in a coop 21 14 7 4 9
Smallholders with access to a coop 88 46 42 18 39
in their peasant association (PA)
Smallholders participating when they 22 4 12 9 17
have accessto acoop in their PA
2008 Householdsthat are members of 33 54 31 21 36
cooperatives
Cooperative members that sell grains 8 38 25 19 28
through cooperatives
Share of other households that sell 3 21 8 4 10

grain through cooperatives

SOURCE: Bernard et a. (2010).
~oTE: SNNPR = Southern Nations, Nationalities, and People’ s Region.

The Performance of Cereal Markets

Assessment of market performance requires analyses of prices (over time and
space) and the process that influences price formation. This follows from the
simplefact that the price of acommodity isthe outcome of an exchange process.
In the absence of public interventions, three important determinants of an efficient
exchange process (market fundamentals) are infrastructure, institutions, and in-
formation.® If there are inadequacies or incompleteness in these fundamentals,
it will be reflected in the prices. For instance, if the markets are not connected
with adequate infrastructure and efficient information flow, price shocks in one
market location may not get transmitted to the other, which can be detected
through spatial integration of market locations. Similarly, if farmers do not have
access to credit or risk-mitigating institutions, they are compelled to sell imme-
diately after harvest when prices are low. The presence of such ingtitutional
incompleteness can be detected though analysis of price seasonality.

18. Two examples can help make the point clear. First, the results of the “getting-prices-
right” campaign of the 1980s, which involved dismantling marketing boards and allowing market
forces to determine prices, varied widely across countries. Although liberalization led to higher
price variability (Barrett 1997) and subsequent policy reversals in some African countries (Jayne
et al. 2001), it was remarkably successful in Vietnam (Goletti and Minot 1998), arguably because
that country had better infrastructure and institutions. Second, famines and acute food insecurity
have historically been localized phenomena; in fact, many are named after a specific region of a
country. The classic exampleis the Bengal Famine of 1943, which tragically demonstrated how a
small declinein food production can trigger a massive food security crisis in the absence of infra-
structure, information, and risk-mitigating institutions (Dréze and Sen 1989).
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However, price analysisover time and space does not provide direct infor-
mation about market fundamentals and hence misses some critical aspects of
market performance. For example, prices between two locations can be inte-
grated even when transaction costs are high due to high search costs (finding
buyers and sellers) or high transport costs due to poor infrastructure. This can
be detected by estimating the costs and margins of trade between two locations.
Thus, in this section we present analyses of both prices and costs and margins.

Price Analyses

A REVIEW OF AVAILABLE MARKET INTEGRATION STUDIES.  Under the assumption of
competitive markets, spatial market equilibrium requires that the price differ-
entials between two market locations be equal to transfer costs, including the
opportunity costs of capital, labor, and risk. Empirical analyses of market inte-
gration can explain the extent and degree of market integration across various
market locations. However, when the market is controlled by the government,
as was the case in Ethiopia during the socialist regime, such analysisis essen-
tially meaningless. This is the reason that policy analysts never embarked on
such analyses in Ethiopia when grain markets were controlled by the AMC.

With the advent of structural adjustment programs and the dismantling of
marketing boards, there was increased interest in market integration analyses,
such analyses provided evidence as to how markets were evolving following
liberalization. Growing interest in the topic led to substantial improvementsin
the methods of analyzing market integration as well, with more recent applica-
tions relying on variants of parity-bound models (PBMs) and threshold co-
integration methods.'® There have been anumber of studies, using a variety of
econometric methods, on Ethiopian grain markets. The key results, geographic
coverage, and methods of a set of studies are presented in Table 5.6.

A central message from al these studiesisthat the integration of markets
across various market locations hasimproved over time. Using price datafrom
the 1970s and 1980s, the authors of one of the studies, Dadi, Negassa, and
Franzel (1992) concluded that the spatial arbitrage was seriously flawed in
those decades. Things started changing following liberalization. Using a more
robust econometric method, Dercon (1995) concluded that liberalization in the
1990s has had important effects on both the short-run and the long-run integra-
tion of teff markets. In other words, compared to earlier decades, more teff
markets became integrated following the liberalization. Except for the study of
Negassa and Myers (2007), which examined the effects of the 1999 reforms
and reported mixed effects, all other studiesreported improved market integra-
tion across space in recent years.

19. For further details on the methods, please see Barrett (1996), McNew and Fackler (1997),
Barrett and Li (2002), and Campenhout (2007).
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SEASONALITY OF MAJOR CEREAL PRICES. Seasondity is a fact of life in any
agrarian production system. Prices of agricultural crops typicaly fall immedi-
ately after farmers harvest their crops and rise gradually thereafter. In acompeti-
tive market (and in the absence of new shocks such as large-scale government
interventions), the difference between the harvest-time price and lean-season
price should reflect the costs of storage, which consist of opportunity costs of
holding stocks (interest charges), storage losses, the costs of labor and capital,
and a normal profit (see Timmer, Falcon, and Pearson 1983). Drawing conclu-
sions about whether seasonality is consistent with competitive markets is diffi-
cult. However, any changesinthe price seasonality areindicative of improvement
(or deterioration) of market performance. An improvement in credit access can
aleviatefarmers' liquidity constraints and hence reduce distress sales and market
supply, resulting in an overall increasein postharvest prices. Similarly, improved
storage and credit access can lower the cost of storage and hence result in lower
lean-season prices. Wetry to capture these intrayear price changes by estimating
the seasondlity indexes of four major cereals for three time periods.®

Using the seasonality indexes by decade, one can draw two sets of broad
implications about whether there are (1) changes in the pattern of seasonality
and (2) changes in the magnitudes of indexes. The pattern of seasonality can
change, especiadly if acommodity is nontradable, only if there are changesin
the cropping season.?* Given that the farming season in Ethiopia has not changed
over the past three decades, we cannot expect a significant change in the overall
pattern of seasonality without large-scale public intervention. The estimatesin
Table 5.7 appear to be consistent with this idea—that is, prices go up after
harvest and rise thereafter—in the cases of maize and teff. Thisis not the case
for wheat, because the seasonal minimums have varied widely across decades.
This may be an outcome of a combination of several factors, such as the thin-
ness of wheat markets, the timing of food aid distribution, and the low level of
wheat production in the country.

In addition to helping us determine seasonality patterns, these estimates
can a so be used to draw implications about the improvement in seasonality by
checking whether there have been upward movements in the seasonal mini-
mums over time. The estimates for wheat are not conclusive in this regard.
However, both maize and teff have exhibited improvement over the past three
decades. The seasona minimumsfor thesetwo cereal shave moved up onemonth
each decade, from December in the 1980sto February (maize) and March (teff)
in the 2000s. On the other hand, the seasonal maximums have stabilized in the

20. Given the existing evidence on the spatial integration of markets, seasonality patterns
should be similar across various market locations. However, we also recognize that there is evi-
dencethat retail cereal prices between 2005 and 2006 rose sharply in some locations (see Sabates-
Wheeler and Devereux 2010).

21. This was the case when a winter crop was introduced in Asia during the Green
Revolution.
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month of August. However, the ratio of seasonal maximums and minimums
indicates that the gap between maximum and minimum increased in the 2000s,
reflecting unusual price hikes during 2007-09.

VARIABILITY IN GRAIN PRICES.  Because of itsinherent economic and political
implications, managing food priceinstability has attracted the attention of almost
all actorsin the food policymaking world over the past few decades. Politicians
want food pricestability irrespective of their ideology, public administratorshave
struggled to make food price policies work, and researchers have debated the
ways and means of ensuring food price stability. However, al actors agree on
the fact that food price instability can have detrimental consegquences for con-
sumers, producers, and overall economic growth.?? This is perhaps the reason
that governments across devel oping countries have repeatedly reverted to some
form of price stabilization. Despite officially withdrawing from market interven-
tion, the Ethiopian government had to intervene twice in its grain markets in
extraordinary situations in recent years. once in 2002-03, when cereal prices
collapsed, and again in 2007-08, when prices skyrocketed.

There is no quantitative guideline as to what level of price stahility is
desirable for agiven country. That level is essentially a political decision that
generally depends on country-specific realities. In this section we examine how
domestic grain price variability in Ethiopia changed over time by comparing
various measures of price variability. The simplest measure of variability isthe
coefficient of variation (CV), which expresses standard deviation as a percent-
age of means. Thismeasureis not appropriate when thereisatrend in the price
data or when the data contain high seasonal or irregular fluctuations. The trend
component of the data can be eliminated from the CV by using the Cuddy La
Valleindex (CLVI).2 Although it accounts for the trend, the CLVI still con-
tains seasonal and irregular components. Therefore, a moving average is used
to calculate the CV.

All three estimates are presented in Table 5.8. The results suggest that
cereal prices were more stable in the 1990s than in any other period and that in
the years following complete withdrawal of the EGTE from cereal price stabi-
lization there has been higher price variability. These results give rise to two
obvious questions: (1) Why was cereal price variability high in the 1980s
despite tight government control? and (2) Why did price variability increasein
the 2000s despite an overall improvement in market infrastructure? The answer
to the first question lies in the famine and production shocks in the 1980s.
Marketing restrictions that impeded cereal flows across administrative bound-
aries undoubtedly also played arole (Webb and von Braun 1994).

22. For further details, see Newbery and Stiglitz (1981), Timmer (1989), William and Wright
(1991), and Fafchamps (1992).

23. The CLVI isexpressed as CLVI = CVV(1 — R?), where CV isthe standard deviation as a
percentage of the mean and R? is obtained by regressing the log of prices on atime trend.
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TABLE 5.8 Cereal price variability over time, 1983-2008

. Cereals
Time
period Measures of variability Maize Wheat Sorghum Barley Teff
2000s  Coefficient of variation 71.33 53.45 59.82 60.95 51.27
Cuddy LaValleindex 36.37 24.40 29.35 23.05 28.48
Coefficient of variation 50.17 40.96 43.68 46.59 37.45
(based on aMA series)
1990s  Coefficient of variation 23.01 16.81 20.05 17.75 16.00
Cuddy LaValleindex 22.59 11.45 18.67 15.06 9.49
Coefficient of variation 17.07 13.79 14.23 15.18 13.29
(based on aMA series)
1980s  Coefficient of variation 4191 31.95 31.54 28.45 24.67
Cuddy LaValleindex 41.79 31.18 30.07 28.37 24.39
Coefficient of variation 34.72 24.54 26.66 21.14 18.92

(based on aMA series)

source: Authors' calculations based on price data from Ethiopia, EGTE (various years).
NoTE: MA = moving average.

On the other hand, high price variability in the postreform period has been
caused by production shocks in 2002-03 and by very unpredictable market
behaviors during 2006—08, when domestic prices went above import parity for
several months. A few in-depth studies have attempted to understand reasons
behind sharp increases in cereal prices despite consecutive years of bumper
harvests during 2006-08 (World Bank 2007; IFPRI and EDRI 2009; Rashid
and Lemma 2011). These studies conclude that the sharp price increase in that
period did not result from structural problems in the market; it was rather an
outcome of a set of information failures and macroeconomic policy responses.
In particular, these studies argue that the price increase resulted from a series
of events, including an overestimated production forecast, abal ance-of -payments
problem that prompted the government’ s decision to ration foreign exchanges
and restrict private imports (IFPRI and EDRI 2009; Rashid and Lemma 2011),
and a disproportionate increase in the money supply relative to overall eco-
nomic growth (World Bank 2007).

Marketing Costs and Margins

Analyses of marketing costs and margins can reveal important information
about the functioning of a market. In many developing countries, marketing
margins, the difference between farmgate price and consumer price, are large;
this can be due either to high transaction costs or to some kind of market imper-
fection. When thelarge marginisdueto high transaction costs, it can bereduced
by appropriate government investment in infrastructure. On the other hand, if
the margin is excessively high compared to carefully collected data on total
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transaction costs, it would imply the presence of monopolistic behavior in the
market. In this section we compare costs and margins of the cereal trade from
two different traders surveys—one conducted in 2002 and the other in 2008,
respectively. The first survey was conducted by IFPRI and the International
Livestock Research Institute, and the second was conducted by IFPRI and the
Ethiopian Development Research Institute. Four important points need to be
highlighted about the comparahility of theresults: (1) both surveysincluded the
same set of questions regarding costs and margins; (2) only the samples of
marketsthat wereincluded in both surveysare used; (3) dueto wide dispersion,
both mean and median values are reported; and finally, (4) the estimated nomi-
nal numbers are deflated by the general consumer price index (CPI).?*

Table5.9 presentsthe summary of componentsof transaction costsand trade
margins from this analysis. The estimates suggest that, since 2002, there have
been sizeable declines in most components of transaction costs and margins,
especidly if the mean values are considered. In 2006 prices, the mean transaction
cost per ton of traded volumein 2002 was ETB 176, which declined to about ETB
66 in 2008; that is, the real price in 2008 was far less than half of 2002 prices.
When median values are considered, the estimate drops from ETB 53 per tonin
2002 to ETB 22 per tonin 2008, which trandlates to adecline of about 59 percent.
In other words, total transaction costs in 2008 were less than half of what they
were in 2002. Looking at the components of these costs, we see very sharp
declinesin three large cost components: transport costs, handling costs, and bro-
kerage costs. Compared to 2002, the average handling and transport costs per ton
in 2008 were about 32 and 27 percent, respectively. The brokerage fees declined
even more dramatically, with 2008 costs 8 percent of those in 2002.

Changesin trade marginstell asimilar story. The average price differential
—the difference between sales and purchase price—declined from ETB 141 per
tonin 2002 to ETB 102 per ton in 2008. Therewere similar declinesin both gross
and net margins, although the magnitudes were smaller if the median values are
considered. The gross margin, defined as the ratio of sales price to purchase price,
declined from 7 percent in 2002 to only 4 percent in 2008, if the mean values are
considered, and from 4 percent to 3 percent if median values are considered. The
net margin, defined as sale price minus purchase price plus transaction costs, also
declined from ETB 132 per ton to ETB 37 per ton.

The impacts of these changes on grain prices are substantial. To demon-
strate, consider the share of transaction costsin maize prices. In 2002, the whole-
sale price of maizewas ETB 553 per ton, and the transaction cost was ETB 100
per ton, or 18 percent of the price. In 2008, the wholesal e price of maize was

24. In an earlier version of this chapter we aso reported Gabre-Madhin’s (2001) results
based on her 1996 survey. Those estimates are now dropped because they are not strictly compa-
rable. Regarding the use of deflators, one can argue that the transaction costs are nonfood in nature
and hence should be deflated by the nonfood CPI. However, a large share of transaction costs are
labor related and are thus influenced by food inflation rather than nonfood inflation.
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TABLE 5.9 Changesin thereal costs and margins of the grain trade since 1996

Absolute
change since
2002 2008 2002
Costs and margins Mean Median Mean Median Mean Median

A. Transaction costs
Total transaction costs (ETB/ton) 176.4 5291 657 21.90 1107 31.01

Handling 547 1058 17.7 591 369 467
Sacking 564 2429 210 694 354 1734
Transport 37.0 6.88 9.9 328 272 359
Storage 18 0.05 0.7 0.22 11 0.17
Road stop 0.0 0.53 0.0 0.07 00 046
Brokers 15.9 4.76 13 109 146 367
Travel 14 0.53 0.7 0.22 08 031
Others 9.2 529 145 4.16 5.3 1.13

B. Trade margins
Price difference (ETB/ton) 1410 882 1022 73.0 389 1519
Gross margin rate (percent) 7 4 4 3 3 1
Net margin (ETB/ton) 132.3 529 370 438 953 911

sourck: The estimatesfor 2002 and 2008 are cal culated by the authorsfrom IFPRI-ILRI and IFPRI-
EDRI surveys conducted in 2002 and 2008, respectively. Their calculations are based on the sam-
ples that match in both rounds.

NoTES: All nominal values are deflated by the April consumer price index (December 2006 = 100)
because the surveys were conducted during March—-May of the respective years. ETB/ton = Ethio-
pian birr per ton. Gross margin is defined as the percentage difference between sale and purchase
price. Net margin is defined as the difference between sale price and the sum of purchase price and
out-of-pocket transaction costs.

ETB 4,170 per ton, while the transaction cost was ETB 90 per ton, or about 2.2
percent of the price. If the transaction costs had remained at the 2002 level,
priceswould have been morethan 15 percent higher. In other words, the whol e-
sale price of maize would have been ETB 4,796 per ton, and market conditions
would have been far worse than what was observed in 2008. Thus, although
other factors might have played roles, these numbers areindicative of an overall
improvement in Ethiopian cereal market efficiency.

Conclusions

Cereal production and marketing play vital rolesin Ethiopia s economy. Mgjor
changes in the ideology of the Ethiopian government have contributed to sev-
eral key shiftsin Ethiopian cereal markets and policy structure. The imperial
regime under Emperor Haile Selassie was characterized by limited government
interventions and minimal rural infrastructure. The state-controlled markets
under the Derg regime introduced a period of significant government involve-
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ment, setting pricesthrough the AMC. Therecent period has been characterized
by a series of reforms and investments in improving market fundamentals,
which have triggered increasing competition in the country’s cereal market.
Since the early 1990s, the government has gradually withdrawn from the mar-
ket by limiting the roles and responsibilities of the EGTE, the national food
logistics agency. These policy reforms have resulted in major changes in the
structure of Ethiopian cereal markets, including an increase in the number of
all types of market actors, the emergence of cooperatives in both production
and marketing, and growth of the grain processing sector. However, the EGTE
has continued ad hoc market interventions in recent years, including domestic
procurement in 2003 and international procurement and domestic distribution
in 2007-08. This chapter argues that, in order to avoid market actors' loss of
policy credibility, itisimportant to make EGTE interventionsrule-based, trans-
parent, and predictable.

Great strides have been made in terms of improving market fundamentals
such as roads, telecommunications, and market institutions (including com-
modity exchanges and warehouse receipts systems) in the past 10 years. These
improvements have contributed to reducing transaction costs and improving
market efficiency. However, this chapter argues that two issues need further
policy attention. First, Ethiopia still lags far behind its neighbors in terms of
cellular phone ownership. Only 2 percent of the peoplein Ethiopiaowned acell
phone in 2008, compared to more than 40 percent in Kenya and more than 30
percent in Uganda. Y et, all three countries were at the same level of cell phone
ownership only about 8 years ago. Second, athough there was much hope and
optimism during the inception and launch of the ECX, the exchange has not
lived up to expectations in terms of promoting cereal market development. In
fact, given the size of the country’s cereal markets, the cereal trade volume at
the ECX will have to increase many times to influence prices and to pass other
anticipated benefits to the market actors.

The performance of the Ethiopian cereal market has greatly improved,
particularly intermsof increased market integration and reduction in marketing
costs and margins. However, price variability has worsened in the past decade.
Thisispartly dueto the unusual circumstance of 2003 and just before and after
the cereal price spikein 2007 and 2008, when policy interventions were ad hoc
and unpredictable. Almost all existing studies find that cereal markets are spa-
tially integrated, suggesting that there are no abnormalities in price transmis-
sion. Furthermore, contrary to the common perception that the seasonality of
grain markets is changing, this study finds that seasonal variations in prices tend
to follow the country’s production cycles. Price stability varied in both the
1980s and the 2000s, most likely stemming from famine conditionsin the 1980s
and the recent food price crisis. Thus, there is substantial evidence that cereal
markets in Ethiopia have matured over the years. Continued progress is not
automatic, however, and will depend much on government policy and invest-
ments in market infrastructure.
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6 Livestock Production and Marketing

ASFAW NEGASSA, SHAHIDUR RASHID,
BERHANU GEBREMEDHIN, AND ADAM KENNEDY

The livestock sector is an important subsector of Ethiopia s economy in terms
of itscontributionsto both agricultural value-added and national grossdomestic
product (GDP). Between 1995/96 and 2005/06, the livestock subsector’ s share
averaged 24 percent of agricultural GDP and 11 percent of national GDP (Ethi-
opia, NBE 2006). The contribution of livestock and livestock product exports
to foreign exchange earnings is also significant. The annual average revenue
from livestock and livestock product exports is estimated to have been 13 per-
cent of theannual national export earnings during the period 2000/01 to 2007/08
(Ethiopia, NBE 2008). Given Ethiopia's long, porous border, a large number
of cross-border exports also go unrecorded. According to a recent assessment
(GebreMariam et al. 2010), the total unofficial exports of livestock were worth
twice as much as the official record of $150 million.r If the unofficial export
figures are right, this means that the livestock sector would have accounted for
about 30 percent of the country’ s total exports of $1.5 billion in 2008/09.

At the household level, livestock playsacritical economic and social role
in the lives of pastoralists, agropastoralists, and smallholder farm households
in the central highlands. Livestock fulfills an important function in helping people
cope with shocks and accumulate wealth, and it also serves as a store of value
in the absence of formal financial institutions and other missing markets. In
smallholder mixed farming systems, livestock provides nutritious food, addi-
tional emergency and cash income, farm outputs and inputs, and fuel for cook-
ing food. Livestock is central to support and sustain the livelihoods of pastoral-
ists. Furthermore, available research suggests that with economic growth,
consumption patterns tend to change toward high-value, high-protein foods
such as those derived from livestock (Delgado et al. 1999).2 Thisimplies that,
given the economic growth in Ethiopia and the region, the market demand for
livestock and livestock products will continue to grow.

1. The official export earnings are from Ethiopia, NBE (2010), 64, Table 5.3.
2. Econometric estimates of income elasticities of demand for livestock products are pre-
sented in Chapter 7.
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Thereis no substantive disagreement about the future growth in livestock
demand and Ethiopia s potential to take advantage of this new trend. The gov-
ernment also appears to be convinced that the livestock subsector can play an
important rolein its ongoing effortstoward poverty alleviation and agriculture-
led growth. Government policy has been supportive of the livestock sector
through a wide range of fiscal, regulatory, and institutional policies relating to
livestock production and marketing. Thekey policiesincludeimproving veteri-
nary services, developing a credible certification system to avert future export
bans, promoting credit access, and improving the availability of feed. Thelive-
stock subsector has also been included as one of the focus areas of the newly
established Ethiopian Agricultural Transformation Agency. Some of these
policy initiatives are gradually being recognized. For instance, the National
Animal Health Diagnostic and | nvestigation Center, which wasinstituted under
a special project as part of the government’s policy focus, has recently been
designated as areference lab for the Horn of Africaby the UN Food and Agri-
culture Organization and the African Union (SPS-LMM 2011).3

However, behind all these policies are some very hard redlities. Both pro-
duction and marketing systems in the country suffer from serious bottlenecks
and constraints. The average productivity of livestock in the country is among
thelowest in theworld; theratio of livestock to humansison aperpetual down-
ward trend, pasturelands are declining fast, and the livestock mortality rate
remains one of the highest in the region. The main objective of this chapter is
to identify the major constraints to the livestock production and marketing
systems in Ethiopia. The chapter begins with an overview of Ethiopia's live-
stock subsectorsand then goesinto the analysisof the production and marketing
systems. Each of these three sections provides brief discussions of the key
issues, which are further explored in a separate section on opportunities and
policy challenges. The chapter concludes with a summary.

An Overview of Ethiopia’s Livestock Subsector
Trends in the National Livestock Population

The statistics on the livestock population are controversial. The official statis-
tics often exclude the estimates from the pastoral areas on the basis that it is
difficult to implement the sampling strategy of Ethiopia’s Central Statistical
Agency (CSA) in those areas. Some unofficial statistics from those areas are
availablebut are often contested. However, all sources seemto agreethat Ethio-
piahasthe largest livestock population in Africa. In 2008/09, Ethiopian seden-

3. We recognize that there is also disagreement about the government’s livestock policies,
especially about the motives of these policies and their impacts on Somali pastoralists (Devereux
2006, 2010). Further analysis and discussion of these issues are presented |ater.
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tary private holdings were estimated at about 49 million head of cattle, 25
million head of sheep, 22 million head of goats, and 38 million head of poultry
(Ethiopia, CSA 2008). Theselivestock estimatesexclude pastoral areasbecause
there are few to no official statistics for these regions.* Some rough expert
estimates indicate that pastoral areas account for about 20 percent of cattle, 40
percent of sheep, and 40 percent of goats in the country (Jabbar, Negassa, and
Gidyelew 2007). Thus, if these rough estimates are included, the national popu-
lation estimates for 2008/09 will change to 59 million cattle, 35 million sheep,
and 31 million goats.

The two main official sources of historical data, the Food and Agriculture
Organization (FAO) and the CSA, areinconsistent aswell (Table6.1). Accord-
ing to FAO statistics, the total number of cattle declined slightly in the 1970s
(0.4 percent per year), followed by asmall increase in the 1980s (1.1 percent
per year). Since 1990, there has been a steady increase in the cattle population,
with an average growth rate of about 3 percent. If the 200008 period is con-
sidered, the annual growth rateis calculated to be even higher, 4.2 percent.

In the cases of the sheep and goat populations, the trend was similar to that
for cattle in the 1970s and 1980s. During 1990-99, the sheep and goat popula-
tions actually declined by an average of 7.3 percent. This trend reversed after
2000, and the number of sheep and goats grew by roughly 13 percent. However,
the total sheep and goat populations have not yet reached their 1970-90 levels.
The poultry population was more or less stable for the first half of the time
period before declining rapidly in the 1990s. This decline stopped in the last
decade, but the number of poultry has not completely recovered.

The next set of statisticsin Table 6.1 covers 2001 to 2008/09 and is com-
piled from CSA Satistical Bulletins (Ethiopia, CSA 2001-09). Although the
magnitudes are dightly different, the two datasets appear to give consistent
estimates (in termsof trends) for all speciesexcept poultry, which are estimated
to have declined according to the CSA statistics. Although both sources show
anincreasein all speciesexcept poultry, neither source provides an explanation
as to what triggered that growth. In particular, even though there have been
policy changes, it is unclear whether growth was a policy outcome or whether
it wasaresult of improved feed availability dueto favorable weather conditions
for several yearsin arow.

Herd Characteristics: Spatial Distribution and Dynamics

Animportant part of characterizing thelivestock subsector in any given country
isan understanding of the herd characteristicsthere. Spatial aspectsare particu-
larly important in Ethiopiabecause of regional variationsin predominant ethnic

4. Official estimates are unavailable not just for livestock but for some of the vital statistics
of the country, including access to safe drinking water, marital status of household head, and edu-
cationa facilities (Devereux 2010).
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TABLE 6.1 Trendsin average number of animals, by livestock species, 1970-2008

Source Years Indicator® Cattle Sheep Goats Poultry
FAO (various 1970-79  Number (millionsof head) 26.2 234 17.3 50.7
years) Growth rate (percent) -038 039 -023 0.85
1980-89  Number (millionsof head)  27.2 234 17.6 54.4
Growth rate (percent) 1.05 0.36 0.40 1.40
199099  Number (millionsof head) 31.4 15.2 115 37.7
Growth rate (percent) 184 714 754 —7.65
2000-08  Number (millionsof head)  40.5 185 15 35.3
Growth rate (percent) 421 1245 1338 0.11
Ethiopia, CSA  2001-08  Number (millionsof head)  42.7 20.7 17.3 36.2
(2008) Growth rate (percent) 388 1044 948 -0.16

3 ndicator: Number isthe annual total averaged over the time period; growth rate is calculated using logarith-

mic regression.

groups and agroecological conditions. In particular, livestock’ srolein therural
economy and livestock herd dynamics (in-take and off-take patterns) are much
different in pastoralist systems than in the settled agriculture systems of the
central highlands. In addition, analysis of herd dynamics also offers valuable
insights about livestock mortality and profitability, as well as future prospects.

We begin by analyzing the spatial characteristics of Ethiopian herds. Two
points are clear from the spatial data. First, at the national level, alarger share
(63 percent) of Ethiopian cattleisinthe 3- to 10-year age group; of this, 36 percent
are females (Table 6.2). The official sources use this categorization to reflect
the fact that the cattle are more productive and valuable in this age group.
However, further disaggregation by agewould have hel ped us better understand
marketing behavior and the purpose of keeping livestock. In particular, unless
there were a distress sale, an optimizing household would perhaps sell a nar-
rower age group. Also, there could be variation across ethnic groups and the
use of livestock. For instance, although householdsin the central highlands use
livestock for plowing and transporting, pastoralists do not have similar usesfor
livestock. The other key point we can draw from Table 6.2 is that the share of
female cattle is much higher in the pastoral regions than in the highlands. The
share of femalesis about 80 percent in Afar, 70 percent in Gambella, and 68
percent in Somali region, reflecting differences in marketing behavior and pur-
poses of keeping cattle.

Further disaggregation of these data can offer important insights. For in-
stance, arecent study reports that Ethiopian households in the highlands own a
higher proportion of oxen because of their plowing and transportation needs
(Negassa and Jabbar 2008). However, we could not compile such disaggre-
gated data. At the aggregatelevel, various CSA reports suggest that the househol ds
keep older cattle for draft and breeding purposes. On the other hand, house-
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holds keep sheep and goats older than two years for breeding purposes only. In
terms of the class composition of cattle, oxen and cows account for about 44 per-
cent and 24 percent of cattle herds, respectively. By contrast, bulls and young
animals like heifers and calves together account for only about 32 percent
(Negassa and Jabbar 2008). The higher proportion of oxen confirms that the main
reason for keeping cattle in the highland areas of Ethiopiais for draft purposes.
This finding is consistent with the results of several other microlevel studies on
therole of livestock in smallholder crop-ivestock systems (Sansoucy et d. 1995).

For sheep and goats, we were unable to compile spatially disaggregated
datain such detail. Some aggregate numbers are available from various CSA
reports, which suggest that the age structure is very different for goats and
sheep. There are three age groups for animals between birth and age two
years (birth to six months, six months to one year, and between one and two
years) and onefor animalsolder than two years. According to recent statistics,
52 percent of sheep and 49 percent of goats are more than two yearsold. The
next-largest share is under six months old, which accounts for 25 percent of
goats and 27 percent of sheep. A review of the CSA reportsfor various years
indicated that the age structure of Ethiopian livestock has rarely changed
over theyears. Furthermore, the breeds of sheep and goats kept by households
are reported to be almost entirely indigenous. These statistics do not speak
well for the government’ s policies about the modernization and commercial-
ization of livestock. Given the availability of modern breeds and the govern-
ment’s concerted emphasis on the subsector, one would expect a significant
increase in adoption of improved breeds, which apparently has not happened
in Ethiopia.

Herd Dynamics

Detailed information on the in-takes and off-takes of major livestock species,
known as herd dynamicsin thelivestock literature, is presented in Negassaand
Jabbar (2008). These authors present detailed statistics on major sources of
inflows and outflows of cattle, sheep, and goats for both pastoralists and the
smallholders in the highlands. The magjority of smallholders and pastoralists
obtain cattle through births from their current herd, although highlanders also
procure animals from the pastoralists. In other words, thereisvery little market
participation, especially among the large pastoralists and large farmers. This
finding is consistent with those of other studies. For example, Barrett et al.
(2004) report that markets are not commonly used for restocking by larger pas-
toral households; poor households rely more heavily on purchases for restock-
ing. More specifically, between 74 percent and 86 percent of the inflows of the
sheep and goat populations for both production systems come from animal
births. For smallholdersin the highlands, purchases account for only 23 and 16
percent of the inflows of sheep and goats, respectively. The comparable esti-
mate for the pastoralistsis only about 8 percent.
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There are five channels of off-takes—sales, deaths, home slaughters, gifts,
and thefts—of which deaths account for the largest shares of livestock outflows
in Ethiopia (Figure 6.1). Deaths represent the single largest source of livestock
outflow in Ethiopia, accounting for 41 percent in the case of sheep and 47 percent
each for cattle and goats. Sales are the second-largest source of outflows, account-
ing for 18 percent of off-takesfor goats, 38 percent for sheep, and 45 percent for
cattle. Inthe“ other” category, which includes home slaughters, gifts, and thefts,
goats and sheep represent ahigher share because of ahigh share of home slaugh-
ters during Ethiopian festivals such as Fasika and the Ethiopian New Y ear. The
reasons for and the underlying implications of such high rates of animal deaths
are considered in a later section, but briefly these statistics are reflections of the
weak provision of public veterinary services, the limited existence of private
veterinary services, and increasing difficulties with feeds and grazing.

Livestock Production

Three sets of discussions are presented in this section, on (1) production orga-
nization, (2) productivity in aregional context, and (3) the underlying causes
of Ethiopia’s low productivity relative to other countries in the region, with a
special focus on Kenya.

Production Organizations
Livestock production in Ethiopiais organized in two broad ways: in the seden-
tary mixed crop-ivestock production system (highlands) and in the nomadic

FIGURE 6.1 Outflow of cattle, sheep, and goats, 2009
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pastoral production system (lowlands). However, we should note that there
are variations, and in some locations a mixture of both systems is practiced.
Although it does not yet appear in the national statistics, there is another less
important production organization in the periurban and urban areas of major
cities. Of thetotal cattle population, the highlands account for about 80 percent,
or about 40 million head. Available statisticsindicate that a highland household
owns, on average, two to four cattle and four to five goats or sheep (Negassa
and Jabbar 2008). Given that the rural population in the highlandsis around 55
million, or about 10 million households, these statistics suggest that not all
househol dsin the highlands own livestock. Among the households that do own
livestock, cattle are primarily used to provide draft power (about 45 percent)
and dairy products (about 25 percent). Commercial sales and meat production
are secondary reasons for herd keeping in the highlands.

Households largely rely on communal grazing and crop residues to feed
their cattle, and thisis becoming increasingly challenging for the highland herd
keepers due to expanding crop areas and hence decreasing pasturelands. This
is reflected in the recent trends in agricultural specialization in the highlands.
For instance, according to CSA data, the numbers of households exclusively
cultivating crops or exclusively keeping livestock are declining rapidly. In
2001-02, about 18 percent of farmerswere growing cropsonly, but that number
dropped to only 9 percent in 2008. Similarly, the percentage of householdsonly
keeping livestock dropped from 8 percent in 2001 to 5 percent in 2008. By
contrast, the percentage of farmers with both crop and livestock holdings
increased from 74 percent to 86 percent during the same period. Thus, farmers
appear to be adapting to changes by adopting a diversification strategy that
allows them to mitigate both risks of crop failure and losses of livestock.

The pastoral (lowland) livestock system is estimated to account for about
20 percent of Ethiopian cattle. With an estimated population of 10 million,
pastoralists include largely nomadic communities and sedentary agropastoral -
ists. Inthelowlands, nearly all households own herdswith an average of 10-15
cattle and 7-10 sheep or goats. Given that the majority of aherd isfemale, the
main purposes of keeping a herd are considered to be the production of dairy
products for household consumption and breeding. Ethiopian pastoralists are
often at odds with their agropastoralist neighbors, public officials, and govern-
ment policies. At the root of this conflict is a tension between protecting a
uniqueway of life (at least for the peoplein power in pastoral areas) and accept-
ing modernization. Pastoralists have limited access to the key provisions of
public services. Infact, thelack of public services and infrastructure can create
havoc in cases of large-scal e shocks, such asthe droughtsin 1999-2000, which
are considered to have been one of the most severe shocksin Ethiopia shistory
interms of thetotal affected people (CRED 2011). However, itisalso not clear
whether modernization is compatible with this unique way of life of pastoral-
ists, of which livestock isthe central part.
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This is an old debate but has drawn renewed attention in the context of
recent drought-rel ated food security problemsin the Horn of Africa. A number
of studies cast doubt on the viability of pastoralism as a primary livelihood
system (Sandford and Habtu 2000; Sandford 2004). The basis of their argu-
ments is the declining trend in the ratio of livestock to humans, which has
reached such acritically low level that thereisnot enough livestock to meet the
income and dietary needs of the pastoralists. Sandford (2004, 25) goes asfar as
to conclude that “ pastoralism and agro-pastoralism, the core activities, at pres-
ent nolonger provide even minimal livelihoods.” Devereux and Scoones (2006)
differ with Sandford (2004) on the groundsthat the ratio of livestock to humans
may not be important for Ethiopian pastoralists (Somalis) because trade and
remittances provideeffectiveinformal social protection for many familiesagainst
drought and other shocks. Clearly this debate boils down to whether there
should be policy interventions to expedite the process of modernization. Even
if one takes the view of Devereux and Scoones (2006), a transformation of
pastoralist society appears to be inevitable in the long run, but the difference
perhaps would be that the process of transformation would be natural instead
of policy imposed. If remittances from the diaspora are already significant, it is
likely that thetrend will continue, and once these peopl e of the diaspora assimi-
late with the new culture—beit abroad or in an urban center within the country
—itisunlikely that they will go back to pastoralism. If thisprocess of migration
continues, it will naturally change the pastoralists’ livelihood as we know it
today.

L eaving the previous debate aside for now, wefocus on another key aspect
of livestock production organization that is equally important for both high-
landers and pastoralists. This has to do with ownership patterns and herd sizes
at the household level, which in turn influence commercialization and modern-
ization. Furthermore, herd sizeis critically important for households' ability to
cope with shocks. Available studies suggest that herd recovery after a shock
depends on the size of the herd before experiencing the shock (Santos and Bar-
rett 2005). In other words, if the herd size is below some critical minimum, a
climatic shock can push the househol d into destitution. Studying the pastoralist
production system, Getachew and McPeak (2004) concluded that households
with larger herds recover from shocks significantly faster than households with
smaller herds; hence herd accumulation can be an effective way of reducing
risks and vulnerability (Getachew and McPeak 2004).

From apolicy standpoint, afundamental challengeisto determinewhether
there are policy justifications that can alter the incentive structure to reach an
equilibrium that represents a Pareto improvement. Table 6.3 presents some sum-
mary statistics on the livestock ownership and size of holdings of smallholders
in the highlands and of pastoralists. The numbers suggest that there have been
some changes in terms of livestock ownership and the sizes of livestock hold-
ings between the rounds of surveys, one conducted in 1999-2000 and the other
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in 200405, in the central highlands. The following changes are clear: (1) the
percentage of households owning no cattle increased from 17 percent in 1999—
2000 to 20 percent in 200405, but the households owning no sheep or goats
declined by 7 and 12 percent, respectively, and (2) shares of householdsowning
more than four animals declined from 44 to 40 percent in the case of cattle and
from 20 to 18 percent in the case of sheep but showed a dlight increase in the
case of goats.

A more interesting comparison is between smallholders and pastoralists
in the Borana area to the south near the Kenyan border. Similar to the case of
smallholders, a significant proportion of pastoralists (in Borana) do not own
sheep or goats. Infact, compared to householdsin the central highlands, alarger
proportion of households in Borana do not own any cattle or sheep, athough
the numbers are different in the case of goats. According to these surveys, 22
percent of pastoralistsdo not own any cattleat all, 80 percent do not own sheep,
and 58 percent do not own goats. However, the pastoralists appear to have
larger herd sizes than smallholder sedentary farmersin the highlands. On aver-
age, Borana pastoralists own about 13 head of cattle and 5 head of goats, com-
pared to 4 head of cattle and 2 head of goatsfor smallholder farmers. Peoplein
both systems own, on average, 2 head of sheep.

Going one step beyond primary production organization is the dairy sec-
tor, which lags far behind dairy organization in Kenya. The factors behind this
weak performance will be discussed later; only some basic facts are presented
in this section. The production and marketing of milk are primarily carried out
by smallholder farmersin the highlands. There hasbeen growthin milk produc-
tionin recent years. CSA dataindicatethat total raw milk production grew from
0.90 million tons in 2000 to 1.3 million tons in 2008, with an average growth
rate of 4.4 percent. Given a human population of about 80 million in Ethiopia
in 2008/09, this level of production is indeed very low. Note that these are
officially published data that did not include milk production in the pastoralist
and agropastoralist areas, where milk is consumed by the households and is
rarely marketed. However, there are some statistics on camel’s milk, which
amounted to about 0.168 million tons in 2008 and accounted for 13 percent of
total milk production.

The production organization for milk processing is also dominated by
smallholder farmers or smallholders' cooperatives. Depending on accessibility
and distance from major towns, smallholder dairy producers typicaly supply
raw milk to the market for immediate consumption or for further processing
by dairy cooperatives or private dairy processing firms. However, there are
many bottlenecksin the supply chain, which is evident from the fact that avery
small share of production goesto industrial processing. A recent study reports
that even in major urban markets like Addis Ababa, the dairy market is still
dominated by traditional dairy processing (Francesconi 2009). According to
this study, 75 percent of the marketed dairy products come from traditional
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processing, 17 percent from local industrial production, and the remaining 8
percent of local demand ismet through imports. In Ethiopiatraditional process-
ing refers to cottage processing, whereby individual farmers or cooperatives
produce traditional dairy products including fluid milk, fermented or sour milk
(ergo), and traditional cheese (ayib). Besides, most of the cottage dairy products
are consumed on-farm or in nearby towns. Fresh fluid milk is marketed within
close proximity of its production areas. These patterns demonstrate that, except
for cottage butter, the marketing of dairy products over significant distances is
limited due to perishability.

Livestock Productivity

All available statistics suggest that the productivity of livestock is among the
lowest inthe world. Average productivity numbersfrom the FAO are presented
in Table 6.4, which shows that Ethiopia lags behind almost all regional coun-
tries, regional averages, and world averages of productivity. The most strik-
ingly low productivity is in milk production, where Ethiopia’s production of
210 kilograms per year per cow isless than atenth of the world’'s productivity
of 2.3 tons and about a third of Kenya s 551 kilograms.

In addition to exhibiting the world’s lowest livestock productivity, more
disaggregated data for recent years indicate that Ethiopia has experienced no
significant productivity gains in recent years, even though its total meat pro-
duction has gone up by 4.6 percent, with mutton and goat meat registering
growth rates of 12 and 13 percent, respectively (Table 6.5). The total quantity

TABLE 6.4 Livestock productivity in African countries versus the world, 1999-2008

Meat
(carcass weight, per head per year)

Milk

Beef Mutton Goat meat Chicken  (kilograms per

Country (kilograms)  (kilograms) (kilograms) (grams)  head per year)
Ethiopia 108 10 8 800 210
Kenya 146 12 11 1,204 551
Malawi 205 14 12 800 451
Rwanda 104 12 11 900 494
Sudan 119 16 13 1,000 400
Tanzania 108 12 12 909 174
Uganda 150 14 12 1,300 350
Eastern Africa 127 11 11 966 321
Least developed countries 117 13 10 950 318
World 205 16 12 1,450 2,257

source: FAO (various years).
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TABLE 6.5 Livestock production and productivity, 2000, 2004, and 2008

Total production

(thousands of metric tons) Productivity?
Growth Growth
rate? rate?

Category 2000 2004 2008  (percent) 2000 2004 2008  (percent)
Meat 393 488 572 457 n.a
Beef 294 336 380 2.90 108 108 109 0.02
Mutton 36 60 82 12.30 10 10 10 -0.02
Goat meat 26 44 65 13.31 9 8 9 0.06
Chicken 38 47 46 0.11 1 1 1 0.00
Milk 900 1,050 1,350 4.35 207 210 211 0.61

source: FAO (various years).

NOTE: n.a = not available.

aProductivity measures. meat—carcass weight (kilograms per head); milk—kilograms per head per year.
bGrowth rate calculated over 2000-08.

of meat produced in 2008 was estimated at 572,000 tons, of which beef ac-
counted for 66 percent (380,000 tons). In terms of production, the production
of both goat meat and mutton more than doubled. Goat meat production in-
creased from 26,000 tonsin 2000 to 65,000 tonsin 2008, and mutton production
grew from 36,000 tons to 82,000 tons during the same period. These produc-
tion numbers are quite different from the productivity numbers presented in the
same table. Note that there was hardly any change in the productivity numbers
obtained from the FAO. All productivity growth numbers except those for milk
are at the level of two decimal points, ranging from —0.02 percent to 0.61 per-
cent. Therefore, it is quite obvious that the growth in meat production has
resulted from the increase in the number of slaughtered animals, not from an
increase in productivity. Comparing the estimates in Table 6.5 with those in
Table 6.1, it can be concluded that the growth in herd populations in 2000-08
was actually depleted through increased meat production in the same period.

Reasons for Ethiopia’s Low Livestock Productivity

A host of factors influence livestock productivity. The most important factors
include the availability and adoption of high-yielding breeds, access to veteri-
nary services, cultural and social practices of livestock rearing, grazing, and
feed supply constraints. These factorswill be further discussed later in the chap-
ter, but we would like to highlight two important points here. First, many of the
factors underlying low productivity can be termed some form of market failure
and hence justify policy supports. Apparently such policy supportsin Ethiopia
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have not fared as well as such supportsin its neighbors. For instance, dairying
in Kenya started at the beginning of the 20th century when European settlers
introduced exotic high-milk-producing cattle breeds and other forms of exotic
agriculture from Europe. There was a deliberate effort to promote the adoption
of these exotic breeds under the Swynnerton Plan of 1954, which encouraged
Kenyans to engage in commercia agriculture (Connelly 1998). At the time of
Kenya's independence from British rule in 1963, its dairy herd had grown
remarkably, to 400,000 head of exotic cattle (Muriuki 2009). Furthermore, the
government subsequently introduced highly subsidized input servicesfor animal
healthcare, production, artificial insemination and bull schemes, dipping to con-
trol ticks and other ectoparasites, and training of livestock specialists. In Ethio-
piathere was a clear lack of such initiatives until very recently.

These redlities are actually clear in recent Government of Ethiopia publi-
cations. A Ministry of Finance and Economic Development (MoFED) report
highlights that there is a significant productivity difference among local dairy
breeds. The milk yield for local dairy breedsisabout 1.5 liters per day per cow,
which is about one-eighth of the milk yield (9 liters per day per cow) for
improved dairy breeds (Ethiopia, MOFED 2006). The report also shows that
the difference in the length of lactation between the local and improved dairy
breeds is significantly large. Similarly, there is a substantial productivity dif-
ference between local and improved poultry breeds. The local poultry breeds
lay only 50 eggs per year, which isone-third the number laid by modern breeds,
which lay up to 150 eggs per year. Because a majority of Ethiopian livestock
consists of indigenous breeds, it is no surprise that the country’ s livestock pro-
ductivity is so low compared to that of other countriesin the region, as well as
the least developed countries.

There are two major reasons why, despite the high productivity and
availability of improved breeds, adoption rates are low: lack or limited avail-
ability of veterinary servicesand increasing problemswith feeds and grazing.
Summary statisticsfrom the available CSA reports suggest that only about 26
percent of Ethiopian cattle were vaccinated during 2005-09. The percentage
of sheep and goats vaccinated was much lower (12 percent). According to the
same reports, fewer than half of sick cattle were even treated by a certified
veterinarian. The numbers were far worse for goats and sheep: of the total
diseased, only about one-fifth of the goats and one-fourth of the sheep were
ever treated. Given this state of veterinary services, it is very unlikely that
cash-strapped smallholderswill ever make substantive investmentsto acquire
expensive and high-maintenance improved breeds; the private sector has not
filled the gap and is unlikely to evolve in the near future.

Poor availability of feed and grazing, which is often communal or com-
munally administered and exhibits a strong seasonality due to weather condi-
tions, constrains the adoption of improved breeds. A recent study suggests that
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grazing and green fodder are the predominant sources of livestock feed, exceed-
ing 80 percent, in the pastoralist regions of Afar and Somali lands (Gebre-
Mariam et al. 2010). The sameistruein the agriculturally backward regions of
Gambellaand Benishangul-Gumuz. Communal grazing asasource of livestock
feed has begun to decline in recent years, especially in the highlands, where
crop cultivation is becoming increasingly intensive. Another major source of
feed is crop residues, which account for about 27 percent of the total national
livestock feed consumption (GebreMariam et al. 2010). Industrial by-products
and grain-based feed are small shares of the national total.

Recent survey data show that the increasing scarcity of pastureland and
grazing has resulted in a sharp increase in livestock feed pricesin recent years.
Table 6.6 is constructed based on two rounds of surveys conducted by the Sani-
tary and Phytosanitary Standard and Livestock Meat Marketing Program imple-
mented with technical support from Texas A& M University. The estimates sug-
gest that the price of the second-largest source of livestock feed (bale hay)
quadrupled in nominal terms between 2004 and 2008. The prices of grain-based
feed and industrial by-products, used for commercial livestock, have aso
increased three- to four-fold. True, these numbers overstate the price growth,
especially because of high inflation during 2007-09. However, the magnitudes
remain high even after deflating them by the appropriate consumer price indexes.
In real terms, prices have increased by 82 percent for bale hay, 113 percent for
wheat chaff, and 25-37 percent for the other sources. Thus, without implying
any attribution, one can argue that the unavailability of feed can be an important
reason for both the low body weight and the high mortality of livestock.

TABLE 6.6 Increasesin livestock feed prices, by feed type, 2004-08

Nominal prices (ETB per ton) Real price (2006 price)?
2008 price 2008 price
asa asa
percentage percentage
of 2004 of 2004
Feed type 2004 2008 price 2004 2008 price
Cottonseed 800 2,200 275 1,065 1,334 125
Noug cake 800 2,300 288 1,065 1,395 131
Wheat (grade-2) 600 1,800 300 799 1,092 137
Wheat chaff (grade-2) 300 1,400 467 399 849 213
Bale hay (teff or grass) 300 1,200 400 399 728 182

source: Nominal numbers are from SPS-LMM (2004, 2008).
NotE: ETB = Ethiopian birr.

@Deflated by the December consumer price index of the respective year, with December 2006 = 100.
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Livestock Marketing
Domestic Marketing

Many smallholder farmers and pastoralistsin Ethiopiado not participate in the
livestock market, and for thosewho do, the size of transactions (sale or purchase
of cattle, sheep, or goats) has been found to be very small (Table 6.7). The num-
bers further suggest that most household livestock production is ultimately
consumed within the household. For example, the CSA data for 2004/05 indi-
cate that about half of the households neither sold nor bought cattle, while 43
percent and 50 percent of the smallholder farmers neither sold nor bought sheep
or goats, respectively. Borana pastoralists were even less likely to participate
in markets, with nearly 47 percent not engaging in cattle sales or purchases and
72 percent choosing not to engage in sheep sales or purchases. However,
numerous studies have shown that the domestic market for livestock, even at
such asmall scale, is substantial and isin fact growing, due in part to greater
consumption of livestock products in urban markets such as Addis Ababa.
Barrett et al. (2004) indicate that when pastoral households in Ethiopia
participate in livestock markets, they do so in relatively small volumes and at
varying rates over time. In pastoral areas livestock is sold to meet family cash
needs to purchase food and clothes and to meet educational and medical ex-
penses (Hurissaand Jemberu 2002; Gebremedhin, Hoekstra, and Jemaneh 2007).
Barrett et al. (2004) discussed severa reasons for the limited nature of market
off-take from the pastoral areas. First, with banking services largely lacking
there are few investment opportunitiesin the pastoral areas, making live animal
herd-building the primary means of storing wealth. Second, because most of

TABLE 6.7 Distribution of livestock producers, by market participation regime and
species, 2003 or 200405 (percent)

Live animal species

Market participation regime Cattle Sheep Goats
Smallholder farmers(2004-05)
Sales only 22 26 27
Purchases only 16 23 18
Sales and purchases 12 8 5
No sales and no purchases 50 43 50
Borana pastoralists (2003-05)
Sales only 47 18 25
Purchases only 2 6 7
Sales and purchases 4 4 2
No sales and no purchases 47 72 66

SOURCES: Negassa and Jabbar (2008). Smallholder figures based on CSA (2006). Pastoralist calcula-
tions based on GL-CLRSP (2006).



Livestock Production and Marketing 175

the resources required for livestock production are free, pastoralists have lim-
ited demand for cash income. In the event that pastoralists need cash income,
the need is usually met by selling a few animals, and even then, animals that
arelessproductiveintermsof milk and breeding. Pastoralists’ market participa
tionisalso limited by other factors, such as high transaction costs. Given their
distance from markets, there are a number of intermediaries that require pay-
ment for their services, which erodes the profits from selling animals (Devereux
2006). For instance, Umar and Baulch (2007) detail how transaction charges
are not limited to transport alone but also include local taxes and the costs of
holding, fodder, and water while a buyer isfound. For small-scale traders with
little working capital, accessing markets is particularly difficult unless they are
willing to operate on a credit-based system with local traders or cooperatives
(Umar and Baulch 2007; GebreMariam et al. 2010; Hashi and Mohamed 2010).
Therefore, pastoralists are more inclined to build larger herds and flocks for
cultural prestige, to accumulate wealth or pay dowries (social functions), and
as drought-coping mechanisms than to build a large herd for increased com-
mercial off-take.

These findings are reinforced with data from three regions in the highland
areas of Ethiopia (Tigray, Amhara, and Oromiya) indicating not only that the
net commercia off-take rate of cattle was low but also that the bulk of this
net commercial off-take was of low-quality cattle, such as culled draft oxen
(Negassa and Jabbar 2008). Oxen accounted for 62 and 75 percent of the gross
and net commercial off-take for cattle, respectively, while the off-take ratesfor
calves and heifers were found to be negligible. Cattle sales, then, can be con-
sidered as an input to crop production in the mixed crop-ivestock production
systems of Ethiopiarather than as an output of alivestock production system.
More than 70 percent of the net commercial off-take for sheep and goats was
in the form of males for smallholder sedentary farmers. For Borana pastoral
production systems, the net commercial off-takewastotally intheform of male
sheep and goats.

Both sedentary farmersand pastoralists appear to be unwilling to part with
either young or productive animals, implying that the market is supplied with
asurplus of aged male animalsrather than younger animalsthat can be fattened
and either processed or sold to export markets. In asurvey of over 2,500 animal
transactions in nine small ruminant markets in eastern Ethiopia, Ayele et al.
(2006) found that about half of the sheep and goats were marketed at or under
the age of 15 months. The same study also indicated that about 57 percent and
55 percent, respectively, of the sheep and goats marketed had bodies in good
condition, while the remainder had bodiesin poor condition at the time of sale.

In an analysis of the livestock value chain, GebreMariam et al. (2010)
described how theirregular interaction of both pastoralists and highland small-
holderswith markets underminesthe effectiveness of both tradersand livestock
cooperatives who supply export markets and large-scale domestic feedlots.
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When suppliesof animalsareerratic and strongly dependent on seasonal events,
traders are unable to rely on a stable volume of animals and are forced to trade
in small volumes, lowering their market power. Additionally, because of their
small scale, the lack of working capital limits the degree to which these small
businesses can expand (GebreMariam et al. 2010).

The expansion of medium- and small-scal e trading businessesis also con-
strained by an inadequate supply of feed, water, and land. Although the feedlot
industry hasgrowninrecent yearsandisincreasingly playing aroleinlivestock
fattening for markets, it remains a dichotomous system, with large-scale feed-
lots purchasing livestock in high volumes for domestic urban markets and
export markets while smaller backyard operations supply local markets and
butchers. For smallholder farmers, limited grazing land in the mixed farming
system meansthat livestock production could be improved only through inten-
sification and better integration of crop and livestock production practices.
Thus, for larger feedlots securing land with access to water and credit to cope
with increasing feed costs remains a priority.

Formal Export Markets

Therapid growth in demand for meat productsin the world represents a poten-
tial opportunity for livestock-rich countries like Ethiopia. From 1970/71 to
2007/08, the share of livestock and livestock products in the total value of
exports was about 13 percent, fluctuating between 12 percent and 16 percent
for different periods (Table 6.8). However, it isimportant to note that hidesand
skins accounted for most of these export earnings (77 percent), signifying that
Ethiopia has thus far failed to take advantage of increasing demand and its
comparative advantage as a livestock producer. The annual export volume of
live animals and meat and meat products averaged 6.6 million tons and 19.6
million tons, respectively, with coefficients of variation of 145 percent and 384
percent, respectively. These high coefficients of variation indicate that there is
highinteryear variability inthe volume of meat exports, whichislikely attribut-
able to a series of stringent health and quality control regulations restricting
exports (SOS Sahel Ethiopia 2008).

Ethiopia suffered the sad consequences of these strict quality and safety
regulations when the Arab States of the Persian Gulf imposed a ban on al live-
stock imports from the Horn of Africain 1998 and 2000. These bans resulted
in a halving of total livestock exports in 1998 and in a near-collapse of the
pastoral network of traders and businesses operating to move animal s between
the Horn of Africaand Saudi Arabia (Umar and Baulch 2007; Devereux 2010).
Based on computable general equilibrium modeling results, Nin Pratt et a.
(2004) estimatethat therewasatotal loss of $136 million, which wasequivalent
to 36 percent of the Somali region’s GDP and areduction in producers income
of 50 percent relative to atypical trading year in the past. Thisloss of income,
aswell asthe collapse of livestock pricesrelativeto cereals, not only adversely
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affected households' consumption but also forced many of themto depletetheir
herds rather than slip into poverty and destitution.

Things have improved since then, and the total livestock exports have
gradually increased, as hasthe livestock population. However, thereareindica
tionsthat Ethiopiahasnot yet been ableto takefull advantage of theseimproved
conditions. Let us consider some recent export numbers obtained from the
Ethiopian Custom Authority. Table 6.9 summarizesthese numbersby livestock
species, total export value, and country of destination from July 2007 to June
2008. Themain live animal species considered include cattle, sheep, goats, and
camels. During this one-year period, the total value of animals exported was
$40.6 million, morethan 80 percent of which camefrom cattle and camels, with
cattle accounting for about half of the total export value. Looking at each des-
tination country’ s sharein total export value, Y emen turns out to have been the
largest trade partner, accounting for 26 percent of the total live animal export
value, followed by Djibouti (19.5 percent) and the Kingdom of Saudi Arabia
(16.7 percent). However, one study suggeststhat exportsto Djibouti and Y emen
as well as Somalia and Sudan are typically rerouted to other Persian Gulf
nations in order to circumvent import restrictions from the Horn (Hashi and
Mohamed 2010). It also argues that Y emen and Djibouti import live animals
at low prices from Ethiopia, fatten them, and then export them to the Persian
Gulf states, enabling these countriesto generate value addition. Thisis perhaps
why export prices are often lower than Addis Ababa prices. For example,
domestic cattle price data suggest that in August of 2010 grade-1 cattle were
selling for ETB 14,450, roughly equivalent to $870, which was more than three
times higher than the export price of cattle in 2008/09 cal culated by the Ethio-
pian Custom Authority.>

Informal Export Marketing

Recent studies have also estimated that over 300,000 head of cattle and over 1
million head of sheep and goats were exported through informal trade in 2001
(Belachew and Eshetu 2002), primarily destined for Middle Eastern markets
viaDjibouti and Somalia. Little (2005) estimatesthat, of the animal trade com-
ing out of the ports of Somalia, as much as 50-60 percent is sourced through
informal trade from Ethiopia. Additionally, the strong demand for livestock in
Nairobi, where prices can be as much as 25 percent higher than in neighbor-
ing countries, also attracts approximately 40,000 cattle annually sourced from
Ethiopia through informal trade (Little 2005).

Theinformal trade of livestock and livestock products has a strong history
founded on clan-based linkages and a strong regional trade relationship with
the Middle East. With trade in the region largely unregulated and contractual

5. These data are published by ajoint project of the US Agency for International Develop-
ment and the Government of Ethiopia (available at http://www.Imiset.net).
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arrangements missing, traditional clan-based trade offers both a sense of secu-
rity to buyers and sellers of livestock and a means of settling differences. For
traders and those who trek livestock to markets and across borders, clan-based
rel ationships provide ameans of safe passage to central marketsthrough distant
lands and help guarantee access to pasture and water (Umar and Baulch 2007).
With little operating capital, limited insurance, and the high frequency of raids
or conflict, many pastoralists are reluctant to leave these arrangements and enter
into the formal sector. Additionally, the complexity and costs of obtaining per-
mits to perform livestock transactions, as well as government regulation and
seizure of Somali currency within Ethiopia, have caused many tradersto avoid
placeswheretradeisheavily regulated (Devereux 2006) and to rely on informal
trade to move livestock.

Meat Exports

It can be argued that Ethiopia would benefit more from exporting meat than
from exporting live animals, because there are several problems in exporting
liveanimals. First, thereisalimited marketing infrastructure, including feeding
and watering facilities en route to the live animal export markets, which results
in high transaction costs and reduces the quality of live animalsupon arrival in
destination markets. Second, live animal exports have also been observed to
enhance the chances of disease transmission, and as aresult, the export of live
animals has frequently faced bans by importing countries whenever there have
been animal disease outbreaks within Ethiopiaor bordering countries. Further-
more, the live animal export trade from Ethiopia is observed to be very sea-
sonal, usually concentrated around the time of religious celebrationsin Middle
Eastern countries, while the meat export trade could be a year-long activity,
providing year-round employment.

Theexport of meat also offersopportunitiesfor value-addition in the country
of origin, which increases the levels of employment and income and maximizes
the number of people participating in and benefiting from value-adding activities.
Meat exports also have the potential to generate increased tax revenue for the
government from various services, processing, marketing, and other associated
activities catering to the preparation of meat for export. Meat by-products such
ashidesand skins could also be key sourcesof revenuethrough further processing
and manufacturing within the country or through direct exports of raw or semi-
processed hides and skins. Other by-products, such as offa, left in the country
could provide less expensive sources of protein for domestic consumersor could
be export items by themselves.

Opportunities and Policy Options

There hasbeen agrowing consensusthat, with increasing economic growth and
urbanization, the demand for livestock will continue to grow and that animal
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products will rapidly become major sources of protein (Delgado et al. 1999;
Hall, Ehui, and Delgado 2004; Seré et al. 2008). According to available pro-
jections, Africa is currently at a net deficit, with very low productivity, and
the situation is likely to get worse in the coming decade (World Bank 2008).
Of course these projections are based on several assumptions, including an
assumption about the level of policy emphasis. This suggests that the evolving
trend presents an opportunity in global markets for the livestock-rich and
smallholder-dominated African countriesin terms of both growth and poverty
aleviation. Additionally, as pointed out earlier, there is arising (and unmet)
domestic demand for dairy products. Close to 70 percent of per capita daily
calorie intake in a typical African country comes from cereals; livestock ac-
countsfor only around 5 percent. Animal products continueto provide lessthan
5 percent of the protein consumed in Ethiopia, mainly due to low income and
religious considerations.® A recent survey shows that more than 90 percent of
the surveyed households expressed a willingness to consume more livestock
products if they could afford them (Negassa 2009), implying that the potential
to expand domestic livestock consumption is high.

There are three other sources of growing domestic demand for livestock
products. First, malnutrition is one of the most serious public health problems
in Ethiopia. Estimatesfrom the recent Demographic Health Survey indicatethat
47 percent of children in the country are stunted, 38 percent are underweight,
and 11 percent are wasted.” The government intends to take action by support-
ing local production and the use of complementary blended food similar to corn
soy blend, which requires milk powder as an ingredient. How much additional
demand this can generate is a subject for further research. However, given that
thelivestock market isplagued with various sources of market failure, introduc-
ing government-supported feeding programs as part of the social safety net
would not only be a justified intervention but would also provide a much-
needed initial boost to the dairy sector in the country. Second, urbanization has
accelerated in the country in recent years, and supermarkets, albeit at asmaller
scale, are sprouting up in cities and urban centers. If thistrend continues, as it
has in many other developing countries, a food service sector will grow with
greater domestic demand. Again, the exact nature and magnitude of potential
additional demand is unknown, but the trends are obvious, and identifying
policy optionsto expedite thistrend should be on the policymakers' radar. Given
the historical neglect of the subsector in Ethiopiacompared to Kenyaand other
developing countries, there are clear opportunities to bring about change by
ramping up policy interventions. In this section we highlight some of those
interventions, but we begin by assessing the costs of doing nothing.

6. Thefasting practice of the Orthodox Christian Church, which isfollowed by the majority
of the Christians in the country, prohibits consuming livestock products.
7. These statistics are cited by alocal newspaper (The Reporter, December 26, 2009).
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Some Arithmetic of Livestock Mortality

There are theoretically justifiable reasons for policy interventions in the Ethio-
pian livestock subsector. Weak institutions, inadequate provision of public
goods, information asymmetry among market actors, and the unaffordability of
veterinary servicesdueto high transaction costs—all qualify as sources of mar-
ket failure and can serve as an undisputed rationale for public policies. How-
ever, another more appealing dimension of policy justification is the cost of
not doing anything. We have made a modest attempt to get at thisissue, and a
summary of the resultsis presented in Table 6.10, which is constructed using
off-take data from the CSA, export data from the Ethiopian Custom Authority,
and price data from the Ethiopian Livestock Market Information System. The
first three panels (six rows) of the table show the off-takes of cattle, sheep,
and goats by major channel. The bottom two panels (eight rows) present the
valuation of off-takes at export and market prices, respectively. As indicated
earlier, deaths account for the largest share of off-takesfor al three species, with
cattle and goats accounting for 47 percent and sheep accounting for 41 percent.

TABLE 6.10 Livestock off-takes and valuation, by species, 2007-08
Off-take channel

Other
Species, value Category Sadles Deaths  off-takes  Total
Cattle Head count (millions) 4.0 4.2 0.7 8.9
Share in total off-takes 45 47 8 100
(percent)
Sheep Head count (millions) 5.24 5.66 2.90 13.8
Share in total off-takes 38 41 21 100
(percent)
Goats Head count (millions) 3.29 4.42 1.69 94
Share in total off-takes 35 47 18 100
(percent)
Value at export price  Cattle 957 1,005 168 2,130
(millionsof US$)  Sheep 199 210 109 517
Goats 134 178 69 381
Total for all three species 1,290 1,393 345 3,028
Total valueat Addis  Cattle 3,503 3,678 613 7,794
Ababa price Sheep 339 358 185 882
(millionsof US$)  Goats 256 341 132 729
Total for all three species 4,098 4,378 930 9,406

source: Authors’ calculations based on Central Statistical Agency data.

NoTEs: Export price per head iscal culated from Custom Authority databy dividing export value by total number
of animals exported. The Addis Ababa price is taken from http://www.Imiset.net, August 2011, for grade 1 of
each species.
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Using available data, we calculated the value of the deaths of these animals,
and the numbersare striking. At export prices, thetotal costsof animal deathsfor
2007-08 are estimated at about $1.4 hillion, with cattle alone accounting for
$1.0 billion. When these animals were valued at the August 2011 market price
for grade-1 cattle, the value of dead animalsfor that year almost quadrupled, to
$4.4 billion.

Just how large are these estimates? To put the magnitudes in perspective,
let us consider afew examples. The Productive Safety Net Programme (PSNP)
of Ethiopia, which is the largest program of its kind on the continent except in
South Africa, costs about $300 million and serves almost 8 million poor benefi-
ciaries. This means that, had Ethiopia prevented the deaths of the three species
considered, the associated savings would be great enough to fund about 5 pro-
grams equivalent to the size of the PSNP if the dead animals are valued at the
export priceand about 16 programsif they arevalued at the Addis Ababagrade-1
price. Similarly, the country receives about 500,000 tons of food aid a year,
which, if valued at the 2009 US Gulf price, is worth about $100 million, which
isminiscule compared to the savingsthat the country could generate by prevent-
ing animal deaths. True, these valuations are approximate, and we do not have
as a counterfactual the costs of saving those animals. However, this much is
obvious from the official statistics: very little is done to decrease mortality. Dur-
ing 2005-09, only 26 percent of the Ethiopian cattle and 12 percent of the goats
and sheep were vaccinated; fewer than half of the sick cattle, one-fifth of the sick
goats, and one-fourth of the sick sheep received veterinary services. According
to the government’s livestock master plan (2008), total spending (salary plus
drugs, equipment, and overheads) per animal is about ETB 1, compared to the
recommended spending of ETB 31 per animal. Thus, one can argue that invest-
ments in preventing mortality would likely yield high dividends.

Other Key Palicy Issues

The Ethiopian livestock subsector isfar below its production potential. Thus, a
lot needs to be done to make the system efficient and equitable along the value
chain. Improvements in production, marketing, and processing can add large
value gains not only in terms of income but also with respect to improving food
security and reducing poverty and vulnerability. Many of the issues came up
in the preceding sections, but some of them warrant attention with respect
to prioritizing policy. In particular, we would like to highlight the needs for
(1) introducing a cohesive and coordinated policy and institutional environ-
ment, (2) improving the livestock information systems, (3) addressing the feed-
ing and grazing issues, and (4) improving dairy and other processing.
Ethiopia has lagged far behind Kenya with respect to policy attention to
the livestock subsector. Over the past three decades, the majority of livestock
development projects in Ethiopia have been donor driven. Although many of
these projects added some localized value, amost all of them lacked sustain-
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ability and local ownership. On the part of the government, a lack of coordi-
nated effort toward livestock sector development becomes clear when one
looks at the livestock mandates within the ministries. Thereis no single agency
or ingtitution within the Government of Ethiopia to exclusively oversee live-
stock development (GebreMariam et a. 2010). Things are very different in
Kenya, where livestock development policies predate the country’s indepen-
dence. Not only does Kenya have adedicated ministry, called the Ministry of
Livestock Development, but aso there are a host of other agencies and depart-
ments supporting the livestock sector.? Among others, they include the Kenya
Dairy Board, Kenya National Artificial Insemination Services, the Kenya Vet-
erinary Vaccines Production I nstitute, Kenya Cooperative Creameries, and the
Kenya Veterinary Board. True, one can argue about the efficiency of these
public and semipublic agencies, but there is no denying that this wide range of
agencies and departments reflects a clear commitment to livestock development
that has historically been missing in Ethiopia.

Limited information has also long been a serious constraint on the Ethio-
pian livestock subsector. To address this deficiency, there have been some ini-
tiativesin the past; the most recent has been agovernment project with technical
support from Texas A&M University and financial support from the US Agency
for International Development. The underlying idea is to technologically link
various actorsin the value chain with regional and national institutions. Thisis
agood step forward, but more should and can be done. To mitigate information
asymmetry across market actors, the government should set up secured market
locations where trade takes place on a daily basis (or on preset dates). These
locations could then be linked with other central locations by displaying infor-
mation from the central marketsthrough pricetickers. The Ethiopian Commod-
ity Exchange has already set up such pricetickersfor coffeein various markets
in coffee-growing regions. Therefore, future efforts will involve extending the
current infrastructure to livestock market locations.

Feeding livestock is increasingly becoming a challenge for Ethiopia due
to rapid population growth, expansion of croplands, and the high frequency of
climatic shocks. Therefore, the country will have to find ways to develop alter-
native feeding arrangements. Such alternatives will likely play important roles
not only in improving the supply of feed but also in generating demand. Com-
mercia feedlots, in particular, have the potential to increase the livestock
supply through improving animal nutrition and hence increasing the value of
animals. Commercia feedlots can also help improve consistent supply with
predictable quality. It is aso envisaged that commercial feedlots can generate
other beneficial effects; they can (1) serve as aggregators for smallholder farm-
ersin their vicinities, (2) help local businesses such as private animal health
service providers and forage seed distributors, (3) serve as consistent sources

8. For abrief but useful discussion, see van der Valk (2008).
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of demand for animal fattening, and (4) demonstrate high-productivity feed crop
cultivation and provision of stable demand for feed crops and crop residues
grown by smallholders.®

For the livestock subsector to be efficient and competitive, both dairy and
meat processing have to improve. Increasing the production and export of live
animals or meat is directly correlated with improvement of dairy productivity.
However, athough there has been some emphasis on dairy cooperatives, the
government has done little to improve the dairy sector in comparison to the
dairy sectors of Ethiopia’ s neighbors. As shown in Table 6.4, milk production
per cow per year in Ethiopiais 210 kilograms, which is lower than the East
African average of 321 kilograms per cow per year and the least developed
countries average of 318 kilograms per cow per year. Another example from
Kenyacan providefurther insight. Smallholdersin Kenyaown about 62 percent
of the dairy animals, almost al of which are some form of improved breeds
(21 percent exotic crosses, 41 percent Zebu and other crosses).X® By compari-
son, most of the Ethiopian dairy animals, except those of periurban coopera-
tives, are local breeds. Can similar rates be achieved for Ethiopian smallhold-
ers? Answering this question is beyond the scope of this chapter, but we have
not come across any project or public documents showing that there have been
deliberate policy actionsto achievethisobjective. Giventhat livestock devel op-
ment has become an important focus of the Ethiopian Agricultural Transforma-
tion Agency, onecan only hopethat awell-plannedinitiative will beundertaken
in the near future.

Conclusions

The livestock subsector plays a significant role in the Ethiopian economy at
both the national and the household level. Its contributions to both agricultural
value-added and national GDP are substantial. At the household level, live-
stock playsacritical economic and socid rolein thelives of pastoralists, agro-
pastoralists, and smallholder farm households. Livestock fulfills an important
function in coping with shocks, accumulating wealth, and serving as a store of
value in the absence of savings (financial) institutions and factor and output
markets. In the case of smallholder mixed farming systems, livestock provides
nutritious food, additional emergency and cash income, means of transporta-
tion, farm outputsand inputs, and fuelsfor cooking food. In the case of pastoral-
ists, livestock represents the primary means to support and sustain their liveli-
hoods. Improving livestock production and marketing is therefore critica to
enhancing livelihoods and to alleviating poverty in Ethiopia.

9. These issues are further elaborated in GebreMariam et a. (2010).
10. These numbers are from page 12 of the van der VValk report (2008).
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Thetotal number of livestock in Ethiopiaisthelargestin Africa. However,
the number of livestock at the level of the individual smallholder farmers and
pastoralistsremainsvery low. Besidesthe small herd size, thelivestock subsec-
tor is characterized by multispeciesand multipurpose activities, very low levels
of productivity (the current level of livestock productivity in Ethiopiais one
of the lowest in the world), less commercialy oriented production systems,
low commercial market off-takes, inadequate production and marketing infra-
structure, and inadeguate services, ingtitutions, and support systems.

Though still in their infancy, some developments have been observed in
recent years with respect to the emergence of new commercially oriented live-
stock production systems. Private-sector entries and capital investment into
meat, dairy, and poultry farmshaveincreased substantially over the past several
years. However, the emerging commercially oriented livestock sector is con-
strained by lack of feed, improved breeds, and adequate support services (vet-
erinary, extension, credit, information, and so on). Overall, the transformation
of the livestock sector has been limited, suggesting the high potential for ex-
panding the role of livestock in smallholder livelihoods and income.

To seize this opportunity the Government of Ethiopia must take action.
First, a coordinated agriculture policy is needed that specifically deals with
livestock, including asingle agency or institution that manages|livestock devel-
opment. Moreover, ingtitutional capacity isneeded to push thelivestock agenda
forward. Second, the private sector’s capacity to reliably deliver the required
quantities of live animals and meat of aquality agreed upon by importers must
be strengthened. In this regard, some of the major challenges are related to
animal mortality, disease outbreaks, food safety, and sanitary standards. These
challengesclearly signal the need for policy and investment to introduce veteri-
nary services and the need for the government to work closely with export
partners to develop a set of standards for food safety quality and implement
them at the national level. Additionally, the provision of adequate high-quality
feed through commercial feedlots must be explored in order to ensureimproved
animal health and to capture the value-added, which thus far has been donein
neighboring countries such as Djibouti and Y emen. Ethiopia lags far behind
developing countries in both meat and dairy processing. Investments in these
sectors are critical for the country to be competitive in the global market.
Finally, information asymmetries must be overcome to link the various actors
in the value chain. Through the provision of technological infrastructure, mar-
ket locations should be developed to increase fairer commodity exchange and
improve information flows.

In general, the exploitation of Ethiopia shuge national livestock resources
for national growth and poverty reduction requires the reorientation of thelive-
stock production and marketing systems, investment in research and devel op-
ment to improve livestock productivity and increase marketable surpluses (in
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terms of quality and quantity), effective value chain coordination and devel op-
ment, reliable input and service provision, and improvement in policies.
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and CalorieIntake

GUUSH BERHANE, LINDEN MCBRIDE,
KIBROM TAFERE HIRFRFOT,
AND SENESHAW TAMIRU

The quality, quantity, and composition of food consumption are major deter-
minants of the nutritional well-being of individuals, which has, in turn, impor-
tant implications for individual and household-level health, productivity, and
income. An analysis of food consumption patternsis essential to understanding
and projecting domestic demand for agricultural products, as well as for the
development of national policiesto promote food security.

Food consumption patterns in Ethiopia are diverse, and, unlike in many
other countries, no singlecrop dominatesthe national food basket (as, for exam-
ple, ricedoesin most of East Asia, maizein Latin America, or cassavain Central
Africa). The Ethiopian food basket consists of awidevariety of grainsand other
staples. However, the quantity, composition, and security of the average con-
sumption basket varies by place of residence, agroecology, socioeconomic level,
and livelihood strategy. Moreover, these consumption patterns have shifted over
time.

This chapter presents analysis of spatial and temporal food consumption
trends in Ethiopiawith afocus on the six principal staplesin the country: teff,
wheat, maize, sorghum, barley, and enset (a root crop also known as “false
banana’). A quick look at the nationally representative dataused in thisanalysis
shows that together these six staples make up much of the national food basket,
supplying around 70 percent of total caloric intake (Table 7.1).

Given the high diversity in consumption patterns—see, for example, the
differences in consumption of teff, maize, sorghum, and processed cereals by
rural and urban households in Table 7.1—as well as the growth trends in pro-
duction (see Chapter 3) and cal orie consumption (discussed | ater), food security
in Ethiopia has risen from the mid-1990s through 2004/05. However, significant
vulnerabilities remain throughout the country, especially among poor house-
holds in the sparsely populated rural regions.

The data used in the analyses that follow come from the Household In-
come, Consumption, and Expenditure Surveys (HICES), conducted by the
Ethiopian Central Statistical Agency (CSA), and the Livelihoods Integration
Unit (LI1U), provided by the Government of Ethiopia Disaster Prevention and
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TABLE 7.1 Per capitacalorie contributions of food items, by rural—urban place of
residence, 2004/05

Calories per capita per day
Percent
Food item Urban Rural National of total
Cereals
Teff 601.70 196.69 254.13 11
Wheat 200.59 309.79 294.30 13
Maize 107.53 435.99 389.40 17
Sorghum 94.72 366.21 327.70 14
Barley 38.16 144.58 129.48 6
Other cereals 25.21 53.29 49.31 2
Processed cereals 195.15 17.10 42.35 2
Enset, kocho, and bulla 27.18 215.15 188.49 8
Total cereals and enset 1,290.24 1,738.79 1,675.17 72
Noncereals
Pulses 123.94 167.06 160.95 7
Oilseeds 2.49 5.43 5.01 0
Animal products 65.43 58.07 59.12 3
Oilsand fats 145.18 31.91 47.98 2
Vegetables and fruits 60.78 59.43 59.62 3
Pepper 6.89 357 4,04 0
Coffeg, tea, and chat 30.62 42.72 41.01 2
Root crops 72.36 124.52 117.12 5
Sugar and salt 93.54 51.67 57.61 3
Other foods 96.47 103.28 102.31 4
Total noncereals 697.70 647.66 654.77 28
Total 1,987.96 2,386.46 2,329.94 100

source: Authors’ calculations based on HICES (2004/05).

Preparedness Agency. The HICES, conducted roughly every five years since
1995/96, provide alarge, nationally representative dataset with detailed infor-
mation on consumption quantities and expenditures.! The LIU data were col-
lected between 2006 and 2009 via the Household Economy Approach, an ana-
Iytical framework that assesses livelihoods and how they might respond to
environmental and economic shocks.? The L1U datawere scaled up with popu-
lation figures from the 2008 Ethiopia Census to provide national estimates.
Unlike the HICES, which offer nationally representative data based on inter-

1. The data are representative of al urban and rural areas of Ethiopia with the following
exceptions: al zones of the Gambella region, three nonsedentary zones of the Afar region, and six
nonsedentary zones of the Somali region.

2. For more information, see The Practitioners Guide to HEA at www.feg-consulting.com/
resource/practitioners-guide-to-hea.
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views conducted with approximately 22,600 households, the L1U offerslittle
more than stylized facts regarding household livelihood and consumption pat-
terns. However, these stylized facts provide valuabl einsightsinto the consump-
tion patterns of otherwise difficult-to-survey populations—the pastoral and
agropastoral households that comprise 10 percent of the rura population—so
we rely on them here to provide a more complete and disaggregated ook at
consumption in Ethiopia.

After a brief overview of general consumption trends and income and
pricedemand el asticities, this chapter will take acloser look at spatial consump-
tion patterns, disaggregating household consumption by place of residence,
agroecology, income, and livelihood. The chapter then observes how these
trends have changed over time and concludes with adiscussion about how these
trends relate not only to current and future food security but also to national
agricultural growth and development policies.

General Trendsin Food Consumption in Ethiopia

Food consumption in Ethiopia has been on the rise since the mid-1990s; mean-
while, the share of food consumption expenditures in the average household
budget has fallen. The HICES datasets show that food consumption expendi-
tures declined from 60 percent in 1995/96 to 56 percent in 2004/05 (Ethiopia,
MoFED 2008), while per capitaincome (expenditure) rose by 16 percent over
the same period.® These findings are consistent with Engel’s Law, which dic-
tates that as household incomes rise, the share of household income spent on
food fals. However, the decline in food expenditure varies slightly across
rural—urban locations. Figure 7.1 presents the density of per capitafood expen-
diture by rural—urban location. Although the national food expenditure pattern
clearly follows the rural expenditure distribution, urban expenditure is signifi-
cantly higher than rural.

The pattern in Figure 7.1 conceals considerable heterogeneity across in-
come levelsin both rural and urban areas. Figure 7.2 presents a nonparametric
Engel curvethat capturesthis heterogeneity, depicting per capitatotal expendi-
ture against per capitafood expenditure. As expected, the share spent on food
fallsashousehold per capitatotal expenditurerises. However, Figure 7.2 shows
that among those at the lower end of the income distribution, rural households
spend more on food, and the decrease in food share as income risesis smaller
for rural than for urban households. Because the Engel effect is more pro-
nounced in urban than in rural households at all income levels, we can expect
the gap between food expenditures in rural versus urban areas to decline as
incomesrise.

3. Throughout this chapter, income estimates have been calculated by aggregating house-
hold expenditure data from the HICES. In describing household welfare status, income and expen-
diture are used interchangeably.



FIGURE 7.1 Nonparametric regression estimates of per capitafood expenditure,
2004/05
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As might be expected from these figures, consumption patterns throughout
the country are responsive to changes in income and price (Table 7.2). Esti-
mated income and price elasticities of demand for the 2004/05 HICES dataset
arepresentedin Table 7.2 (Tafereet al. 2009). These elasticity estimates reflect
rural—urban preference and expenditure differences among major food items.
All major foodgrains, with the exception of sorghum in urban areas, are normal
goods and sensitive to income changesin rural and urban areas. Teff boaststhe
greatest income elasticity among cereals in both rural and urban areas. a 1
percent increase in income increases teff demand by more than 1 percent. In
fact, inrural areas, teff isaluxury foodgrain, consumed at festivities or offered
to specia guests and, in some instances, available only to older family mem-
bers. Wheat and maize appear to be important foodgrains in both urban and
rural areas; a greater price elasticity of both grains is observed among urban
residents compared to rural ones. As reflected by the differing budget shares
and income elasticities of demand, sorghum plays an important role in rural
dietsbut isan inferior good among urban residents. However, cross-price elas-
ticity estimates suggest that sorghum is complementary to teff in urban areas
(Tafere et al. 2009); this finding is likely due to the common practice among
poorer urban residents of mixing sorghum with teff to make injera, Ethiopia's
main national dish. In general, all major foodgrains have close to unitary own-
price elasticities in both locations.

The remainder of this chapter is devoted to analysis of the variations in
consumption patterns of the six major staples (teff, wheat, maize, sorghum,
barley, and the root crop enset) across spatial and temporal parameters.

Spatial Trendsin Consumption

Due to extensive geographical and productive heterogeneity and poor market
linkages, household consumption patterns of the major staple crops are spatially
heterogeneous. For example, teff is largely consumed in urban and semiurban
Ethiopia; maize and sorghum are major lowland staples but are also consumed
minimally in urban areas. Wheat has become an important staple throughout the
country in recent decades, in part due to large-scale wheat food aid shipments
over time that have encouraged wheat consumption. Barley is consumed mostly
inthe colder highlands and belg growing areas, but only to alimited extent.® Enset
is consumed primarily in the highland areas of the Southern Nations, Nationali-

4. Using the same dataset, Tafere et a. (2009) estimate ademand system of 10 equations (9
equationsintheir linear model) and apply an iterativefeasible generalized nonlinear least squaresesti-
mation procedure to both the linear almost ideal demand system and the quadratic almost ideal
demand system models.

5. The Ethiopian production season is divided into two periods of productivity: the more
productive meher season and the less productive belg season.
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TABLE 7.2 Budget shares and own price and income (expenditure) elasticities of demand for
selected food items, by rural—urban place of residence, 2004/05

Urban Rural

Percent Own Percent Own

of total price Income of total price Income

budget elasticity  elasticity budget elasticity elasticity
Food item spent  of demand of demand spent  of demand of demand
Teff 16.7 -0.92 1.10 75 -0.92 1.20
Wheat 4.9 -1.00 0.78 9.6 -0.94 1.19
Maize 1.9 -0.93 0.37 9.9 -0.70 0.82
Sorghum 18 -0.93 -0.36 9.3 -0.71 0.51
Pulses and other cereals  19.2 -0.88 0.90 114 -1.03 0.74
Animal products 12.7 -0.91 1.72 8.0 -0.94 1.98
Fruits, vegetables, and 11.7 -0.99 122 15.3 -1.01 1.18

root crops

Other foods 30.0 -0.92 0.66 24.0 -0.92 0.92

SOURCES: The elasticities are based on Tafere et al. (2009); the budget shares are from the authors' calculations
based on HICES (2004/05).

ties, and People's Region (SNNPR), where it accounts for the mgjority of food
and calorieintake.

Consumption Patterns across Rural-Urban Locations

Part of the diversity of the consumption patterns throughout Ethiopia can be
explained by the rural—urban livelihood dichotomy highlighted earlier. Urban
consumption patterns are more dynamic than thosein rural areas because urban
consumption is highly monetized and sensitive to relative price and supply
changes. Thus, comparison of the per capita budget shares, consumption quan-
tities, costs, and calorie shares of major staples across rural and urban places
of residence can provide insights into the differences in consumption patterns
between these two environments. Moreover, given recent trends toward the
increased urbanization of rural areas, such analysis may aso offer insight into
future consumption trends.

Table 7.3 showsthe share of per capitaconsumption expenditures, quanti-
ties, and calories of the major foodgrains and enset, disaggregated by rural and
urban places of residence. Overall, cereals make up agreater share of rural food
expenditures (43 percent) than urban (27 percent). Teff alone constitutes 17
percent of urban food expenditures, while wheat, maize, and sorghum together
constitute 29 percent of rural food expenditures. The urban food budget isdomi-
nated by expenditures on “other food items’ (72 percent), including animal
products, fruits, vegetables, and pulses. Although the share of the urban budget
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that is allocated to cerealsis relatively low, the quantity share of cereal in the
urban diet is 51 percent—5 percentage points higher than the rural and national
shares. The source of this discrepancy between expenditure and quantity in the
urban diet may be the relatively cheaper average unit prices of these cerealsin
urban areas than in rural ones. In every case, the urban average unit price is
lower than the rural and national price for these staple goods (see Table 7.3).

Consumption patternsdiffer not only across rural—urban locations but also
acrossincome groupsin each area of residence. Figure 7.3 presents expenditure
shares of major cerealsin total food expenditures, disaggregated by the top 60
and bottom 40 percent of total food expenditures. This figure shows that the
bottom 40 percent of rural income earners are among the largest consumers—in
terms of budget share—of cerealsin general and of maize, wheat, and sorghum
in particular. Meanwhile, urban residents in the top 60 percent of total food
expenditures are the smallest consumers of cereals. Note that the consumption
share of cerealsamong urban residentsin both income categoriesis much lower
if processed cereals, which comprise a significant share of total food expendi-
tures, are not included in the aggregation. It is aso interesting to note that the
top-earning 60 percent of rural residents consume, on average, relatively less
total cereal than the bottom-earning 40 percent of urban residents. Overal, the
lowest 40 percent of income earners—rural and urban combined—spend a
greater share of their income on cereal than do the highest 60 percent of income
earners, this pattern further indicates that expenditure shares of cereals decline
asincome increases.

Closer examination of individual cereals within income groups across
rural and urban places of residence (Table 7.4) showsthat teff isan urban staple
regardless of income level. Meanwhile, expenditure shares of wheat, maize,
sorghum, and enset remain relatively consistent in rural areas across both
income groups. These data indicate clear differences in consumption trends
between rural and urban diets that we might expect to continue with the con-
tinued urbanization of Ethiopia

Consumption Patterns across Agroecological Zones

Based on moisture levels and livelihood patterns, Ethiopia s landscape can be
classified into the following categories: humid agricultural highlands (further
classified as cereal- and enset-growing areas), humid lowlands, arid and drought-
prone areas, pastoralist lowlands, and densely popul ated urban areas (see Chapter
2 for more information). The 2004/05 HICES dataset shows considerable varia-

6. The extent of the discrepancy between the average urban and rural unit pricesis surpris-
ing. As is discussed later, several food-deficit regions throughout Ethiopia import these key cereals
from food-surplus regions. The significant difference in prices in the rural and urban areas implies
that the cost of importing these cereals from food-surplus areas to food-deficit rural areas is, on
average, greater than the cost of importing them to urban areas.



FIGURE 7.3 Share of mgjor cerealsin total food expendituresin Ethiopia, by
income group and rural—urban place of residence, 2004/05
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source: Authors' calculations based on HICES (2004/05).

TABLE 7.4 Share of major cerealsin total food expenditures, by
income group and rural—urban place of residence, 2004/05 (percent)

Bottom 40 Top 60

Cered Urban Rural Urban Rural
Teff 17.3 7.9 16.4 7.3
Wheat 6.0 9.8 43 9.5
Barley 1.3 55 0.9 47
Maize 3.2 111 1.2 9.1
Sorghum 27 9.9 13 89
Other cereals 12 1.7 0.7 1.7
Processed cereals 14.3 13 11.6 1.6
Total cereds 46.0 47.3 36.4 43

Enset 0.9 4.4 0.3 55

source: Authors' calculations based on HICES (2004/05).
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tion in consumption patterns across these agroecologica zones. A snapshot of
this variation is offered in Table 7.5, which presents per capita consumption
shares of the total quantity of staple foods consumed by agroecol ogy.

Generally, except in enset-growing areas, the five major cereals and their
processed products account for more than 50 percent of the total quantity of
food consumed in Ethiopia. The greatest consumption of cereal grainsin the
country isfound in the pastoralist areas, where, followed by wheat and maize,
the greatest quantities of sorghum are consumed, comprising 23 percent of total
food expenditures. Traditionally, thelowland areas are known for growing maize
and sorghum, while wheat is grown in the areas of the country that lie between
1,500 and 2,500 meters above sea level (EEA 2004). The high levels of whesat
consumption in the lowland pastoralist areas may thus be due in part to food
aid distribution in recent years.

The cereal-growing humid (rural) highlands and large cities are the second-
greatest consumers of cereal grains, followed by the drought-prone areas. The
three main cereal grains, teff, wheat, and maize, account for 36 percent of total
food consumption in the humid cereal-growing highlands. Teff is the most
important staple in urban Ethiopia, whereinjerais eaten at almost every meal.
Sorghum and maize dominate food consumption in the humid lowlands (ac-
counting for 16 percent each of total food consumption) and drought-prone
areas (accounting for 17 percent and 13 percent of total food consumption,
respectively). Enset, aroot crop that grows predominantly in the humid high-

TABLE 7.5 Per capita share of the total quantity of cereals and enset consumed, by
agroecological zone and rural—urban place of residence, 2004/05 (percent)

Rural
Humid Humid
cerea- enset- Drought- &
Humid  growing  growing prone  Pastoralist Smal Large
Cered lowlands highlands highlands  areas areas cities cities
Teff 1.0 11.0 1.0 40 20 190 290
Wheat 1.0 12.0 4.0 11.0 20.0 9.0 6.0
Barley 1.0 6.0 1.0 5.0 0.0 2.0 1.0
Maize 16.0 13.0 12.0 13.0 15.0 5.0 1.0
Sorghum 16.0 9.0 6.0 17.0 230 5.0 1.0
Other (including 1.0 4.0 1.0 20 3.0 100 150
processed)
cereals
Total cereals 36.0 55.0 25.0 52.0 63.0 50.0 530
Enset 21.0 6.0 29.0 12.0 0.0 4.0 0.0

source: Authors’ calculations based on HICES (2004/05).
NoTE: Large cities are Addis Ababa, Dire Dawa, and Harare; all other cities are categorized as small.
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lands of the SNNPR and associated humid lowlands, is amajor staple in those
areas. Consequently, the humid enset-growing highlands have the lowest cereal
consumption in per capitaterms.

Consumption Patterns across Administrative Regions

Substantial variation in consumption patternsis also observed across adminis-
trative regionsthroughout Ethiopia. Thisvariation hintsat differencesin ethno-
cultural preferences acrossthe country aswell as substantial interregional trade
and price differentials. It also allows us to classify regions in terms of food
sufficiency and calorie consumption.

Boundaries of the major regions in Ethiopia have been drawn largely on
the basisof ethnicity; therefore, observation of consumption shares acrossthose
regions offers insight into ethnocultural preferences. Table 7.6 presents the
shares of the five major cereals plus enset in households' total food expendi-
tures, disaggregated by administrative region. The 2004/05 HICES data show
substantial interregional variation. In general, Tigray allocates more than half
of its food budget to cereal. Amhara, Dire Dawa, and Oromiyafollow Tigray
in allocating, respectively, 49.3, 45.3, and 45.0 percent of total food expendi-
tures to the five major cereals. Teff accounts for the largest share of regional
food expenditure in Amhara and Tigray regions; Addis Ababa is the highest
consumer of thisgrain nationally. Wheat accountsfor approximately 10 percent
of the food budget in many regions, including Tigray, Amhara, Oromiya,
Somali, and Afar; these regions are also among the largest food aid recipients
of wheat in the country. In line with earlier findings, the expenditure share of
processed cereals (and other cereals) is highest in the urban regions of Dire
Dawa, Addis Ababa, and Harari. Overall, in addition to the urban regions, the
lowland regions of Afar, Somali, Harari, and especially the SNNPR have the
lowest consumption of cereals in Ethiopia. The SNNPR consumes more enset
than any other region, while the food budgets in Afar, Somali, and Harari are
concentrated on other food items, such as animal products and pulses.

Regional consumption patterns generally follow regional specialization
in production. However, thisisnot the casefor all grains. For example, in 2003/
04, Oromiya was reported as the highest teff producer, in terms of both total
and per capita production, after Amhara region (EEA 2004, 56). However,
Oromiya’ s share of consumption expenditure on teff was 8 percent, alittle less
than the share of its expenditure on maize and wheat. In direct contrast, Afar,
aregion known in Ethiopia for its limited teff production potential, allocated
higher budget shares to teff (10 percent) than did Oromiya. This indicates
that there is substantial interregional trade in these grains as well as price
differentials among regions. Meanwhile, consistent with its production poten-
tial, Benishangul-Gumuz is the highest consumer of sorghum in the country,
followed by Tigray, which also hasagreat deal of sorghum production potential
inits western lowlands.
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The geography of food availability in Ethiopia can be classified into food-
deficit areas, food-balanced areas, and food-surplus areas (Diao and Pratt 2007).
Food-deficit woredas are those with cereal-equivalent output per rural house-
hold at levels 20 percent below the national average, food-balanced woredas
are those with cereal-equivalent output at levels 80—120 percent of the national
average, and food-surplus woredas are those with cereal-equivalent output at
levels 20 percent greater than the national average. Based on the 2001/02 Agri-
cultural Census Survey of Ethiopia, about 26 million Ethiopians (50 percent of
the rural poor or 37 percent of the total rural population) live in food-deficit
areas, wherethe average annual food availability, 530 kilograms per household,
is only half the national average. In contrast, food availability in the food-
surplus areas averages 1,800 kilograms per household, about 70 percent over
the national average. Such disparitiesin food availability lead to differencesin
calorie consumption across regions and agroecol ogies (Diao and Pratt 2007).

A disaggregated andysis of the extent of calorie consumption by place of
residence, agroecol ogy, region, and income presentsabetter picture of thenational
food consumption pattern. Table 7.7 presentsthe daily per adult equivaent calorie
intake in 2004/05 by region, while Table 7.8 disaggregates caoric intake and
expenditures by income quintile, agroecology, and place of residence.

Compared with other regions, SNNPR has the highest total per adult
equivalent calorieintake aswell asthelowest expenditure per calorie consumed.
The high-calorie-low-cost consumption pattern in SNNPR islargely dueto the
regional reliance on enset. Oromiyaclosely follows SNNPR with high per adult
calorie consumption and relatively low cost per calorie. It should a so be noted

TABLE 7.7 Caories consumed and the cost of calories, by region 2004/05

Annual per capita  Total calories

expenditure on per adult

Population  cereals and enset equivalent, Cost per 1,000
Region (millions) (ETB) per day caories (ETB)
Tigray 42 387.9 2,619 1.00
Afar 0.2 3175 2,548 1.16
Amhara 16.7 385.3 2,638 1.00
Oromiya 25.7 4451 3,103 1.00
Somale 0.7 328.6 2,706 111
B.-Gumuz 0.8 403.4 2,684 1.15
SNNPR 135 344.7 3,155 0.83
Harari 0.2 404.6 2,768 131
Addis Ababa 24 336.7 2,157 117
Dire Dawa 0.3 4274 2,437 1.26

source: Authors’ calculations based on HICES (2004/05).
NotE: ETB = Ethiopian birr; SNNPR = Southern Nations, Nationalities, and People’s Region.
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TABLE 7.8 Calories consumed and the cost of calories, by income quintile, agroecological
zone, and rural-urban residence, 2004/05

Annua
per capita
expenditure Total calories
on cereals per adult Cost per
Population and enset equivalent, 1000 calories
(millions) (ETB) per day (ETB)
National 64.5 398.6 2,907 1.00
Income quintile
Quintile 1 16.8 3184 1,948 1.10
Quintile 2 14.8 3725 2,707 0.97
Quintile 3 13.0 422.7 3,273 0.89
Quintile 4 11.3 432.6 3,480 0.87
Quintile5 85 449.7 3,716 0.88
Agro-ecological zones
Humid lowland 0.9 368.9 2,857 0.90
Humid highland (cereals) 29.6 414.8 2,813 1.02
Humid highland (enset) 120 344.3 3,198 0.84
Drought prone 21.0 409.2 2,890 0.99
Pastoralist areas 1.0 374.1 2,632 117
Urban—rural
Urban 9.1 360.713 2,340 123
Rural 55.3 404.817 3,007 0.94

sourck: Authors' calculations based on HICES (2004/05, n. 12).

Notes: The calorie conversion units are obtained from the Ethiopian Health and Nutrition Research Institute
(EHNRI). Schmidt and Dorosh (2009) compared these conversion units against Food and Agriculture Orga-
nization conversion factors and found little variation between them. Note, however, that because the House-
hold Income, Consumption, and Expenditure Survey (HICES) dataset contains household-level data, the calo-
ries reported here are computed by aggregating food items into 18 categories and taking the average calorie
conversion units for each category of foods consumed by each household. Our estimates, although crude, are
close to the estimates of Ethiopia, CSA (2007). ETB = Ethiopian birr.

that the SNNPR and Oromiyaare hometo 61 percent of Ethiopia’ stotal popula-
tion. In contrast, the regions dominated by urban cities, such as Addis Ababa,
DireDawa, and Harari, havethelowest per capitacalorieintake. Infact, overall,
rural areas have higher calorie intake than do urban areas. This may be due to
thefact that rural dwellers’ consumption of maize and sorghum is much higher
than that of urban residents, whose food consumption patterns are more con-
centrated on teff, amore expensive crop that offersfewer calories per gram than
sorghum or maize. The cost per calorie of food consumed in urban areasisalso
greater than that in other regions.
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Similar to the way that calorie intake varies regionally, it also varies by
agroecology, with the humid enset-producing highlands recording the highest
level of calorie intake per day. In 2004/05, per adult equivalent calorie intake
is second highest in the drought-prone areas of the country, though it should be
noted that 2004/05 was a year of good rainfall and cereal harvests. Among
agroecological zones, the pastoralist areas have the lowest levels of caorie
intake per day; however, the average urban household consumes even fewer
calories than the average rural household, regardless of agroecologica zone.
The level of calorie intake improves significantly, though at a decreasing rate,
with the economic status of the households. For instance, households in the
second income quintile have per adult equivalent calorieintake levelsthat were
greater by 39 percent than those of the householdsin the lowest quintile, while
households in the fourth quintile have caloric intake levels only 6 percent
greater than those in the third quintile.

Rural Consumption by Livelihood

A closer ook at consumption patterns among the rural populations of Ethiopia
can be attained by disaggregation of households by livelihood: agropastoral,
pastoral, and cropping househol ds. The majority of agropastoral householdsare
found in Oromiya (which has 44 percent of the total agropastoral population),
Somali (34 percent), and the SNNPR (13 percent), while pastoral households
are found predominantly in Somali (which has 59 percent of the total pastoral
population), Afar (28 percent), and Oromiya (13 percent). The remaining rural
population isdominated by cropping households, which make up 90 percent of
the total rural population and are concentrated in Oromiya, Amhara, the
SNNPR, and Tigray. See Figures 7.4, 7.5, and 7.6 for breakdowns of livelihood
groups by region.

Among the cropping, agropastoral, and pastoral households we see sig-
nificant differences in reliance on own production, the market, and aid for
food consumption (Table 7.9). Overall, cropping households consume over
75 percent of their calories from their own crops, meat, and dairy production
and have the lowest reliance on food aid and gifts among rural households.
However, relative reliance on own production, the market, and aid differs by
region. Cropping households in the less populous regions of Tigray, Somali,
Gambella, and Benishangul-Gumuz have greater reliance on aid and gifts
than do those in the more popul ous regions. Meanwhile, agropastoral house-
holds consume over 66 percent of their calories from their own crop (50.3
percent), meat, and dairy (16.2 percent) production; however, householdsin
Somali region consume substantially more from their own meat and milk
production (22 percent) than do those in Oromiya (10.5 percent) and Afar
(15.4 percent). The agropastoral householdsin the less populated Afar region
are more reliant on food aid for food consumption, while those in Somali



FIGURE 7.4 Distribution of rural population, by region and livelihood, 2008
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FIGURE 7.5 Ethiopia'srural agropastoral population, by region, 2008
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FIGURE 7.6 Ethiopia srural pastoral population, by region, 2008
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region draw more on gifts than do the other regions. Pastoral households,
lacking crop production, are heavily reliant on their own milk and meat pro-
duction (38.4 percent overall) and purchases (55.3 percent). In addition, pas-
toralists in Afar region derive arelatively large proportion (18.6 percent) of
their total calorie consumption from food aid.

Restriction of the data to rural households classified as poor and very poor
(Table 7.10) shows that these groups have an even greater reliance on the mar-
ket (ashigh as 72.5 percent among pastoralistsin Oromiya), food aid, and gifts.
Poor and very poor agropastoralists consume fewer calories from either source
of own production (crops or milk and meat) than do nonpoor householdsin the
samelivelihood category, and an even greater reduction in consumption of own
production is observed among the poor and very poor pastoralists relative to
nonpoor households in the same livelihood category.

Overdl, the valuesin Tables 7.9 and 7.10 paint a picture of vulnerability
as well asresilience. Reliance on markets can be a source of vulnerability in
the case of pricerises or market failures. Reliance on households' own produc-
tion can beasource of vulnerability inthe cases of crop failures, droughts, pests,
livestock diseases, and so on. And reliance on food aid and giftsis evidence of
such failures in the past. However, the diversity of sources of food observed
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here points to rural households' resilience and ability to adapt in the case of
failure of any one source.

Temporal Trendsin Consumption

Spatial analysis of food consumption in Ethiopia has offered insight into de-
mand, consumption, and food security patterns by place of residence, region,
agroecology, income, and livelihood. Analysis of changesin consumption pat-
terns over time offers insight into recent trends in demand, consumption, and
food security across the country.

Drawing on data from the last three HICES (1994/95, 1999/2000, and
2004/05), Figure 7.7 presents the shares in household expenditures of the five
major cereal grains for which disaggregated data are available (in addition to
the category “other cereals™) across the three available data points. The figure
showsthat the share of cereal grainsintotal consumption expendituresfell, then
rose, over the data points considered. However, the trendsfor individual cereal
grains varied substantially. Specifically, the share of teff declined between
1999/2000 and 2004/05, while shares of maize, sorghum, barley, and wheat
rose over the same period. Overall, these trends (1999/2000—2004/05) show a
shift toward greater alocation of household food budgets to the lower-cost,
higher-calorie grains (maize, sorghum, barley, and wheat) and away from the
lower-calorie, higher-cost grain (teff).

Notethat Figure 7.7 isbased on national average consumption shares over
time and therefore masks differences across income groups. Figure 7.8 there-
fore disaggregates these trends by income quintiles; these data confirm the
finding reported earlier—that households, even among the wealthiest quintile,
have shifted away from teff expenditures toward expenditures on other grains.

Also, as seen earlier and consistent with the Engel curve, cereal consump-
tion declined from the first to the fifth quintile, while the role of teff as an
income-elastic luxury good among wealthy households was evident in the 1999/
2000 and 1994/95 survey years. Barley took the lowest share of the household
budget across al years and income quintiles.

The available data on calorie consumption across time confirm that rising
incomes, aswell asthe shift toward expenditures on higher-cal orie staples, have
resulted in greater caloric intake. At the national level, there was aremarkable
increase (about 40 percent) in calorie consumption across the period 1994/95—
2004/05 (Table 7.11). However, the increase varied by place of residence and
region. The percentage of change from 1994/95 to 2004/05 shows that there
wasanincreasein calorieintakein every region except urban Afar. The greatest
increases were observed in the SNNPR (with a61 percent increasein per capita
calorie consumption) and Benishangul-Gumuz (45 percent). Overall, calorie
consumption rose by 44 percent in rural and 16 percent in urban aress.

Thesetrendsimply that thereisincreasing consumption and food security
throughout the country over time. Indeed, other analyses confirm these implica-



FIGURE 7.7 Share of mgjor cereasin total food expenditures, 1994/95, 1999/2000,
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TABLE 7.12 Ethiopia Regiona Hunger Index and underlying components, by region and
rural—urban place of residence, 2000 and 2005

Prevalence of
Prevalence of underweight
calorie among children Under-5
undernourishment  under 5 years mortality rate Regional

Place of residence, (percent) (percent) (percent) Hunger Index
region 2000 2005 2000 2005 2000 2005 2000 2005
Rural—urban place of residence

Large urban 735 53.1 16.0 12.8 12.1 7.8 335 24.6

Small urban 85.4 51.9 414 27.1 16.1 10.6 47.6 29.9

Rural 63.4 45.0 485 39.5 19.0 133 43.6 32.6
Region

Addis Ababa 729 53.3 14.1 11.0 114 7.2 328 238

Harari 65.2 47.6 27.1 26.7 19.1 10.3 37.1 28.2

Oromiya 61.1 42.3 24 34.4 194 12.2 41.0 29.6

SNNPR 77.6 455 53.7 34.7 19.2 14.2 50.1 315

Dire Dawa 68.5 51.3 30.8 29.6 17.6 13.6 39.0 315

Amhara 60.3 47.1 51.8 48.9 18.3 15.4 435 37.1

Tigray 72.6 59.3 47.9 41.9 16.9 10.6 45.8 37.3

B.-Gumuz 60.1 53.6 42.3 44.6 19.8 15.7 40.7 38.0
Ethiopia 65.9 46.0 47.2 384 18.8 13.2 43.9 325

source: Replicated from Schmidt and Dorosh (2009); the authors used datafrom HICES (1999/2000, 2004/05)
and EDHS (1999/2000, 2004/05).

NotTE: SNNPR = Southern Nations, Nationalities, and People's Region.

tions (Table 7.12). In particular, the Ethiopia Regional Hunger Index (ERHI)
(Schmidt and Dorosh 2009), which draws on the HICES as well asthe Ethiopia
Demographic and Health Surveys for 1999-2000 and 200405, shows that
hunger, as measured by the proportion of undernourished adults, the proportion
of underweight children, and the child mortality rate, declined acrossthe coun-
try between 1999 and 2005 by 26 percent (from 43.9 to 32.5). The effect was
greater inurban thaninrural areas: in small urban areastheindex fell from 47.6
t029.9, and in large urban areasit fell from 33.5to 24.6, whilein rural areasit
fell from 43.6 to 32.6.7

Regionally, thegreatest reductionsin hunger wereobservedinthe SNNPR,
which showed a 37 percent reduction, from 50.1 to 31.5, and Oromiya, with a
28 percent reduction, from 41.0 to 29.6. However, it isimportant to note that,
despite these dramatic reductionsin hunger, al regionsin Ethiopia—both rural

7. The ERHI data cover six of the nine administration regions of Ethiopia. The data do not
include Gambella or the nonsedentary populations of Afar and Somali.
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and urban—have very high valuesfor the hunger index. Using the cutoffsfrom
the Global Hunger Index (von Grebmer et a. 2010), all of Ethiopiafallsinto
the “a@arming” (20.0-29.9) or the “extremely alarming” (greater than 30.0)
category (Figure 7.9). In fact, the smallest reductionsin hunger were observed
in the regions with hunger indexes categorized as “most alarming” according
to the Globa Hunger Index cutoffs: Benishangul-Gumuz (ERHI of 38.0),
Tigray (37.3), and Amhara (37.1).

Conclusions

Thewide diversity in consumption patterns across regions and the tendency of
nearly all household groups to consume a variety of cereas (as well as enset,
especially in the SNNPR), reduces reliance on a single staple and thereby
reduces the risks associated with the failure of a single crop. For pastoralists
and agropastoralistsin dry lowland partsof Ethiopia, livestock products (includ-
ing dairy) are amajor source of calories and incomes, but both poor and non-
poor households purchase a large share of their food.

FIGURE 7.9 Ethiopia Regional Hunger Index, 2005
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Overdl, caorie consumption and food security across Ethiopia have
increased. Per capita intake of calories is higher in rura than in urban aress,
because urban consumption is concentrated on teff, which has a lower calorie
content. Additionally, among agroecol ogical zonesin rural areas, the pastoralist
areas have the lowest calorie intake levels. The share of food expendituresin
total expenditures remains fairly high but has declined over time and declines
more dramatically in urban than in rural households with rising incomes.
Although additional data are needed to ascertain the extent to which the trends
observed here have continued since 2005, it is reasonable to expect that, as
household incomes continue to grow, food security will continue to increase
while the portion of money spent on food, and on cereals in particular, will
continue to decline, consistent with the trends we have observed.

These consumption patterns have important implications for agricultural
growth and development policies in Ethiopia. Specifically, without growth in
the industrial sector, continued agricultural growth will not be sustained by
domestic agricultural demand alone—especialy with continued urbanization
of the country.
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8 Implications of Accelerated Agricultural Growth
for Household Incomes and Poverty in Ethiopia:
A General Equilibrium Analysis

PAUL DOROSH AND JAMES THURLOW

Ethiopia’s economy has experienced rapid growth in recent years. Although
growth in agricultural gross domestic product (GDP) from 1998 to 2007 was
less rapid than in other parts of the economy, agriculture also performed well,
growing faster than the rural population. However, poverty is still severe in
Ethiopia and is concentrated in rural areas. To accelerate growth and poverty
reduction, Ethiopia s national strategy affords an important role to agriculture
as a source of both growth and development for the broader economy. Thisis
essential given that agriculture is an income source for most of the popul ation.
The sector accounts for more than two-fifths of GDP and three-fourths of mer-
chandise export earnings, and it provides key inputs into the manufacturing
sectors, whose agricultural processing sectors contribute further to national
GDP. Inparallel to Ethiopia sagricultural strategy, the New Economic Partner-
ship for Africa’'s Development (NEPAD) is in the process of implementing
the Comprehensive Africa Agriculture Development Programme (CAADP)
together with African governments. The CAADP initiative supports the iden-
tification of an integrated framework of development priorities aimed at restor-
ing agricultural growth, rural development, and food security in the African
region. The main target of CAADP is achieving 6 percent agricultural growth
per year in low-income African countries like Ethiopia.

Because choices are involved within the agricultural sector, both for the
sector as awhole and across subsectors, many investment and policy interven-
tions will be designed at the subsector level. However, strong interlinkages
occur across subsectors and between agriculture and the rest of the economy.
To understand these linkages and how sectoral growth could contribute to the
country’ sbroad devel opment goal s, an integrated framework isneeded in order
to synergize the growth projections among different agricultural commodi-
ties or subsectors and evaluate their combined effects on economic growth and
poverty reduction.

Moreover, agricultural production growth is often constrained by demand
in both domestic and export markets, and demand, in turn, depends on income
growth both in agriculture and in the broader economy. Although agricultureis

219



220 Paul Dorosh and James Thurlow

adominant economic activity in Ethiopiaand amajority of the population lives
inrural areas, both rural and urban sectors need to beincluded in thisframework
in order to understand the economywide impact of agricultural growth.

This chapter analyzes agricultural growth projections that can support the
design of a more comprehensive rural development component under Ethio-
pia sagricultural strategy that isalsoinalignment with the principlesand objec-
tives collectively defined by African countries as part of the broader NEPAD
agenda. In particular, this chapter seeksto position Ethiopia s agricultural sec-
tor and rural economy within the country’s national strategy. For these pur-
poses, and to assist policymakers and other stakeholders to make informed
long-term decisions, a new economywide model for Ethiopia has been devel-
oped and used to analyze the linkages and trade-of fs between economic growth
and poverty reduction at both macro- and microeconomic levels. The results
from the model simulations are intended to guide debate in prioritizing the
potential contributions of different subsectors to Ethiopia s achievement of its
broader development objectives.

Modeling Sour ces of Agricultural Growth and Poverty Reduction
The Dynamic Regional Economywide Model of Ethiopia

A new Ethiopian computable general equilibrium (CGE) mode was devel oped
to capture (1) trade-offs and synergies from accelerating growth in dternative
agricultural subsectors, (2) the economic interlinkages between agriculture and
the rest of the economy, and (3) the effects of alternative sources of growth on
household incomes and poverty. This model is called the Dynamic Regiona
Economywide Modéel of Ethiopia (DREME).! Although this chapter focuses on
the agricultural sector, DREME al so contains information on the nonagricultural
sectors. In total, DREME identifies 69 subsectors, 24 of which are in agriculture
(Table 8.1). Agricultural crops fall into five broad groups: (1) cereals, which is
separated into teff, barley, wheat, maize, sorghum, and millet; (2) pulses and
oilseeds, which is separated into pulses, such as beans, and oilseed crops, such as
groundnuts; (3) horticulture, which is separated into fruits, vegetables, and enset;
(4) higher-value export-oriented crops, which is separated into cotton, sugarcane,
tobacco, coffee, tea, and cut flowers; and (5) other crops, which includes chat and
other staples such as root crops. DREME also identifies four livestock subsectors,
including cattle, milk, poultry, and other animal products.

1. The core model is described in detail in Diao and Thurlow (2012). See Table 8A.1linthe
appendix for the model sets, parameters, and variables and Table 8A.2 for the model equations.
Earlier CGE models for Ethiopia, however, have not included detailed disaggregation of the agri-
culture sector or of households by region (for example, Gelan 2002; Lofgren and Diaz-Bonilla
2005). See Diao and Nin Pratt (2007), where a fixed-price multiplier analysis using a 1999/2000
social accounting matrix of Ethiopiais combined with a detailed regionally disaggregated multi-
market model to analyze the growth and poverty implications of alternative production scenarios.
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TABLE 8.1 Sectorsin the Dynamic Regional Economywide Model of Ethiopia

Groups (number of

sectors in group) Sectors

Cereds (5) Teff, barley, wheat, maize, sorghum

Pulses and oilseeds (2) Pulses, oilseeds

Horticulture (3) Vegetables, fruits, enset

Export crops (6) Cotton, sugarcane, tea, tobacco, coffee, cut flowers
Other crops (2) Chat, other crops

Livestock (4) Cattle, milk, poultry, animal products

Other agriculture (2) Fisheries, forestry

Agroprocessing (10) Meat, dairy, vegetable products, grain milling, milling

services, sugar refining, tea processing, other food
processing, beverages, tobacco processing

Other manufacturing (18)  Textiles, yarn, fibers, lint, clothing, leather products,
wood products, paper and publishing, petroleum,
fertilizer, chemicals, non—metallic minerals, metals,
metal products, machinery, vehicles and transport
equipment, electronic equipment, other manufacturing

Other industry (6) Coal, natural gas, other mining, electricity, water,
construction
Services (11) Wholesale and retail trade, hotels and catering, transport,

communications, financial services, business
services, real estate, other private services, public
administration, education, health

source: Dynamic Regional Economywide Model of Ethiopia (DREME).

To complete the agricultural sector, DREME has two further subsectors
capturing forestry and fisheries. Most of the agricultural commodities listed are
not only exported or consumed by households but are also used as inputs into
various processing activities in the manufacturing sector. The agricultural pro-
cessing sectors identified in the model range from meat, fish, and dairy to grain
milling and sugar refining. The agricultural subsectors also use inputs from
nonagricultural sectors, such asfertilizer from the fertilizer subsector and mar-
keting services from the trade and transport subsectors.

DREME captures regional heterogeneity within Ethiopia. Farm produc-
tion is disaggregated across four rural zones, as shown in Figure 8.1.These are
Zone la (“humid lowland moisture-reliable” and “other moisture-reliable—
cereals’), Zone 1b (“ other moisture-reliable—enset”), Zone 2 (“ drought-prone’),
and Zone 3 (“pastoralist”). These zones reflect different agroecological and cli-
matic conditions across the country.

DREME is calibrated to observed cropping patterns in each of the four
zones. Representative farmers in each zone respond to changes in production
technology and to commodity demand and prices by reallocating their land
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FIGURE 8.1 Zonesin the Dynamic Regional Economywide Model of Ethiopia
(DREME), with city sizes, road types, and agroecological zones indicated, 2009
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source: Ahmed et al. (2009).
NotE: Zone laincludes “humid lowland moisture-reliable” and “other moisture-reliable—cereals’;

Zone 1b is“other moisture-reliable—enset” ; Zone 2 is“ drought-prone”; and Zone 3 is“ pastoralist.”

across different crops in order to maximize incomes. These farmers also re-
allocate their labor and capital between farm and nonfarm activities, including
livestock and fishing, wage employment, and diversification into nonagricultural
sectors, such as transport, trade, and construction. Thus, by capturing produc-
tion information across subnational regions, DREME combines the national or
macroeconomic consistency of an economywide model with zonal-level pro-
duction models. DREME isthusanideal tool for capturing the growth linkages
and income and price effects resulting from accelerating growth in different
agricultural sectors.

Finally, DREM E endogenously estimates the impact of growth on house-
hold incomes and poverty. There are 12 representative household groupsin the
model, disaggregated by rural zones, small or large urban centers, and poor or
nonpoor status. Poor is defined here as including all households falling into the
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bottomtwo expenditurequintiles(thatis, thepoorest 40 percent of thepopul ation).2
Household income el asticities are based on estimates from the 2004/05 House-
hold Income, Consumption, and Expenditure Survey (HICES) (Ethiopia, CSA
2007; Table 8.2).2

Each household questioned in the 2004/05 HICES is directly linked to
the corresponding representative household in the model. Thisis the micro-
simulation component of DREME. In thisformulation of the model, changes
in representative households' consumption and pricesinthe CGE model com-
ponent are passed down to their corresponding households in the survey,
where total consumption expenditures are recalculated. This new level of
per capita expenditure for each survey household is compared to the separate
poverty lines for rural and urban areas, and standard poverty measures are
recalculated. Thus, poverty is measured in exactly the same way as in stan-
dard poverty estimates, and changes in poverty draw on the consumption
patterns, income distribution, and poverty rates captured in the latest house-
hold income and expenditure survey.

Data Sources for the Model

The core dataset capturing the economic structure of the Ethiopian economy is
the 2005/06 social accounting matrix (SAM) developed by the Ethiopian
Development Research Institute (EDRI) (Ahmed et a. 2009). ThisSAM includes
four agroecological zones and a detailed regional disaggregation of household
groups. Zonal-level agricultural production and area data taken from the 2005/06
agricultural sample survey were used to identify the four zones and to dis-
aggregate production in the SAM. DREME is therefore consistent with recent
agricultural production levels and yields at the zonal level.

Poverty Reduction on Ethiopia’s Current Growth Path

We use DREME to examine the impact of Ethiopia's current growth path on
poverty reduction. This*business-as-usual” scenario draws on production trends
for various agricultural and nonagricultural subsectors. Ethiopia experienced
rapid growth from 1998 to 2007, with national GDP growing at almost 8 percent

2. Given this definition of poverty, we then use the cutoff level of per capita expenditures
that defines poor and nonpoor households (separately for rural and urban areas) as the poverty line
in the subsequent simulations.

3. Theincomeeélagticitiesin Chapter 7 are based on an estimated almost ideal demand system.
Wefollow King and Byerlee (1978) instead because their approach is more consistent with the linear
expenditure demand system in the DREME model. Moreover, asis evident from Table 8.2, we use
stylized elasticities because the econometrically estimated results cannot aways be used in our
demand system (for example, negative “inferior good” elasticities cannot be used in the model). That
said, the two sets of elasticities are broadly consistent and, over the short time frame of our analysis
(10 years), are unlikely to greatly influence our conclusions. Finally, we choose to use these elasticities
for consistency with the original analysis done as part of the CAADP review process.
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TABLE 8.2 Selected income elasticities of goods and services in the Dynamic
Regional Economywide Model of Ethiopia, by rural—urban place of residence,
2004/05

Good or service Rural Urban Product or service Rural Urban
Maize 0.70 0.50 Cattle meat 0.80 0.80
Wheat 1.00 0.66 Poultry 0.75 1.15
Teff 1.10 0.70 Milk 0.75 0.75
Other cereals 0.70 0.50 Other meats 0.50 0.50
Root crops 0.50 0.70 Fish 0.70 0.70
Pulses 0.75 0.60 Processed foods 0.80 0.90
Oilseeds 0.80 0.50 Beverages 0.50 0.80
Enset 0.70 0.50 Textiles 1.20 1.00
Vegetables 0.50 0.75 Other manufactures 1.20 1.00
Fruits 0.50 0.75 Construction 0.90 0.50
Sugarcane 0.75 0.60 Utilities 1.00 0.80
Chat 0.70 0.50 Trade and transport 1.00 0.80
Coffee 0.60 0.60 Restaurants 0.80 0.50
Tobacco 0.70 0.50 Other private services  1.10 1.10
Public services 1.20 0.90

source: Authors’ estimates based on data from Ethiopia, CSA (2007).

per year. During this period the agricultural sector did not grow asrapidly, with
an average growth rate of 6 percent per year. However, much of this rapid
economic growth has occurred in thelast few years, and it is uncertain whether
such rapid growth can be achieved (and sustained) over the near term, espe-
cialy in light of the global economic recession starting in 2009. Accordingly,
the baseline scenario takes a more cautionary position and assumes average
annual agricultural growth of 3.8 percent per year during 200915 (Table 8.3).4
Although thisis below the recent spikein agricultural GDP growth rates, it still
assumes afairly strong performance by the agricultural sector over the coming
decade.®

More than half of agriculture’s strong growth performance during 1998—
2007 was driven by land expansion, with the rest resulting from changes in
cropping patterns and improvementsinyields. For example, theland areaunder

4. Simulations are run beginning with the base year, 2005/06. Productivity shocks are mod-
eled only from 2008/09 onward, however (that is, al scenarios are the same until 2008/09), so
simulation results are shown only from this year onward.

5. Asdiscussed in more detail later, five different scenarios were designed for this analysis.
Scenarios 1-3 target specific groups of crops or agricultural subsectors, including cereals (Simula-
tion 1), export-oriented crops (Simulation 2), and livestock (Simulation 3). The all agriculture
scenario (Simulation 4) includes additional growth from the fisheries and forestry subsectors. Simu-
lation 5 includes accel erated productivity growth in the nonagriculture sector as well.
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maize cultivation expanded by 2.2 percent per year during this period, while
yields improved each year by 1.5 percent. Similar patterns were observed for
other cereals; the only exception was wheat, for which the land area expanded
extremely fast, at 5.5 percent per year, compared to yield growth, at 2.7 percent.
Long-term agricultural growth has thus been driven more by the expansion of
cultivated land than by improvements in cropping technologies. The baseline
scenarioiscalibrated to production trendsfrom 1998 to 2007, so it assumesthat
land expansion will continue a ong itslong-term path, with about two-thirds of
production increasesdriven by areaexpansion. Thisisequivalent to anincrease
intotal harvested land by 2.6 percent per year during 2009-15, whichisslightly
below the rural population growth rate of 3.0 percent. It is often argued that
future land expansion possibilities in Ethiopia are fairly modest, yet recent
production datado not suggest that thisisthe case (that is, that land isthe domi-
nant source of growth). In our analysis we assume that future land expansion
will be slower than historical expansion. However, land’ s contribution to over-
all agricultural growth remainsfairly constant because we assume equally mod-
est yield growth.

According to production trends, land area expansion varies across zones.
Cultivated land growth is 2.2 percent per year in Zones la and 1b (the humid
regions), 3.2 percent in Zone 2 (the drought-prone region), and 3.7 percent in
Zone 3 (the pastoralist region). As shown in Table 8.3, the nonagricultural sec-
tors are expected to maintain their strong performance over the coming decade,
with manufacturing and services growing more rapidly than agriculture, at 8.2
percent per year.

The 3.8 percent agricultural growth rate in the baseline scenario is based
on more detailed production trends for different agricultural subsectors. Table
8.4 shows the assumptions made about each subsector’ syield growth. Weini-
tially adopt the teff yield of 0.76 tons per hectare that was observed in 2005/06
and then assume that teff yields will grow at 2.86 percent per year, such that
Ethiopia will achieve a sustained national average teff yield of 1.01 tons per
hectare by 2015. The land area under teff cultivation will also grow at 2.33
percent each year in the baseline scenario, such that overall production will
expand by 5.26 percent. Thisis consistent with observed production patterns
for 1998-2007. Moreover, yield and area expansions vary at the zonal level
based on actual production trends. The baseline thus reflects expected improve-
ments in the performance of the teff sector over the next decade, with the rate
of growth of investments continuing as before. Similarly, for wheat we assume
that initial yieldswill continueto grow rapidly, at 3.40 per year, and that yields
will rise to 1.67 tons per hectare by 2015. National and regional production of
each of the five cereal crops in DREME is thus calibrated to closely reproduce
long-term production trends.

National production trendswere used to calibrate the baseline growth rates
for noncereal crops. Particularly rapid production growth was observed for the



(panunuoo)

00€ 00°€ 80°€ 06°¢ ¥S0°T GEO'T 8./ 800 oT’0- 8L0 9.0 1.0 Spsss|io
oTe 28'¢ eeY €6€ S69'T 2€9'T OTT'T 61T 80T 70T €0T 260 SSs|nd
S|10 pue sss|nd
LEC or'e GL'S 150% 095y 9zz'y 809°C og'e 8i'¢ aS'T W'l AN wnyb.1os
LT°¢C S5°¢ 9C'S S0 9809 ver's L9 20¢ a1 zee 66T LT 9ZeN
oce 08¢ 956 629 8G5'S SOty 0€z'e LT9 or'e 8T°¢ 97T 0CT TeaUM
LT 00¢ €6'S 891 092'C 600°C T.2T €Ty €9¢ 0S'T 0eT 00T foreg
Ve €e¢ €29 9¢'S TT0'Y 099°c T6T'C 18°€ 98¢ 7T 10T 9.0 ol
=2)%)
GT-S00C ST-S00¢ GT-S00C ST-S00C  STOC ST0C G00¢  ST-S00¢ GT-S00C  ST0C ST0C 5002 doip
wbre)| oulpseg bRl eulpseg WORL Bulpseg enu|  BOR]  euipseg BORL Bulpseg |
(ueosed) (1usosed) (suoy o1BW JO Spuesnoyl) (e0sed) (@1e109y Jod suoy aLIBW)
S91RJ YIMoi) S91RJ YIMoID SpAoT SR YIMoID SpAT
eale pue| doid uononpo.d doip sppIA doiD

GT-G00Z ‘SOlLeuads yimolb [eanynotife pue aulpseq ayl ul sdoo snoleA Jo) sebiel uoionpold '8 319v.L



‘GTOC 01 G00¢ Wiol4 Olreuads auljeseq
8y} ul a7 yimoub sy} sejouap GT-G00¢ sulpseq "GTOZ 104 O1IeUsds sulseq syl Ul SpAs| Se10uap GTOZ auljesed 'saffesoe [euoifeu afe UMOUS Safe. UIMo.B ay L (SHLION
(AINTYQ) erdoryiq Jo [9POJAl SPIMAWOU0IF [BUOISIY OIUBUA(] U} WOIJ S)NSAI UO PIseq Je S}oF1e) 103993 [eUl QIN[NOLISY JO ANSIUIA
3Y} WO} SaAIIRIUSSaIda pUe Wwes) Bu ixe1o0ls swielbold Juswdo paeq a1y no LBy eoLfY aAsUBLR.IdWOD € Y3IM SUOIR}NSUOD Wol) umelp a.te sebe) doi) :saounos

29 292 sdoso ||V
1444 [A%% L0S 8V ¥8G'C 1€58°C 9/G'T 6.0 €L0 62'S 9R'S 687 so|ders Bylo
S0€ S0°€ Ve vZe SoT SoT 0ct 610 6T°0 6.0 6.0 L0 eyd
sdoo Y10
00¢ 00¢ S6°¢C a0 1 €T (0] 16T 00T T oT'T 00T SeMOH
(0374 oSt 2.9 12504 0og 1474 /ST [AN4 00 180 990 99'0 040D
00T~ 00T~ T00 €eT- € € € 20T ve0— 1ZA0 790 190 00%eqo L
(00} 74 00t 129 197 /ST SeT 98 €1?e 850 STA 0T T0T uonod
009 009 €L 189 (o) 6 ] 9Tl 9.0 80T 70T 96°0 el
00 (0007 14A°] 6V LT 192 /19T 6ET 880 /98¢ 6L.°9€ 69°€E aueoebng
sdoJo 1odx3
Tec 1e¢c vL'E VL€ 09 0€9 oy or'T or'T 8L°GT 8L°GT ELET SHni4
e e Tee Tee T2ET T2ET 756 980 980 1207 12504 LTy so|qerbo A
T0€ 0L¢ e9v acv €ee Tce T1¢ /ST 18T 088 7.8 ¢S'L Jesu3
2In}jNo11I0H
GT-G00¢ GT-G00C¢ ST-900C¢ ST-S00C¢  STOC GT0C G00¢  S1-S00¢ S1-S00¢  ST0C GT0C G00C doip
wbre] oulpseg ®bR] oulpseg BbR] eulpseg eunu|  POR]  sulpseg BORL  Bulpseg el
(queouad) (eosed) (suo1 oW JO Spuesnoyl) (ueouad) (81e100Y Jod suoy aLPBW)
ol Yol o) Yoo Spna Skl YImoio Spna
eale pue| doiD uononpo.d doip sppIA doiD

panunuod '8 31aVv.L



Implications of Accelerated Agricultural Growth 229

horticultural crops, including fruits, vegetables, and enset. However, unlikein
the case of cereals, these high growth rateswere driven more by land expansion
than by improvements in crop yields. For example, during 1998-2007 enset
yields remained largely unchanged, but cultivated land area grew extremely
fast. This is reflected in the baseline scenario, where the production growth rate
is driven mainly by a faster expansion of the enset land area. Similar biases
toward land expansion over yield improvements were observed for pulses, oil-
seeds, and other staples such as root crops.

Industrial and export crops performed quite well during 1998-2007, with
the exception of tobacco, whose production levels declined slightly. This is
reflected in the baseline scenario. For example, coffee and cotton production
will riseby 4.54 and 4.61 percent per year, respectively, during 2005-15, driven
by a fairly rapid expansion of land area under export crop cultivation. The
baseline scenario therefore assumesthat the export-oriented cropswill continue
to grow rapidly, albeit more slowly than the major staple crops. Only tobacco
production is expected to decline based on long-term trends.

Livestock is a key agricultural subsector generating a significant share of
agricultural GDP, and it has strong upstream linkages to meat processing in the
manufacturing sector (see Table 8.3). The baseline scenario assumes that live-
stock GDP will expand at arate of 2.9 percent per year. Thisis below therapid
growth rate of the crop sectors but isentirely consistent with the livestock GDP
growth rates reported in national accounts for 1998-2007. The baseline sce-
nario reflects more rapid growth in the milk and poultry subsectors. Fisheries
andforestry are also agricultural subsectorsin DREME, with the latter generat-
ing 4.04 percent of total agricultural GDP in 2005/06. Based on national
accounting for the period 1998-2007, the baseline scenario assumes that fisher-
ies GDP will remain virtually unchanged during 2009-15. For the forestry
subsector, the baseline scenario assumes that the value-added in this subsector
will grow at 4.02 percent per year.

Drawing on the trends just described, DREME simulation results indicate
that, with 4 percent growth in the agricultural sector and more rapid growth in
the nonagricultural sectors, overall national GDP will grow at an average rate
of 5.95 percent during 2009-15. Thisis equal to the average GDP growth rate
of 6 percent observed for 1998-2007, thus assuming that Ethiopia’ s economy
will maintain its long-term growth rate over the coming decade. With popula-
tion growth at 3 percent per year, thismeansthat per capita GDP will also grow
rapidly, at about 3 percent. With rising per capita incomes and growth across
all sectors, DREME estimates that poverty will decline from 40 percent to 23
percent during 2005-15 (see Figure 8.2). The faster expansion of the non-
agricultural sectors means that national income growth favors urban house-
holds and areas more than rura ones. For example, poverty will fall in small
urban centers from 34 to 9 percent by 2015, while rural poverty will decline
from 41 to 25 percent. Given the overall rapid poverty reduction and despite an
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FIGURE 8.2 Nationa poverty headcount results from the model scenarios, 2005-15
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source: Results from the Dynamic Regional Economywide Model of Ethiopia (DREME).

NotEs: The poverty headcount isthe percentage of the population living below the poverty line. We
assign the poverty line so that 40 percent of the population is classified as “poor” (that is, in the
bottom two expenditure quintiles). Asnoted in footnote 4, all simulations arethe samefor 2005-08.
Additional productivity shocks are modeled from 2009 onward.

expanding population, the absolute number of poor people in Ethiopia is
expected to decline from 25.8 million people in 2005 to 19.6 million by 2015.
Although this will be a significant reduction in the number of poor people living
in Ethiopia, it revealsthe persistent burden of poverty inthe country and empha-
sizes the need to reinforce pro-poor sources of economic growth.

Accelerating Agricultural Growth and Poverty Reduction

In the previous section we described the results of the baseline scenario, which
estimated the impact of Ethiopia s current growth path on poverty reduction.
We found that while economic growth over the coming decade is expected to
remain robust and will halve the national poverty rate by 2015, it will reduce
the number of poor people by less than one-third. Therefore, in this section we
examine whether a medium-term 6 percent agricultural growth target identified
by the CAADP is attainable based on reasonable subsector growth potentials.
Wealso estimate the potential contribution of individual agricultural subsectors
in helping Ethiopia substantially reduce poverty throughout the country.
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Examining Whether a Sustained 6 Percent Agricultural
Growth Rate |s Attainable

Accelerated crop productionismodeled by increasing yieldsin order to achieve
the ambitious yield targets identified for 2015. We do not attempt to identify
the specific investments needed to achieve these yield targets; this is a topic
addressed in other chapters. Our analysis merely translates yield projections
into agricultural and national economic growth and into reductionsin poverty.
Our goal isto identify which potential sources of agricultural growth would be
most effective in assisting Ethiopia achieve its broader development objectives.

Taking teff as an example, in the baseline scenario we assumed that aver-
age yields would rise from 0.76 to 1.01 tons per hectare during 2006-15 (see
Table 8.4). In this section we model more ambitious teff yield improvements,
with the annual yield growth rate for teff rising from its current 2.86 percent
per year to 3.82 percent per year. Thisimplies that national average teff yields
will rise consistently over the next decade to reach 1.11 tons per hectare by
2015. This national target yield was identified together with the CAADP stock-
taking team and in consultation with the Ministry of Agriculture and Rural
Development. Theyieldsof other cropswerealso increased in asimilar manner
but to differing degrees based on long-term trends and potential yields (Figure
8.3). Production growth targets were also identified for the livestock and fisher-
ies subsectors.

Five different scenarios were designed for thisanalysis (see Table 8.3). In
Scenarios 1-3 we target specific groups of crops or agricultural subsectors, in-
cluding cereals (Simulation 1), export-oriented crops (Simulation 2), and live-
stock (Simulation 3). For instance, inthe* cereal -led growth” scenarioweincrease
total factor productivity (TFP) for all cereal crops so as to achieve the crop-
specific yield target shown in Table 8.4. In the noncrop scenarios, such as
“livestock-led growth,” we also increase TFP of the particular noncrop sector
to achievetargeted GDP growth rates. Theresults of each simulation are cumu-
lative, so that Simulation 2 includes the effects of Simulation 1, Simulation 3
includesthe effects of Simulation 2, and so on. Inthe“all agriculture” scenario
(Simulation 4) we include additional growth from the fisheries and forestry
subsectors. Thisis equivalent to a“CAADP scenario,” because it captures all
possible sources of additional agricultural growth.

Intheall agriculture scenario, agricultural growth acceleratesto 6 percent
per year for 2009-15 (see Table 8.3). Thisis driven by a strong expansion in
cereal production. For example, wheat production increases from about 4 mil-
lion tons in the baseline scenario to over 6 million tons in the al agriculture
scenario (see Table 8.4). A similarly large expansion of coffee production is
also achieved in this accelerated scenario. Thus, even though the additional
growth required for other crops is less pronounced, the achievement of the
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FIGURE 8.3 Current, expected, and targeted crop yields, 2005 and 2015
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SourcEs: Crop targets are drawn from consultations with a stocktaking team from the Comprehen-
sive Africa Agriculture Development Programme and representatives from the Ministry of Agri-
culture; final sector targets are based on results from the Dynamic Regional Economywide Model
of Ethiopia (DREME).

6 percent agricultural growth target remains ambitious. Livestock growth will
also have to double, from an annual average growth rate of 2.88 percent per
year in the baseline scenario to 6.02 percent in the al agriculture scenario.
However, despite these challenges, theresultsfrom DREME indicate that if the
crop yield and livestock productivity targets can be achieved by 2015, Ethiopia
will be able to achieve and sustain the 6 percent agricultural growth target set
forth by the CAADP.

Because agriculture represents more than a third of the Ethiopian econ-
omy, the acceleration of agricultural growth will increase the national GDP
growth rate from its current 5.95 percent per year to 6.88 percent per year.
Faster agricultural growth will & so stimulate additional growth in the nonagri-
cultural sectors by raising the final demand for nonagricultural goods and by
lowering input prices and fostering upstream processing. For instance, in the
all agriculture scenario the GDP growth rate of agriculture processing in
the manufacturing sector increases from 6.08 percent in the baseline scenario
to 6.82 percent per year. Achieving the 6 percent agricultural growth target
therefore has economywide growth linkage effects for nonagriculture.
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Looking at Whether Agricultural Growth Reduces Poverty

The acceleration of agricultural growth to around 6 percent per year in the all
agriculture scenario and its spillover effectsinto nonagriculture will cause pov-
erty to decline by a further 4.3 percentage points. Thisis shown in Figure 8.2,
where the share of Ethiopia’s population under the poverty line falls to 18.36
percent by 2015 in theall agriculture scenario compared to 22.67 percent in the
baseline scenario. Thus, taking population growth into account, achieving
the 6 percent growth target will lift an additional 3.7 million people above the
poverty line by 2015. This is sufficient to almost halve the number of poor
people in Ethiopia today (that is, reducing their numbers from 25.8 million to
15.9 million).

Faster agricultural growth will benefit a majority of households. How-
ever, not all households in all agroecological zones will benefit equally from
achieving the higher crop yields and faster subsector growth rates targeted in
the all agriculture growth scenario. Table 8.5 shows how poverty rates change
under the various scenarios. Poverty declines among both rural and urban
households, although the declines are more than twice as large in rural aress.
Moreover, there are large declines in rural poverty rates in the two zones in
which poverty is initially highest: the humid enset region (Zone 1b) and the
drought-prone region (Zone 2). In urban areas, households in both small and
large urban centers benefit from faster agricultural growth. This is because
urban households usually spend a significant share of their incomes on food
and agricultural products. They thus benefit from faster agricultural growth
and lower food prices.

The impact of agricultural growth on households' incomes and poverty
depends on a number of factors. One key factor is the geographic distribution
of agricultural production. As indicated in Table 8.6, higher-value export-
oriented crops are grown more intensively in certain zones.® Coffee, for exam-
ple, is concentrated in the humid cereal region (Zone 1a). However, it forms a
large share of agricultural GDP in the humid enset region (Zone 1b). Similarly,
although cereals form a large share of agricultural GDP in the humid cereal
region (Zone 1a), they a so contribute alarge share to the poorer drought-prone
region’s agricultural GDP (that is, they have a 41.8 percent share in Zone 1a
and a 34.1 percent share in Zone 2). Finally, livestock is a key sector in al
regions, contributing between one-fourth and one-third to agricultural GDPin
Zones1a, 1b, and 2. However, itisespecially important in the pastoralist region,
whereit accounts for most of agricultural GDP, with the remaining agricultural
incomes dominated by cereals. These concentrations of particular crops and

6. Note that in Table 8.5 agricultural GDP excludes fisheries and forestry (that is, it includes
only crops and livestock).



‘(sonurnb arjipuadxd omy wopnoq dy) ur ‘st jeyy) Jood se payIsse[d si
uolre|ndod ayy Jo weosed Of Tyl os aul| Aenod ayy ubisse apn aul| Aenod ayl mojeq Bulal] uoirendod ay) jo afeiusaled ayl SI Junoopeay Alienod ay ] :STLON

‘(@3nW3ada)eidoyi Jo ppPo N apIMmAWOoU09T feuoifiey 21LeUAQ a8yl WO} S1NSay :E04N0S

8701 1279 6.9 v8'L 87’8 0€'6 9I'6c  S6CE SJieIURD Uequn abe
192 9 029 or’L G52 /S8 ¥6'8C  S6'€EE SISO LegN |WS
69°€T 6T°0T 6T°0T 16°CT SiET 0T'9T T 0L4¢ (€) s1RIOISEd
v.'12 80'/2 2692 182 £7'62 €Tee vI'vw  L6°LY (2) suold—ybno.q
16°€2 e €8¢ 92'9 99'/2 ST'0€ SOTy 86 (Qt) 18U pIwNH
TTLT Ge/T GE'LT S9°/T 87’81 1202 16'€E  6T'8E (et) sase0 piwnH
9602 1102 z8°02 08'TZ 0822 67'SC 82/ €TV suoifel feiny
88'8T 9e8T 8e'8T 9e'6T 82°02 1922 88'GE  000F feuoieN
) () ) € @ (0] 800 5002 (#equunu suoz) uoiBey
ainnouBeuoN  aimnoube ||y 001SeAIT sdoo yodxg speR)  aulpseg v—
GT0Z ‘unoopesy Auenod sesA feuld Avuenod feniuj

(wusated) GTOZ PUe ‘800 ‘SO0 'SOHeUSIS [BPOLU BUj} WoJY SUOIBaI Leqin pue [eini 104 S)Nsal ALeAod ployssnoH 6'8 319V L



(penunuoo)

8z'e G99 79’9 26¢C 16C /8¢ 19°0¢ MJ0ISoAIT
9g'S 16 16€ €6°€ €Ty 68 f4 4 ss|dels B0
f4h% LEL yASWA 1EL sy f4h% ev'ee sdo.o podx3g
(1% Ly 125074 evr'y SEV STv o' ET 2In}noJoH
s 12'S 8T'S 96V G617 A% 181 S|10 pue sssind
88°¢ oT's 80'G 881 1LY Gl¢C JASPAR Sear)
sTY 8’ Sh'S a8 9T'¥y 0L'€ 00°00T a1m|nouby
(gt) 188U8 PIWINH
62'€ 79'S €99 €6¢C 26¢C 88¢C 6£'8¢ MO0ISeAIT
S6°C 8Te LTE ITe JAORS) 16C 09¢ so|dexs eylo
Sieh g GG, GG, GG, Sioh Sioh 88’6 sdo.o podx3
86°¢C 80'¢ 68°¢C 98¢ G8'¢ 6°¢C 8TV 2in}ndJoH
29°€ 6T€ ITE €0e 96°C 062 JANAN S|10 pue sss|nd
€S 18, (A 85, 12502 6T'S LTV Sear)
eey €e9 €9 0SS ST'S S0V 00°00T ainnouby
(et) sfease0 plwnH
) ) ) € @ 0] aleys das dosno
ainynotiBeuoN ainynoube ||v MO01SOAIT sdoJo podx3g SeaR) aulpseg einnoube ‘(Jequunu auoz) auoz
enuj

GT-6002 ‘91e) Mo ddo enuue abeeny

(ueaJad) GT-600Z ‘so1euads ppow ay) Jopun sdoad snoLeA o) S1insal yimolb feuocifey 9'8 319V.L



JINTU Ul POZI[BUOISAT JOU Ik SI0)09S 0M] ISAY) 9SNLBIQ A1SOI0J PUB SILISYSY SIPN[IXI JO) [eINNOLISe [qe) siy) uf Jonpoid onsowop sso1d = Jgo 410N

"(@W3da) eidouyia Jo PPOIN dpIMAWOU0DT feuoIfeY dILeUAd U} WO} SHNSSY :¥N0S

8c'c ee’L €eL €6¢C 16¢C 88'C 677'G6 YO01SoAIT
S6'17 98'¢c 98'c 98¢ 98¢ 98¢ 8eT sa|dess Bylo
9L°G 97 L9V 197 L9Y L9Y vT'0 sdo.o Lodx3
1A o'y G 1A Gy 1A 9%'0 2In}noJoH
289 v, €L L0°L [4WA LL'S 900 S0 pue sss|nd
e 8L¢ LLC T19°¢ ¥S'¢ Tee 1E°¢ SeaRD
et 8T'L LT, G6°C €6'¢C T6°¢C 00°00T ainnouby
(€) 1s1fI0ISEL
8¢t 299 196 26°¢ 16¢C /8¢ 18'9¢ AO0ISeAIT
61'G €Y (01594 €Y Sy L0v 0S°€T s9|dess Byl0
€SY 0v'9 ov'9 (074°) €SV €Sy 69'6 sdo.o odx3
8’y 861 081 ELY 891 v 199 aIn}nd1loH
e9v 65V LSV ey GEY S6°C w6 S|10 pue sssnd
16'S 1A €9/, L 9€'L 6L'S L0vE SeakD
€8y 179 609 €e'q €T's vy 00°00T aimnouby
(2) auoud-ybnouq
) ©) (v) € @ T akeus 4dao doso
ainynoiBeuoN ainynoube ||v MJ0ISOAIT sdo.o podx3g SeaR) aulpseg einynoLbe ‘(Joquunu auoz) auoz
e

GT-6002 ‘a1l Mo ddo enuue sbeeny

panunuod 9'8 31aVv.L



Implications of Accelerated Agricultural Growth 237

subsectors will influence how agricultural growth driven by certain sectors
affects household incomesin different parts of the country.

The sources of additional income also vary across representative house-
holdswithin zones. Not surprisingly, househol dsthat already depend on cereals
tend to benefit more from cereal-led growth. However, two forces drive changes
in production following subsector-specific yield improvements. First, increas-
ing cereal yieldsdirectly affect farm incomes because they increase the quantity
of output that a farm produces using the same quantity of factor inputs. But
because supply of the agricultural product increases faster than demand (unless
incomes are rising rapidly from other sources), prices typicaly fall following
yieldincreases. Inresponseto these price changes, farmersmay reallocate some
of their land to other crops. Thus, it isimportant to note that, although we model
cereal-led growth by increasing cereal yields, some of the gainsin this scenario
are derived from diversification into other higher-value crops facing better
demand conditions. DREME captures both direct and indirect effects in its
assessment of the effects of improved yields in different subsectors.

Real income and poverty impacts are also determined by household con-
sumption demand. For example, households that spend a significant share of
their incomes on cereals will benefit from lower prices when cereal production
rises. Household consumption patterns are based on the 2004/05 HICES, as
captured in EDRI’s 2005/06 SAM. The average budget shares for different
household groups are shown in Table 8.7. Even though relatively little agri-
cultural GDPin the pastoralist region (Zone 3) is derived from cereal produc-
tion, households in this region spend 16 percent of their disposableincome on
cereals. Thus, athough a national expansion of cereal production may not
directly benefit housecholds in the pastoralist region, it will indirectly benefit
them through lower food prices. This is aso the case for urban households,
which derive relatively little income from agriculture directly but spend at
least a third of their incomes on agricultural goods and processed foods.
Together with regional production patterns, these average budget shares and
the income elasticities in Table 8.2 will determine the impact of agricultural
growth on poverty.

Figure 8.4 showstheimportance of taking demand constraintsand relative
price changes into account. Wheat, for example, faces domestic demand con-
straints and has weaker linkages to upstream food processing and foreign mar-
kets. Therefore, when wheat production increases substantially in the al agri-
culture scenario, its prices decline by 7 percent in real terms (or relative to the
overall consumer price index). Milk and cattle product prices decline more
sharply (by more than 15 percent), highlighting the crucial importance of im-
proved marketing in these subsectors. By contrast, some agricultural subsectors,
such as pulses and horticulture, do not experience yield improvements in the
all agriculture scenario, so increased household incomes cause real prices for
these cropsto rise. Finally, some crops, such as coffee, may also have stronger
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FIGURE 8.4 Changesin real market prices from the baseline under the “all
agriculture” scenario, 2005-15

Relative price index (baseline scenario = 1.00)
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source: Results from the Dynamic Regional Economywide Model of Ethiopia(DREME).
NotE: These are real price changes for selected products relative to the prices achieved under the
baseline scenario (adjusted for changesin the overall consumer priceindex). They therefore show
how additional production places downward pressure on some commodities prices, but rising
incomes and demand allow some commaodities’ prices to rise when growth is accelerated.

linkages to upstream processing and foreign markets, which means that their
prices are quite stable, even in the al agriculture scenario.

Exploring the Effectiveness of Nonagricultural Growth
in Reducing Poverty

In the “nonagriculture” scenario (Simulation 5), we accelerate productivity
growth in only the nonagriculture-related sectors such that the samerate of total
GDP growth (that is, 6.88 percent per year) isachieved asinthe all agriculture
scenario. Thisisshown in Table 8.3. Faster nonagricultural growth stimulates
the demand for agriculture, helping raise agriculture’ s GDP growth, albeit only
dlightly. Within the agricultural sector, the increase in demand for agricultural
products is greater for cereals and livestock, which form alarger share of the
consumption baskets of urban households and nonagricultural workers, whose
incomes are rising as aresult of faster nonagricultural growth.

Nonagricultural growth is also effective in reducing poverty. Given that
the same total GDP growth rate is achieved in both the all agriculture and the
nonagriculture scenarios, the national poverty headcount rate declines only
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slightly less when growth is nonagriculture led (see Figure 8.2). Although the
production linkages mentioned earlier are one reason for nonagriculture’ s pov-
erty effect, another reason isthat the marketing and demand constraints facing
rapid increasesin agricultural production are partialy relieved by faster income
growth outside of agriculture.

In summary, DREME resultsindicate that the CAADP agricultural growth
target of 6 percent isambitious. It will require substantial improvementsin crop
yields and livestock productivity over arelatively short period of time (that is,
seven years). If these crop- and subsector-level targets can be achieved, the
resulting broader-based agricultural growth is likely to benefit households in
both rural and urban areas. However, the higher growth potential of certain
export crops and better market conditions in certain parts of the country may
cause uneven income growth and poverty reduction. The livestock subsectors
also contribute to agricultural growth and poverty reduction throughout the
country. Finally, accelerating nonagricultural growth can take advantage of pro-
duction linkages while also reducing some of the demand constraints on agricul-
tural growth. An agriculture-led growth strategy therefore needsto be supported
by growth in other sectorsif it isto be sustainable and achieve the greatest pos-
sible poverty reduction.

Comparing Subsector Growth in Terms of Growth
and Poverty Reduction

The previous section highlighted the potential contributions of different crops
and subsectors in increasing agricultural growth and poverty reduction. How-
ever, the different sizes of these subsectors make it difficult to compare the
effectivenessof sector growthinreducing poverty. Understanding how growth—
poverty linkages vary at the subsector and household levels is important in
designing pro-poor growth strategies in different parts of the country. In this
section, we calculate poverty—growth elasticities that allow us to compare the
“pro-poorness’ of growth in alternative subsectors. These elasticities are endog-
enous outcomes from the model results. Growth affects individual households
differently dueto heterogeneity across household groups. The previousanalysis
has shown how, with differencesin household and farm characteristics, changes
in income and consumption across households can differ considerably from
average changes at the national level. Thus, to capture growth—poverty link-
ages, changes in the distribution of incomes, which are primarily determined
by acountry’ sinitial conditions, need to be understood. In the previous section,
we saw how householdsin certain regions have better opportunitiesto produce
export-oriented crops and are thus better positioned to benefit from export crop—
led agricultural growth. However, export crop—producing households are typi-
cally less poor than other rural households. Thus, agricultural growth driven by
export crops may haveless of animpact on poverty, especially among the poor-
est households. By contrast, the cereals sector tends to be a more important
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source of agricultural incomes for poorer households. Thus, growth in cereals
may be more effectivein reducing poverty thanissimilar growth in export crops.

“Poverty—growth elasticities’ measure the responsiveness of the poverty
rate to changes in per capita agricultural GDP growth. More specifically, elas-
ticity measures the percentage change in the poverty rate caused by a1 percent
increasein agricultural GDP per capita. Table 8.8 shows the calculated poverty—
growth elasticities in the different growth scenarios. The results indicate that
agricultural growth driven by cerealsis particularly effective in reducing pov-
erty inthedrier regions (Zones 2 and 3), where households are generally poorer
and depend more heavily on incomes from cereal production. Poverty in the
pastoralist region (Zone 3) is aso greatly affected by cereal-led growth due to
the importance of these crops in poorer households' consumption baskets (see
Table 8.7). For asimilar reason, cered-led growth is also effective in reducing
poverty in smaller urban centers, where households are poorer than in larger
centers and thus spend alarger share of their incomeson purchasing cerealsand
milled grains.

In contrast, expanding export crops is most effective in reducing poverty
in the humid enset region (Zone 1b) and among households in larger urban
centers, who are better endowed with capital and the other assets needed to
produce export crops. Finally, livestock production is especialy effective in
reducing poverty in urban areas and among rural households in the pastoralist
region (Zone 3). Urban consumersspend alarger share of their incomes on mesat
and dairy products and so benefit more when production in this sector expands

TABLE 8.8 Poverty—growth elasticities from the model scenarios: Percentage change
in the poverty headcount rate from a 1 percent increase in national agricultural GDP,
by rural—urban place of residence and sector, 2009-15

Sector
Rural zone (zone number),
urban center Cereal-led Export crops—led Livestock-led
National -1.17 -1.08 -0.36
Rural zone -1.27 -1.13 -0.35
Humid cereals (1a) -1.16 -1.03 -0.12
Humid enset (1b) -1.06 -1.44 -0.46
Drought-prone (2) -1.48 -1.06 -0.42
Pastoralist (3) -1.94 -0.93 -1.50
Small urban centers -0.62 -0.65 -0.42
Large urban centers -0.50 -0.92 -0.50

source: Results from the Dynamic Regional Economywide Model of Ethiopia(DREME).

NotEs: The poverty headcount isthe percentage of the population living below the poverty line. We
assign the poverty line so that 40 percent of the population is classified as poor (that is, in the bottom
two expenditure quintiles). GDP = gross national product.
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(see Tahle 8.7). Overall, however, it is the cereals sector that is most effective
in reducing national poverty, because alarger share of poor househol ds depend
on cereals for their incomes and because more poor consumers (in rural and
urban areas) spend a greater share of their income on cerealsand milled grains.

The previous section concluded that to increase agricultural growth and
reach the 6 percent growth target, it will be necessary to encourage growth in
a number of agricultural subsectors. The poverty—growth elasticities suggest
that cereals should be afforded ahigh priority in any strategy aimed at substan-
tially reducing poverty. Moreover, cerealsalready form alarge part of the agri-
cultural sector and have high enough growth potential to substantially raise
agricultural and national GDP. Cereal sarethereforeapriority sector for increas-
ing investments.

Conclusions

A new economywide modeling framework was devel oped and used to examine
the contribution of accelerating growth in alternative agricultural crops and
subsectors and to assess how Ethiopia can achieve the CAADP target of 6
percent agricultural growth. The impact of agricultural growth at the macro-
and microeconomic levels, aswell asits effect on poverty, was estimated. The
four major conclusions of this chapter are summarized here.

Sx Percent Agricultural Growth Is Ambitious but Not Unattainable

The CGE model results indicated that if Ethiopia can meet its targets for crop
yields and livestock productivity, it should be able to reach and sustain the 6
percent agricultural growth target during 2006—15. Even though these yield
targets are below the maximum potential yields identified by agricultural field
trials, they are till ambitious given the short time frame of the CAADP initia-
tive (that is, seven years). However, agricultural growth of 6 percent per year
wouldincrease overall GDP growth by 1 percentage point per year. Thishigher
growth rate would reduce national poverty to 18.36 percent by 2015, which is
lower than the 22.67 percent poverty rate that would have been achieved with-
out additional agricultural growth. This meansthat the higher rate of growth in
the accel erated agricultural growth scenario would lift an additional 3.7 million
peopl e above the poverty line by 2015.

Not Everyone Will Benefit Equally in the CAADP Growth Scenario

Most households are expected to benefit from faster agricultural growth. How-
ever, some agroecological zones that grow higher-value cereals and export-
oriented crops and are better situated with regard to larger urban markets (for
example, the rain-sufficient highlands) stand to gain more than other parts of
the country. Furthermore, poverty among householdsin some zoneswill remain
high, despite faster agricultural growth. Finaly, both rural and urban house-
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holds benefit from faster agricultural growth, although rural households benefit
more. Thisis because agricultural incomes are most important for rural house-
holds, but food commodities are an important part of the consumption baskets
of both urban and rural households.

The Composition of Agricultural Growth Matters

Comparing the effectiveness of growth driven by different subsectorsin reduc-
ing poverty and encouraging broader-based growth, we find that additional
growth driven by cereals has a greater impact on poverty reduction, especially
in rural areas. Thisis because these crops already demonstrate strong growth
and so can contribute substantially to achieving broad-based agricultural
growth. Yield improvements in these crops not only benefit households directly,
by increasing incomes from agricultural production, but aso allow farmersto
diversify their land allocation toward other higher-value crops. Cerealsare also
effectivein raising rural real incomes and reducing poverty, especially among
the poorest households. Thus, high priority should be afforded to improving
cered yieldsand opening market opportunitiesfor upstream processing to reduce
demand constraints.

Nonagricultural Growth Is Also Effective in Reducing Poverty

Finally, although our analysis focused on agriculture, we aso considered the
effectiveness of nonagricultural growthin driving poverty reduction and econo-
mywide growth. We found that nonagriculture has a crucial role to play in
hel ping overcome the demand constraintsthat hinder agricultural devel opment.
Therefore, even though Ethiopia’ s devel opment strategy is centered on agricul-
ture, high nonagricultural growth (in excess of the usual growth linkage effects
emanating from agricultural growth) is required to boost demand for agri-
cultural products if an agriculture-led strategy is to be both successful and
sustainable.

Appendix: Specification of the CGE and Microsimulation Model

DREME is the name of the CGE model that was developed to assess sector-
specific growth options and their poverty impacts (see Table 8A.1 at the end of
this appendix for the model sets, parameters, and variables and Table 8A.2 for
the model equations). The model is calibrated to EDRI’ s 2005/06 SAM, which
provides information on demand and production for 69 detailed sectors (see
Table8.1).” Themodel further disaggregates agricultural activities across agro-
ecological regions using data from the 2005 agricultural sample survey. Based
on the SAM, the production technologies across al sectors are calibrated to

7. Themodel isavariant of the basic neoclassical CGE model developed by Dervis, deMelo,
and Robinson (1982) and Lofgren, Harris, and Robinson (2001).
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their current situation, including each sector’s use of primary inputs, such as
land, labor, and capital, aswell as intermediate inputs. To capture existing dif-
ferences in labor markets, the model classifies employed labor into different
subcategories, including skilled, semiskilled, and unskilled workers, based on
occupational categories. Information on employment and wages by sector and
region is taken from the 2004/05 HICES (Ethiopia, CSA 2007).

Most workersinthe model can migrate between regionsand sectors. These
workersare disaggregated according to occupational categories (that is, admin-
istrators; professional, skilled, and unskilled workers). Agricultural family
labor is region specific but mobile across agricultural subsectors. Both agricul-
tural and nonagricultural capital investments move freely across regions and
within the broad nonagriculture sector. Capital is accumulated through invest-
ment financed by domestic savings and foreign inflows. Increased capital is
allocated across sectors and regions according to their relative profitability.
Once invested, capital becomes sector specific and can be adjusted only through
exogenously determined depreciation and the attraction of new investments.
Incomes from employment accrue to househol ds according to employment and
wage data from the HICES. This detailed specification of production and factor
marketsin the model alowsit to capture the changing scale and technology of
production across sectors and subnational regions and therefore how changes
in the economic structure of growth influence its distribution of incomes.

The growth—poverty relationship isexamined by combining DREME with
amicrosimulation model. An important factor determining the contribution of
agriculture to overall economic growth isitslinkageswith the rest of the econ-
omy. Agriculture's proponents argue that agriculture has strong growth link-
ages. The model captures production linkages by explicitly defining a set of
nested constant elasticity of substitution (CES) production functionsthat allows
producersto generate demand for both factors and intermediates. DREME also
captures forward and backward production linkages between sectors. Import
competition and export opportunities are modeled by allowing producers and
consumersto shift between domestic and foreign markets depending on changes
in the relative prices of imports, exports, and domestic goods. More specifi-
cally, the decision of producers to supply domestic or foreign markets is gov-
erned by a constant elasticity of transformation function, while there are pos-
sibilities for substitution between imports and domestically supplied goods
under a CES Armington specification. In this way the model captures how
import competition and the changing export opportunities of agriculture and
industry can strengthen or weaken the linkages between growth and poverty.

Incomes from production, trade, and employment accrue to different
househol ds according to employment and wage datafrom the HICES. Asinthe
case of production, households are defined at the regional level and, within each
region, by rural and urban areas and by poor and nonpoor categories. Poverty
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is defined as being in the bottom two quintiles of per capita expenditure. Income
and expenditure patterns vary considerably across these household groups.
Thesedifferencesareimportant for distributional change becauseincomes gen-
erated by agricultural growth accrueto different households depending on their
location and factor endowments. Each representative household in the model
is an aggregation of a group of households in the HICES. Households in the
model receive income through the employment of their factorsin both agricul-
tural and nonagricultural production; they then pay taxes, save, and maketrans-
fersto other households. The disposable income of arepresentative household
is allocated to commaodity consumption derived from a Stone-Geary utility
function (that is, alinear expenditure system of demand). In order to retain as
much information on households’ income and expenditure patterns as possible,
DREME islinked to a microsimulation module based on the HICES. Endog-
enous changesin commodity consumption for each aggregate household in the
CGE mode are used to adjust the level of commodity expenditure of the cor-
responding households in the survey. Real consumption levels are then re-
calculated inthe survey, and standard poverty measures are estimated using this
updated expenditure measure.

DREME makes a number of assumptions about how the economy main-
tains macroeconomic balance. These “closure rules’ concern the foreign or
current account, the government or public-sector account, and the savings—
investment account. For the current account, a flexible exchange rate maintains
afixed level of foreign savings. This assumption implies that the country cannot
simply increase its foreign debt but has to generate export earningsin order to
pay for imported goods and services. While this assumption redlistically limits
the degree of import competition in the domestic market, it also underlines the
importance of the agricultural and industrial export sectors. For the government
account, tax rates and real consumption expenditure are exogenously deter-
mined, leaving the fiscal deficit to adjust to ensure that public expenditures
equal receipts. For the savings—-investment account, real investment adjusts to
changesin savings (that is, savings-driven investment). These two assumptions
allow the models to capture the effects of growth on the level of public invest-
ment and the crowding-out effect from changes in government revenues.

Finally, DREME isrecursive dynamic, which meansthat some exogenous
stock variables in the model are updated each period based on intertemporal
behavior and results from previous periods. The model is run over the period
2005-15, with each equilibrium period representing asingle year. It also exog-
enously captures demographic and technological change, including changesin
population, labor supply, human capital, and factor-specific productivity. Capi-
tal accumulation occurs through endogenous linkages with previous-period
investment. Although the allocation of newly invested capital is influenced by
each sector’s initial share of gross operating surplus, the final allocation depends
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on depreciation and sector profit rate differentials. Sectors with above-average
returns in the previous period receive alarger share of the new capita stock in
the current period.

In summary, DREME incorporates distributional change by (1) disaggre-
gating growth across subnational regions and sectors, (2) capturing income
effects through factor markets and price effects through commodity markets,
and (3) trandlating these two effectsfor each household in the HICES according
toitsuniquefactor endowment and income and expenditure patterns. The struc-
ture of the growth—poverty relationship is therefore defined explicitly ex ante
based on observed country-specific structures and behavior. This allows the
model to capture the poverty and distributional changes associated with agri-
cultural growth.

For the simulations of agricultural productivity gains presented in this
chapter, total factor productivity growth in specified crop, livestock, or indus-
trial sectorsisexogenously increased according to the structure of each particu-
lar simulation. The productivity shock simulations are cumulative, with each
successive simulation including the productivity shocks from the earlier simu-
lations. Thus, for example, the export crop scenario (Simulation 2) includesthe
productivity gainsfrom the cereals scenario (Simulation 1) plus additional pro-
ductivity gains for export crops. Similarly, the livestock scenario (Simulation
3) includes the productivity gains for both cereals and export crops (Simula-
tion 2) plus additional productivity gains in the livestock sector. As noted in
footnote 4, all simulations use the same productivity growth ratesfor all sectors
from 2005 to 2008. The productivity shocksdiffer acrosssimulationsonly from
2009 onward.
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TABLE 8A.2 Continued

Capital accumulation and allocation equations
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source: Authors, based on the structure of the Dynamic Regional Economywide Model of Ethiopia(DREME).
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9 Disaster Response and Emergency Risk
Management in Ethiopia

JOHN GRAHAM®, SHAHIDUR RASHID,
AND MEHRAB MALEK

Agrarian communities dependent on rainfall are vulnerabl e to production short-
falls due to drought and other climatic shocks. The human suffering caused by
such shocks is often amplified due to deficiencies in market fundamentals, such
asroads, information, and risk management institutions. This has been the case
in Ethiopiafor several centuries, dating back to medieval chroniclesof theninth
century (Pankhurst 1985; von Braun, Teklu, and Webb 1998), when droughts
caused widespread food insecurities and, in extreme cases, famine.

However, sharp reductionsin food production need not cause famines, nor
arethey the only cause of famines. Entitlement failures (households' loss of the
ability to acquire sufficient food through their own production, other income,
or transfers) can also result in widespread hunger even when the country’ stotal
food supply is adequate (Sen 1981). Moreover, inadequate consumption of
macronutrients (calories, proteins, and fats and oils) or micronutrients (such as
iron, vitamin A, and iodine) or insufficient absorption of nutrients due to disease
or other health problems can result in severe malnutrition even when overall
volumes of food consumption seem adequate (Bouis and Haddad 1992). Thus,
food security can be more accurately viewed as a combination of availability
of, accessto, and use of food and nutrients (Devereux and Maxwell 2001). Both
public policies and private responses can play arole in mitigating the dire con-
sequences of shocks related to food availability, access, or entitlements and
preventing widespread consumption declines. Therefore, it is important to
understand how and why various aspects of food security deteriorate to cause
famine, as well as what medium- or long-term policy forces are behind those
outcomes. The literature has aready indicated that the complex causes of fam-
ineinclude agricultural and overall economic development policies, instability
and military conflict, market structure and performance, and the effectiveness
of response by both the government and nongovernmental organizations (NGOs)
(Webb and von Braun 1994; Devereux and Maxwell 2001). However, there
remains a continued need for an examination of the types of policies and pro-

*This chapter reflects the author’s viewpoint and does not necessarily reflect the views of the
U.S. government.
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gramsthat can help combat famines that occur as aresult of drought and other
shocks. Thischapter presentsan account of food shortagesand policy responses
in Ethiopia over the past four decades, aswell as the perspectives of aninsider
to the policy process related to donor and government agencies. The objectives
of this chapter are to review the history of famine in Ethiopiain the context of
responses by the different regimes, donor agencies, and NGOs; discussthe major
reforms that have taken place over the decades; and finally review the current
food security environment in Ethiopia. One significant observation that under-
lies this chapter is that since the 1990s there has not been another widespread
famine causing large-scale deaths in Ethiopia. Thus, the country’s recent his-
tory has diverged sharply from the pre-1990s legacy.

TheHistory of Food Insecurity and Faminein Ethiopia through 1992

The most severe drought-related famines in Ethiopia were recorded in Tigray
in 1958, in Wollo in 1966 and 1973, and in Hararghe, Tigray, and Wollo in
1983. The estimated deaths from these faminesvary, but commonly cited num-
bersare 100,000 deathsin 1958, an estimated 250,000 deathsin 1966 and 1973,
and 590,000 deaths in 1984 (Africa Watch 1991).1 Table 9.1 presents an over-
view of these famines and food shortfallsin Ethiopia. The occurrence of these
four famines in such a short interval resulted in acommon perception that rain
shortfalls and subsequent famines would be on a 7- to 11-year cycle, which
subsequently has not proven to be true.? In the last two decades, rain failures
have caused grave food shortagesin different parts of Ethiopia; fortunately they
have not caused widespread famines, proving that appropriate policies and
institutions can play important rolesin averting famines.

Famine before 1972

The first and worst of the famines in “modern” Ethiopian history was the rin-
derpest famine of 1888-92. Caused by the introduction of new livestock into
neighboring Eritrea, rinderpest, an infectious viral disease found among cattle,
was introduced to the vulnerable, unexposed native cattle populations. With no
prior exposure, Ethiopian cattle were unable to fight off the disease. Livestock
mortality reached immense proportions. Although estimates vary, some claim
that 90 percent of the cattle of Ethiopia perished, and Robert Skinner, the first
US envoy to Ethiopia, later reported that not more than 7 or 8 percent were

1. For example, von Braun, Teklu, and Webb (1998) report that nearly 1 million people died
during the 1983-84 famine.

2. Rainfall remains highly variable, however, and there are indications that rainfal isin-
creasingly affected by climate change and is becoming less reliable. In particular, the early belg
rains from February to May across much of the highland areas of Ethiopiawere less than expected
in recent years, while rainfal is declining in the south of the country—particularly the southeast
(Eilerts 2009).
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TABLE 9.1 A historical account of Ethiopian famines and major food shortages, geographic
locations, and attributed causes, 1888—2009

Date Region affected Attributed causes and severity
1888-92 Ethiopia Rinderpest affected the cattle population. An
estimated 90 percent of livestock lost, and an
estimated 2 million dead.
1957-58 Tigray and Wollo Rain failurein 1957. Locusts and epidemic in 1958.
1964-66 Tigray and Wollo Not properly documented, but some writers have
argued that this crisis was worse than that in
1972-74.
1972-74 Ethiopia A sequence of rain failures. An estimated quarter
million dead and 50 percent of livestock lost in
Tigray and Wollo.
1978-79 Southern Ethiopia Failure of the belg rains.
1982 Northern Ethiopia Late meher rains.
1984-85 Ethiopia A sequence of rain failures. Eight million affected; an
estimated 1 million dead, and much livestock loss.
1987-88 Ethiopia Drought of undocumented severity in periphera
regions.
1990-92 Northern, eastern, and Rain failure and regional conflicts. An estimated
southwestern Ethiopia 4 million people suffered food shortage.
1993-94 Tigray, Wollo, and Due to droughts, 4 million people required food
Addis Ababa assistance, including demobilized army and Somali
refugees. New droughts.
1997-2000  Eritrea and northern Localized food shortages due to conflict.
Tigray
19992000 Somdli region Food security crisis dueto rain failures and declinein
prices of livestock, the main source of pastoralists
income.
2002-03 Ethiopia Drought-induced crop shortages; 12.6 million people
were affected.
2008-09 Southern Ethiopia Localized drought; 6.4 million people were affected.

SOURCES: 1888-92: Pankhurst (1964); 1957-94: Webb and von Braun (1994); 1997—2009: Dorosh, Schmidt,
and Taffesse (2010).

spared (Pankhurst 1964). Unlike most of the affected Sub-Saharan African
areas, Ethiopia had along tradition of plow-based rather than hoe-based agri-
culture, so the country was hit doubly hard. Not only did rinderpest wipe out
milk and meat production, it also wiped out crop production asplow oxen died.?
As aresult, aterrible famine gripped the country. Weakened populations suc-

3. Drought may have also contributed to the mortality of livestock and crop losses (Pank-
hurst 1985).
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cumbed to avariety of diseases, including cholera. Rough estimates are that at
least 2 million people, around one-third of the total Ethiopian population at that
time, died (Pankhurst 1964; Zewde 2002).4

The 1972—74 Famine

The proximate cause of the 1972—74 famine can be identified as a sequence of
rainfall failures and the consequent drought. Poor infrastructure, weak agricul-
tural growth, and the absence of a specific disaster response strategy com-
pounded the effects of the famine (Webb and von Braun 1994). In addition,
the relief response to the crisis was seriously hampered and the impact of
the famine exacerbated by government reluctance to admit the severity of the
situation.®

Asinall famines, the scale of deathsin 1972—74 ishard to determine, with
estimates ranging from 40,000 to 80,000 in the immediate aftermath of the
famine (Seaman and Holt 1975) to over 300,000 in a 1991 study (Ofcansky and
Berry 1991). That famine has become one of the most studied eventsin humani-
tarian experience. Sen (1981) used it as one of the case studiesin his seminal
work on famine, describing the Wollo famine as an entitlement failure. He
contended that there was no shortage in the overall food supply in Ethiopia, nor
were there unusually high prices for food in Wollo; it was simply a case in
which the poor did not have sufficient production or the money to buy food,
which was exacerbated by alack of both internal and external assistance. There
is room for debate over this claim; other sources have documented large in-
creasesin grain prices (Webb and von Braun 1994) and the failure of the gov-
ernment to prevent the famine (de Waal 1997).

National pride and perhaps a concern that accepting outside help would
diminish the standing of the government to the advantage of political opponents
could explain the reluctance of the regime to accept the severity of the crisis.
This was evident from an official response to the UNICEF report on the 1972—
74 famine, which stated in clear terms that the description of the food security
situationinthereport was embarrassing for the country and that the government
did not want any international assistance if such a description was necessary
(Scholler and Brietzke 1976). For the vice minister of planning, who articulated
that response, the underlying concern was the political embarrassment, not the
severity of hunger and deprivation.

4. The gradual solution to the rinderpest famine was the natural selection process by which
only the cattle most resistant to the disease were able to survive and reproduce. Although rinderpest
remained a scourge for many decades, it never devastated the herds in the same way again. One
hundred and twenty years after its arrival, rinderpest was the first animal disease to have officially
been declared eliminated in Ethiopia

5. Denial and apparent unwillingness to act were also major reasons that the droughts of
1958 and 1966 led to famines with very little organized response either from the Ethiopian govern-
ment or the international community (de Waal 1997).
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It isinteresting to note that the 1972—74 famine, which started with such
aclear denial by the vice minister of planning, ended up launching the modern
response to famines in Ethiopiain spite of government authorities rather than
because of them. The famine was exposed to the international community by
the BBC news when Jonathon Dimbleby received permission to film the situa-
tion on the ground in Ethiopia. When his program “The Unknown Famine”
came out, it helped to instigate a heightened protest against the Haile Selassie
regime, which culminated in its overthrow (Gill 2010). The government began
to allow aid organizations to respond to the famine, and a worldwide response
fueled NGOs to set up feeding camps where the hungry gathered, although it
was aready too late for many Ethiopians (Gill 1986; Zewde 2002).6

One of the positive outcomes of the 1972—74 famine was the devel opment
of the Relief and Rehabilitation Commission (RRC). Founded under the Derg
regime in 1974, the RRC eventually grew to be arguably the largest and most
powerful part of the Ethiopian government with the exception of the military.
Fueled by genuine concern over the high number of deaths in the 1972-74
famine, the RRC was initially focused on generating information to help pre-
vent famine. According to many existing studies, the RRC produced some of
the finest analyses of poverty and famine in Ethiopia and achieved impressive
standards in its implementation of relief measures (de Waal 1997). Its perfor-
mance during the 1984-85 famine, however, was far less satisfactory.

The 1984-85 Famine

A BRIEF REVIEW OF CAUSES AND CONSEQUENCES.  There were four broad causes of
the 1984-85 famine: military conflict, drought and crop failure, government
policiesregarding land reform and investment, and market failures (Webb and
von Braun 1994). Ongoing wars against the regime of Mengistu Haile Mariam
by the Eritrean Peopl€e’s Liberation Front and the Tigray Peoples Liberation
Front (TPLF) not only resulted in loss of life and serious injuries but also re-
ducedthelabor forceavailablefor crop cultivation and diverted scarceresources
away from needed investmentsin agriculture. Drought-induced crop failureand
loss of livestock played major roles as well; per capita production of cereals
declined from 154.1 kilogramsin 1982-83 to only 91.2 kilogramsin 1985-86."
Even with imports (including food aid) of approximately 800,000 tons per year
in 1985-86 and 198687, per capita availability fell from 151.5 kilograms in

6. JuliusHolt, formerly with Save the Children UK, recounted asimilar story in which Save
the Children UK finally received a visit from the emperor at a dismal feeding camp in Wollo made
up of thousands of tents. The emperor arrived in his characteristic Rolls Royce, walked around part
of the camp staring into the mid-distance as he was wont to do, and paused before climbing back
into the car. Gazing at the rows of tents, he said to an underling, “Look at the terrible conditions
these foreigners keep our people in” before leaving (Holt, pers. comm.).

7. Data, including Eritrea, from FAO (various years @). Note that the FAO reports 1983-84
production as 1983.
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1982-83t0100.1 kilogramsin 1985-86 and 110.2 kilogramsin 198687 (Dorosh,
Schmidt, and Taffesse 2010).

Government land reform policies, including abolishing private land-
ownership in 1975 and imposing a ceiling of 10 hectares per farm on private
land access rights, were welcomed in much of central and southern Ethiopia
(von Braun and Webb 1994); however, subsequent government investment in
agriculture was allocated mainly to state farms and producer cooperatives
instead of to independent small farmers. Finally, market restrictions (regula-
tions and bans on interregional movement of grain and labor), requirementsfor
licensed private traders to make 50 percent of their purchases available to the
Agricultural Marketing Corporation at fixed prices, and poor market infra-
structure al contributed to alack of market integration (Dorosh, Schmidt, and
Taffesse 2010).

THE POLITICAL ECONOMY OF THE FAMINE RESPONSE. T he famine of 1984-85
triggered a worldwide response, arguably creating much of the international
humanitarian response that exists today. The scale and publicity of the famine
was atestament to failure—thefailure to respond to the warnings of famine. The
RRC had turned into a politicized body and, asaresult, failed to raisethealarm
before the massive famine of 1984-85. The head of the RRC during the famine,
Dawit Wolde Giorgis, documented his firsthand experience in a 1989 report.
He complained that the information that the RRC generated regarding the
growing famine, as well as its attempts to draw Mengistu’s attention to the
problem, was thwarted by political considerations. This was particularly so
because the famine coincided with the Derg regime's preparation for the
10-year anniversary of the birth of the “Workers and Peasants Paradise”; they
did not want the embarrassment of a famine on their hands. The Derg regime,
like the Haile Selassie regime, failed to act to prevent the death of “peasants”
from starvation.®

The main exacerbating factor in the famine of 1984-85 was the war with
Eritrean and Tigrayan insurgents, who were operating in many of the affected
regions. Not only did thisdivert state resourcesand attention from humanitarian
concerns to military efforts, but also food and starvation became weapons of
war. In the northern areas, the government used the drought to starve out the
peasantry, which they believed was supporting the insurgents. This strategy
eventually backfired, leaving the government with an even more embittered
peasantry, as well as insurgents greatly strengthened by the international sup-
port given to them through Sudan to get food into the stricken areas. However,
the situation did not go unnoticed for long. Eventually aresponse to the famine

8. Nonetheless, there were efforts on the part of the RRC to warn the donor community of
the impending famine even in October 1983, a full year before the famine became global news
(Wolde Giorgis 2004). Note, though, that the Ethiopian government also ignored the RRC warn-
ings, and none of these warnings was covered in the state media.
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was mounted; although late in arriving, it was massive. The mgjor catalyst for
the response was the international community, specifically the media. The BBC
broke the news of the famine in October 1984, followed by a report from the
Canadian Broadcasting Corporation a few days later. Once television screens
worldwide were filled with images of starving masses from Korem and Mekelle,
a strong international response began.® The response was so massive that it
overwhelmed any sense of resistance from Ethiopian government officials.

Responding to famines in a sovereign state does not just require overall
permission from that state; it also requiresamyriad of bureaucratic agreements
tofacilitatethearrival and movement of aid workers (not to mention rock stars),
food aid, and medical aid.° Faced with many bureaucratic hurdlesin the 1984—
85 famine (Gill 1986; Wolde Giorgis 1989), relief poured into Ethiopiain spite
of ideological differencesbetween western governmentsand the Derg regime. 't
Having been unsuccessful in covering up the massive human suffering, the
greater embarrassment to the Ethiopian government would have come from not
responding.*?

Much has been written about the 1984 famine, and almost everyone in-
volved has received criticism for not doing more and better sooner. Peter Gill’s
A Year inthe Death of Africa methodically tracksthe blamefor the lack of early
response; in the book the World Food Programme (WFP) and the UN system
in general come across as highly complicit in downplaying the problem.
OXFAM International isheavily criticized by Tony Vaux, former head of emer-
gencies for OXFAM, in hisbook The Selfish Altruist (2001), which chronicles
the failure of the country representative in Ethiopiato respond to the situation
urgently for ideological reasons—both a desire to focus on long-term devel op-
ment rather than respond to emergencies and a reluctance to criticize the Derg
government because of hisideological sympathy with the communist cause.

In the aftermath of the famine, a number of different policy and program
approaches were adopted. These included improving the early warning system
and thelogistics of moving food and nonfood suppliesin response to nutrition,

9. Some NGOs were also doing their best to get the information on the famine out, includ-
ing Savethe Children, whichraised afaminealert in January and moved swiftly to set up emergency
intensive feeding and medical programs (Gill 2010). See also Gill (1986).

10. Bob Geldof, of the band Boomtown Rats, played an instrumental role in raising aware-
ness of the Ethiopian famine in 1984 (Geldof 2007).

11. Thefamousline“A hungry child has no politics,” which Ronald Reagan used to justify
USaid to Ethiopia, was adopted only after the global news story had broken, although the line had
first been used by USAID almost one year previously (Teltsch, New York Times, August 19, 1983,
as quoted by Arulananthan 2008).

12. Kissi (2005), in his article “Beneath International Famine Relief in Ethiopia,” goes so
far as to argue that the willingness of the communist regime of Ethiopia to accept aid from the
highly anticommunist Reagan administration in the White House was a triumph over their mutual
antagonism. Suffice it to say that the world responded, and the Ethiopian government allowed and
even facilitated it.
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health, and agricultural rehabilitation needs. Although there was some progress
in these areas, even in the difficult and war-ridden final years of the Derg, these
efforts were overwhelmed by other factors.

In the postfamine period, the Derg regime needed to reconstruct itsimage
both internally and externally. However, the same old centralized, patronizing,
and oppressive thinking still prevailed, and the policies subsequently adopted
were disastrous. Zewde (2002, 255) writes:

Asif to compensate for itsinitia tardiness, the government then embarked on
an ambitious project of resettling peasants from the drought-prone areas of
northern and central Ethiopiato the relatively fertile provinces of the west and
south-west. On the surface this appeared to be alogical move. In redlity, the
forcible nature of the resettlement, as well as the effort to combine it with the
government’s cherished objective of collectivization, made it a highly unpopular
move, both at home and abroad.

Following quickly onthe heel s of resettlement was the even more unpopu-
lar villagization program, which grouped scattered households into villages,
ostensibly to provide better services that rarely appeared. The relocation from
cherished household land was highly unpopular, and “it thereby contributed to
the disaffection of a significant portion of the northern peasantry and the advances
that guerillasopposed to theregimewere ableto makein thelate 1980s’ (Zewde
2002, 255).

After the Derg Regime: Institutional Change
and the Somali Food Crisis

The Ethiopian Peopl €' sRevol utionary Democratic Front (EPRDF) government
cameto power in 1991. The EPRDF government understood the role that fam-
ine had played in its victory. Unlike in the case of previous governments, the
core members of the EPRDF had fought in famine conditions in the northern
part of the country. The Tigrayan core of the new government had experienced
all three mgjor droughts in the country (1984, 1987, and 1989), when it had
received substantial international assistanceto help in the famine-affected “lib-
erated zones” that it had held within Ethiopia. These experiences had shaped a
set of beliefs among the core EPRDF members that greatly influenced their
thinking regarding food security and humanitarian assistance.

The EPRDF believed that faminesresulted from poor government policies
and responses, as evidenced by both the imperial and the Derg regimes. They
expected the peasant-centered ideology, which the new government professed,
to soon overcome vulnerabilities and make famines history.

The new government concluded that the RRC was a powerful Derg-era
institution that needed to be brought down to size and turned to the will of
the new government. The expectation was that it would ultimately become un-
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necessary. Furthermore, the EPRDF deduced that humanitarian assistance could
be used for subversive purposes (asit had been when the TPL F was supported)
or to prop up hostile regimes (as it had been when used to support the Derg);
thus NGOs could not be trusted. On the other hand, the EPRDF government
found UN organizations weak and oriented to the needs of their client govern-
ments, which made them compliant partners. Thus, from 1991-95 the Transi-
tional Government brought in avariety of new policiesand strategiesregarding
emergency preparedness and response. These included dismantling the RRC,
significantly reforming the strategic food reserves programs, launching the Pro-
ductive Safety Net Programme, and restructuring the Disaster Prevention and
Preparedness Commission.

Post-Derg Era Policies

Asthe RRC became paliticized near the end of the Derg regime, the core of the
EPRDF embarked on a series of drastic reformsthat included a variety of new
policiesand strategiesregarding emergency preparednessand response, capped
by the 1993 National Policy on Disaster Preventionand Management (NPDPM).
Thiswasastate-of-the-art policy formulated by government and foreign experts
that built on the National Disaster Prevention and Preparedness strategy that
had been drafted, but never adopted, in the dying days of the Derg regime. The
NPDPM included an early warning system linking relief to development
through community-centered “ employment generation schemes’ and a section
governing the administrative requirements and activities of NGOs. The newly
formed Disaster Prevention and Preparedness Commission (DPPC), which
replaced the former RRC, was given the mandate to manage the NPDPM with
direct responsibility for food aid and coordination of nonfood responsesthrough
other government ministries.

Ethiopiawas blessed with a series of good rainfall yearsin the mid-1990s,
which gave the impression that the new government policies were eradicating
thethreat of famine. Thelarge harvest of 1996 suggested to somethat the DPPC
was no longer needed, and many government officials and members of the
international community were eager to closeit down. However, rainfall failures
in various parts of the country occurred in the spring of 1997, and it became
clear that there were problems with the implementation of the NPDPM. On the
emergency response side, the DPPC requested and controlled food aid and was
considered to beworking well. Y et, due to alack of real administrative author-
ity, the DPPC had no power to coordinate nonfood responses through other
departments such as Health and Water. Therefore, the main functions of the
DPPC (however flawed) remained early warning and emergency food response.

In August 2008, the DPPC was closed and replaced by the Disaster Risk
Management and Food Security Service (DRMFSS), led by a state minister of
the Ministry of Agriculture and Rural Development. At the same time, the
federal-level staff was reduced to 300 from over 1,000 during the RRC tenure
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and 700 during that of the DPPC (Lautze, Raven-Roberts, and Erkineh 2009).
The official position was that the DRMFSS would rely more on decentralized
disaster risk reduction and response. The Government of Ethiopiais serious
about the implementation of this approach, but it is too early to judge its
effectiveness.

Improvementsin Early Warning and Emergency Response

Ethiopia has a long history of early warning (EW) systems. The first such system
was established in early 1974 under theimperial regimeafter the 1972—74 famine
and was further devel oped after the disastrous 1984 drought. With the promulga:
tion of the NPDPM in 1993, the Ethiopian government and its development
partners recognized that the EW system needed to be strengthened further.

This proved particularly true during 1997-99, when the EW system was
inadequate to elicit a sufficient response to failures of the belg rainsinthe Wollo
areain the north and the Hararghe areain the east. Under the EW system at the
time, the number of emergency beneficiaries was identified by local woreda
officials, who passed this number on for compilation to zonal-level officials,
who in turn passed it to the regional level and from there to the federal level. In
early 1999, three woredasin East Hararghe —Fedis, Gursum, and Babile—sent
reports to the zonal level that a combined estimate of 200,000 people were
affected by failed rains. Zonal officials for East Hararghe assumed that the
woreda officials were exaggerating and cut their number in half, to 100,000,
passing this number to regional officials, who in turn cut the figure down to
50,000. Federal officials did the same, allocating assistance only for 25,000
beneficiaries in the three woredas.'® The issue was resolved only by a flood of
desperate food seekers who trekked from the three woredas to the main center
of Harar, proving the seriousness of the situation.

That same year in South Wollo, government and WFP officials had decided
that al food aid would be distributed from May to September, the “hungry sea-
son” before the main meher-season harvest. However, for many farmersin this
region the main harvest isthe belg-season harvest in April, and the hungry period
is from November to March. Thus, the restriction on the timing of food aid dis-
tribution brought severe hardship to drought-affected households in early 1999
until the policy wasreversed and food aid was allowed to be distributed in March.

Major changes in the EW system were not made until after the Somali
drought and famine of 1999-2000, in which tens of thousands of children died
from malnutrition and measles (Devereux 2000; Salama et a. 2001). In this
case, the system failed to generate enough convincing evidence to elicit an
adequate response when it was needed in the fall of 1999. Ultimately, it was a
BBC documentary on the situation in Gode, a city in Somali region, that finally
prompted aresponsein April 2000.

13. Personal account of the first author based on his work in the area at the time.
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During the drought, the nutritional assessments conducted by NGOs (14
in 1999-2000) lacked a consistent and comparable methodology. Most of the
surveys were not undertaken according to the accepted 30 x 30 cluster meth-
odology, and of those only 9 percent (six surveys) met the minimum method-
ologica requirements (Spiegel et al. 2004).* Clearly, there was a need for
improvement in the nutritional assessment system. Subsequently, the Emer-
gency Nutrition and Coordination Unit recently formed within the DPPC was
strengthened through the development of new nutritional guidelinesto provide
standards and consistency. The guidelines institutionalized the 30 x 30 cluster
methodology in Ethiopiaand contributed to the consistency and comparability
of nutritional assessmentsin the 2002/03 droughts and beyond. The nutritional
assessment methodology continues to evolve, with recent analysis working on
the different weight-for-height characteristics of many pastoralist communities.

An alternative assessment methodology proposed by UNICEF under the
Enhanced Outreach Strategy (EOS) for child food supplementation adopts the
weight-for-length and mid—upper arm circumference methodol ogies for iden-
tifying malnourished children, employing local health officials to undertake the
measurements. Some measurements using this system have been highly con-
troversial because they indicate very high levels of child malnutrition. How-
ever, overall the EOS system has captured areas of malnutrition and provided
response through therapeutic food programs on an ongoing basis. On the nutri-
tion response side as well, huge strides have been made since 1999-2000. Two
assessments were undertaken on therapeutic feeding (Collins 2001; Stevens
2003). Major concerns of these assessments are that (1) the technical require-
ments for outpatient therapeutic care (OTC) were onerous and difficult to scale
up sufficiently during a major emergency, (2) the gathering of children and
mothers in therapeutic centers increased the spread of disease (in this case, a
measles outbreak), and (3) the expense of therapeutic feeding made it difficult
to reach large caseloads of patients.

Savethe Children UK and other NGOstried an alternativeto OTC in 2000
called community therapeutic feeding (CTF), which involved leaving children
and mothersin their communities if possible or meeting them on a scheduled
basis to provide ready-to-use therapeutic foods to malnourished children. This
was positively reviewed as addressing all of the major problems identified
earlier and considered a good approach for managing acute malnutrition in

14. The 30 x 30 cluster survey consists of two-stage sampling. In the first stage, a population
isgrouped into small geographical units (or clusters). Clusters are chosen proportional to the popu-
|ation size; the recommended number is 30. The second stage involves selection of households and
then children for anthropometric measurements; again the recommended number of children is 30.
The choice of 30 clusters hinges on statistical considerationsfor stability and distribution of means
and proportion; the choice of 30 children per cluster isdictated by the number of children necessary
for sufficient precision and the number who can reasonably be measured in one day (Spiegel et al.
2004).
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emergencies (Grobler-Tanner and Collins 2004). CTF has since been widely
adopted in Ethiopiaand has become the main approach to combat mal nutrition,
complemented by OTC when needed.

Save the Children UK—working closely with the regional government
and with the support of the United States Agency for International Develop-
ment (USAID), the EU, the WFP, and others—Ilaunched aHousehold Economy
Analysis—based early warning system specifically for the Somali region in
the aftermath of the crisis. This system was running in time for the 2002-03
droughts and yielded a timely food aid and therapeutic feeding response that
prevented any measurable excess mortality (OCHA 2003). To better under-
stand and anticipate the severe effects of production shocks on food security,
the Livelihoods Integration Unit was incorporated within the Ministry of Agri-
culture and Rural Development as part of the government’ s EW system. Under
this new approach, baseline data were collected on the income and food con-
sumption patterns of low-, middle-, and high-income groups of households,
including the most food insecure. Disaggregating data by livelihood zones
allows analysis of household food security that can identify problems that may
not be captured in regional analyses. For example, the impacts of production
losses of enset and sweet potatoes in 2008 on some househol ds would not have
been identified in a timely manner without disaggregated data that identify
regional pockets of food-insecure areas.*®

Improved information flows, as well as enhanced national and regional
capacity for monitoring emerging food insecurity patterns over space, haveim-
proved the country’ s capacity for early warning and response planning. A more
decentralized response system (viajoint government and international organi-
zational planning and regional logistics arrangements) hasimproved thetimeli-
ness of responses to serious hunger threats before they evolve into dire famine
conditions.

The Emergency Food Security Reserve

The establishment of a strategic grain reserve was first recommended by an
FAO study in 1974.16 The central rationale was that stocks managed by para-
statals proved inadequate to address fast-hitting emergencies. A key challenge
in such emergencies is that procurement of food, food aid, or commercial
imports require at least three to four months of lead time. In the case of food
aid, there are two lead times: one isthe time el apsed between pledge and actual
commitment, and the other is the time needed to deliver the food to the benefi-
ciariesafter the donors makethe commitment. Thus, both the Ethiopian govern-
ment and its development partners were convinced that the country needed to

15. Datafrom the Livelihoods Integration Unit on consumption patterns of pastoralists are
presented in Chapter 7.
16. Thissection relies heavily on Rashid and Lemma (2010).
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have an emergency food stock that could feed the vulnerable population for at
least four months.

A follow-up study launched by the FAO in 1979 recommended building
up astock of 180,000 tons within four years. This recommendation resulted in
the establishment of the Emergency Food Security Reserve Administration
(EFSRA) in 1982 as an additional unit attached to the RRC. Subsequently, a
joint study conducted by the WFP and the Overseas Development Administra-
tion of the United Kingdom recommended revising the stock level upward to
204,600 tons in 1987. Under the transitional government, the EFSRA went
through a significant institutional change in October 1992, with the EFSRA
becoming an autonomous agency and important changes made in the opera-
tional modalities. After the emergencies of 2003, the reserve level was re-
evaluated and a new stock level of 407,000 tons was established in 2004. The
increase waslargely dictated by theincrease in the vulnerable population in the
country and the assumption that it would take four monthsto bring anew ship-
ment of food to the country.

The EFSRA is credited for effectively addressing several emergencies
since the early 1990s. According to a FAO study conducted for the New Eco-
nomic Partnershipfor Africa sDevelopment, thenational food security reserves
played akey role in handling the 1994 emergency by releasing 94,000 tons of
food to NGOs and another 52,000 tons of free draw-down by government relief
agencies; the EFSRA was the only immediate source of supplies during the
1997 belg crop failures and the 1999-2000 droughts (FAO 2004). Likewise,
Rashid and Lemma (2010) conclude that the EFSRA has managed grain
reserves in a cost-effective way. The study identified three key factors behind
this success. First is the institutional design of the EFSRA, reflecting a very
high level of commitment from both the government and its devel opment part-
ners. Chaired by the head of the DRMFSS, the EFSRA board consists of the
EFSRA manager and representatives from the Ministries of Finance, Agricul-
ture, and Rural Development, as well as the Ministry of Trade. At a second
level is a technical committee that consists of the general manager of the
EFRSA, representatives from the Ethiopian Grain Trading Enterprise and the
WEFP, and a representative of the national and international NGOs engaged in
emergency operations. Although the board isresponsiblefor broad policy guid-
ance, day-to-day operationsare generally overseen by the EFSRA general man-
ager in consultation with this technical committee.!’

The second key factor behind the EFSRA’ s successisthe separation of its
operation from food price stabilization policies. Unlike similar agencies in
many other countries that have grain reserve programs, the EFSRA does not
engage in buying, selling, transporting, or distributing grain. Instead, it serves
as acustodian of the grain stock built through donor and government contribu-

17. For detailed operational modalities, see Rashid and Lemma (2010).
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tions. The government’ skey responsibility isto lend grain to recognized national
and international relief organizations, as well as to government agencies
engaged in food security operations, under agreed-upon conditions of repay-
ment in a prespecified time frame and locations. As a result, the agency does
not haveto carry out any monetary transactionsor physical transactionsof food,
which in many instances breed corruption and lead to other inefficiencies. Also,
through linkages with socia safety nets and other food security programs, the
agency has developed an efficient mechanism of stock rotation, resulting in
lower waste and costs of stock holdings.

The final factor behind the EFSRA’s success is that stocks are kept at a
minimum. Although the original target was set at 407,000 tons, the EFSRA has
not held a stock larger than 332,000 tons in any given quarter since 2004; the
stock averaged only about 240,000 tons during 2004-05 and 135,000 tons dur-
ing 2007-08 (Table 9.2).

TABLE 9.2 Quarterly average cereal stocks of the Emergency Food
Security Reserve Administration (EFSRA), 2004-08 (metric tons)

Y ear Quarter Wheat Maize Total
2004 1 273,265 58,460 331,726
2 226,586 47,288 273,874
3 199,976 44,292 244,268
4 170,636 56,478 227,115
2005 1 109,451 57,152 166,603
2 106,473 47,859 154,333
3 205,578 53,123 258,700
4 210,170 61,783 271,953
Average 187,767 53,304 241,072
2006 1 185,738 46,449 232,187
2 128,624 46,338 174,963
3 86,528 36,128 122,656
4 156,004 55,770 211,774
2007 1 164,267 59,776 224,043
2 134,939 24,282 159,221
3 59,485 21,925 81,410
4 98,304 70,722 169,027
2008 1 58,926 75,791 134,717
2 29,044 25,591 54,635
3 6,243 1,371 7,614
4 35,477 17,850 53,327
Average 95,298 40,166 135,465

source: Ethiopia, EFSRA (2008).
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It should be noted that there are differing views as to Ethiopia’ s manage-
ment of food reservesin response to incipient food crises. The system failed to
alleviate the 1984 famine two years after its establishment, though reserves did
play arole in dealing with the crisis of 1987-88 (Jones 1994). Depletion of
stocks to very low levelsin 19992000 and 2008-09 is also cited as a failure
of the system. However, other factors have to be considered before coming to
such conclusions. For instance, depletion of stocksto only 60,000 tonsin 1999—
2000 was not the result of stock mismanagement but rather a consequence of
disagreements between the donors and the government. Donors were slow to
refill the EFSRA before the emergency because of international disapproval of
the war with Eritrea and a questioning of the emergency request figures (Barrett
and Maxwell 2005). Likewise, the sharp drawdown of stocksin 200809 was
not the cause of food priceincreases but wasthe consequence of inaccurate crop
forecasts as well as macroeconomic factors (overall inflation and shortages of
foreign exchange). Moreover, although maintaining aminimum level of stocks
isgenerally desirable, drawing down stocks to meet critical food needs of vul-
nerable populations may take precedence in some situations.

The Public Food Distribution and Social Safety Net Programs

After the 1984-85 famine, the international community continued to inject
large amounts of assistance into Ethiopia, which arguably prevented the return
of famine, particularly in the poor production year of 1987. The massive excess
of donations surpassed immediate needsin 1985, providing a“surplus’ of food
aid that was largely put to use in food-for-work programs. In the aftermath of
the famine, most agencies turned their attention to “rehabilitation” and sought
to use development activities to safeguard against future famine threats. Free
food distribution in normal times was considered a disincentive to food pro-
duction; providing food in exchange for work was the preferred approach. By
198687, when the peak of the crisis had passed in most regions, apublic works
boom started (Webb and Kumar 1995). The massive results of this public
works boom can still be seen in Ethiopia today in the visible terracing on the
road from Dire Dawato Harar.

Under the Transitional Government (1991-95), the Employment Genera-
tion Scheme (EGS) was launched as the successor to food-for-work programs.
Although pilot programs were successfully launched and agriculture experts
and development agents lent their support to public works undertaken by ben-
eficiaries of emergency food, the program was not sustainable or replicable.
One of the main reasons for this failure was mismanagement. The EGS was
formally under the control of DPPC but relied mainly on the Ministry of Agri-
culture and Rural Development (MoARD), which had no interest in taking
directions from or coordinating with the DPPC. The MoARD never took
responsibility for the EGS and never integrated it into their work plans, so the
system worked only if an NGO aggressively followed up with government
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officials. (Eventually the EGS was transformed into the Productive Safety Net
Programme, directly under the MoARD.)

In 2005, the Government of Ethiopia revised its strategy of distributing
food aid and aimed to replace the emergency appeals and ad hoc distribution
program with a standing safety net in areas suffering from chronic food in-
security. Since January 2005, the Productive Safety Net Programme (PSNP)
has been implemented as part of a broader Food Security Program. The objec-
tive of the PSNP is to provide households with enough income (cash or food)
to meet their food needs, thereby protecting their households' assets from deple-
tion, and to build community assets to address the root causes of food insecu-
rity. The PSNP delivers cash or food transfers to 7-8 million rural Ethiopians
for six months of every year, either through public works (85 percent) or—for
those chronically food-insecure househol ds whose members cannot work, such
as the disabled, elderly, and others (15 percent)—for free as direct support. It
is the largest socia protection program operating in Sub-Saharan Africa with
the exception of South Africa. A detailed program description of the PSNP is
provided by Gilligan, Hoddinott, and Taffesse (2009), and a discussion of the
targeting of PSNP beneficiaries appears in Chapter 10.

Droughts, Food Insecurity, and Food Aid Inflow

Despite severe drought-related production shortfalls, Ethiopia has not suffered
amajor famine causing widespread deaths since 1991. The country has been
hit by four large-scale droughts since 1991 that have affected millions of
people, but according to the Emergency Event Database of the Centre for
Research on Epidemiology and Disaster (CRED), none of them led to large-
scale deaths asin the past (CRED 2011). In fact, when ranked in terms of total
number of affected people, the drought of 2002-03—which affected 12.6 mil-
lion people—turns out to have been the worst drought in the country’s history
(Table 9.3). Yet, there were few reported drought-related deaths. By contrast,
although only 3 million people were affected by the 1973 drought, there were
about 100,000 estimated drought-related deaths. Similarly, although the 2008
drought affected twice as many people (6.4 million) as that of 1973 (3.0 mil-
lion), there were no reported drought-related deaths.

The policy and institutional reforms described earlier have played a sig-
nificant role in averting famines or major food security crises in recent years.
Targeted and efficient emergency operations, social safety nets, effective co-
ordination across government agencies and their development partners, and
emergency food reserves have been central to effectively managing disastersin
recent years. For instance, having a large-scale safety net program like the
PSNP greatly helped the country in 2008 when amajor drought coincided with
the global food crisis. However, other factors—such as improvement in infra-
structure and information, absence of prolonged civil strife, and relative open-
nessininformation sharing—have al so played important roles. Dueto improve-
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TABLE 9.3 Major droughts and drought-related consequences,

1965-2008
Number of deaths and affected people (thousands)
Y ear of drought, Tota Total
by severity number of deaths number of people affected
1983 300 7,750
1973 100 3,000
1965 2 8,000
1987 0.4 7,000
1989 n.a 6,500
1999 n.a 4,900
2003 n.a 12,600
2005 n.a 2,600
2008 n.a 6,400

source: Based on thetop 10 list of disastersin Ethiopiasince 1900 of the Centre for
Research on Epidemiology and Disaster (CRED 2011).

Notes: The table is sorted by total number of deaths and then chronologically by
year. n.a. = not available.

ments in infrastructure and information, the response time of the government
and its development partners was much shorter in recent years compared to the
past. In addition, carrying out emergency operations has become much easier
in the absence of civil strife. Note that the conflict with Eritrea (May 1998—June
2000) was largely confined to the borders and had little direct influence on most
households in what is now Ethiopia.

Although the country has managed to avert widespread famine since 1991,
localized food shortages continue to be a recurrent phenomenon. Food aid has
been one of the key instruments for dealing with these emergencies. Histori-
caly, Ethiopia has featured prominently as a large recipient of food aid. In
2008, the amount of food aid received in Ethiopia expressed as a percentage of
total domestic consumption was quite high (del Ninno, Dorosh, and Subbarao
2007). Although food aid as a share of domestic consumption declined to zero
in India, 1.9 percent in Bangladesh, and 3.8 percent in Zambia, it remained at
5.0 percent in Ethiopiain 2008.

There are three reasons for the decline in food aid. First, as shown in
Table 9.4, food aid inflow to the country has fluctuated widely, with substan-
tially greater inflow during the drought years until 2005. This was true in
19992000 and again during 2002—03. However, this was not the case during
2008-10, when the domestic prices of cereals skyrocketed. In this instance,
the market price inflation was to some extent mitigated by government imports,
areintroduction of rationing systems, and perhaps more importantly a deple-
tion of the strategic grain reserves (Dorosh and Ahmed 2009). Second, accord-
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Total cerea Total cerea Total food
production consumption aid delivery Aidasa Aidasa

(thousands of (thousands of (thousands of percentage of percentage of
Year metric tons) metric tons) metric tons)? production consumption
1996 10,328 7,274 120 12 1.6
1997 10,437 7,713 548 53 7.1
1998 8,103 7,983 463 5.7 5.8
1999 8,867 8,431 1,031 11.6 12.2
2000 9,234 8,944 1,199 13.0 134
2001 11,039 9,373 299 2.7 3.2
2002 10,371 9,635 1,214 11.7 12.6
2003 11,536 9,886 947 8.2 9.6
2004 10,627 10,235 600 5.6 5.9
2005 12,574 10,490 699 5.6 6.7
2006 14,412 10,945 504 35 4.6
2007 15,573 11,376 285 18 25
2008 16,872 12,513 626 37 5.0
2009 17,117 17,861 1,112 7.7 6.3
2010 18,076 18,249 1,401 9.0 7.7

sources: World Food Programme—Ethiopia for 2005-08; FAO (various years b) for the remainder.
aFood aid refersto cerealsonly.

ing to government statistics, the production situation has improved dramati-
cally. As aresult, food aid as a share of production has been on the decline
since 2004. Finally, introduction of cash transfers under the PSNP and other
policy responses discussed earlier have contributed to the decline in food aid
imports since 2005.

Deeper policy debate and change are requirements for sustainable re-
sponses to food crises. Some of the central issues that continue to influence food
insecurity arethese: (1) landhol dings aretoo small for most farming househol ds
to achieve food production self-sufficiency, (2) population increases reduce
landholdings further and place intolerable stress on an already fragile natural
resource base, (3) already low soil fertility isdeclining dueto intensive cultiva-
tion and limited application of yield-enhancing inputs, (4) recurrent droughts
add food production shocks to abnormally low yields, and (5) limited off-farm
employment opportunities restrict diversification and migration options, leaving
people trapped in increasingly unviable agriculture (Devereux 2000). There-
fore, although policy devel opments have contributed to averting amajor national
famine in Ethiopia, there continues to be room for improvement. Regional and
localized food insecurity can still occur, as evidenced by food crisesin Somali
region in 1999-2000 and regional food insecurity in 2008-09.
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The 19992000 Food Security Crisisin Somali Region

Despite developmentsin early warning and response in the highlands of Ethi-
opia, the Somali food crisis of 1999-2000 demonstrated the special chal-
lenges and the need for tailored response programs in the pastoralist areas of
Ethiopia. Although they represent about 60 percent of the land areaand contain
over 10 percent of the total population, pastoralist areas are generally remote
and neglected; emergency responsein these areas has al so been poor. However,
there has been improvement in identifying and responding to emergencies in
the last nine years.

In 1999, successivefailures of rainin Somali region weakened the coping
mechanisms of pastoralists, who had already suffered price declines because of
the 1997 ban on livestock imports from the Horn of Africainto Saudi Arabia
and other parts of the Middle East, the largest market for sheep and goats
from Somali region. When the rains failed in late 1999, the normally resilient
pastoralists, who had survived severe droughts as recently as 1993 without
significant outside assistance, were thrown into a devastating food crisis. Thou-
sands of people died, mostly children under five years of age. Although some
NGOsrang theaarm, they were generally not believed, and arancorous debate
dragged on for months. Finally, a BBC broadcast on April 4, 2000, showing
children dying of hunger elicited a response. But significant food aid did not
arrive until the beginning of May; ultimately perhaps 80,000-120,000 children
died of malnutrition and measles (Salama et al. 2001; Howe and Devereux
2004).

In assessing the causes of the food insecurity—related deaths, the Govern-
ment of Ethiopiaand the international community recognized that anumber of
measures had to bein placefor the pastoralist regions. Theseincluded good EW
and nutrition assessment systems, regular and emergency measles vaccination
campaigns, and the development of health facilities, as well as better and more
efficient emergency response programs for food aid distribution and the admin-
istration of therapeutic feeding. Following this assessment in 2001, a group of
agencies, led by Save the Children UK and funded by USAID and the EU,
worked with the Somali Regional Government to set up an early warning sys-
tem based on Household Economy Analysis, as described above.

The payoff wasimmediate. By thetime the next drought hit Somali region
in 200203, the system was sufficiently in place to initiate a response and pro-
vide direct emergency assistance to the most affected areas. The EW system
has subsequently been used to identify the numbers and | ocations of emergency
beneficiaries on an annual basis. Full sustainability of the program in the gov-
ernment has not yet been achieved, however, dueto ahigh rate of staff turnover
and limited budget commitment. A four-year program for the final handover of
the system to the Somali Regional Government from Save the Children UK is
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now underway, with the government promising to commit financial resources
to the system in its annual budget.*®

Regional Food Insecurity in 200809

In 2008, localized droughtsin both crop-producing and pastoralist areas caused
over 12 million people to need food assistance, including safety net beneficia-
ries. Thiswas the second-highest number of food-insecure peoplein any given
year in Ethiopia's history. Conditions were exacerbated by high food price
inflation. Given that official agricultural production figures indicated a good
national harvest and safety netswerein place to protect most of the people who
werestill vulnerableto shocks, therewasadelay in declaring afood emergency.
It was only after the mediareported escal ating food insecurity that a substantial
response was launched.

The situation was repeated in early 2009. Although this was a better rain-
fall year than 2008, there were still many vulnerable areas that were badly hit,
and child malnutrition again spiked in many parts of the Southern Nations,
Nationalities, and People's Region. Again there were delays in organizing a
concerted response, due in part to disagreements over the need for NGOs to
assist with therapeutic feeding.®® Logistical factors, such as port capacity and
internal transportation, continue to complicate relief response. For example,
when shiploads of Ethiopian fertilizer and food aid arrived around the same
timein 2008, Djibouti port could not off-load both cargoes simultaneously due
to a capacity constraint. Because the planting season was approaching, the
government prioritized off-loading fertilizer at the cost of a delay in food aid
arrival.

Conclusions

In the past two decades, Ethiopia has avoided widespread famines even though
the country has faced droughts that are more severe than the ones that triggered
famines in the 1970s and 1980s. Although food shortages played a major role
in past famines, various other factors contributed to the severity of famines,
including military conflict, poor infrastructure, detrimental economic policies,
lack of a specific disaster response strategy, and political considerations related
to relief response. Lessons from the famines indicated that there was aneed to
institutionalize the capacity to identify and respond to emergencies and to co-

18. In addition, substantial improvement in the treatment and prevention of measles was
achieved through an emergency measles vaccination campaign during the drought of 2002-03.
Vaccination campaigns are extremely difficult to conduct in remote areas, but the coverage rates
were sufficient to ward off a measles threat.

19. Based on the first author’s fieldwork and personal communications.
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ordinate the efforts of all actors, including aid agencies and the government
(von Braun, Teklu, and Webb 1998). Further policy debate is needed on issues
that continue to influence food insecurity, such as landholdings, population in-
creases, soil fertility and yield enhancement, and off-farm employment oppor-
tunities and migration options (Devereux 2000).

Disaster management is mostly focused on food aid, though the nonfood
aid response in emergenciesis also essential and needs to be improved. Evalu-
ations of the 2002—03 drought response quite rightly criticized the response for
being “food first” oriented and for not focusing enough on nonfood, particularly
health, needs (Lautze et al. 2003). An evaluation of the 2002—03 drought re-
sponse led by the DPPC and the UN Office for the Coordination of Human
Affairsalso advocated stronger responsesin areas outside of food aid, includ-
ing many areasin which there has since been follow-up, such aslivestock, EW
systems, and nutrition (OCHA 2003). However, little progress has been made
on improved health and water responses, apart from the addition of shopping
list—stylerequestsfrom UN agenciesto the appeal sfrom the government. Argu-
ably, disease prevention has been addressed through improvementsin vaccina
tion coverage in many parts of the country, but in pastoralist areas it remains
problematic.

Climate change may increase weather volatility, and inevitably therewill be
aseveredrought in Ethiopiaat some point. Although there have been afew major
droughts in Ethiopia since 1983-84, affecting large numbers of people, large-
scale mortalities have been effectively averted. In part, this reflects more effective
EW systems, absence of major conflicts, and better government response to warn-
ings. However, the increasing vulnerability of the growing rura populations
means that even minor droughts can affect amuch larger number of people than
ever before. Although 8 million were affected by the severe drought of 1983, 12.6
million were affected by the relatively minor regional drought of 2003. A mgjor
drought now could easily affect 2025 million rural Ethiopians. The scale of the
emergency response heeded to deal with an emergency of that scale would be a
serious challenge to existing systems. It would require an early acknowledgment
of the scale of the problem and extraordinary measures by the international com-
munity to avert the calamitous outcomes experienced during past famines. Fur-
ther, there will be alarge and continuing need for public expenditures to support
safety net programs and to deal with the regular emergencies.
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In Ethiopia, as in many other African countries, there is a pressing need to
improve household food security. An emerging consensus suggests that thisis
most easily accomplished through two development strategies with two com-
plementary dimensions: investmentsthat facilitate income generation and asset
accumulation, discussed elsewhere in this book, and interventions that protect
the poorest from hunger, prevent asset depletion, and provide aplatform for the
growth interventions. Because resources for such interventions are limited,
there needs to be a mechanism for allocating these.

In this chapter we consider thisissuein the context of Ethiopia s Produc-
tive Safety Net Programme (PSNP), a federal government program imple-
mented almost entirely through government systems with harmonized donor
support. Before 2005, the Government of Ethiopia (GoE) launched emergency
appealsfor food aid and other forms of emergency assistance almost annually.
Although these succeeded in averting mass starvation, they did not banish the
threat of further famine and did not prevent asset depletion by marginally poor
households affected by adverse rainfall shocks. In response, the GoE and a
consortium of donors implemented a new response to chronic food insecurity
in rural Ethiopia. Rather than mounting annual appeals for assistance and ad
hoc distributions, they established the PSNP.

The PSNP “provides transfers to the food insecure population in chroni-
cally food insecure woredasin away that prevents asset depletion at the house-
hold level and creates assets at the community level” (FDRE 2004, 2). Unlike
the annual emergency appeals, it was conceived as a multiyear program to
provide recipients with predictable and reliable transfers. Most beneficiaries
undertake public works. From 2005 to 2007, these paid beneficiaries either
Ethiopian birr (ETB) 6 per day (increased to ETB 8 in 2008 and ETB 10 in
2010) in cash or three kilograms of cereals for work (depending on where they
lived) onlabor-intensive projectsbuilding community assets. A smaller number
of beneficiaries received unconditional transfers called direct support. Initially,
the PSNP was complemented by a series of food security activities called the
Other Food Security Programme (OFSP). The OFSP included access to credit;
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assistance in obtaining livestock, small stock or bees, tools, and seeds; and assis-
tance with water-harvesting schemes, soil conservation, and improvementsin
pastureland. In some cases, beneficiaries were provided with subsidized credit
to purchase “packages,” combinations of agricultural inputs sometimes based
on abusiness plan devel oped with support from the extension service. In 2009
the OFSP wasredesigned and renamed the Househol d Assets Building Program
(HABP), with an emphasis on increased contact and coordination with agricul -
tural extension services.

As discussed by Gilligan, Hoddinott, and Taffesse (2009) and Berhane
et a. (2012), the PSNP—where implemented according to program design—
has increased food security. Participants who have received public works
employment for five years have increased their food security by just over one
month and their livestock holdingsby 0.4 tropical livestock units(TLUS). There
are synergies between the PSNP and the OFSP/HABP. Having both the PSNP
and the OFSP/HABP increased food security by 1.53 months and livestock
holdings by 1.001 TLUs. Although these are important impacts, they do not
tell us whether the households that obtained these benefits were the intended
beneficiaries. Were they poor, food-insecure households? Or did elite capture
mean that benefits went to the better off? To answer these questions, we exam-
ine targeting of the PSNP in two ways: (1) through an assessment of whether
it was targeted as designed and (2) how well it compares to other programs
internationally.

Data: The 2006 and 2008 Ethiopian Food Security Surveys

Thisanalysisis based on longitudinal quantitative survey data collected at the
household and locality levelsin the four major regions covered by the PSNP:
Tigray, Amhara, Oromiya, and the Southern Nations, Nationalities, and People's
Region (SNNPR). The first survey was implemented in June—August 2006. The
follow-up survey was implemented in June and early July 2008. Differences
between rounds due to seasonality considerations are not large.

The design of the 2006 Ethiopian Food Security Survey (EFSS) sample
was based on power cal culations conducted to determine the minimum number
of sample enumeration areas and households needed to identify program
impacts.* The sample is clustered at the woreda level, the administrative unit
at which program participation is assigned. Woredas were randomly sampled
proportional to size from alist of 153 chronically food-insecure woredas strati-
fied by region; 19 woredas were sampled in Oromiya and the SNNPR, 18 in
Amhara, and 12in Tigray. In each woreda, sample kebeles serving as enumera-
tion areaswere randomly selected from alist of kebeleswith active PSNPs. The

1. Gilliganetadl. (2007) provide acomplete description of the baseline sample and the survey
instruments.
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sample had two kebeles or enumeration areas (EAS) per woreda in Amhara,
Oromiya, and the SNNPR and three EAs per woreda in Tigray. In each EA,
15 beneficiary and 10 nonbeneficiary households were sampled from separate
lists for each group, yielding a sample of 25 households per EA. Thisyielded
asample of 146 EAs, and, because a few sampled households were not inter-
viewed, a sample of 3,688 households.

The househol ds surveyed in 2006 were reinterviewed in EFSS 2008; attri-
tion was relatively small. A total of 137 households (or 3.7 percent of the
baseline sample) dropped out, a third of which were concentrated in two EAs
that could not beresurveyed. Aspart of theinitial datacleaning weinvestigated
the quality of thetracing and reinterviewing of households by comparing demo-
graphic, land, and housing quality variables across rounds. We identified 78
househol ds that appeared not to match the househol dsinterviewed in 2006, and
these were also dropped from the sample. Overall attrition, therefore, was 6
percent.?

Evaluating the Targeting Performance of the PSNP

The PSNP uses amix of geographic and community-based targeting to identify
chronically food-insecure households in chronically food-insecure woredas.
The figures on historic receipt of food aid were used to determine the number
of eligible beneficiaries in each region and woreda. Woreda administratorsthen
selected the chronically food-insecure kebele, assigning the woreda’s “PSNP
quota’ to these areas. In each program kebele, community-based targeting is
used to identify eligible households, which are then assigned to public works
or direct support depending on the available labor (FDRE 2006). In 2008, the
program operated in the 290 most food-insecure woredas in rural Ethiopia.

This approach built on the experience of distributing food aid to rural
areas. Food aid targeting in Ethiopiahasalong history of relying on community-
based targeting systems that have been seen as effective. The PSNP adopted
this system while further refining the targeting criteria to capture chronic food
insecurity, defined as a food gap of three months or more and receipt of food
aid for three consecutive years. Additionally, the program focused geographi-
cally on those regions and woredas that had received food aid for the preceding
threeyearsor longer asaproxy for chronic food insecurity (FDRE 2006; World
Bank 2009). Constructing the targeting system in thisway enabled the program
to harness existing implementation capacity in an environment with severe
capacity constraints. It also pragmatically drew on existing data sources to
measure the extent of chronic food insecurity, given that there was no experi-
ence with household-level means testing or national data with which to objec-
tively identify eligible households (Wiseman, Van Domolen, and Coll-Black
2010).

2. Gilligan, Hoddinott, and Taffesse (2009) provide further details.
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Given the objective of alleviating chronic food insecurity, househol d-level
targeting for the PSNP initially focused on selecting households that had been
persistent recipients of emergency food aid. However, communitieswere given
substantial discretion to modify this approach and to update their lists of food-
insecure households annually based on local criteria. This allowed for a flexible
community-based targeting strategy that takes advantage of local knowledge of
households' circumstances to identify the neediest households. A risk of this
approach is that it allows room for some local interest groups to exert undue
influence on the targeting process.

Asset out in the Program Implementation Manual (PIM), four bodiestake
part in the process of selecting household beneficiaries, with responsibilities at
different points in the formation of targeting criteria and the selection of benefi-
ciaries. These are the Woreda Food Security Task Force (WFSTF), the Kebele
Council, the Kebele Food Security Task Force (KFSTF), and the Community
Food Security Task Force (CFSTF). The WFSTF is responsible for adapting
the national guidelines on criteria for beneficiary selection to make them rele-
vant to the woreda and for training the KFSTF. The KFSTF is responsible for
establishing a CFSTF in each village and familiarizing it with the approach to
beneficiary selection. The Kebele Council is primarily responsible for hearing
and resolving complaints. The CFSTF is responsible for screening households
for program eligibility and for developing the lists of beneficiaries.

The PIM states that beneficiary households should consist of members of
the community who are chronically food insecure, that is, households that have
faced continual food shortages (usually afood gap of three months or more) in
the past three years. Also included are househol ds who suddenly became more
food insecure as a result of a severe loss of assets and are unable to support
themselves, aswell as any household without family support or other means of
social protection and support.

Having madetheinitial selection based on the basic criteria, the CFSTF was
to examine the following characteristics so as to verify and refine the selection of
eligible households: household assets (landholdings, quality of land, food stocks
on hand, and so on), income from nonagricultural activities and from aternative
sources of employment, and support or remittances from relatives or other com-
munity members. Within these guidelines, the WFSTF and KFSTF were respon-
sible for refining the criteria to be used for selection of beneficiary households.
Starting with a list of past food aid beneficiaries, the CFSTF would then update
the beneficiary list based on the refined beneficiary selection criteria. For this the
CFSTF would estimate the current annual number of months of unmet food needs
(the food gap) for each household, taking into account family size and composi-
tion and expected household food production. This process would be repeated
annually to respond to changes in household food security status.

After being determined eligible for the PSNP based on these criteria,
households are assigned to public works or direct support: eligible households



284 Sarah Coll-Black et al.

with able-bodied adults receive transfers for their participation in public works
projects, while households that cannot provide labor or other means of support
receive unconditional transfers. Most beneficiary households participate in public
works; amuch smaller proportion receives direct support.

Community Criteria for Selecting Beneficiary Households

In the 2006 community survey, local officials with knowledge of the operation
of the PSNP were asked to report the selection criteria used in their localities
to select beneficiaries for public works employment and direct support pay-
ments. Respondents were asked to list up to five eligibility criteria, in order of
priority; in Table 10.1 we tabulate the results. We found an emphasis on using
poverty as a leading eligibility criterion. Nearly 78 percent of communities
listed poverty among their top five eligibility criteria for public works. Poverty
was the highest-priority selection criterion in 53 percent of communitiesin the
sample. If householdswith small land and livestock holdings and thosetargeted
as “headlthy but poor” are also included in the poverty category, 54 percent of
all eligibility criteriareported have a poverty focus.

Household food insecurity was rarely reported as an explicit targeting
criterion for public works. Only 9 percent of communities ranked food insecu-
rity as the highest priority, and fewer than 20 percent included food insecurity

TABLE 10.1 Targeting criteriafor public works, by priority, 2006 (percentage of communities
reporting criteria used)

Priority
Targeting criterion 1 2 3 4 5 Tota  Share
Food insecure 11 6 2 3 3 25 5.8
Poor 69 19 6 3 3 100 23.0
Those with small land or 14 38 36 13 6 107 24.7
livestock holdings
Old people 4 7 10 2 3 26 6.0
Disabled 2 5 3 7 0 17 39
Women 0 2 0 0 1 3 0.7
Many children < 10 years 0 0 1 0 1 2 0.5
Those with no spouse 0 0 1 4 1 6 14
Healthy people who are poor 11 12 3 0 2 28 6.5
Large household size 3 6 9 5 1 24 55
Those involved in resettlement 0 1 1 1 0 3 0.7
Orphans 0 1 1 3 1 6 14
Those affected by drought 1 1 1 3 1 7 16
Other than above 14 17 26 15 8 80 18.4
Total 129 115 100 59 31 434 100.0

source: Ethiopia Food Security Survey, 2006 (Community Survey).
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as a targeting criterion for public works. This may reflect the relative difficulty
of ascertaining degrees of household food insecurity. If poverty and food in-
security are highly correlated, the emphasis on poverty in the selection criteria
may adequately capture food insecurity aswell.

A list of other characteristics generally received low priority and varied
considerably by community. Households with more elderly, disabled, female,
or orphaned membersor those that were resettled or affected by drought received
priority in some communities, but none of these categories represented more
than 7 percent of the top five rankings in all communities.

The approach to targeting for direct support differed, with priority given
to households with limited |abor endowments. Table 10.2 shows the number of
communities ranking each selection criterion by priority. Households with
elderly or disabled members as household heads or primary income earners
received the highest priority in 119 out of 136 communities (88 percent) report-
ing. Among the five possible criteria listed by these communities, elderly and
disabled statusaccounted for 57 percent of the prioritiesawarded, and therewas
little regional variation in this. If we add households in the orphan category,
which would, on average, also have relatively low labor endowments, one of
these groups was given nearly 70 percent of the top five targeting priorities. A

TABLE 10.2 Targeting criteriafor direct support, by priority, 2006 (percentage of communities

reporting criteria used)

Priority
Targeting criterion 1 2 3 4 5 Tota  Share
Old people who have no help 7 38 14 2 1 132 29.3
Disabled who do not work 42 56 20 5 2 125 21.7
Orphans 4 10 23 16 3 56 124
Poor 8 17 14 5 3 47 10.4
Pregnant 0 3 8 5 1 17 3.8
Sick 1 5 12 7 4 29 6.4
Widows who have no help 0 1 4 1 1 7 16
Breast-feeding women 0 0 0 2 0 2 0.4
Resettled people 1 0 1 2 0 4 0.9
HIV-affected people 1 0 1 1 0 3 0.7
Many children < 10 years 0 0 4 0 1 5 11
Female sex workers 0 0 1 0 0 1 0.2
Those affected by drought 0 1 1 1 1 4 0.9
Women 0 0 1 3 0 4 0.9
People residing in the kebele 0 0 1 0 1 2 0.4
Others 2 3 4 2 2 13 29
Total 136 134 109 52 20 451 100.0

sourck: Ethiopia Food Security Survey, 2006 (Community Survey).
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poverty criterion, on the other hand, was unevenly applied. Although 35 percent
of communities claimed to use poverty as atargeting criterion for direct sup-
port, at the regional level this ranged from 58 percent (Amhara) to 14 percent
(the SNNPR).

Households' Understanding of the Targeting Criteria

Tables10.3 and 10.4 provide descriptive statistics on households' understanding
of how the public works and direct support components of the PSNP were
targeted. Respondentswere allowed to list asmany criteriaasthey knew, so the
percentages reported in each row correspond to the percentage of respondents
giving that particular criterion as a response. Responses can be loosely catego-
rized into four categories. poverty (people who are seen to be poor, have small
or no landholdings, or have few or no cattle or oxen), demographics (household
composition, age, or disability), connections (religious or ethnic groups, family
or friends of project staff, or village leadership), and other (chosen randomly,
by quota, or as aresult of a drought shock).

TABLE 10.3 Criteria used to select public works participants, by region and year, 2006 and
2008 (percent)

Criterion used as reported Tigray Amhara Oromiya SNNPR
by households 2006 2008 2006 2008 2006 2008 2006 2008
Poverty status
People who are seen 424 621 557 759 453 673 680 724
to be poor
People with small or no 327 445 334 551 420 406 444 545
landholdings
People with few or no 96 221 106 302 204 154 180 253
cattle or oxen
Demographics
Household composition 143 272 151 183 9.7 94 122 114
Old or disabled people 8.4 59 91 110 123 219 188 242
Connections
Religious or ethnic groups 0.3 13 0.4 0.6 0.5 0.3 12 2.6
Family friends of project 32 30 5.0 28 84 143 45 21
staff or village leadership
Other
Random 2.3 15 18 3.0 2.7 25 12 8.0
Quotafor each kebele 11.7 175 113 73 106 5.4 25 10.8
People badly affected 141 191 147 220 282 137 166 263
by drought

source: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).
NotE: SNNPR = Southern Nations, Nationalities, and People's Region.
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TABLE 10.4 Criteria used to select direct support beneficiaries, by region and year, 2006 and

2008 (percent)
Criterion used, as reported Tigray Amhara Oromiya SNNPR
by household 2006 2008 2006 2008 2006 2008 2006 2008
Demographics
Household composition 17 7.4 29 6.3 2.3 51 87 113
Old people 708 840 643 735 657 695 655 677
Disabled 559 751 546 726 595 591 694 740
Connections
Religious or ethnic groups 0.1 0.0 0.0 0.0 0.2 0.5 0.3 2.3
Family friends of project 15 1.0 1.9 1.6 30 85 11 0.9
staff or village leadership
Other
Random 0.3 4.2 17 0.9 2.0 12 0.4 5.7
Quotafor each kebele 4.9 7.3 12 0.5 31 14 0.3 6.6
Poor peopleor thosebadly 283 319 193 409 282 322 235 430

affected by drought

source: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).
~ote: SNNPR = Southern Nations, Nationalities, and People’s Region.

Table 10.3indicatesthat the proportion of householdsidentifying poverty-
related characteristics as a reason why households were selected for public
works rose markedly in Tigray, Amhara, and Oromiya and, to a lesser extent,
in the SNNPR, where the initial level of awareness of poverty-related criteria
had been higher. In 2008, people being seen to be poor waslisted asacriterion
by 62 percent of respondents in Tigray, 76 percent in Amhara, 67 percent in
Oromiya, and 72 percent inthe SNNPR. Over time, in Tigray, Amhara, and the
SNNPR, respondents were also able to list more specific criteria, such as small
landholdings or lack of livestock as criteria.

The results for demographic criteria changed less dramatically, though
surprisingly—and alittle disconcertingly—in that there was an increase in the
percentage of respondents who identified being old or disabled as an eligibility
criterion for public works in Oromiya and the SNNPR. More reassuringly,
households did not generally perceive that religious affiliation, ethnicity, or
personal connections affected the likelihood of selection for public works; the
one exception wasin Oromiya, where approximately 14 percent of respondents
stated that family or friendship connections were used as inclusion criteria.
Finally, although there were relatively few cases in which selection was per-
ceived to be random, the perception that there was a quota system was found
inall regions, especialy in Tigray. Being affected by drought was also seen as
acommon criterion for selection.
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Table 10.4 lists selected responses to questions about perceptions about
selection for direct support payments. In Tigray, Amhara, and the SNNPR, it
was well understood that the elderly and disabled were the intended recipients
of direct support. In Oromiya, most responses reported these characteristics, but
theincreasein the percentage of househol dsreporting these criteriawas smaller
than in other regions. Oromiyawas the only region where a nonnegligible per-
centage of respondentsindicated that connections played arolein the selection
of direct support beneficiaries.

Selection into Public Works Employment

Table 10.5 provides descriptive statistics on the consistency of public works
participation. A participant household was onein which at least one household
member undertook public works employment under the PSNP in the first five
months of 2006, 2007, or 2008. Outside the SNNPR, fewer than half of partici-
pating househol dsreceived employment in 2006, 2007, and 2008. Inall regions,
most particularly in Oromiya, a considerable fraction of 2006 beneficiaries did
not receive employment in 2007 or 2008. In Tigray, there is some evidence of
employment sharing across years, with nearly 10 percent of 2006 participating
households not receiving work in 2007 but employed in 2008. In Amhara,
nearly 20 percent of households were dropped after 2006, and only 62 percent
received transfersin both 2007 and 2008.

Examining the characteristics of these different groups can tell us some-
thing about how the targeting of public works changed, or did not change, over
time. Three broad sets of characteristics observed at baseline remain the focus:
demographics, wealth, and proxies for household connections. Of greatest
interest is a comparison of the four categories of public works participants:
households that never received employment (that is, households not reporting

TABLE 10.5 Regional participation of households in the public works component of the
PSNP, 2006-08 (percent)

Number 2006, 2007 2006 2006

of 2007, and and and 2006 2007 2008
Region households  and 2008 2008 2007 2008 only only only
Tigray 522 40.42 25.48 211 9.77 14.75 2.30 517
Amhara 429 34.73 27.27 6.99 513 17.95 513 2.80
Oromiya 457 45,51 13.35 5.91 481 24.29 3.72 241
SNNPR 441 68.48 11.56 2.27 0.45 16.78 0.45 0.00
Total 1,849 47.05 19.58 4.22 5.25 18.33 2.87 2.70

sourck: Ethiopia Food Security Surveys, 2006 and 2008 (Household Survey).

NoTES: Sample restricted to households receiving payments for public works in the first five months of at least
one year: 2006, 2007, or 2008. PSNP = Productive Safety Net Programme; SNNPR = Southern Nations,
Nationalities, and People’ s Region.
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employment in the first five months of 2006, 2007, and 2008); those reporting
employment in all three years; households that were employed in 2006 but not
afterward (that is, households dropped from the program); and househol dsthat,
although not reporting having workedin 2006, worked in 2007 or 2008 (entrants).

In Tigray, households employed in all three years—relative to those who
never received employment—had younger heads of household; were dlightly
lesslikely to be headed by females; were larger; had more adult males of work-
ing age and fewer men ages 65 and older (in fact, this particular pattern can be
seen in all regions); were poorer as measured by median landholdings, median
livestock holdings, and holdings of oxen; and were very dlightly improved if
measured in terms of the head of household’ s educational attainment. Compared
to those that remained in the program for al three years, households dropped
after 2006 tended to have dightly older household heads and to be headed by
females. Smaller households and those with fewer working-age males had simi-
lar landholdings but had more livestock. Those that entered public works were,
relative to those that dropped, less likely to be female headed and had larger
households with more adult males. Family connections, measured by whether
the head of household wasbornin thelocality and by the prominence of the head
of household’ sfather inthe community, appear to have had no meaningful effect
on participation in the public works component of the PSNP in Tigray.

In Amhara partici pants tended to come from househol ds headed by younger
individual s and households that were poorer as measured by livestock or land-
holdings. Participants in Amhara came from dlightly larger households than
those that had never received employment and werelesslikely to be headed by
women. The differences in demographic and wealth characteristics between
households never employed and those employed in al three years were much
less pronounced than in Tigray. Those employed in al three years were less
likely to be female headed and held dlightly lessland. Those dropped tended to
have more schooling and larger landholdings but less livestock. By contrast,
entrants, relative to those dropped, tended to have less schooling and smaller
landholdingsbut morelivestock. However, entrants, rel ativeto thosewho never
received employment, were poorer as measured by human capital, landholdings,
or livestock holdings.

In Oromiya, householdsemployed in all three yearswere, relative to those
never employed, much lesslikely to be female headed and larger in size. There
was no consistent difference in wealth measurements between these groups.
Households that were dropped after 2006 tended to be poorer and were more
likely to be female headed than were those that had employment in all three
years. New entrants after 2006 were poorer than househol dsthat never received
employment. Interestingly, in spite of households’ perceptionsto the contrary,
there is no strong evidence of favoritism based on observable family connec-
tions; infact, householdswere morelikely to be dropped after 2006 if they were
bornin the locality.
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In the SNNPR, households employed in al three years, relative to those
that never received employment, had younger headsand weredlightly lesslikely
to be headed by femal es. Other demographic characteristics did not differ mark-
edly across groups. What is striking about the SNNPR, however, istheinclusion
after 2006 of very poor households as measured by holdings of livestock.

A limitation of these descriptionsisthat discerning causal relationsis not
straightforward. For example, is public works participation really targeted
toward younger household heads? Or is employment targeted toward poorer
households in Tigray, and do poorer households just happen to have younger
heads? To addressthisissue, we use probit regressions. The dependent variable
equals one if the household was employed in PSNP public works, zero other-
wise. The independent variables fall into three broad categories: household
demographics, wealth, and connections. In addition, acontrol for household loca
tion by region is used. The coefficients presented in Table 10.6 have been trans-
formed into marginal effects; for example, the coefficient —0.002 found in col-
umn 1 associated with the age of the head of household means that every
additional year of age of the household head reduces the likelihood that the
household was paid for public works employment by 0.2 percentage points
(0.002 % 100). Dummy variables, such aswhether thehousehold head isfemal e,
are interpreted as switching the variable from zero to one. The coefficient
—0.065 for female head of household in column 1 means that a female-headed
household is 6.5 percentage pointslesslikely to participate in the public works
component of the PSNP than an otherwise identical male-headed household.
For the full sample results, the calculation of standard errors takes into account
the clustered nature of the sample.

The first column of Table 10.6 looks at whether, over the three-year period
200608, a sampled household participated in public works employment. Con-
trolling for household location, as household wealth increased—as measured
by ownership of oxen, the value of all livestock holdings, and per capitaland-
holdings—the likelihood of participation in public works declined. The mag-
nitude of these effects is meaningful. For example, ownership of two oxen in
2005 reduced the probability of participation by 10.0 percentage points. Com-
pared to a household with no land, a household with landholdings of 1 hectare
per person had its probability of participation reduced by 16.9 percentage
points. Demographic characteristics—particularly labor availability—also
mattered. Each additional adult male and female increased the likelihood of
participation by 3 percentage points. However, the likelihood of participation
was lower for households with older heads or femal e heads and for households
with high dependency ratios (the number of household members aged 0-14 and
60 or older divided by the number of members aged 15-59). Experiencing a
drought shock increased the likelihood of participation; being born in the vil-
lageof current residenceraised thelikelihood of being selected for public works
employment, although thisis not precisely measured.
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Columns 2, 3, and 4 allow us to look at the determinants of participation
by year. The striking feature here is the stability of the coefficients over time.
This suggests that for the sample as awhole, the use of these characteristics as
means of targeting households does not change meaningfully over time.

Notethat many of these magnitudes are meaningfully large. Consider two
households. Household A has two adult males and two adult females and owns
no oxen; Household B has one adult male and one adult female and owns two
oxen. Inall other respects, they areidentical. Theresultsreported in Table 10.6,
column 1, indicate that the probability of Household A’ s participation in PSNP
public worksis about 16 percentage points higher than that of Household B.

Selection into Direct Support

Accessto direct support has evolved over time. Table 10.7 presents some basic
statistics for those households that received at least one direct support payment
in the first five months of 2006, 2007, or 2008. The sample sizes are consider-
ably smaller than those reported in the analogous table for public works. This
reflects the considerably lower coverage of direct support in the PSNP. Few
households received direct support in all three years, but there appears to have
been some effort to expand direct support coverage. This is most clear for
Tigray, where the number of direct support households was largest and where
75 percent of these beneficiaries received transfers in both 2007 and 2008. The
number of households receiving direct support benefits also rose in Amhara
and, to alesser extent, in the SNNPR, but from alow base. In Oromiya, by con-
trast, alarge fraction of those households receiving direct support obtained these
transfers only in 2006.

Table 10.8 provides descriptive characteristics of direct support recipients
disaggregated into four categories: households that never received payments,

TABLE 10.7 Household participation in the direct support component of the PSNP, by region,
200608 (percent)

Number 2006, 2007 2006 2006

of 2007, and and and 2006 2007 2008
Region households ~ and 2008 2008 2007 2008 only only only
Tigray 224 35.27 39.73 0.45 2.68 11.61 2.23 8.04
Amhara 125 29.60 52.00 0.00 0.00 8.80 5.60 4.00
Oromiya 181 16.57 20.44 2.76 1.66 4751 6.63 4.42
SNNPR 124 34.68 24.19 323 000 3710 0.00 0.81
Total 654 32.36 33.79 153 138 2584 367 4.89

source: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).

NoTEs: Sample restricted to households receiving direct support payments in the first five months of at least
one year, 2006, 2007, or 2008. PSNP = Productive Safety Net Programme; SNNPR = Southern Nations, Na-
tiondlities, and People's Region.



0S0 950 050 950 UdNNS
€0'T €6°0 €50 ET'T eAwoIo
760 880 €90 STT eleywy
780 8.0 88°0 G0'T feibi (s91e308) SBuIpjoypUe | LR 1P I
€6°0 60T 190 A UdNNS
1.0 eTT 050 60T eAiwolo
¥1°0 Z80 ¥20 L¥0 eleyuy
€80 70T 0 GZ'T ReibiL 9-GT Sefe sejew Jo Joquunu Ues |\
800 6T0 €20 G0'0 UdNNS
GT0 S00 €20 G0'0 eAiwolo
020 9e0 ¥1°0 FAN0) eRYWY »Bplo
z€0 €20 120 100 feibiy pUe G9 SafeW Jo Jaquinu Ues |\
LY €5 Tv 'S UdNNS
17474 g} L'E Z'S eAlWwolI0
(0% S &4 Sy eleywy
8¢ 0§ 9¢ zs feifr 8Z1S pjoyesnoy uea
(0844 29¢ g€s 6'GT UdNNS
o'sy 96z 195 0712 eAiwolo
9'q5 Ssy o€l 0zz eleyuy
€'9¢ G'8e §'65 8'ce Reibr) (1usosed) Bfewey s1 peay pjoyssnoH
9715 v'ay L'65 90y UdNNS
505 oSy 159 r'or eAILoIO
595 529 0719 99y eeyuy
9'G5 0TS 0€9 8y feibil  (stesk) peay ployssnoy Jo afe ues
(peJe1U) 800C 10 (peddoup) 900z u! ok Aioro uoddns 108.1p uoibey dlIs1eIe YD PlOUBSNOH
/002 ul uoddns Auo poddns 1oddns 10041p PoARIRI BNON
10911 PaARIDY 10911 PaARIDY paneIay

(1ueasad) 80—900¢2 ‘Uo1faI pUE dNSd 8y} J0 Jusuodwiod 1oddns 19841p 8ys ul uoiredpied Aq ‘soisBITe ey ployesnoH 80T 319V.L



‘uoifiey s @1doad pue ‘sailifeuoIeN ‘SUOIRN URYINOS = HdNNS swweifold BN AR S aANoNPold = dNSd :H10N
*(8A8INS PloyEsNOH) 8002 PUe 9002 ‘SABAINS A1ndss poo- eidoiyig :4o¥nos

0¢s
oov
vve
8'€S
08
g¢
00
1474
09
A
198
€718
€0
2so
€50
6.0
LET'T
eor'T
006
LEY'C
Wl
€a'¢
e
9¢¢

099
oey
€/Le
G'8E
1574
€¢
00
L'L
789
718
6'06
918
€ro
S0
600
880
80¢'T
ovv'e
S20T
019°C
65T
514
000
00T

Z'1S
00e
eve
T8y
€c
€€
00
TOT
Z'1S
00L
L'SL
2L
0g0
020
6T0
670
06TT
00v'T
16
0zZeT
T
€80
€L0
oTT

L'8S
17414
6'8€
8'ay
7ot
99
9
Ay
L8
€9.L
LZ8
9'68
.50
€50
260
T
€0ST
00Lc
008‘c
0.g'e
2s’e
29T
QL€
14

HdNNS
eAlWwolI0
eReywy
Reibi)
HdNNS
eAlwolI0
w.~w£§<
Reibi)
HdNNS
eAlwol0
erywyY
Reibi]
HdNNS
eAlWwolI0
eeywy
Reibi
HdNNS
eAlwolI0
erywy
Reibi)
HdNNS
eAlwolo
erywyY
Reibiy]

ae||IA Jo 81| [e100S Ul Uepiodu!
Sem pesy pjoyssnoy Jo By

93e[1a siyy ur uonisod [eIOyJO
ue ppy pesy pjoyssnoy Jo usred

Aueso)
SIY) Ul UI0g Sem peay PIoyssnoH

9002 ‘USXO0 JO Jaquunu Ues |\

9002
'sBUIP|oY 001SaA1] Jo aNfeA LRI N

peay pjoyssnoy Aq
pap|dwod Buijooyds Jo sapelo



296 Sarah Coll-Black et al.

those that received paymentsin all three years, those that received paymentsin
2006 only, and those that received payments only in 2007 or 2008. The striking
feature of these descriptive statisticsis how closely they conform to the inten-
tion of the direct support component of the PSNP. Households receiving these
payments have heads of household that are considerably older, and these house-
holds tend to be smaller, with much lower labor endowments. They are poorer
when measured by livestock holdings and by landholdings. There is evidence
of someretargeting, with larger househol ds and those with more adult malelabor
dropped and replaced with smaller and, to a certain extent, older households.

Next we report the results of probit regressions, in which the dependent
variable equals oneif the household received direct support payments and zero
otherwise. Table 10.9 examines these for the full sample across all years and
for each year individually. Correlates of access at the regional level for 2006
and 2008 are available on request.

Table 10.9 shows that demographic characteristics dominated the likeli-
hood that a household received direct support. Households with older heads,
older men, and fewer younger men were more likely to receive these payments.
A femal e-headed household was a so morelikely to be adirect support recipient.
Characteristics related to poverty played a much smaller role in determining
selection, suggesting that infirmity (as proxied by age) and absence of labor
power were the factors driving selection. Unlike in the case of public works,
households reporting a drought shock were only marginally more likely to
receive direct support. Also by contrast, there appear to have been fewer differ-
ences across regions, with two notable exceptions: female-headed households
in Oromiyawerelesslikely to receive direct support, and households experienc-
ing adrought shock in Tigray were more likely to receive these payments.

The magnitudes of these effects are meaningfully large. Asin our discus-
sion of public works, consider two households. Household A hasafemale head
aged 70; household B has a male head aged 40. In al other respects, they are
identical. The results reported in Table 10.9, column 1, indicate that the prob-
ability of receipt of direct support by household A was 22.9 percentage points
higher than that for household B. Assuming that advanced ageis correlated in
these settings with reduced work capacity, these results, together with the
descriptive statistics presented earlier, indicate that the targeting principleslaid
out in the PIM for direct support were being followed.

The Targeting of the PSNP from an I nternational Per spective
Method

Although our analysis tells us that the criteria used on the ground correspond
to those found in the PIM, it does not tell us how well, by international stan-
dards, the PSNP is targeted when the community-based targeting is combined
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with the geographic focus on chronically food-insecure woredas identified by
historic receipt of food aid. Such comparisons are, by their very nature, tricky
to undertake. Studies of targeting effectiveness in other countries have used
different definitions and methods (to say nothing of means of presenting these)
in a way that makes comparison difficult. Faced with this issue, Coady, Grosh,
and Hoddinott (2004) focused on theincidence and proportion of total transfers
received by individuals or households falling within the bottom 40, 20, or 10
percent of national income distribution. Specifically, they developed a measure
based on a comparison of actual performance to acommon reference outcome,
the outcomethat would result from neutral (asopposed to progressive or regres-
sive) targeting. Their indicator is constructed by dividing the actua outcome
by the appropriate neutral outcome. For example, if the bottom 40 percent of
the income distribution receives 60 percent of the benefits, the indicator of
performance is calculated as (60/40) = 1.5; a higher value is associated with
superior targeting performance. A value greater than one indicates progressive
targeting; a value of less than one reflects regressive targeting, with unity denot-
ing neutral targeting.

To construct this measure, households receiving PSNP benefits should be
placed in a nationally representative distribution of households as ranked by a
welfare measure. To explain how thisisdone, it is helpful to begin by explain-
ing the data sources available to us.

The most recent nationally representative surveys are the Household
Income, Consumption, and Expenditure Survey (HICES) and the Welfare M oni-
toring Survey (WMS). The HICES collected data on the level, distribution, and
pattern of household income, consumption, and expenditure. The most recent
HICES to which we have access was collected over two rounds: from July 4,
2004, until August 3, 2004, and between February 4, 2005, and March 5, 2005.
However, the HICES haslimited information on household characteristics such
as demographic detail s and assets, and the consumption and income aggregates
collected in the EFSS are not directly comparable to those collected in the
HICES.

The WMS is conducted mainly for the purpose of assessing nonincome
dimensions of poverty such as education, health, and vulnerability. It provides
extensive information on different dimensions of poverty and deprivation such
as access to education and health facilities, achievementsin education, anthro-
pometric measures, and assets. WM Ss are completed in a single interview;
these surveys do not collect data on income or consumption. The most recent
WMS was completed in late 2004.

Although these disparate data sources may appear unpromising, there are
two additional features of the data collected that are worth noting. First, those
conducting the 2004/05 HICES interviewed a subset of households sampled by
the WM S—19,000 households appear in both—and it is possible to apply pop-
ulation weightsto these so that the merged (HICES and WM S) data are nation-
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ally representative. Second, the design of the EFSS questionnairesdrew, in part,
on the WM S surveys. As aresult, there are comparable measures of household
demographics and assets in both the merged HICES/WMS and the EFSS. Fur-
ther, the 2006 EFSS contained retrospective questions on these assets that pre-
dated (and therefore were unaffected by) the implementation of the PSNP.

Using the merged HICES/WM S data, we estimate aregression model of the
correlates of per capitaconsumption. The correl atesare househol d characteristics
—demographic characteristics, assets, and location—measured in broadly com-
parable ways and appearing in both the merged HICES/'WMS and the EFSS.
Table 10.10 reportstheresults of estimating thisregression at the national level
and separately for Tigray, Amhara, Oromiya, and the SNNPR. Note that these
correlates, broadly speaking, have the correct signs and reasonable magnitudes.
Assets are associated with higher levels of consumption; larger households and
households with a greater proportion of dependents have lower levels of con-
sumption per capita. Further, these regressions account for more than athird of
the variation in the dependent variable, and in some cases (such as the results
for the SNNPR) considerably more than this.

Using the parameter estimates from this regression, we predict consump-
tion levelsfor the HICES/WM S sampl e, then use these predicted consumption
levelsto calculate the values for the 10th percentile, 20th percentile, and 40th
percentile (and so on). Because we use population weights, the completion of
this step means that a nationally representative distribution of consumption is
available. Applying the parameter estimates cal culated in the regression model
to the EFSS data on demographics, assets, and location entails multiplying the
parameters by the valuesfor these variables and adding these up for each house-
hold: doing this allows us to generate a predicted level of per capita household
consumption for households in the EFSS dataset. Finally, we compute what
proportion of PSNP beneficiaries have predicted consumption levels below the
constructed centiles. We combine this information with the data we have on
the value of transfers to construct the Coady—Grosh—Hoddinott measure of
targeting. Specifically, we use the values of both in-kind and cash transfers
received by beneficiary households both as payments for public works employ-
ment and astransfersreceived under the direct support component of the PSNP.
Using transfer data that the EFSS collected for the calendar year 2007 has two
advantages: using datafor afull 12-month period means our targeting estimates
are not confounded by wage arrearsthat were more severein someregionsthan
in others, and in 2007 cash and in-kind paymentsfor public works employment
were roughly equivalent, so our targeting assessment is not confounded by the
fact that some households received cash while others received food.

There are two limitations to this approach. First, its success relies criti-
cally on the ability to predict consumption levels. Although the regressions
reported earlier account for a reasonable amount of variation in consumption
levels, a considerable amount remains unaccounted for, and thiswill affect our
estimates of targeting effectiveness. For example, although the HICES/'WM S
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dataset indicates whether households have access to land, it is not possible to
calculate how much land. Because access to land is an important determinant
of incomein Ethiopia, thismay adversely affect our ability to predict consump-
tion levels. Second, although the coverage of the HICES and WM S was wide-
spread, it was not exhaustive. Specifically, both surveys included only the sed-
entary population of Ethiopia. Three zonesin Afar, six zonesin Somali region,
and al zones in Gambella region were excluded from the HICES and WMS,
aswereresidents of collectives, the homeless, and foreigners. To the extent that
these groups are, on average, poorer than the households surveyed in the
HICES, the results reported here will overstate the targeting of the PSNP.

Basic Results

Table 10.11 reports the basic results of calculating the Coady—Grosh—Hoddi-
nott (CGH) indexesfor the full EFSS sample and al so separately by region and
decile. CGH values are calculated separately for public works payments and
direct support transfers.

Thetopleft set of cellsreport the CGH indexesbased onal PSNPtransfers
(that is, for public works and direct support) by deciles for the full sample and
by region. Starting with the resultsfor the full sample, the CGH valuesare 1.69
when assessed for the poorest decile, 1.46 when assessed for the poorest two
deciles (that is, the poorest quintile), and 1.26 when assessed for the poorest
four deciles (that is, the poorest 40 percent) of households, with these deciles
based on households' predicted per capitaconsumption. In al cases, these val-
ues exceed one, implying that the PSNP is progressively targeted. Second, the
median global valuefor the CGH index (that is, the median value for the sample
of 78 safety net programs summarized by Coady, Grosh, and Hoddinott [2004])
is1.25, indicating that the PSNPisbetter targeted than the average global safety
net program, any of the African safety net programs reported by Coady, Grosh,
and Hoddinott (2004), all but one of the saf ety net programsfoundintheMiddle
East and North Africa, and 14 of the 22 safety net programs assessed in South
and East Asia However, there is considerable variation in this measure of
targeting performance across regions. Targeting is, by international standards,
considerably above averagein Tigray and Oromiya, slightly below average but
still progressive in Amhara, and poor in the SNNPR.

The middle and bottom panels on the lefthand side of Table 10.11 report
CGH values separately for the public works and direct support components of
the PSNP. Given that public works payments make up nearly 90 percent of all
transfers, it is not surprising that the values for public works are close to those
for all transfers. It isalso not surprising that their regional patterns mirror those
for all transfers.

In a comparative international context, the targeting of the public works
in Tigray and Oromiya is really quite good—both regions fall into the top 30
percent of programs ranked by Coady, Grosh, and Hoddinott (2004). What is
surprising, however, is how poorly—stunningly poorly in some cases—direct
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TABLE 10.11 Coady—Grosh—-Hoddinott index values by region, consumption decile, and
transfer type, 2007

Deciles based on predicted Deciles based on predicted
per capita consumption household consumption
Poorest Poorest
Poorest Poorest two Poorest Poorest two
Region decile quintile  quintiles decile quintile  quintiles
All PSNP transfers
All regions 1.69 1.46 1.26 1.49 150 1.40
Tigray 2.05 1.68 1.49 1.81 1.79 1.47
Amhara 114 1.04 1.10 1.92 177 1.70
Oromiya 2.68 2.15 1.66 1.27 158 158
SNNPR 0.82 0.91 0.77 0.96 0.90 0.97
Public works payments
All regions 1.86 155 1.33 1.26 1.29 1.37
Tigray 232 1.87 1.63 1.46 1.40 1.48
Amhara 1.28 1.09 1.13 1.49 1.56 1.59
Oromiya 2.90 2.20 1.69 1.20 141 151
SNNPR 0.87 0.95 0.80 0.89 0.87 0.96
Direct support transfers
All regions 0.48 0.87 0.83 334 272 194
Tigray 0.11 0.44 0.57 5.79 413 2.32
Amhara 0.45 0.85 0.93 4.09 2.80 224
Oromiya 1.04 175 141 181 2.85 2.13
SNNPR 0.38 0.58 0.45 150 1.15 1.09

source: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).

NoTEs: Decilesbased on predicted per capitaconsumption. PSNP = Productive Safety Net Programme; SNNPR
= Southern Nations, Nationalities, and People's Region.

support transfers appear to be targeted. Based on the share of transfers going to
households predicted to be in the bottom two quintiles based on per capita
consumption, the CGH value is 0.83. Thisimplies that the targeting of direct
support is regressive; targeting could be improved if it were random.

Before taking these results at face value, however, it is helpful to ook at
the righthand columnsin Table 10.11, where households’ percentile ranks are
based on total household consumption without any adjustment for household
size or composition. Beginning with the results for direct support, a dramati-
cally different picture emerges. Here the CGH values are very high; the 2.72
value when using the results for the rankings at the 20th percentile puts the
direct support component of the PSNP among the top five programs globally
ranked by Coady, Grosh, and Hoddinott (2004). By contrast, compared to the
CGH values with deciles based on per capita consumption, the CGH valuesfor
the public works component are lower when based on the poorest decile and
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the poorest quintile, though slightly higher when based on the poorest two
quintiles of households.

Taken collectively, these results suggest that although the PSNPisreason-
ably well targeted, the disjuncture between the results based on per capita and
total household consumption is puzzling. However, it is helpful to recall three
points. First, the PIM (FDRE 2006) makesrelatively little referenceto express-
ing poverty and food insecurity in per capita terms. Further, as Gilligan et a.
(2009) show, when asked how beneficiaries are chosen, local communities
make reference to total household resources as measured in terms of land, live-
stock, oxen, and other resources and little, if any, reference to household size.
Second, the CGH index capturesthe combined effects of the sel ection of house-
holds and the level of transfers to each beneficiary household. Third, in the
allocation of work, larger households were supposed to receive more days
work than smaller households.

Given al this, it is helpful to disaggregate the CGH in terms of its two
component parts; Figures 10.1a-10.1f and Tables 10.12a-10.12c do just that.
The figures show the incidence of the PSNP, that is, the proportion of households
in each predicted decile that receives PSNP transfers. For this measure, the
PSNPisconsidered progressiveif the proportion of househol ds sel ected exceeds
the size of the decile (so, for example, the program is progressive if the propor-
tion of the households receiving PSNP benefits in the poorest quintile exceeds
20 percent). The figures show the incidence of transfers for the PSNP (Figures
10.1aand 10.1b) and, separately, for public works (Figures 10.1c and 10.1d) and
direct support (Figures 10.1e and 10.1f). In all three pairs of figures, incidence
is shown for rankings based on per capita consumption and total household
consumption. Starting with Figures 10.1eand 10.1f, thereisastriking difference
between the former and the latter. Based on per capita rankings, the targeting
of direct support is terrible. But—assuming that in fact local communities do
indeed target households without adjusting for size—it is excellent. Across the
full sample, just under 80 percent of direct support beneficiaries are predicted to
be in the poorest two quintiles, and this figure is even higher in some regions (an
astonishing 93 percent in Tigray). In terms of public works, incidence is also
enhanced when households are ranked using tota household consumption,
though the improvement is less marked when compared to direct support.

Of course, even if selection of households is uniform across the distribu-
tion of per capita consumption, a program can still be progressive if poorer
households receive higher transfers relative to other beneficiaries. For example,
inthe context of the PSNP, poorer or more food-insecure househol ds (or house-
holds in more food-insecure woredas) might receive more work and therefore
higher transfer levels even if it is difficult to select, or exclude, beneficiary
households. Tables 10.12a-10.12c provide information on this issue. They
show, based on a ranking of households in terms of their predicted total con-
sumption levels, the level of transfers (in both total and per capitaterms) rela-
tive to average transfers for the region as a whole. So, for example, in Table



FIGURE 10.1 Incidence of PSNP, public works, and direct support transfers, by
region and per capitaor total consumption decile, 2007
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NotE: PSNP = Productive Safety Net Programme; SNNPR = Southern Nations, Nationalities, and
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TABLE 10.12a Size of PSNP transfers relative to mean transfers, by
region and consumption decile, 2007 (percent)

How are transfers

measured?

Percentile rank in terms Total Transfers

Region of total household consumption  transfers  per capita
Tigray 10 63 126
20 76 119
40 87 108
Amhara 10 81 140
20 82 119
40 95 111
Oromiya 10 74 141
20 88 128
40 96 113
SNNPR 10 93 162
20 90 137
40 89 116

source: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).

Note: PSNP = Productive Safety Net Programme; SNNPR = Southern Nations, Na-
tionalities, and People’ s Region.

TABLE 10.12b Size of public works transfers relative to mean transfers,
by region and consumption decile, 2007 (percent)

How are transfers

measured?

Percentile rank in terms Total Transfers

Region of total household consumption  transfers  per capita
Tigray 10 65 125
20 69 120
40 89 108
Amhara 10 79 132
20 81 116
40 92 108
Oromiya 10 81 153
20 87 128
40 96 114
SNNPR 10 106 173
20 95 139
40 91 116

source: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).
Note: SNNPR = Southern Nations, Nationalities, and People's Region.
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TABLE 10.12c Size of direct support transfers relative to mean transfers,
by region and consumption decile, 2007 (percent)

How are transfers

measured?

Percentile rank in terms Total Transfers

Region of total household consumption  transfers  per capita
Tigray 10 98 131
20 105 118
40 100 105
Amhara 10 94 143
20 94 124
40 117 124
Oromiya 10 61 112
20 105 130
40 105 112
SNNPR 10 74 163
20 7 143
40 82 122

sourck: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).
Note: SNNPR = Southern Nations, Nationalities, and People’s Region.

10.12a the figure 140 in the row for Amhara at the 10 percentile ranking in the
column “Transfers per capita’ means the following. We rank households in
Amharaby total predicted household consumption. With thisranking we focus
attention on households predicted to bein the poorest decile and assessthe size
of PSNP transfers per capita for beneficiaries in this decile relative to all PSNP
beneficiaries in Amhara. The figure 140 tells us that PSNP beneficiaries in the
poorest predicted decile in Amharareceive per capita PSNP transfers that are
40 percent higher than those given to the average PSNP beneficiary in that
region. Thestriking feature of Tables10.12a-10.12c, for both types of transfers
andfor al regions, isthat the reported percentagesare al greater than 100 when
looking at transfers per capita and almost always below 100 when looking at
total transfers. This indicates that, if they are selected into the PSNP, larger
households receive greater transfers.

Correlates of Positive Targeting Outcomes at the Locality
and the Woreda Levels

The previous material tells uswhat targeting outcomes are obtained; it does not
tell uswhy targeting is superior in some localities than in others, and it tells us
nothing about the process by which these targeting outcomes have been
obtained. But the EFSS survey data allow for an examination of which factors
are correlated with positive targeting outcomes in these communities.
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Thisis particularly important because the PSNP introduced a number of
reformsto promote community participation inthetargeting processto improve
transparency and accountability. The grievance procedures were separated from
thetargeting processin 2007 with the establishment of the Kebele Appeal Com-
mittees. Beneficiary lists are posted in public locations and debated during
public meetings.

Our analysis begins with an exploration of the process indicators associ-
ated with targeting: whether households perceived that they were given the
opportunity to comment on beneficiary selection, whether they perceived the
process as fair, and whether they felt that they were well informed about how
the PSNP operates (including the selection of beneficiaries) in their communi-
ties. The distribution of these outcomes across localities is reported in Table
10.13. Just under 70 percent of households reported that they were well-
informed about how the PSNP worked. Fewer (47 percent) perceived the selec-
tion process as fair, and only a third had the opportunity to comment on the

TABLE 10.13 Local-level targeting-related outcomes: Distributions and means, by
region, 2008

Region 25th percentile Median 75th percentile Mean

Proportion of households reporting that they were
allowed to comment on beneficiary selection

Tigray 0.25 0.40 0.62 041
Amhara 0.08 0.33 0.40 0.32
Oromiya 0.04 0.17 0.28 0.20
SNNPR 0.20 0.38 0.51 0.37
All 0.13 0.29 0.48 0.33
Proportion of households perceiving that the selection process was fair
Tigray 0.39 0.52 0.70 051
Amhara 0.32 0.48 0.62 0.49
Oromiya 0.16 0.32 0.47 0.34
SNNPR 0.36 0.51 0.70 0.53
All 0.28 0.48 0.64 0.47

Proportion of households perceiving that they were
well informed about how the PSNP works

Tigray 0.67 0.75 0.85 0.75
Amhara 0.45 0.65 0.87 0.62
Oromiya 0.30 0.58 0.91 0.58
SNNPR 0.76 0.92 1.00 0.82
All 0.50 0.75 0.93 0.69

sourck: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).

NoTES: Samplesizes: Tigray, 33; Amhara, 28; Oromiya, 34; SNNPR, 36. PSNP = Productive Safety
Net Programme; SNNPR = Southern Nations, Nationalities, and People's Region.
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selection process. Generaly, Tigray and the SNNPR had the strongest process
indicators, Oromiya the poorest.

Table 10.14 reports the means and standard deviations of the correlates of
these processindicators; regression results are reported in Table 10.15. Severa
findings are noteworthy. First, households are more likely to be able to com-
ment on beneficiary selection if they live in wealthier localities as measured by
landholdings and if the head of household has any formal schooling, but these
characteristics have no effect on perceptions of fairness or understanding of the
program. Second, higher inequality is associated with higher perceptions of
fairness, perhaps because it is easier to differentiate between food-secure and
food-insecure households. A positive association is also found with the propor-
tion of householdswhere the head of household was bornin the locality; in this

TABLE 10.14 Local-level targeting-related outcomes: Characteristics of
correlates, 2008

Standard

Variable Mean deviation
Mean household characteristics

Age of head of household (years) 45.3 55

Female-headed household 124 0.12

Head of household has some schooling 0.23 0.18

Land size (hectares) 1.22 0.80
Inequality

Land, interquartile range (hectares) 0.87 0.55
Social capital

Head of household born in the locality 0.80 0.12

Related to task force members 0.19 0.18
Connectedness of locality

Nearest road is all-weather 0.51 0.50

Locality has phone service 0.57 0.50
Characteristics of Community Food Security Task Force

Has elderly members 0.88 0.32

Has youth members 0.88 0.33

Number of women 2.23 1.89

Number of development agents 1.87 1.38

Produces reports on activities 0.78 0.41

Perceives a need to hire some skilled labor 0.97 0.17

> 40 percent of current beneficiaries added in last 18 months 0.19 0.39

Updated list of PW beneficiaries since January 2008 0.88 0.33

sourck: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).

NOTES: Interquartile range equals the difference between the third and first quartiles. In the present
case, it is measured as the difference between the third and first quartiles of landholdings in each
locality. PW = public works.
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case, the likelihood that households will have had more interactions over time
with the members of the CFSTFs may be afactor. Third, the connectedness of
the locality—access to all-weather roads or to phone services—is associated
with better process indicators.

How the composition and activities of the CFSTF affect these process
indicatorsis also assessed. Proper composition of the CFSTF (presence of the
elderly, youth, women, and devel opment agents) hasfew positive consequences
for the CFSTF; however, some characteristics, such asthe number of develop-
ment agents, are associated with poorer process indicators. When CFSTFs
are run well—as measured by the existence of reports on their activities and
recently updated beneficiary lists—the likelihood that the selection process is
perceived to befair is higher. However, when selection processes are amended
s0 as to favor nonpoor households (for example, when local leaders indicate
that it is acceptable to hire some skilled labor to undertake public works tasks),
the perception of fairnessislower. Interestingly, when this occurs, thereisless
likelihood that households can comment on the selection of beneficiaries.
Finally, the fact that a number of locality characteristics, including livestock
holdings, are not correlated with these process variables meansthat ahousehold
food gap (and theinterquartile range of these variabl es), distanceto local towns,
accessto electricity, sex of respondent, and past receipt of emergency food aid
are also noted. Changes in functional form, such as adding quadratic terms or
transforming variables into log form, have no appreciable effect either.

What is the relationship between these types of characteristics and tar-
geting performance as measured by the CGH index and the incidence (per-
centage of households predicted to be in the poorest quintile who receive
benefits) of the PSNP?2 In Table 10.16, explorations of these associations at
theworedalevel (thelowest level of disaggregation at which we can construct
the CGH index) are highlighted. We focus on the association between the
CGH index as measured by the share of public works going to the poorest two
quintiles as measured by predicted per capita consumption. We choose this
outcome because, ranked at thislevel, the CGH values arelargely unchanged
when this outcome is assessed using per capita or total household consump-
tion; asnoted in Table 10.11, thisis not the case for other measures. Further,
public works transfers account for nearly 90 percent of all PSNP transfers.

Given less than 60 woredas to work with, the specification must be parsi-
monious. We start with the variables used in Table 10.14 and add variables that
are correlated with the CGH index and the incidence of public works at the
woreda level but not with the process indicators (the distribution of livestock
holdings) and drop those that are not correlated with these targeting outcomes
(landholdings and their distribution, along with social capital variables). The

3. Wereplicated these specifications using the ratios reported in Table 10.12 as the outcome,
but the covariates used here had no association with this outcome.



quintiles as measured by predicted per capita household consumption, 2008

TABLE 10.16 Correlates of targeting performance, public works transfers to the poorest two

@ @ (©) 4
Variables CGHindex CGHindex Incidence Incidence
Woreda characteristic
Femal e-headed household -1.733* —1.980** -0.488 -0.574*
(1.985) (2.474) (1.427) (1.830)
Livestock, interquartile range 0.141** 0.166*** 0.058** 0.067***
(2.330) (3.136) (2.288) (2.938)
Percentage with electricity 0.308* 0.346* 0.076 0.089
(1.776) (1.799) (1.142) (1.323)
Characteristic of Community Food Security Task Force
Has elderly members 0.204 0.186 0.059 0.053
(0.732) (0.739) (0.589) (0.545)
Has youth members —0.092 -0.121 —0.006 -0.016
(0.310) (0.466) (0.0569) (0.177)
Number of women 0.068 0.033 0.010 -0.002
(1.189) (0.518) (0.523) (0.103)
Number of development agents 0.083* 0.087* 0.033 0.034
(1.681) (1.684) (1.632) (1.661)
Perceives a need to hire some —1.061** —1.283*** —0.399**  0.477**
skilled labor (2.063) (2.7212) (-2.048) (2.668)
Implementation characteristic
Percentage of beneficiaries 0.100%** 0.102%%** 0.021%* 0.022%*
added after 2006 (log) (3.375) (3.334) (1.781) (2.981)
Percentage of beneficiaries 0.076* 0.063 0.014 0.010
dropped after 2006 (log) (1.852) (1.407) (1.069) (0.636)
Percentage of households —0.779** —0.272**
perceiving that they can (2.327) (2.334)
comment on beneficiary
selection
R-squared 0.533 0.573 0.542 0.578

sourck: Ethiopia Food Security Surveys, 2006 and 2008 (Household Surveys).

NOTES: Interquartile range equals the difference between the third and first quartiles. In the present case, it is
measured as the difference between the third and first quartiles of landholdings in each locality. t-statisticsare
in parentheses. Standard errors are robust to heteroscedasticity. Regional controls included but not reported.
Sample sizeis 59 woredas. Blank cell indicates variable excluded from specification. CGH = Coady—Grosh—
Hoddinott. * significant at the 10 percent level; ** significant at the 5 percent level; *** significant at the 1
percent level.
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most interesting results pertain to the composition and activities of the CFSTFs
affecting processindicators. Although the presence of the elderly and of women
improve targeting performance as measured by the CGH index or theincidence
of public works employment, these associations are not statistically significant.
A similar impact for the number of development agents on the CFSTFsis noted,
even though these agents are perceived to make selection processes less fair.
When selection processes are amended to favor nonpoor househol ds (for exam-
ple, when local leadersindicate that it is acceptable to hire some skilled labor to
undertake public workstasks), targeting performanceis poorer. Table 10.16 also
shows that there is an association between updating the lists of beneficiaries by
adding and dropping households and improved targeting performance. Finaly,
and perhaps surprisingly, an increase in the percentage of respondents who say
that they can comment on the selection of beneficiaries is associated with poorer
targeting performance. The magnitude of thisassociation issmall. A 10 percent
increase in the percentage of individuals reporting that they can comment is
associated, for example, with a 2.7 percentage point reduction in incidence.
However, if the mean percentage of individual sin the woreda who perceive that
the selection process wasfair is used as the dependent variable, the results show
that thispercentageishigher inworedaswhere more respondentsreport that they
arealowed to comment on the selection process; by contrast, program incidence
or the CGH value has no association with this outcome.

Conclusions

The PSNP is targeted toward households that are both food insecure and poor
in terms of total household resources. Although there was regional variationin
application of the PIM, overall the guidelines were followed. Public works
projects targeted poor rather than food-insecure households for participation,
but because poverty is highly correlated with food insecurity, food-insecure
households were targeted as well. The program targeted direct support toward
households with limited labor endowments rather than targeting households
based on poverty. Over time, community understanding of the targeting cri-
teria improved across most of the PSNP regions. Households’ identification of
poverty-related factors as reasons that households were selected for public
works improved in most regions, and in most regions it was well understood
that the elderly and disabled were the intended recipients of direct support.
Family or friendship connectionswere not reported as major factorsin ahouse-
hold’ s likelihood to receive public works or direct support except in Oromiya,
where households identified connections as playing a role in both. There were
regiona variationsin targeting. Thisisunsurprising, given that the PIM allows
for community-based normsto be used in targeting.

From aninternational perspective, the PSNPiswell targeted. Based on the
Coady—Grosh—Hoddinott indexes calculated for this sample, targeting is pro-
gressivein general. The PSNP also scored better than the median global value
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of thisindex, indicating that the PSNP is better targeted than the average global
safety net program. Moreover, the PSNPis better targeted than any of the Afri-
can safety net programs reported by Coady, Grosh, and Hoddinott (2004).
Thereislittle evidence of elite capture throughout the regions where the PSNP
is being operated. Differencesin how the CFSTFs are run matter for targeting
performance. In cases in which selection processes are amended to include
nonpoor households, targeting performance is weakened.

These findings suggest that the PSNP has been able to target resources to
the poorest households in rural areas using a combination of geographic and
community-based targeting. Thefood aid targeting system was a useful founda-
tion, identifying food-insecure woredas and establishing the community-based
targeting system. However, theimprovement in targeting outcomes since 2006
suggests that program size has important implications in terms of how well
communities can target resourcesto the poorest, aswell asthe need for continu-
ous capacity building and follow-up from higher-level implementers. Finally,
thereis some suggestion that the PSNP' saim to deliver a predictable safety net
to households while aso creating quality public works may undermine the
effectiveness of thetargeting through, for example, the need to hire skilled labor
to deliver on this second objective.
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11 The Evolving Role of Agriculturein
Ethiopia’ s Economic Development

PAUL DOROSH

Ethiopia is changing at an accelerating pace. Mgjor investments in roads are
bringing tens of millions of peopl e effectively closer to major urban centersand
services. Expansion of telecommunications, especially through cellular phones,
likewise has connected much of the country and vastly improved the spread of
information. The average electricity generation capacity during 1990-99 was
334 megawatts, and by 2010 that capacity had more than quadrupled, to 1,498
megawatts. During the same period, the capacity per capitaalmost tripled (from
6.0 watts to 17.4 watts). These advances are providing new opportunities for
industrial production and modern services.

These changes are remarkable, particularly given Ethiopia’s history as a
country of widespread poverty, exacerbated by severe droughts and major fam-
ines in the 1970s and 1980s. In the past two decades, public investments in
agricultural development and the provision of safety nets have dramatically
increased food security. Although there remains some debate over the size of
cereal production increases, there is strong evidence to suggest that food pro-
duction has indeed increased substantially, particularly in the 2000s, and that
food security has improved at both the national and the household levels. Offi-
cial production figures indicate that there was an average annual growth rate of
12 percent in cereal production between 2004/05 and 2007/08.1 Average per
capitaincomesrosefrom $131.7in 2001 to $200.7 in 2009 (World Bank 2010).2
Malnutrition estimates in the mid-2000s showed a substantial decline in child
mortality.

The lack of nationally representative household data between 2005 and
2010 made it impossible to provide conclusive estimates of poverty and food
insecurity when Ethiopia’s new five-year Growth and Transformation Plan was

1. Asnoted in Chapter 1, many observers, including Dercon, Hill, and Zeitlin (2009), have
questioned the high growth rates in these official estimates because of the relatively slow pace of
adoption of improved seed varieties, the minimal expansion of irrigated area, and the apparent
scarcity of land in the Ethiopian highlands, among other factors.

2. Gross domestic product per capitais measured in constant (2000) US dollars.
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developed in 2010. Nonethel ess, the apparent success of Ethiopia’ sagricultural
and overall economic growth strategies prompted amajor shift in development
strategy, oneinvolving alesser rolefor agriculture and amuch greater emphasis
on industry and services for generating growth and poverty reduction.

From the Agricultural Development—L ed Industrialization
Strategy to Growth and Transfor mation

Beginning in the late 1990s, Ethiopia emphasized agricultural growth as the
centerpiece of its Agricultural Development—Led Industrialization (ADLI) strat-
egy. This represented a radical shift in policy from an “industry-first” approach
adopted by the Derg regime to an “agriculture-first” policy, with a particular
focus on peasant agriculture. Under ADLI, agricultural growth was expected to
spur industrialization through backward and forward growth linkages (creation
of demand for inputs, processing of agricultural outputs, and increased house-
hold demand for consumer goods). Moreover, agricultural development would
be part of a broader rural development strategy including rural infrastructure
development, expansion of education, and improved health services. ADLI thus
provided the guiding framework for Ethiopia’s development strategy in the
2000s, as outlined in the Sustainable Devel opment and Poverty Reduction Pro-
gram that was in place from 2002/03 to 2004/05 and the Plan for Accelerated
and Sustained Devel opment to End Poverty that wasimplemented from 2005/06
to 2009/10 (Table 11.1 and Box 11.1).

To alarge extent, it appears that the ADLI strategy has succeeded. How-
ever, continued reliance on agriculture asamajor driver of economic growthis
increasingly seen as problematic, for three reasons. First, there are serious con-
cerns about the prospects for continued growth in agriculture. Land and water
resource constraints in the highlands and the drought-prone areas will make it

TABLE 11.1 Average sectoral growth rates under the Plan for
Accelerated and Sustained Development to End Poverty (PASDEP) and
the Growth and Transformation Plan (GTP), 2005/06—-2014/15 (percent)

Plan (scenario/result) Agriculture Industry Service
2005/06-2009/10

PASDEP base 6.0 11.0 7.0

PASDEP high 6.4 18.0 10.3

PASDEP achieved 84 10.0 14.6
2011/12-2014/15

GTP base 8.6 20.0 10.6

GTPhigh 14.9 21.3 12.8

source: Ethiopia, MoFED (2006, 2010).



BOX 11.1 Ethiopia’s Growth and
Transformation Plan, 2010/11-2014/15

» The Growth and Transformation Plan (GTP) is the latest macrodevel opment
agenda developed by the Government of Ethiopia. It succeeds the Plan for
Accelerated and Sustained Development to End Poverty (PASDEP) and will
be effective from 2010/11 to 2014/15.
The GTP concentrates on a locally driven economy and targets an economic
growthrateof 14.9 percent. Thisgrowth target ishigher thanthat inthe PASDEP.
The GTP maintains agriculture asamajor source of economic growth, but it aims
to create favorable conditions for the industry to play akey rolein the economy.
The GTP provides for investment in the expansion of infrastructure develop-
ment (roads, electricity production, railway lines, and telephoneinfrastructure).
The second Road Sector Development Program (2011/12—-2014/15) seeks to
achieve the following objectives by the end of the plan period:
o reducethe averagetimeto reach the nearest al-weather road fromits current
3.7 hoursto 1.2 hours,
o reduceareasthat arelocated farther than 5 kilometersfrom all-westher roads
to 29 percent from their present 64 percent, and
o connect all kebele in the country to nearby all-weather roads.
By using modern technol ogies and local resources and mobilizing public—private
partnerships, the GTP aims to expand the country’ s rail network. Some 2,000
kilometers of rail network will be under construction during the plan period.
The GTP focuses on energy policy in terms of expanding the coverage and
production of electricity; it aimsto increase power generation to 10,000 mega-
watts by 2015, covering 75 percent of the country. The plan also aimsto enhance
Ethiopia s biofuel capacity.
The telecommunications strategy in the GTP emphasizes upgrading the net-
work already built to accommodate emerging latest information technologies
and expanding fixed-line and mobile telephone services and Internet services.
The GTP makes provision for significant expansion of irrigation and road, air,
and maritime transportation capacities.
Educational policy inthe GTPis captured under the Education Sector Develop-
ment Program, and it will focus on expanding functional adult literacy, provid-
ing Technical and Vocational Education and Training, and expanding higher
education services.
Improving access to and the quality of healthcare is amajor component of the
GTP's Hedth Extension Program. Reductions in maternal mortality, infant
mortality, and the prevalence of malaria, aswell asincreasesin immunization
and tubercul osis detection rates, are some of the key objectives of the plan.

SourcE: Author’s compilation based on Ethiopia, MoFED (2010).
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increasingly difficult to achieve high output growth rates in these areas, though
major investments in irrigation and expansion of cultivation in rainfall-sufficient
areas outside of the highlands (such as Benishangul-Gumuz and Gambella
regionsinwestern Ethiopia) may enablesizable gainsin agricultural production
in these regions.

Second, without continued (and even accelerated) growth in nonagricul-
ture sectors, there would likely be insufficient demand for agricultural products.
In general, consumption demand for major agricultural staples (particularly
ceredls) isincome inelastic; that is, growth in household incomes generates a
less than proportionate increase in demand (Chapter 7). Moreover, asincomes
rise, the income elasticity of demand (the percentage of change in quantity
demanded by a1 percent increase in income) can be expected to fall. Thus, as
Ethiopia s per capitaincome rises, further increases will generate even smaller
increases in households demand for key agricultural products. As a result,
supply will increase faster than demand, and real pricesof cerealswill fall.3 The
simulation analysis in Chapter 8 shows that, even with growth in agricultural
production of 6 percent per year, a moderately higher rate of growth in non-
agricultural sectors of 8 percent per year is sufficient to generate enough demand
to keep real pricesfor agricultural products relatively stable (real prices of teff
and sorghum will be nearly constant; those of wheat and maize will fall by
about 1 percent per year). Morerapid growth in agriculture relative to industry
and services, however, will likely result in steeper declinesin real agricultural
prices, reducing rural welfare and slowing overall growth as it discourages
input use and productivity growth in agriculture.

Third, related to normal shifts in demand patterns as per capita incomes
rise, economic growth almost alwaysrequires astructural transformation of the
economy, from agriculture to industry and services. This shift in economic
output istypically accompanied by growing urbanization, in part dueto increases
in productivity that occur due to agglomeration—clustering of firms, house-
holds, and workers that can enable larger and more efficient labor and product
markets, aswell as sharing of information and technologies. If Ethiopiafollows
this typical path of economic development, it will lead to even more rapid
growth in industry and services and in the public and private investments
needed to make this growth possible. Nonetheless, rapid agricultural growth
remains necessary to achieve arapid rise in living standards in Ethiopia, both
in order to keep real food prices from rising excessively asincomes grow and

3. Rapid overall (macroeconomic) inflation, as experienced in Ethiopia from 2007 to 2009,
resulted in gains in the nominal (actual) prices of amost all commodities. Adjusting for overall
inflation by expressing prices in real terms (for example, by dividing prices by a general price index,
such as the consumer price index) gives a better indication of changesin incentives for production
and consumption, as well as the extent to which supply is increasing more rapidly or slowly than
demand.
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toavoidtheriseinrura poverty that could result from stagnation intheincomes
of low-income rural households.

Major Challengesfor Agricultural and Food Policy

To achieve high economic growth rates, reduce poverty, and enhance house-
hold food security in the coming decade, agricultural and food policy in Ethio-
pia must address five major challenges: sustaining growth in crop and livestock
production, increasing market efficiency, providing effective safety nets, main-
taining macroeconomic incentives and stability, and managing the rural—urban
transformation.

Sustaining Growth in Crop and Livestock Production

Although Ethiopia successfully increased its crop production (especialy for
cereals) in the first decade of the 2000s, further increases will by no means be
automatic. As noted earlier, increasingly binding land and water constraints
will make it increasingly difficult to achieve production gains of both crops and
livestock in the highlandswithout major investmentsin productivity-increasing
technologies (including improved seeds and veterinary services, extension, and
small-scaleirrigation).* Current investment plansfor the highlands (as outlined
inthe Agricultural Growth Programme) place amajor focus on higher-potential
areas where rainfall is generally sufficient for crop cultivation and there is suf-
ficient forage. To achieve production gains, however, problems in seed multi-
plication and distribution must be overcome (Chapter 3). Likewise, the use of
chemical fertilizerswill likely have to increase. Ultimately, this may require a
greater role for the private sector, alowing private traders to compete fairly
with the agricultural cooperatives (Mellor and Dorosh 2010).

Prospectsfor the drought-prone areas are far less promising; there, promo-
tion of nonfarm activitiesin rural areasand vibrant small citiesmay providethe
most viable alternative for increasing food security (asis discussed later). Pro-
duction from newly cultivated lands in rainfall-sufficient areas outside the high-
lands offers some prospect of national production gains, but infrastructure and
marketing constraints must be overcome, and great care will be required to
avoid environmental degradation.

Increasing Market Efficiency

Domestic markets for agricultural commodities have grown exponentially over
the past two decades, resulting in increased competition, reduced seasonality,

4. Concerns about the implications for future agricultural growth of land constraints in the
Ethiopian highlands have been noted by various analysts of Ethiopian agriculture, including the
World Bank (2006) and Dercon, Hill, and Zeitlin (2009). Even if the official data on area expansion
in the second half of the first decade of the 2000s are accurate, there is good reason to expect
increasingly binding land shortages in the coming decade.
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and the spatial integration of markets (Chapter 5). Gainsin per capitaincomes
have generated increased effective demand for basic staples, as well as for
animal products. Growth of citieshas meant that much of thisincreasein demand
is met from market purchases rather than from farmers' own consumption.
Improvementsin roads and the expansion of telecommunications have enabled
more rapid transport of goods and almost i nstantaneous communication of mar-
ket information.

Nonetheless, private markets continue to be viewed with suspicion by
many in Ethiopia, and episodes of high and rising prices (such asin 2008 and
2011) aremet by callsfor restrictionson privatetrader price marginsand stocks.
At the same time, Ethiopia has created the Ethiopian Commodity Exchange,
thelargest commodity exchange in Sub-Saharan Africaoutside of the Republic
of South Africa. Since late 2008, contracts for amost all of Ethiopia’s coffee
exports have gone through this exchange. Y et a period of slow movement of
coffee exportsin late 2009 led to seizure of private trader stocks.

Thus, therole of private-sector trade in Ethiopia’s agriculture remains, to
a large extent, in a state of flux. There is reason for concern about the concentra-
tion of market power for internationally traded commaodities, particularly given
the country’s reliance on only one port (Djibouti) and the difficult logistics of
transport, handling, and storage involved in international trade. Promoting
competition in these markets and paying attention to growing bottlenecks are
crucial for market efficiency. Yet without vibrant, competitive private-sector
trading, it will be extremely difficult for Ethiopia’s export trade (and import
trade in fertilizer and other key commodities) to prosper.

Similarly, in domestic markets, in most of Asia successful agricultural
development hasinvolved major rolesfor the private sector, even where govern-
ments have intervened to stabilize prices (Ahmed, Haggblade, and Chowdhury
2000; Rashid, Gulati, and Cummings 2008; Dorosh 2009). The implication for
Ethiopia is that it is possible for competitive private markets in agricultural
inputs and outputsto coexist with cooperatives (Mellor and Dorosh 2010). Early
evidence on the effects of cooperatives suggests, however, that their impact on
farmer output prices and incomeswas small (Bernard et al. 2010).

Providing Effective Safety Nets

For decades Ethiopia relied on food aid both to increase the supply of food
(especially after major crop production shortfalls) and to usefor direct transfers
to poor households. The shift to the Productive Safety Net Programme (PSNP)
in 2005 as ameansto provide a consistent and less ad hoc means of addressing
chronic poverty and food insecurity wasamajor step in the design of an overall
social protection program.

Given the high levels of poverty in Ethiopia, large-scale safety nets are
likely to be an essential part of poverty aleviation programs. The PSNP has
proven to be very successful, at least in terms of effectively targeting poor
households with cash and food transfers (Chapter 10). Initial effortsto supple-
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ment these transfers through the Other Food Security Program also have had at
least moderate success, but links to credit, skills training, and other programs
to build household assets and sustainable livelihoods should be strengthened if
PSNP participant households are to escape poverty (Gilligan, Hoddinott, and
Taffesse 2009). In the medium term, effective safety nets for urban areas will
likely be needed as well. These programs need not involve food transfers. None-
theless, they can still make amajor contribution to urban food security through
increasesin households' access to food.

Emergency food aid will continue to be required to address major produc-
tion shortfalls. Much progress has been made in improving information flows and
building national and regional capacity for monitoring emerging food insecurity
problems. Neverthel ess, strengthening a decentralized response system (viajoint
government and international organizational planning and regional logistics
arrangements) will remain important to improve the timeliness of responses to
serious hunger threats before they evolve into dire famine conditions.

Food aid need not provide the only or even the dominant means of increas-
ing the supply of food in times of production shortfalls, however. Instead, pri-
vateimports can makeamajor contribution to the stability of supplies, provided
that government policy on the timing and levels of food aid inflows and distri-
bution is transparent (Cody, Dorosh, and Minten 2009; Dorosh, Dradri, and
Haggblade 2009).

Maintaining Macroeconomic |ncentives and Sability

Macroeconomic instability, as reflected by high rates of domestic inflation
(2007-09) and foreign exchange shortages (2009-10), had detrimental effects
on agriculture and food security, aswell as on the overall economy. High rates
of domestic inflation, including rapid increases in the price of major staples, led
to serious declines in real incomes and access to food, particularly for house-
holds relying on fixed or slowly adjusting salaries in urban areas. Foreign
exchange shortages | ed to the rationing of foreign exchange and theinability of
the private sector to import wheat (and thereby add to the total domestic supply
and reduce domestic prices) when it would have been profitable to do so (Ahmed
and Dorosh 2009). Foreign exchange rationing, put into placein lieu of anomi-
nal and real exchange rate depreciation that would have brought supply and
demand for foreign exchange more closely into balance, also reduced incen-
tivesfor the production of tradable goods (including export crops such as coffee
and sesame) and lowered the real incomes of most households (Dorosh, Rob-
inson, and Ahmed 2009).

With the September 2010 devaluation of the Ethiopian birr, there was no
longer a need for rationing, removing the major distortion in the foreign ex-
change market and Ethiopia’s overall economy. Moreover, macroeconomic infla-
tion adready had been brought under control by late 2009 through sharp restric-
tions on domestic credit and other fiscal and monetary measures. Achieving and
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sustaining macroeconomic stability through judicious macroeconomic policies
will be crucial to the success of Ethiopia s growth and poverty reduction efforts.

Managing the Rural-Urban Transformation

Ethiopia’s spatia transformation has only just begun. Ethiopia remains one of
the least urbanized countries in the world (with 16 percent urbanization, by
official CSA estimates [see Table 2.9, p. 41], compared to an average of 30
percent in Sub-Sahara Africa). Measuring urbanization in terms of spatial
agglomerations of people in and near cities of 50,000 or more shows that
urbanization growth rates between the popul ation census years 1984 and 2007
were much higher (between 8 and 9 percent) than estimates based on official
definitions of urban (4.2 percent) (Dorosh et al. 2011).

Onereason for the slow pace of urbanization in the past isthat government
policy has been designed to slow rural-urban migration through regulations
prohibiting the sale of land, proscribing the loss of land rights for those who
leave rural areas, and imposing registration requirements for new migrants. In
the coming decade, allocation of public investments across sectors and between
rural and urban areas, land policies, and various regulations on labor mobility
will al likely be major determinants of economic growth and poverty reduction
in Ethiopia.

Thereis some evidence suggesting that investmentsin increasing agricul-
tural productivity, particularly in favorable agroecological environmentsandin
acontext of industrial productivity growth at rates similar to those in 200509,
will provide the best pathway for overall reductions in poverty in Ethiopia
(Dorosh et a. 2011). Moreover, removing the existing constraints to internal
migration may speed the spatial and structural transformation of Ethiopia, pro-
moting economic growth and urban industrial development. Much further
analysisisneeded, however, to support government policy regarding the appro-
priate balance of public investments to promote agricultural growth while pro-
viding enough urban infrastructure and services to prevent arise in costs due
to urban congestion.

Conclusions

Ethiopiahas made enormous progress since the famines of the 1970sand 1980s.
Widespread economic growth, food production increases, massive increasesin
infrastructure, improvementsin telecommunications, more vibrant agricultural
markets, and a well-functioning safety net are major achievements. The chal-
lenge now isto build on these successes and to accel erate devel opment so asto
maintain rapid overall growth and to sharply reduce poverty in both rural and
urban areas.

Research and analysis related to the agricultural sector and food security
can play animportant rolein facilitating effective policymaking and promoting
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growth and poverty reduction objectives. Thiswill entail not only the work of
research and analysis itself but the wide dissemination of data and materials,
strengthening of the capacity of both individuals and key institutions (govern-
ment agencies, universities and research organizations), and open dialogue and
debate on policy design and impacts.

Food security in Ethiopiaislikely to be a challenge for decades given the
country’s susceptibility to major droughts and other shocks. Successful policy
will mean not only the avoidance of large-scale famines if and when major
production shortfalls occur but also sustained improvementsin food availabil-
ity, access, and nutrition at the national and household levels.

The untimely death of Prime Minister Meles Zenawi in August 2012 was
a profound shock to the country. Meles had led Ethiopia and its development
effortsfor over two decades, making key decisions through his active involve-
ment in policy making. As of April 2013, the political transition has been
smooth, with Deputy Prime Minister Hailemariam Desalegn formally named
Prime Minister in September 2012.

How these developments will influence Ethiopia’s policies and develop-
ment remains to be seen. Macro-economic stability continues to be a major
challenge and the debate over the rel ative emphasis on agriculture versusindus-
try and rural versus urban in the country’ s devel opment strategy may intensify.
In this debate, it is hoped that the lessons of Ethiopia’ s successes in food and
agriculture under the Meles regime outlined in this book may inform policies
and investments that promote broad-based growth that improves the welfare of
Ethiopia' s rural and urban poor.

References

Ahmed, H., and P. Dorosh. 2009. Foreign Exchange Rationing, Wheat Markets, and
Food Security in Ethiopia. Ethiopia Strategy Support Program 2 Discussion Paper
004. Washington, DC: International Food Policy Research Institute.

Ahmed, R., S. Haggblade, and T. E. Chowdhury, eds. 2000. Out of the Shadow of Fam-
ine: Evolving Food Markets and Food Policy in Bangladesh. Baltimore: Johns
Hopkins University Press.

Bernard, T., D. J. Spielman, A. S. Taffesse, and E. Z. Gabre-Madhin. 2010. Coopera-
tives for Saple Crop Marketing. Research Monograph 164. Washington, DC:
International Food Policy Research Institute.

Cody, D., P. Dorosh, and B. Minten. 2009. “Evaluating Alternative Policy Responses
to Higher World Food Prices: The Case of Increasing Rice Pricesin Madagascar.”
American Journal of Agricultural Economics 91 (3): 711-722.

Dercon, S., R. V. Hill, and A. Zeitlin. 2009. “In Search of a Strategy: Rethinking
Agriculture-Led Growth in Ethiopia.” Synthesis Paper prepared as part of a study
on agriculture and growth in Ethiopia. University of Oxford, Oxford, UK. Mimeo.
Available at www.economics.ox.ac.uk/members/Stefan.Dercon/In%20Search%
200f%20a%20Strategy_v3.pdf.



The Role of Agriculture in Economic Development 327

Dorosh, P. A. 2009. “Price Stabilization, International Trade, and National Cereal
Stocks: World Price Shocks and Policy Responsein South Asia.” Food Security 1
(2): 137-149.

Dorosh, P. A., S. Dradri, and S. Haggblade. 2009. “ Regional Trade, Government Policy,
and Food Security: Recent Evidence from Zambia.” Food Policy 34 (4): 350-366.

Dorosh, P., S. Robinson, and H. Ahmed. 2009. “Economic Implications of Foreign
Exchange Rationing in Ethiopia.” Ethiopian Journal of Economics 8 (2): 1-31.

Dorosh, P., G. Alemu, A. de Brauw, M. Malek, V. Mueller, E. Schmidt, K. Tafere, and
J. Thurlow. 2011. “The Rural-Urban Transformation in Ethiopia.” Ethiopia Strat-
egy Support Program 2 Monograph 1. International Food Policy Research Insti-
tute, Addis Ababa, Ethiopia.

Ethiopia, MOFED (Ministry of Finance and Economic Development). 2006. Ethiopia:
Building on Progress—A Plan for Accelerated and Sustained Devel opment to End
Poverty (PASDEP) (2005/06—2009/10), VVol. 1, Main Text. Addis Ababa, Ethiopia.

. 2010. Growth and Transformation Plan: 2010/11-2014/1, Vol. 1, Main Text.
Addis Ababa, Ethiopia. Available at www.mofed.gov.et/index.php?option=com_
content& view=article& id=14& | temid=94.

Gilligan, D., J. Hoddinott, and A. S. Taffesse. 2009. “ The Impact of Ethiopia s Produc-
tive Safety Net Programme and Its Linkages.” Journal of Development Studies
45 (10): 1684-1706.

Mellor, J. W., and P. Dorosh. 2010. Agriculture and the Economic Transformation of
Ethiopia. Ethiopia Strategy Support Program 2 Discussion Paper 010. Washing-
ton, DC: International Food Policy Research Institute.

Rashid, S., A. Gulati, and R. Cummings Jr., eds. 2008. From Parastatalsto Private Trade:
Lessons from Asian Agriculture. Batimore: Johns Hopkins University Press.
World Bank. 2006. “ Ethiopia: Policiesfor Pro-Poor Agricultural Growth.” World Bank,

Washington, DC. Mimeo.
. 2010. World Development Indicators 2009 Database. Development Data
Group. Washington, DC.







Contributors

Paul Dor osh (p.dorosh@cgiar.org) isthedirector of the Development Strategy
and Governance Division of the International Food Policy Research Institute
in Washington, DC. He was the program leader of the Ethiopia Strategy Sup-
port Program |1, Addis Ababa, Ethiopia, and formerly held positions asasenior
economist at the World Bank and associate professor at Cornell University. His
publications include the Economic Policy and Poverty in Africa: Structural
Adjustment Reconsidered, coauthored with David E. Sahn and Stephen D.
Younger; “Agglomeration, Growth and Regional Equity: An Analysis of
Agriculture- versus Urban-Led Development in Uganda,” Journal of African
Economies 21 (1), coauthored with James Thurlow; “Evaluating Alternative
Policy Responses to Higher World Food Prices: The Case of Increasing Rice
Prices in Madagascar,” American Journal of Agricultural Economics 91 (3),
coauthored with David Cody and Bart Minten; and Economic Policy and Pov-
erty in Africa; Structural Adjustment Reconsidered, coauthored with David E.
Sahn and Stephen D. Y ounger.

Shahidur Rashid (s.rashid@cgiar.org) is a senior research fellow in the Mar-
kets, Trade, and Institutions Division of the International Food Policy Research
Institute, Washington, DC. His publicationsinclude Price Volatility and Food
Security: A Report by the High Level Panel of Experts on Food Security and
Nutrition, HLPE Report 1, coauthored with Benoit Daviron, Niama Nango
Dembele, and Sophia Murphy; From Parastatals to Private Trade: Lessons
from Asian Agriculture, coauthored with Ashok Gulati and Ralph Cummings
Jr.; and “Grain Marketing Parastatalsin Asia: Results from Six Case Studies,”
World Development 35 (11), coauthored with Ralph Cummings Jr. and Ashok
Gulati.

Dawit Alemu (dawit96@yahoo.com) is a senior researcher and coordinator of

the Agricultural Economics, Research-Extension, and Farmers' Linkage pro-
gram of the Ethiopian Institute of Agricultural Research. Hispublicationsinclude

329



330 Contributors

“The Political Economy of Ethiopian Cereal Seed Systems: State Control, Mar-
ket Liberalisation, and Decentralisation,” IDSBulletin 42 (4).

Guush Berhane (g.b.tesfay@cgiar.org) isapostdoctoral fellow at the Ethiopia
Strategy Support Program |1, Addis Ababa, Ethiopia. His publicationsinclude
“Does Microfinance Reduce Rural Poverty? Evidence Based on Household
Panel Data from Northern Ethiopia,” American Journal of Agricultural Eco-
nomic 93 (1), coauthored with Cornelis Gardebroek.

Jordan Chamberlin (chamb244@msu.edu) isan agricultural economics PhD
candidate in the Department of Agricultural, Food, and Resource Economics at
Michigan State University in East Lansing.

Sarah Coll-Black (scollblack@worldbank.org) isasocia protection specialist
at the World Bank, Nairobi, Kenya.

Berhanu Gebremedhin (B.Gebremedhin@cgiar.org) isan agricultural econo-
mist with the International Livestock Research Ingtitute, Addis Ababa, Ethio-
pia. His publications include “Interdependence of Smallholders' Net Market
Positionsin Mixed Crop—Livestock Systems of Ethiopian Highlands,” Journal
of Development and Agricultural Economics 4 (7), coauthored with J. Moti;
“Institutions, Sustainable Land Use and Consumer Welfare: The Case of Forest
and Grazing Landsin Northern Ethiopia,” Environment and Devel opment Eco-
nomics 17 (1), coauthored with Z. Gebreegziabher and A. Mekonnen; and
“Incentives for Sustainable Land Management in East African Countries,” in
Agricultural Investment and Productivity: Building Sustainability in East Africa,
edited by R. Bluffstone and G. K&hlin.

Sinafikeh Asrat Gemessa (Sinafikeh Gemessa@hks12.harvard.edu) is a mas-
ter of public administration student in international development at Harvard's
Kennedy School of Government. Sinafikeh was a research officer at the Ethio-
pia Strategy Support Program I, Addis Ababa, Ethiopia. His publications
include the book chapter (coauthored with Kerstin Zander) “Economic Analy-
sis of Ethiopian Farmers' Preferences for Crop Variety Attributes: A Choice
Experiment Approach,” in The Economics of Managing Crop Diversity On-
Farm: Case Studies from the Genetic Resources Policy Initiative, edited by
E. Wale, A. Drucker, E. Derek, M. Glave, and K. Zander, and “ Farmers’ Prefer-
encesfor Crop Variety Traits: Lessonsfor On-Farm Conservation and Technol-
ogy Adoption,” Ecological Economics 69 (2010), coauthored with Mahmud
Y esuf, Fredrik Carlsson, and Edilegnaw Wale.

Daniel O. Gilligan (d.gilligan@cgiar.org) is a senior research fellow in the
Poverty, Health, and Nutrition Division of the International Food Policy Research



Contributors 331

Institute, Washington, DC. His publications include “The Impact of Agricul-
tural Extension and Roads on Poverty and Consumption Growth in Fifteen
Ethiopian Villages,” American Journal of Agricultural Economics 91 (4), co-
authored with Stefan Dercon, John Hoddinott, and T. Woldehanna.

John Graham (johngraham@usaid.gov) is the senior policy and strategic
analysis adviser of the United States Agency for International Development,
Addis Ababa, Ethiopia. He was formerly the director of Save the Children UK
in Ethiopia and manager of the Institutional Support Program for the Disaster
Preparedness and Prevention Commission, Addis Ababa, Ethiopia.

Kibrom Tafere Hirfrfot (kth56@cornell.edu) was a research officer at the
Ethiopia Strategy Support Program 11, Addis Ababa, Ethiopia, at the time he
contributed to thiswork. Heis currently adoctoral candidate at the Dyson School
of Applied Economics and Management, Cornell University, Ithaca, NY'.

John Hoddinott (j.hoddinott@cgiar.org) is the deputy division director of the
Poverty, Health, and Nutrition Division of the International Food Policy Research
Ingtitute, Washington, DC. His publications include “Effect of a Nutrition
Intervention during Early Childhood on Economic Productivity in Guatemalan
Adults,” The Lancet 371 (9610), coauthored with John A. Maluccio, Jere R.
Behrman, Rafael Flores, and Reynaldo Martorell, and “ The Impact of Ethio-
pia’sProductive Safety Net Programme and Its Linkages,” Journal of Devel op-
ment Sudies 45 (10), coauthored with Daniel O. Gilligan and Alemayehu
Seyoum Taffesse.

Adam Kennedy isaresearch analyst in the Devel opment Strategy and Gover-
nance Division of the International Food Policy Research Institute, Washing-
ton, DC.

Neha Kumar (n.kumar@cgiar.org) isaresearch fellow in the Poverty, Health,
and Nutrition Division of the International Food Policy Research Ingtitute,
Washington, DC.

Mehrab Malek (m.maek@cgiar.org) is a senior research assistant in the
Development Strategy and Governance Division of the International Food
Policy Research Institute, Washington, DC.

Linden McBride (L.McBride@cgiar.org) is a senior research assistant in the
Development Strategy and Governance Division of the International Food
Policy Research Institute, Washington, DC. Her publications include The
Impacts of Public Investmentsin and for Agriculture: A Synthesis of the Exist-
ing Evidence, abackground paper for the Food and Agriculture Organization’s



332 Contributors

2012 State of Food and Agriculture Report on Agricultural Investments, co-
authored with Tewodaj Mogues, Bingxin Y u, and Shenggen Fan, and Monitor-
ing African Agricultural Development Processes and Performance: A Com-
parative Analysis, Regional Strategy and Knowledge Support System Annual
Trends and Outlook Report, coauthored with Samuel Benin, Adam Kennedy,
and M. Lambert.

Dawit Kelemework Mekonnen (dawitk@uga.edu) is a PhD candidate in the
Department of Agricultural and Applied Economics at the University of Geor-
gia, Athens. He was a research officer at the International Food Policy Research
Ingtitute, Addis Ababa, Ethiopia. His publicationsinclude “ Policiesto Promote
Cereal Intensification in Ethiopia: A Review of Evidence and Experience,”
Food Palicy 35 (3), coauthored with Derek Byerlee, Dawit Alemu, and David
Spielman; Measuring Agricultural Innovation System Properties and Perfor-
mance: |llustrationsfrom Ethiopia and Vietnam, IFPRI Discussion Paper 00851,
coauthored with David Spielman; and “ A Comparative Analysisof Rainfed and
Irrigated Agricultural Production in Ethiopia,” Irrigation and Drainage Sys-
tems 21 (1), coauthored with Godswill Makombe and Dejene Aredo.

Asfaw Negassa (a.negassa@cgiar.org) isan agricultural economist at the Inter-
national Maize and Wheat Improvement Center, Addis Ababa, Ethiopia.

Emily Schmidt (e.schmidt@cgiar.org) is a program coordinator and geo-
graphic information systems (GIS) specialist in the Development Strategy and
Governance Division of the International Food Policy Research Ingtitute,
Washington, DC. She was a program coordinator and GIS specidist in the
Ethiopia Strategy Support Program |1, Addis Ababa, Ethiopia. Her publications
include “Road Connectivity, Population, and Crop Production,” Agricultural
Economics43 (1), coauthored with Paul Dorosh, Hyoung-Gun Wan, and Liang-
zhi You.

David Spielman (d.spielman@cgiar.org) is a senior research fellow in the
Environment and Production Technology Division of the International Food
Policy Research Institute (IFPRI), Washington, DC. He worked on agriculture
and rural development issues for IFPRI in Addis Ababa, Ethiopia; the World
Bank, Washington, DC; the Aga Khan Development Network, the Northern
Areas, Pakistan; and several other organizations. His publications include
“Rural Innovation Systems and Networks. Findings from a Study of Ethiopian
Smallholders,” Agriculture and Human Values 28 (2), coauthored with Kristin
Davis, Martha Negash, and Gezahegn Ayele; “Policies to Promote Cereal
Intensification in Ethiopia: A Review of Evidence and Experience,” Food Pol-
icy 35 (3), coauthored with Derek Byerlee, Dawit Alemu, and Dawit Keleme-
work; and “ Private-Sector Investment in R&D: A Review of Policy Optionsto



Contributors 333

Promote Its Growth in Developing-Country Agriculture,” Agribusiness 26 (1),
coauthored with Anwar Naseem and Steven Were Omamo.

Alemayehu Seyoum Taffesse (A.SeyoumTaffesse@cgiar.org) is a senior
research fellow at the Ethiopia Strategy Support Program |1, Addis Ababa,
Ethiopia. His publications include “Impacts of Cooperatives on Small-
holders Commercialization Behavior: Evidence from Ethiopia,” Agricultural
Economics 39, coauthored with Tanguy Bernard and Eleni Gabre-Madhin.

Seneshaw Tamiru (seni2y@yahoo.com) is a senior research officer at the
Ethiopia Strategy Support Program |1, Addis Ababa, Ethiopia.

James Thurlow (thurlow@wider.unu.edu) is a research fellow at the United
Nations University-World Institute for Development Economics Research,
Helsinki, Finland. His publications include “Explaining Poverty Evolution:
The Case of Mozambique,” American Journal of Agricultural Economics,
coauthored with C. Arndt, M. A. Hussain, E. S. Jones, V. Nhate, and F. Tarp;
“Agricultural Growth, Poverty, and Nutritionin Tanzania,” Food Policy 36 (6),
coauthored with K. Pauw; and “The Role of Agriculture in African Develop-
ment,” World Development 38 (10), coauthored with Xinshen Diao and Peter
Hazell.

William Wiseman (wwiseman@worldbank.org) is a senior economist work-
ing on issues related to social protection in Africa, based in the World Bank’s
Nairobi office. His publications include Designing and Implementing a Rural
Safety Net in a Low Income Setting: Lessons Learned from Ethiopia’s Produc-
tive Safety Net Program 2005-2009, coauthored with J. Van Domelen and
Sarah Coll-Black; and Ethiopia Integrated Risk Financing to Protect Liveli-
hoods and Faster Development, coauthored with U. Hess and T. Robertson.






| ndex

Page numbers for entries occurring in boxes are followed by ab; those for entries in figures, by
an f; those for entries in notes, by an n; and those for entriesin tables, by at.

Addis Ababa: cattle pricesin, 178, 183; cereal
markets and processing in, 136, 140; dairy
processing in, 169-70; electricity usein, 38;
food consumption in, 128, 201, 204. See
also Urban areas

ADLI. See Agricultural Development—Led
Industrialization

Administrative regions, 6n, 37, 201-5, 202t

Afar region, 62, 162, 173, 201, 205, 207

African Union, 160

Agglomeration index, 40-41, 40t, 325

Agricultural Census Survey of Ethiopia, 203

Agricultural Development—Led
Industrialization (ADLI), 2, 8, 88, 123, 219,
319

Agricultural development policies: cereals as
priority sector, 123, 242; challenges for,
322-25; evaluations of, 117; history of,

85, 86-87t, 88-89, 90t; input access
improvements, 84, 85, 88, 114-16;
Minimum Package Programs, 85, 88;
recommendations for, 11517, 242; sectoral
linkagesin, 219; staterolein, 114-15, 117

Agricultural extension services. See Extension
services

Agricultural growth: accelerating, 230-33,
237-39; CAADP target for, 219, 230, 232,
240, 242; congtraints on, 2, 219-20, 319-21,
322; in Dynamic Regiona Economywide
Model of Ethiopia, 226, 227-28t, 229, 231,
economywide impact of, 219-20, 232;
growth linkages of, 232, 319, 321-22; land
expansion and, 224-26; poverty reduction

impact of, 230f, 233, 234t, 237-39, 241,
243, 325; recent, 9, 10t, 89, 224; sectoral
linkagesin, 219; sustaining, 322

Agricultura Input Supply Corporation
(AISCO), 104, 110

Agricultural Input Supply Enterprise (AISE),
8, 110, 111

Agricultural Marketing Corporation (AMC),
5, 125, 125n, 126-27, 135, 137, 151, 261

Agricultural productivity: constraints on
growth of, 2, 77-79; factorsin, 30, 42, 113;
by farm size, 60-61, 60t; growth in, 53;
improvement efforts, 79; prices and, 23739,
239f. See also Cereal yields

Agricultural Technical and Vocational
Education and Training (ATVET) colleges,
114, 115t

Agriculture, in East Africa, 12, 13t, 79-80,
80t, 81t

Agriculture, Ethiopian: challenges facing,
2, 53, 85; farming systemsin, 26-27;
geographic variationsin, 1, 21-22; growth
linkages of, 2; public investment in, 5, 7, 8,
88, 96, 102, 261, 318; share of GDP, 12,
219; traditional zones of, 22, 24t

Agroecological zones: cereal production
by, 22, 24t; crops grown in, 22, 24t, 233,
235-36t; cultivated areas by, 56, 56t, 57f;
definitions of, 22; development domains
and, 28-30, 33; DREME zones, 221-22,
222f; extension servicesin, 114; farming
systems and, 26-27; farm sizesin, 56t, 57f;
food consumption in, 198-201, 200t, 205;

335



336 Index

Agroecological zones (continued)
livestock production differencesin, 161-62;
map of, 23f; policy guidance and, 27-28;
rainfall in, 23f, 24t; for research, 27;
smallholder farmsin, 56-57, 57f; “ Three
Ethiopias,” 5-6, 2728, 29

Agropastoralists, 159, 166, 169, 205, 206f,
207

AISCO. See Agricultural Input Supply
Corporation

AISE. See Agricultural Input Supply Enterprise

Alemu, T., 45

Ali,D.A., 45

AMC. See Agricultural Marketing
Corporation

Amhararegion: cereal production in, 24, 26,
69; community-based targeting in, 286,
287, 288, 289, 301; cooperative member-
shipin, 141; food expendituresin, 201,
food security in, 214, 281-82; land
registration and certification in, 44;
migration from, 47; PSNP recipientsin,
293, 300, 309; rural population of, 205;
seed industry in, 96; travel timesto cities,
34

ATVET. See Agricultural Technical and
Vocational Education and Training

Ayele, G., 107, 113, 175

Banks. See Credit programs

Barley, 6, 26, 65, 94, 194, 210. See also
Ceredls

Barrett, C., 164, 174

Baulch, B., 175

BBC (British Broadcasting Corporation), 260,
262, 265, 274

Benishangul-Gumuz, 173, 201, 205, 210, 214

Berhane, G., 281

Beyene, H., 93

BoARDs. See Bureaus of Agriculture and
Rural Development

Bonger, T., 107, 113

Borana pastoralists, 168t, 169, 174, 174t, 175

Bureaus of Agriculture and Rural
Development (BoARDs), 96, 100

CAADP. See Comprehensive Africa
Agriculture Development Programme

Canadian Broadcasting Corporation, 262

Cash crops, 54, 60, 75t, 77. See also Coffee;
Export crops

Cash transfers. See Productive Safety Net
Programme

Cattle. See Livestock

Cell phones: ownership of, 132, 133f, 151;
subscriptions, 3840, 39f, 39t, 132

Central Statistical Agency (CSA): cerea
production data of, 2, 61, 64, 69, 92, 134;
dairy production statistics, 169; farm
classifications of, 54; fertilizer use data of,
104, land use reports of, 137; livestock data
of, 16061, 164, 174, 182; urbanization
statistics of, 41. See also Household
Income, Consumption, and Expenditure
Survey

Centre for Research on Epidemiology and
Disaster (CRED), 1n, 271

Cereal markets: changesin, 124, 136-37,
138-39t, 140, 151; cooperativesin, 135,
137, 140441, 142t, 151; information on,
134; infrastructure investments and, 151;
liberalization of, 8, 127-28, 143; margins
in, 148-50, 150t; marketing chainin,
134-36, 135f, 137, 140; market integration
studies of, 143, 144t; performance of,
142-50, 151; policy evolution in, 124-27,
150-51, 152—54t; private firms in, 126-27;
public marketing, 125, 126, 127, 137-38;
staterolein, 124-27, 137, 140, 150-51;
structure of, 134-41; transaction costsin,
148-50, 150t, 151; transportation and,
129-31

Ceredl prices: analyses of, 142-48; increases
in, 272; information sources on, 134;
regulation of, 62, 124-25; revenues and, 68,
69, 71; seasonal variationsin, 14547, 146t,
151; seed prices and, 100, 101f; variations
in, 135, 147-48, 148t, 149-50, 151, 198;
yield increases and, 237, 239f. See also
Food prices

Cereal production: by agroecological zone, 22,
24t; area cultivated, 2, 5, 54, 62, 63t, 6465,
66t, 67, 69, 71, 80, 224-26; by commercial
farms, 30, 33, 137; decomposition analysis
of, 67—74, 70t, 71t, 72t, 73t; employment
in, 123; by farm size, 59t, 60, 61, 136-37;
fertilizer usein, 77, 104; growth of, 5, 63t,
6465, 80-82, 318; importance of, 6, 53,
123, 242; infrastructure investments and,
129-34; intensification programs in, 88;
poverty reduction impact of growth in, 241,
242, 243; primary and secondary crops,



23-26, 25f; by region, 201-3; revenues
from, 68, 69, 71t, 72, 72t, 74; seasonal
variationsin, 61; by smallholders, 22;
trendsin, 61-62, 63t, 6467, 66t, 89f. See
also Cereal yields

Cereals: consumption of, 64f, 123, 140, 190,
191t, 194-95, 198, 200, 201, 205; exports
of, 127, 128; imports of, 62, 64f; processing
of, 140, 141t, 190, 198, 201, reserves of,
128, 26770, 269¢; shares of food expendi-
tures, 210, 211f. See also Food consumption

Cereal yields: current and expected, 232f; in
East Africa, 79-80, 80t, 81t; impacts of
improved seeds and fertilizers, 79, 79n, 88,
91-92, 91t; increasesin, 2, 5, 80, 88, 89f;
poverty reduction effects of increasesin,
233, 237; prices and, 237; targetsin
accelerated growth scenarios, 231, 232f;
trendsin, 63t, 64, 65-67, 66t, 69, 71

CFSTFs. See Community Food Security Task
Forces

CGE (computable general equilibrium) model.
See Dynamic Regional Economywide
Model of Ethiopia

CGH indexes. See Coady—Grosh—Hoddinott
indexes

Chamberlin, J., 29, 30, 42

Chat, 54, 77

Chemical fertilizers. See Fertilizers

Child mortality, 1, 14, 213, 318

Children: malnourished, 181, 266; outpatient
therapeutic care for, 266, 267; underweight
and stunted, 1, 14, 181, 213

Cities. See Urban areas

Climate change, 257n, 276

Coady, D., 297, 300, 301, 304, 317

Coady—Grosh—Hoddinott (CGH) indexes
of targeting, 297, 300, 301, 304-5, 304t,
314-17, 315t

Coffee, 6, 54, 6061, 76, 184, 229, 237—39,
323. See also Export crops

Commercial Bank of Ethiopia, 109

Commercial farms, 30, 33, 102, 137

Communications technology. See Tele-
communications

Community-based targeting systems, 28286,
287, 288, 289, 290, 301, 305, 310, 314

Community Food Security Task Forces
(CFSTFs), 283, 314, 316, 317

Community therapeutic feeding (CTF),
266-67

Index 337

Comprehensive Africa Agriculture
Development Programme (CAADP), 219,
230, 231, 232, 240, 242

Computable general equilibrium (CGE)
model. See Dynamic Regional Economy-
wide Model of Ethiopia

Conservation. See Soil and water conservation

Consumption. See Cereal's, Food consumption;
Household consumption

Cooperatives: in cereal markets, 135, 137,
140-41, 142t, 151; dairy, 169, 170, 185;
under Derg regime, 88, 261; in fertilizer
sector, 110, 111; financial, 109; formation
of, 115; impact of, 323; livestock production,
175; membership of, 141, 142t; in seed
production, 96, 98

Cooperative unions, 38, 96, 98, 100, 102, 104,
110, 111

CRED. See Centre for Research on
Epidemiology and Disaster

Credit programs, 107-9, 116. See also Other
Food Security Program

Cropping households. See Smallholder farms

Crops: by agroecological zone, 22, 24t, 233,
235-36t; areacultivated, 1, 54, 55t, 58t,
75t, 77; biophysical conditions for, 23-26,
29-30; in DREME, 220, 221t; enset, 26, 27,
76, 76n; fruits, 60, 75t; oilseeds, 54, 74-75,
75t, 76; production increases, 53; pulses,
54, 74, 75t; residues as livestock feed, 173;
vegetables and root crops, 33, 54, 60, 75t,
76. See also Cereal production; Export
crops

CSA. See Central Statistical Agency

CTF. See Community therapeutic feeding

Dadi, L., 143

Dairy products: consumption of, 169, 170;
demand for, 181; growth rates of, 229;
imports of, 170; marketing of, 169-70;
policy supports for, 185; processing of,
16970, 186; production organization for,
166, 169-70; productivity of, 170, 170t,
171t, 172, 185. See also Livestock
production

DAs. See Development agents

Degu, G., 93-94

Deininger, K., 45-46, 47

Dercon, S,, 113, 143

Derg regime: cereal markets under, 150-51;
economic policies of, 7, 85, 88; famine



338 Index

Derg regime (continued)
responses of, 261-63; food marketing
policies of, 125-27, 137; land reforms of,
4344, 62, 261; Relief and Rehabilitation
Commission, 260; road construction by,
129

Development agents (DAs), 112t, 113, 114.
See also Extension services

Development domains, 28, 29, 30, 30f, 31f,
31t, 32t, 33, 42

Development strategies, 2, 85, 88, 219,
318-22, 319t, 320b. See also Agricultural
Development—Led Industrialization;
Agricultural development policies

Devereux, S., 167

Diao, X., 203

Dimbleby, Jonathan, 260

Direct support payments:. cash and food
transfers, 271, 280; recipients of, 280, 293,
293t, 294-95t, 296, 298-99t, 305; targeting
of, 283-84, 285-86, 285t, 287t, 288, 301,
304, 316. See also Productive Safety Net
Programme

Dire Dawa, 201, 204. See also Urban areas

Disaster prevention. See Famines; National
Policy on Disaster Prevention and
Management

Disaster Prevention and Preparedness
Commission (DPPC), 264, 265, 266, 270,
276

Disaster Risk Management and Food Security
Service (DRMFSS), 26465, 268

Djibouti, 106n, 178, 186, 275, 323

DPPC. See Disaster Prevention and Prepared-
ness Commission

DREME. See Dynamic Regiona Economy-
wide Model of Ethiopia

DRMFSS. See Disaster Risk Management and
Food Security Service

Drought-prone highlands. See Agroecological
zones; Highlands

Droughts: crop failuresand, 1, 4, 62, 88;
famines caused by, 7, 62, 256-57; in future,
276; mortdlity from, 271, 272t, 274, 276;
number of affected people, 166, 271, 272t,
276; policy responses to, 264, 265, 271-72,
275-76; recent, 257, 271, 274, 275, 276;
seed production during, 98

DS. See Direct support payments

Dubin, H. J,, 93

Dynamic Regional Economywide Model of
Ethiopia (DREME): accelerated growth
scenarios of, 225t, 230-33, 237-40;
agricultural growth ratesin, 226, 227-28t,
229, 231; baseline scenario of, 223-26,
229-30; consumption in, 223, 237;
cropping patternsin, 221-22; description
of, 220-23; development of, 220; growth
ratesin, 229; households in, 22223, 245;
income elasticitiesin, 223, 224t; labor in,
244; nonagricultural sector performance
in, 226, 229, 232, 23940, 243; poverty—
growth elasticities in, 240-42, 241t;
poverty reduction in, 229-30, 230f, 233,
234t, 237-39; production targetsin, 226,
227-28t; results summary, 242-43; sectors
in, 220-21, 221t, 225t; specification of,
243-46, 247-50t, 251-54¢; zonesin, 221-22,
222f

Early warning (EW) systems, 26567, 274-75

East Africa: agriculturein, 12, 13t, 79-80, 80t,
81t; cell phone ownershipin, 132, 133f,
151; livestock productivity in, 170, 170t;
regional comparisons, 12—-14, 13t. See also
Kenya

Economic performance: agricultural growth
and, 219-20, 232, 319; growth, 9, 10t, 88,
219, 223-24; indicators of, 9, 10t, 11t, 12;
nonagricultural growth, 9, 23940, 243,
321; regional comparisons, 12, 13t. See also
Dynamic Regional Economywide Model of
Ethiopia

ECX. See Ethiopian Commodity Exchange

EDRI. See Ethiopian Development Research
Ingtitute

EFSRA. See Emergency Food Security
Reserve Administration

EFSS. See Ethiopian Food Security Survey

EGB. See Ethiopian Grain Board

EGC. See Ethiopian Grain Council

EGS. See Employment Generation Scheme

EGTE. See Ethiopian Grain Trade Enterprise

EIAR. See Ethiopian Institute of Agricultural
Research

Electricity generation, 7, 37, 38, 38t, 318,
320b

Emergency Food Security Reserve, 267—70

Emergency Food Security Reserve
Administration (EFSRA), 26870, 269t



Emergency response. See Droughts; Famines

Employment, 180, 270. See also Public works
programs

Employment Generation Scheme (EGS),
270-71

Enset, 26, 27, 76, 76n, 194-95, 200201

Entitlements, 4, 256, 259

EPRDF. See Ethiopian People’s Revolutionary
Democratic Front

ERHI. See Ethiopia Regional Hunger Index

ERHS. See Ethiopian Rural Household Survey

Eritrea, 7, 12, 14, 261, 270, 272

Eritrean People’s Liberation Front, 4n, 260

ERSS. See Ethiopia Rural Smallholder Survey

ESE. See Ethiopian Seed Enterprise

Ethiopia: administrative regions of, 6n, 37,
201-5; geography of, 5-6; history of, 3t,
6-8; political economy of, 84; population
distribution of, 6; regional comparisons,
12-14, 13t. See also Government of
Ethiopia

Ethiopia Demographic and Health Surveys,
213

Ethiopian Agricultural Transformation
Agency, 160, 185

Ethiopian Commodity Exchange (ECX), 8,
134, 136, 151, 184, 323

Ethiopian Custom Authority, 178, 182

Ethiopian Development Research Institute
(EDRI), 28n, 149, 223, 237, 243

Ethiopian Food Security Survey (EFSS),
281-82, 296, 300, 301, 309

Ethiopian Grain Board (EGB), 124-25

Ethiopian Grain Council (EGC), 125

Ethiopian Grain Trade Enterprise (EGTE), 8,
127, 128, 134, 136, 140, 151, 268

Ethiopian Institute of Agricultural Research
(EIAR), 27, 27n, 96

Ethiopian Livestock Market Information
System, 182

Ethiopian Oilseeds and Pulses Export
Corporation, 127

Ethiopian People’ s Revolutionary Democratic
Front (EPRDF), 7, 8, 44, 263-64

Ethiopian Rural Household Survey (ERHS),
104, 104n, 107, 113, 114

Ethiopian Seed Enterprise (ESE), 94, 94n, 96,
98, 99, 100, 101-2, 116

Ethiopia Regional Hunger Index (ERHI), 213,
214f

Index 339

Ethiopia Rural Smallholder Survey (ERSS),
92, 92n, 104

Ethnocultural preferences, 201

European Union (EU), 267, 274

EW. See Early warning systems

Exchangerates, 9, 324

Export crops: coffee, 6, 54, 6061, 76, 184,
229, 323; growth rates of, 229; logistical
issues with, 323; poverty reduction impact
of expansion of, 241

Exports: of cereals, 127, 128; of livestock,
159, 176-80, 177t, 179, 186; of meat, 176,
177t, 180; prices of, 124

Extension services: costs of, 113; development
agents, 111-13, 112t, 114; evaluations of,
113, 117; expansion of, 111-13; farmer
training centers, 112t, 113; history of, 85,
88, 111; National Agricultural Extension
Intervention Program, 88, 111; reformsin,
114, 116; structure of, 96; training and visit
approach of, 111; visit frequencies, 114,
115t. See also Participatory Demonstration
and Training Extension System

False banana. See Enset

Famines: early warning systems for, 265-67,
274-75; in Ethiopia, 1, 3, 4, 7, 25763,
258t; factorsin, 3-5, 62, 256, 259, 260,
275; international responsesto, 260, 262,
262n, 26667, 270, 274; mortality from, 1,
1n, 257, 259; policy responses to, 256-57,
259-60, 26163, 275-76; prevention of,
271, 276; Somali food crisis (1999-2000),
1, 26566, 274. See also Food security

FAO. See Food and Agricultural Organization

Farmer training centers (FTCs), 112t, 113.
See also Extension services

Farming systems, agroecological zones and,
26-27

Farm sizes: by agroecological zone, 56t, 57f;
crop area by, 55t, 56, 56t, 57, 58t, 60t;
large, 54-56, 57, 60, 88; production by, 57,
59, 60; productivity by, 6061, 60t. See
also Commercial farms; Smallholder farms;
State farms

Fertilizer markets, 8, 103, 107, 109-11, 109t,
110f, 116

Fertilizers: application rates of, 104—6, 105f;
demand for, 103; imports of, 8, 103, 105f,
110, 110f, 111, 275; prices of, 106-9, 110;



340 Index

Fertilizers (continued)
supply of, 106—-7; use of, 77, 78t, 79n,
103-6, 322; value—cost ratios of, 106, 106n,
107f, 108t; yield impacts of, 88, 91t

Flour processing, 140, 141t

Food: availability of, 4, 62, 64, 203; demand
for, 181; exports of, 127, 128; imports of, 8,
324; rationing of, 128, 128n. See also
Cereals; Crops; Dairy products; Meat

Food aid: amounts of, 182, 272, 273; appeals
for, 280; community therapeutic feeding,
266-67; during droughts, 265, 272, 274,
276; during famines, 7, 260, 262, 262n,
270, 274, future needs for, 324; inflows of,
8, 62, 272-73, 273t; lead times for, 267,
local purchases, 136; logistical issues with,
275; reliance on, 205, 207; targeting of,
282; transportation and, 133-34; usein
food-for-work programs, 8, 270; wheat,
200, 201

Food and Agricultural Organization (FAO),
27n, 61-62, 64, 160, 161, 170, 171, 267,
268

Food consumption: by administrative region,
201-5, 202t; by agroecological zone,
198-201, 200t, 205; budget shares, 237,
238t; calories, 203-5, 203, 204t, 210, 212t,
215; data sources on, 190-92, 203, 210,
213; demand for, 181, 323; diverse patterns
of, 190, 214; elasticities of demand, 194,
195t, 321; ethnocultural preferencesin, 201;
expenditures on, 192, 193f, 215; by house-
hold livelihood, 205-7, 208t; by income
level, 192-94, 193f, 198, 199f, 199t, 211f;
increasesin, 192, 210, 213, 213t, 215;
sources of, 2057, 208t, 209t, 210; spatial
trendsin, 194-95, 196-97t, 198-210, 200t;
staples, 190, 191t, 194-95; temporal trends
in, 210, 211f, 213-14

Food-for-work programs, 270. See also Public
works programs

Foodgrains. See Cereals

Food insecurity: factorsin, 207, 273-74,
275-76; of households, 4, 283, 284-85. See
also Famines; Food security; Malnutrition

Food prices: elasticities of demand and, 321;
inflation, 89, 128, 272, 275, 321-22; stability
as goal, 147; urban-rural differencesin,
198, 198n; yield improvements and, 237,
239f. See also Cereal prices

Food security: emergency reserves, 267—70,
269t; in Ethiopia, xvii, 1, 4-5, 210, 213-14,
214f; factorsin, 256; geographic variations
in, 1-2; improvementsin, 5, 190, 210, 213t,
318; localized shortages, 1, 272, 273, 275;
policies, 273-74, 280, 326; PSNP impact
on, 281; supplies, 4; in urban areas, 213,
324. See also Famines; Food insecurity;
Other Food Security Program

Food transfers, 8, 128, 271, 280. See also
Productive Safety Net Programme

Foreign exchange rationing, 324

Franzel, S, 143

FTCs. See Farmer training centers

Gabre-Madhin, Eleni, xix, 135f, 149n

Gambellaregion, 162, 173, 205

GDP (gross domestic product). See Economic
performance

GebreMariam, S., 175

Geography, 1-2, 5-6, 21-22. See also Agro-
ecological zones

Getachew, G., 167

Gete, Z., 47

Ghebru, H., 4546

Gill, Peter, 262

Gilligan, D. O., 113, 281, 305

Giorgis, Dawit Wolde, 261

Goats. See Livestock

Government of Ethiopia (GoE): development
strategies of, 2, 85, 88, 219, 318-22, 319t,
320b; disaster risk management by, 264-65,;
liberalization by, 5, 7, 8, 88, 10910, 116,
127-28. See also Derg regime; Imperial
regime

Grain Market Research Project, 134

Grosh, M., 297, 300, 301, 304, 317

Gross domestic product (GDP). See Economic
performance

Growth and Transformation Plan (GTP),
318-19, 319t, 320b

Gulf States, livestock imports of, 176, 178

HABP. See Household Assets Building
Program

Haile Selassie, 6-7, 43, 62, 124, 150, 260,
260n. See also Imperial regime

Haileye, A., 93-94

Harari, 201, 204. See also Urban areas

Healthcare, 274, 275n, 276, 320b



HICES. See Household Income, Consumption,
and Expenditure Survey

Highlands: cereal consumption in, 200; dairy
production in, 169; irrigation in, 34n;
livestock in, 162, 164, 165, 166, 175. See
also Agroecological zones

Hoddinott, J., 113, 281, 297, 300, 301, 304,
317

Holden, S. T., 45-46

Holmberg, J., 125

Household Assets Building Program (HABP),
281

Household Income, Consumption, and
Expenditure Survey (HICES), 190-92, 194,
198-200, 210, 213, 223, 244, 297, 300-301

Households: consumption of, 237, 238t,
300-301, 302-3t; food insecurity of, 283,
284-85. See also Food consumption;
Targeting

Humid lowlands. See Agroecological zones

Hunger. See Famines; Food insecurity;
Malnutrition

Hurni, H., 22

Hybridization, 91-92. See also Improved
seeds

Hydroelectric power, 37. See also Electricity
generation

IFPRI. See International Food Policy Research
Institute

Imperial regime, 42, 43, 62, 85, 124-25, 150,
259-60, 265. See also Haile Selassie

Imports: of cereals, 62, 64f; of dairy
products, 170; of fertilizers, 8, 103, 105f,
110, 110f, 111, 275; of food, 8, 324. See
also Food aid

Improved seeds: adoption of, 9294, 93f;
demand for, 94; development of, 91-92, 96,
103; distribution of, 96, 98, 100; property
rightsissues, 91-92, 102; supply of, 94, 95t,
96, 101; use of, 77, 78t, 79; yield impacts
of, 79, 79n, 88, 91t. See also Seed systems
and markets

Income eladticities, 194, 195t, 223, 224t, 321

Incomes: food consumption by level of, 205;
food expenditures and, 192-94, 193f, 195t,
198, 199f, 199t, 211f; per capita, 192, 318;
yield increases and, 237

Inflation, 8, 9, 89, 272, 275, 321-22, 321n,
324-25. See also Prices

Index 341

Infrastructure: improvementsin, 21, 33,
34-40, 48, 129, 318; investmentsin, 129-34,
320b. See also Telecommunications;
Transportation

Inputs: improving accessto, 84, 85, 88, 114-16;
market liberalization in, 117; pesticides,
78t, 79; policy regimes for, 90t; prices of,
128. See also Fertilizers; Improved seeds

Intellectua property rights, 91-92, 102

International Food Policy Research Institute
(IFPRI), 149

International Livestock Research Institute, 149

Investment: foreign, 9, 55-56; in infrastructure,
129-34, 320b; land tenure policy and,
45-47; in research and development, 91.
See also Public investment in agriculture

Irrigation, 34, 77-79, 78t, 98, 320b, 321

Jabbar, M., 164
Jayne, T. S, 8

Kebele Councils, 283

Kebele Food Security Task Forces (KFSTFs),
283

Kebre Negast (The glory of thekings), 6

Kedir, M., 40, 41

Kenya, 12, 14, 104, 132, 151, 17172, 184,
185. See also East Africa

KFSTFs. See Kebele Food Security Task
Forces

Kloos, H., 62

Kotu, B. H., 93

Kuma, T., 107, 113

Labor, 244. See also Employment; Public
works programs

Land ownership, 34, 42, 44, 45-46

Land tenure policy, 4-5, 34, 42-44, 45-47,
48, 62, 125, 261

Lantican, M. A., 93

Lemma, S, 268

Life expectancies, 11t, 12

Lindtjorn, B., 62

Little, P., 178

Livelihoods Integration Unit (L1U), 190,
191-92, 267

Livestock: diseases of, 259, 259n; draft
plowing uses, 162—64, 166; improved
breeds of, 164, 172; mortality of, 165,
182-83, 258-59; off-takes of, 164-65, 165f,



342 Index

Livestock (continued)
174-75, 182-83, 182t. See also Veterinary
services

Livestock marketing: constraints on, 160,
175-76; demand, 159-60, 180-81;
domestic, 174-76; exports, 159, 176-80,
177t, 179, 186; participantsin, 17475,
174t; policy supportsfor, 184; prices, 178;
smallholder purchases, 164; supply in,
175-76; transaction costs in, 175, 182

Livestock production: constraints on, 160,
166, 171-73, 182, 184; consumption of,
159, 174, 205, 207; in DREME, 220;
feedlots, 176, 184-85; feeds, 166, 172—73,
173t, 184; future opportunitiesin, 180-85,
186-87; growth rates of, 229, 232; herd
characteristics, 161-64, 163t; herd dynamics,
16465, 165f; herd sizes, 16769, 168t,
175, 186; importance of, 6, 159, 185;
market failuresin, 182, 184; organization
of, 165-70; ownership trends in, 167—69,
168t; policy supportsfor, 160, 171-72, 181,
183-85, 186-87; population trendsin,
16061, 162t, 167, 186; poverty reduction
impact of growth in, 241-42; productivity
of, 17073, 170t, 171t, 185; regional
distribution of, 161-62, 163t

Loans. See Credit programs

Local-level targeting. See Community-based
targeting systems

Lowlands. See Agroecological zones;
Pastoralist areas

Macroeconomic stability, 9, 324-25

Maize: area cultivated, 224-26; consumption
of, 190, 194, 195, 200, 210; emergency
reserves of, 269, 269t; exports of, 128;
improved and hybrid varieties, 65, 77, 79,
93-98, 97f, 99f, 100-101, 116; prices of,
88, 128, 145, 149-50, 321; production of,
6, 24, 33, 61, 65; seed—grain price ratios,
100, 101f; yields of, 67. See also Ceredls

Malnutrition, 1, 5, 13t, 14, 181, 256, 266. See
also Food insecurity

Market access, 29, 30, 33, 34, 37, 42. See also
Transportation

Market failures, 91, 92, 182, 184

Market information, 38, 115, 117, 134, 323

Market integration studies, 143, 144t

Markets, 5, 322-23. See also Cereal markets;
Exports; Livestock marketing; Prices

Marxism. See Derg regime

McPesk, J., 167

Measles, 274, 275n

Meat, 17071, 176, 177t, 180, 181, 186. See
also Livestock

Meles Zenawi, 7, 8

Mengistu Haile Mariam, 7, 260

Microfinance, 107-9. See also Credit
programs

Middle East, informal exports to, 178-80

Migration, 43, 46-47, 57, 167, 325

Milk. See Dairy products

Mills, 140, 141t

Minimum Package Program | (MPP-I), 85

Ministry of Agriculture and Rural Develop-
ment (MoARD), 61, 96, 98, 231, 264, 267,
268, 270

Ministry of Finance and Economic Develop-
ment (MoFED), 172

MOoARD. See Ministry of Agriculture and
Rural Development

Mobility. See Migration

MOoFED. See Ministry of Finance and Eco-
nomic Development

Moisture-reliable cereal areas. See Agro-
ecological zones

Moisture-reliable enset areas. See Agro-
ecological zones; Enset

Monetary policy, 9

Morris, M. L., 93

Mortality: child, 1, 14, 213, 318; in droughts,
271, 272t, 274, 276; in famines, 1, 1n, 257,
259

MPP. See Minimum Package Program

Mwangi, W., 93

National Agricultural Extension Intervention
Program (NAEIP), 88, 111

National Policy on Disaster Prevention and
Management (NPDPM), 264, 265

National Seed Industry Policy, 102

Negassa, A., 143, 164

New Economic Partnership for Africa's
Development (NEPAD), 219, 220, 268. See
also Comprehensive Africa Agriculture
Development Programme

NGOs. See Nongovernmental organizations

Nin Pratt, A., 176, 203

Nonagricultural growth, 9, 23940, 243, 321

Nongovernmental organizations (NGOs), 79,
256, 260, 262, 262n, 26667, 268, 269



NPDPM. See National Policy on Disaster
Prevention and Management
Nutrition, 4, 266. See also Malnutrition

Office for the Coordination of Human Affairs
(OCHA), 276

OFSP. See Other Food Security Program

Oilseeds, 54, 74-75, 75t, 76

Oromiyaregion: cereal production in, 24,
26, 69, 201; community-based targeting
in, 287, 288, 301; cooperative membership
in, 141; credit programs in, 109; flour mills
in, 140; food consumption in, 201, 2034,
207; food security in, 213, 281-82; land
reformsin, 44; PSNP recipientsin, 296,
300, 311; rura population of, 205; seed
industry in, 96, 100; travel timesto cities,
34,37

Orthodox Christian Church, 181n

OTC. See Outpatient therapeutic care

Other Food Security Program (OFSP), 113,
280-81, 323-24

Outpatient therapeutic care (OTC), 266, 267

Overseas Development Administration, UK,
268

Oxen. See Livestock

OXFAM International, 262

Participatory Demonstration and Training
Extension System (PADETES), 79, 79n, 88,
106, 111, 113, 123

PAs. See Peasant associations

PASDEP. See Plan for Accelerated and
Sustained Development to End Poverty

Pastoralist areas, 160, 161, 17273, 200, 205,
274, 275. See also Agroecological zones,
Livestock production

Pastoralists: food consumption by, 205, 207;
herd sizes of, 166, 168t, 169, 175, 186;
livestock of, 159, 164, 165-66, 17475,
185; by region, 207f; viability of livelihood,
166-67. See also Livestock

Peasant associations (PAS), 43-44, 126

Peasant farms. See Smallholder farms

Pender, J,, 28, 29, 30, 42

Pesticides, 78t, 79

Pioneer Hi-Bred International, 96, 98, 100,
102

Plan for Accelerated and Sustained
Development to End Poverty (PASDEP), 8,
123, 319, 319t, 320b

Index 343

Poor households: in DREME, 222-23, 244-45;
food security of, 4, 284, 286; food sources
of, 207, 209t. See also Poverty

Population: densities of, 29, 37; growth of, 9;
regional comparisons, 12; rural, 1, 6. See
also Migration

Poultry. See Livestock

Poverty: extension services impact on, 113;
rates of, 11t, 12, 13t; regional comparisons,
12-14, 13t; rurd, 5, 229-30, 233; selection
criteriafor PSNP, 284, 286. See also Poor
households

Poverty—growth elasticities, 240-42, 241t

Poverty line, 223, 223n

Poverty reduction: on current growth path,
229-30, 230f; effects of accelerated
agricultural growth, 230f, 233, 234t, 237-39,
241, 243, 325; in Ethiopia, 5, 12; non-
agricultural growth and, 23940, 243;
strategies, 8

Prices: of coffee, 184; of exports, 124; of
inputs, 100, 101f, 106-9, 110, 128; of
livestock, 178; of livestock feed, 173, 173t;
market, 142. See also Cereal prices; Food
prices; Inflation

Private firms: in cereal markets, 12627, 140;
commercial farms, 30, 33, 102, 137; in
fertilizer markets, 8, 11011, 110f; in
livestock production, 186; roles of, 322,
323; in seed systems and markets, 96-98,
97f, 100, 102, 116; in transport sector,
132-34

Privatization, 42, 44, 46, 110, 116, 132n

Productive Safety Net Programme (PSNP):
costs of, 183; eligibility for, 282, 296;
establishment of, 5, 264, 271, 280;
evaluations of, 113, 282—84; food security
impact of, 281; food transfersin, 128,
271, 280; goals of, 271; incidence of
transfersin, 305, 306—7f; Program
Implementation Manual of, 283, 305, 316;
size of, 271, transfer sizesin, 305, 308-9t,
309; transparency of, 310. See also Direct
support payments; Public works programs,
Targeting

Productivity, electricity use and, 38. See also
Agricultural productivity

Progressive programs, 305, 308-9t, 309

Property rights, 91-92, 102. See also Land
ownership; Land tenure policy

PSNP. See Productive Safety Net Programme



344 Index

Public investment in agriculture; effects of,
318; in smallholder farms, 8; state farms, 5,
7, 54-55, 88, 96, 102, 261

Public works programs, PSNP: cash transfers
in, 271, 280; food transfersin, 8, 271, 280;
participation in, 288-90, 288t, 291-92t,
293, 305; skilled labor needs of, 317;
targeting criteriafor, 283-85, 284t, 286-87,
286t, 288, 290; targeting effectiveness of,
304-5, 314-16, 315t

Pulses, 54, 74, 75t

PW. See Public works programs

R&D. See Research and development

Railroads, 320b

Rainfall, 6, 23f, 61, 257n. See also Agro-
ecological zones; Droughts

Rashid, S., 268

Reagan, Ronald, 262n

Relief and Rehabilitation Commission (RRC),
260, 261, 261n, 26364, 268

Research, agricultural, 27, 91, 96, 98. See also
Extension services; Improved seeds

Research and development (R&D), 91

Roads, 48, 129-31, 130t, 131f, 318, 320b. See
also Transportation

RRC. See Relief and Rehabilitation
Commission

Rural areas: food consumption in, 204, 208t,
209t, 215; food expendituresin, 192, 193f,
194, 195, 196-97t, 198, 199f, 199t; food
security in, 213; household budget shares
in, 237; household livelihoods in, 2057,
206f; migration from, 46-47, 325; poverty
in, 5, 229-30, 233. See also Agroecological
zones; Transportation

Rwanda, 132

Safety net programs, 271, 276, 323-24. See
also Productive Safety Net Programme

SAM. See Socia accounting matrix

Sandford, S., 167

Sanitary and Phytosanitary Standard and
Livestock Meat Marketing Program, 173

Sasakawa Global 2000 (SG2000), 79, 79n, 88

Saudi Arabia, livestock imports of, 176, 178

Save the Children UK, 260n, 262n, 266, 267,
274-75

Schmidt, E., 40, 41

Scoones, |., 167

Seasonal variations: in cereal prices, 145-47,
146t, 151; in crop production and yields,
57, 58t, 59t, 60t, 61; in rainfall, 61

Seeds, 92-93, 98, 99f, 100, 101f. See also
Improved seeds

Seed systems and markets: barriersto entry,
98-102; constraints on, 91-92, 94-95, 102;
demand and supply in, 94, 95t; national
policy on, 102, 116; private firms in, 96-98,
97f, 100, 102, 116; production of, 98, 99f,
100; profits in, 100; risks in, 98; structure
of, 94-103, 97f. See also Improved seeds

Sen, A. K., 259

Sesame. See Oilseeds

SG2000. See Sasakawa Global 2000

Sheep. See Livestock

Shocks, 16667, 256. See also Droughts

Skinner, Robert, 257-58

Smallholder farms: by agroecological zone,
56-57, 57f; cereal production by, 22; crop
area of, 55t, 56, 56t, 57, 80; dairy production
by, 169; definition of, 54; under Derg
regime, 126; food consumption on, 205;
livestock market participation of, 174, 174t,
175; livestock on, 159, 162—64, 166, 167—69,
168t, 186; number of, 136—-37; production
of, 55t, 57; seed production by, 100, 101;
sizes of, 136-37. See also Cooperatives

SNNPR. See Southern Nations, Nationalities,
and People’s Region

Social accounting matrix (SAM), 223, 237,
243

Socialism. See Derg regime

Socioeconomic factors, 33, 47-48. See also
Infrastructure; Urbanization

Soil and water conservation (SWC), 45, 281

Somalia, 12, 178. See also East Africa

Somali region: food crisis (1999-2000), 1,
265-66, 274; food expendituresin, 201;
rural population of, 205-7

Sorghum: agroclimatic conditions for, 24-26;
area cultivated, 65; consumption of, 190,
194, 195, 200, 201, 210; improved seeds,
94; prices of, 321; production of, 6, 24—26,
65. See also Cereals

Southern Nations, Nationalities, and People’s
Region (SNNPR): cereal productionin,

69; community-based targeting in, 286,
287, 288, 290, 301; cooperative member-
shipin, 141; electricity usein, 38; food



consumption in, 194-95, 200202, 2034,
210; food security in, 213, 281-82; land
registration and certification in, 44; PSNP
in, 293; PSNP recipientsin, 300, 311; road
networksin, 37; rural population of, 205;
seed industry in, 96; travel timesto cities, 34

Staple crops. See Cereals; Crops

State farms, 5, 7, 54-55, 88, 96, 102, 261

Structural transformation, 321, 325

Sudan, 12, 178. See also East Africa

Sustainable Poverty Reduction Strategy, 8,
123

SWC. See Soil and water conservation

Swynnerton Plan, 172

Tadesse, B., 93-94

Taffesse, A. S, 113, 281

Targeting: community-based, 28286, 287,
288, 289, 290, 301, 305, 310, 314; of direct
support payments, 283-84, 285-86, 285t,
287t, 288, 301, 304, 316; of food aid, 282;
household understanding of criteria,
28688, 286t, 287t; perceptions of process
of, 310-11, 310t, 316; selection criteriafor,
282-86, 284t, 285t

Targeting effectiveness: analysis of, 282-96,
323; Coady—Grosh—Hoddinott indexes of
297, 300, 301, 304-5, 304t, 314-17, 315t;
correlates of, 309-11, 311t, 312-13t,
314-16, 317; data sources on, 281-82;
international comparisons of, 296-316; of
public works programs, 304-5, 314-16,
315t

Teff: agroclimatic conditions for, 24; con-
sumption of, 190, 194, 195, 198, 200, 201,
210; market integration, 143; prices of, 135,
145, 321; production of, 6, 23-24, 65, 201;
seeds, 92-93, 94; yields of, 231. See also
Cereds

Teklu, T., 46

Telecommunications: cell phones, 38-40, 39f,
39t, 132, 133f, 151; expansion of, 3840,
130t, 131-32, 318; landline telephones, 38,
39f, 39t, 130; network upgrades, 320b

Tesfaye, S., 93-94

Texas A&M University, 173, 184

Tigray Peoples' Liberation Front (TPLF), 4n,
260, 261, 264

Tigray region: cereal production in, 69, 201;
community-based targeting in, 287, 288,

Index 345

301; faminesin, 62, 257; food expenditures
in, 201; food security in, 214, 281-82; land
reformsin, 44, 45; PSNP public works
program in, 289, 290, 301; PSNP recipients
in, 293, 296, 300, 305, 311; rural population
of, 205; transportation in, 34, 37

TPLF. See Tigray Peoples’ Liberation Front

Transaction costs, 148-50, 150t, 151, 175, 182

Transportation: costs of, 131; improvements
in, 34, 37, 323; railroads, 320b; roads, 48,
129-31, 130t, 131f, 318, 320b; travel times
to cities, 6, 34, 35f, 36t, 37; trucks, 130t,
131, 132-34, 133t. See also Market access

Transport services, 132-34

Trucks, 130t, 131, 132-34, 133t. See also
Transportation

Uganda, 12, 14, 132, 151. See also East Africa

UK. See United Kingdom

Umar, A., 175

UNICEF, 259, 266

United Kingdom (UK): BBC broadcasts, 260,
262, 265, 274; Overseas Development
Administration, 268

United Nations, Office for the Coordination
of Human Affairs, 276. See also Food and
Agricultural Organization; UNICEF

US Agency for International Development
(USAID), 7n, 184, 262n, 267, 274

Urban areas: dairy marketsin, 169-70;
electricity in, 37; food consumption in, 128,
201, 204, 205, 215; food expendituresin,
192, 193f, 194, 195, 196-97t, 198, 199f,
199, 205, 241-42; food rationing in, 128,
128n; food security in, 213, 324; household
budget sharesin, 237; poverty reduction
in, 229, 233; safety net programsin, 324;
transportation links among, 37; travel times
to, 6, 34, 35f, 36t, 37

Urbanization: agglomeration index, 4041,
40t, 325; economic effects of, 42, 321;
estimates of, 9, 11t, 12, 41, 41t; food
demand and, 181; migration from rural
areas, 46-47, 325

USAID. See US Agency for International
Development

Vaux, Tony, 262
Verkuijl, H., 93
Veterinary services, 165, 172, 182, 186



346 Index

Water, 57. See also Irrigation; Soil and water
conservation

Welfare Monitoring Survey (WMS), 297,
300-301

Westphal, E., 27

WFP. See World Food Programme

WFSTFs. See Woreda Food Security Task
Forces

Wheat: area cultivated, 65; consumption of ,
194, 195, 200, 201, 210; emergency
reserves of, 269, 269t; prices of, 145, 321;
production of, 6, 26; seeds, 92—-93. See also
Cereds

WMS. See Welfare Monitoring Survey

Wollo: faminesin, 7, 62, 257, 259; food aid
in, 265

Women, land ownership rights of, 45-46

Wood, S., 28

Woreda, development domains and, 29-30,
30f, 31f

Woreda Food Security Task Forces (WFSTFS),
283

World Bank, 12

World Food Programme (WFP), 128, 136,
262, 265, 267, 268

Yemen, 178, 186

Yields. See Agricultural productivity; Cereal
yields

Y ohannes, H., 45

Yu, B., 29, 30, 42

Zegeye, T., 93-94
Zewde, B., 263



The perception of Ethiopia projected in the media is often one of chronic poverty and hun-
ger, but this bleak assessment does not accurately reflect most of the country today. In fact,
since 2001, the per capita income in some rural areas has risen by more than 50 percent,
and crop yields and availability have also increased. Higher investments in roads and mobile
phone technology have led to improved infrastructure and thereby greater access to mar-
kets, commodities, services, and information.

In Food and Agriculture in Ethiopia: Progress and Policy Challenges, Paul Dorosh and Shahi-
dur Rashid, along with other experts, tell the story of Ethiopia’s political, economic, and agri-
cultural transformation. The book is designed to provide empirical evidence to shed light on
the complexities of agricultural and food policy in today’s Ethiopia, highlight major policies
and interventions of the past decade, and provide insights into building resilience to natural
disasters and food crises. It examines the key issues, constraints, and opportunities that are
likely to shape a food-secure future in Ethiopia, focusing on land quality, crop production,
adoption of high-quality seed and fertilizer, and household income.

“Careful in-depth understanding, analysis, and evidence, of which there is much in this book,
is essential to improve agricultural and food security policies in Ethiopia.”
—Stefan Dercon, Professor of Development Economics and Chief Economist, DFID, UK.

“Food and Agriculture in Ethiopia: Progress and Policy Challenges gives an insightful assess-
ment of the tremendous economic progress of the nation in the past two decades which
was made possible by market-oriented economic reforms and a strategic policy focus on
agricultural growth. As a consequence, the risks of famines have been sharply reduced and
that is historical. [The] volume provides convincing guidance toward now needed broader
development policies to further enhance resilience and prosperity.”

—Joachim von Braun, Director, Center Professor, Economics and Technological Change,
for Development Research (ZEF Bonn), University of Bonn, Germany

“This is an excellent book that offers valuable insights into the Ethiopian agriculture and
food system [and makes an] immense contribution to the Ethiopian economic develop-
ment efforts. The book could be extremely enlightening for policy makers, researchers,
development partners, and practitioners.”

—Assefa Admassie, Executive Director, Ethiopian Economic Association/Ethiopian
Economic Policy Research Institute (EEA/EEPRI)

Paul Dorosh is director of the Development Strategy and Governance Division
at the International Food Policy Research Institute (IFPRI) and led IFPRI's Ethiopia
Strategy Support Program in Addis Ababa from 2008 to 2010.

Shahidur Rashid is a senior research fellow in IFPRI's Markets, Trade, and
Institutions Division, and conducted research in Addis Ababa from 2006 to 2010.
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