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1 Introduction
1.1 Background

Wheat has been an important staple food in Ethiopiadenturiesif not millennia In his

seminal work on crop domestication in the 1920s, Vavilov proposed that Etviggiane of

eight centers of diversity in the world. He iderdd 38cropsthat were domesticatedn the

region, includingdeff, pearl millet, cowpea, sesame, enset, okra, myrrh, coffee,samde
subspecies of wheat and barley. More recent research suggests that teff and millet were
domesticated in northern Ethiopia at least 4,000 years ago, and wheat and baeteylater
broughtto the region from southwestern Asi®fcansky and Beryy199). In any case, the
earliest European explorers to Ethiopia in 1520 reported widespread production of wheat, teff,
and barley, as well as breadaking (Alvarez and Stanley, 1961).

Today, wheats among the most important crops grown in Ethiopia, botla @®urce of food

for consumers and as a source of income for farm&vheat and wheat productepresentl4
percentof the total caloric intakén Ethiopia makingwheat the seconemost important food,

behind maize (19erceni and ahead of teff, sorghunand enset (1412 percenteach) (FAO,

2014). Regardingthe area of cultivationwheat is thefourth most widely grown crop afteeff,
maize and sorghum In terms of the gross value of productiavheatis ranked4™ or 5", after
teff, enset, andnaizeand approximately tied with sorghum.

Unlike other staple grains, wheat is imported in large volumes. The percentage of domestic
wheat consumption coming from imports varies between 25 ang&gent depending on the
size of the harvest and othéactors. The government of Ethiopia currently subsidindweat
imports, providing it to largescale flour mills on the condition thétey sell the flour to

bakeries at controlled price¥hegoalis to makebreadmore affordable to poor consumers.

Becawse wheat is a preferred food and incomes are rising, the demand for wheat has grown
significantly over the past decade and is expected to continue doing so. Unless wheat
productivity can keep pace, the cost of wheat imports will place an increasing bardéme
Ethiopian balance of trade. Because of the importance of the crop and its growing import
burden, the government of Ethiopia gives a high priority to efforts to increase wheat
productivity and improve wheat marketing efficiency.

1.2 Objectives

The rgort is one of a series of commodity studies to be carried out by the International Food
Policy Research Institute (IFPRI) at the request of the Ethiopian Agricultural Transformation
Agency (ATA). The general goal of these studies is to provide a comgirehdescription of

the commodity marketing channel from production to consumptiorassist the ATA in its work

of raising crop productivity and improving market efficiency.

The terms of referencqointly prepared by IFPRI and ATdgntifiesnine questions to be
addressed with these commodity channel studies.

A What proportion of production is marketed by type of farm and by locatigrd®v much
wheat do farmers market of their share right now?)



What are the major routes to market, from surplus grzers to consumers?

What is the volume and value of these channels and how does it vary by season?

What are the margins for smallholders and other value chain actors?

What is the status of the market infrastructure in terms of storage, processing,

wholesaling, and retailing?

Who are the major market actors in the marketing of the commodjtyf?fo markets the

wheat?)

A What are the main challenges in increasing marketable surpluses as well as expanding
the market infrastructure to handle larger volume@¥ov can we increase the amount
of wheat that farmers sell? Can the market handle the increase?)

A What are the main challenges to achieving competitive markets and becoming

competitive on international markets®Vhat are the barriers to being sealtifficient?)

To Do To I

T

1.3 Outline of the report

Section 2 describes the data and methods used in this study. Section 3 provides the results of
the analysis, includingections on production, storage, marketing, international trade,
consumption, and an evaluation of the wheat iampsubsidy. Section 4 offers a summary and
recommendations

2 Data and Methods

2.1 Data sources

This study uses information from a range of different sourgegudinginterviews with
stakeholders, survey datagcondary dataandweb-basel statistical databases. Eaish
describedbriefly below.

The authors of the report carried out two field trips in October 2@4 talk to various

stakeholders in the wheat marketing chansellThese includethrmers, millers, wholesalers,
retailers, agronomists, development agents (DAxal officialsand cooperative leaders. Each

trip was about one weelongand included a team of three IFPRI researchers. One team went

to the south, visiting surplus whearoduction zones in Bale, Arsi, and West Arsi. The other

team covered production zones in the north, including West Shewa, North Gonder, East Gojam,
and West Gojam.

The interviews with stakeholdergere complementedvith data from three household sueys
listed below

1 The2011Household Income, Consumption and ExpendiitBECEBurvey This survey was
carried out by the Central Statistics Ageif&BAand had a stratified random sample of
17,513households. It coveredwide range of topics includg household composition,
assets, income, expenditure, health, and education. We rely on HICE for the analysis of
wheat consumption patterns.

1 The 201213 Agricultural Sample SurvéfgSS) This surveyvas implemented by th€SA
It is basedn a largesample gpproximately 45,00@arm households) allowing it to be used
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to generate zonal estimates. The questionnaire covers input use, crop production, and crop
marketing. We use it to generate maps of the spatial distribution of production and
marketedsurplus.

1 The2012IFPRATA Baselin8urvey IFPRI carried out this survey for the AlkAollected
information on awide range of topics including asset ownership, input use, crop
production, marketing, storage, livestock, réarm income, and creditThe surveyisad a
stratified random sample of 3000 rural households representing the four main regions of
the country,with oversamplingof high-potential woredastargetedfor interventionby the
ATA. This datasét usedfor information on input use and marketing patterns.

The study also makes usedzta from other sources, including the following:

1 Historical AgSS production ddtam CSA Data on area, yield, and production of different
crops over time is used to prale some historical perspective on current patterns of wheat
production and marketing.

91 Datafromthe Food and Agriculture OrganizatioA®. FAO dtaare usedto describe
trends in wheat productiontrade, andconsumption. The production estimates in tRAO
databaseare generally basedn CSAgSSstimates, but consumption estimates are
derived by combining information on production, trade, and population.

Finally, the study made use sémeearlier reviews of the wheat sector and studies of the
agrialtural sector as a whole.

2.2 Dataissues

The analysis of the wheat sector in Ethiojgsi®lamperediy a discrepancy between wheat
production and consumption statistics. The Central Statistical Agency (CSA) estimates that
wheat production in 2013 was 3.9 liron tons. The 2011 Household Income, Consumption,

and Expenditure (HICE) survey indicates that per capita consumption of wheat (including the
wheat equivalent of wheat products) is about 32 kg/person. Given the population of 94 million,
this implies aotal of 3.0 milliontons of wheat used for direct human consumption. At the

same time, wheat imports are estimated to be almost 0.9 miltars, whichsuggests that..8

million tons of wheatare usedn seed, feed, industrial uses, and other us€sven that wheat

is rarely used in animal feed and manufacturing, and that seed use is probably no more than 5
percentof production (0.2 milliorions), itis hardto believe that these four uses can account

for 1.8 milliontons.

This discrepancy is alapparent in the FAO food balance sheets for Ethi¢pee Table 1) The

FAOQO estimate of production in 2013 (4.0 milltons) is very close to the CSA estimate, as is the

FAO estimate of human consumption (2.9 millions). As shown below, the FAO fobdlance

sheet also includes estimates for exports, stock variation, food manufacturing, animal feed,

seed, and waste. The FAO table balances, but only by including 1.6 toilskanf “ ot her use
in addition to consumption, manufacturing, feed, seedd avaste. It seems likely that this

figure is not estimated based on known useswkatbut rather calculated as a residual to

make availability andsebalance.



It seemsunlikely that 1.6 milliotonsof wheatwouldd i sappear i nThsgad ot her
suggestghat either availability is oveestimated,useis underestimated, or perhaps a

combination of the two. Furthermore, underestimation of imports, seed, feed, and waste is
probably not enough to account for the 1.6 milliton discrepancy. Forxample, even if

imports were 5Qpercentof the estimated level and seed and waste were thtieee larger

than estimates, this would not be sufficient to explain the gap. Thus, it is likelpénatapita

wheat consumption is underestimated by HICE ane/beat production is oveestimated

Table 1. Wheat balance in 2013

Supply of wheaf1000tons)

Demand for wheaf1000tons)

Production 4,039 Food consumption 2,942
Imports 868 Food manufacturing 0
Stock variation 3 Animalfeed 0
Exports 3 Seed 119

Waste 245

Other Uses 1,600
Total availability 4,906 Totaluse 4,906

Source: FAO, 2015

How large would the estimate errors have to be to explain the discrepancy between availability
anduse? If the problenwere only in the consumption estimate, actual wheat consumption
would need to be 5¢ercenthigher than current estimates, that is, 4.5 millimmsor 48

kg/person. If the problem were only in the production estimate, actual wheat production

would need b be 40percentlower or 2.4 milliontons. Alternatively, the discrepancy could be
resolved if actual consumption were p&rcenthigher than currenestimates and actual
production were 23ercentlower than current estimates.

For the purpose of thianalysis, we assume that production estimates are correct and that
there is an additional 1.6 millictons of wheat use. However, it is important to note that the
reliability of our analysis (and any analysis of the wheat sectofiestad by uncertaing about
these statistics

2.3 Methods

We usea variety of methods to analyze the data collecteatluding econometricdinear
programmingspatial analysis, ancbstbenefit analysisMore specificallythe analysis of the
spatial patterns of production ancharketed surplus makes use of geographic information
systems (GIS) to map the resultsconometric@analysis is used to evaluate tdeterminants of

the marketed surplus ofvheat and the factors influencing demand for wheat and wheat
products. In additian, we usdinear programming to approximate the flows from surplus wheat
zones to deficizones More information on the methods and interpretaticare providedn

the relevant sections of the report.



3 Results

The results are divided into four sectiqmescribing different stages in the value chain. First,
we describe the patterns and trends in wheat production in Ethiopia. Then, the domestic
marketing channel is described, including transport, storage, and milling. Third, we describe
the role of irternational trade, particularly the importation of wheat and wheat produdiext,
the patterns of wheat consumption are discussed, including the consumption of wheat
products such as flour and brea#inally, we examine the benefits and costs of the athe
subsidy policy as well as the distributional impact of the policy.

3.1 Wheat production

According tahe Agricultural Sample Survey of 2014, there are 4.7 million wheat farmers in
Ethiopia. Of these, more than threpiarters (78ercen) live in Oromiaand Amhara. SNNP
accounts for 1percentand Tigray ercent Less than fpercentof wheat farmers live in

other regions of Ethiopia. The average wheat area per farm is largest in Oromia, where farmers
plant an average of 0.43 hectares/farnihis igartly the result of the large farms in Bale, Arsi,

and West Arsi, the main wheat growing zones of the country. In contrast, the smallest areas
cultivated with wheat are found in SNNP, where the average is justf@/i8m. The average

wheat area in Amha, Tigray, and other regions is between 0.28 and 0.39 ha/farm.

Table 2. Number of wheat farmers and average wheat area by region

Average wheat
Wheat area Number of wheat producers area

(1000 ha) (1000s) (%) (ha/farm)
Tigray 113 399 8% 0.28
Amhara 530 1,742 37% 0.30
Oromia 837 1,949 41% 0.43
SNNP 118 636 13% 0.19
Other 8 20 0% 0.39
National 1,606 4,746 100% 0.34

Source: CSA, 2044

Although smalkcale farmers dominatEthiopian wheat productionafhd Ethiopian agriculture

in general), there are some largeale commercial farms growing wheat. Lasgale

commercial wheat production covers about-B0 thousand hectares of land and produces-150
200 thousandonsof wheat The largescale commercial wheat sects discusseth more

detail in later sections.

Almost all the wheat grown in Ethiopia cha dividedinto two groups: soft wheat suitable for
bread making and harder durum wheathichis preferred for pasta. The CSA does not
distinguish between the two types of wheat in its statistics, but various other sources shed light
on their relative importance.

3.1.1 Wheat production methods

The use of modern technology in wheat production is lowdrowing. Below we discuss the
use of improved seed, fertilizer, other chemicals, irrigateomd mechanization.



Seed

In focus group discussions with farmers, access to-tigility seed is often one of the top
priorities listed. Improving seed qualigyone of the least costly ways to increase yields and
protect against plant diseases. The intuition of farmesrsonfirmedby hundreds of
econometric studies that consistently show high rates of return to investment in agronomic
research (Alston edtl., 2000).

An important indicator of thgerformance of the seed sector is the seed replacement rate,
defined as the share of seed planted that is official or certified seed as opposed to saved seed
or grain purchased from other farmer#s shown imable, less than gercentof wheat arean
Ethiopiais planted withfirst-generationimproved seed, defined as seed obtained from the
Ministry of Agricultire, a cooperative, a seed company, or another source of varigiaty

seed. Therefore on average, wheat farmers purchase improved seed roughly every 17 years. It
shouldbe notedthat wheat is a selpollinatedcrop andretains its yield and other

characteristics over several generations of saved se&lthough the seed replacement rate for
wheat has increased somewhat in the past decade, it remains low by international standards.
In the United States, the seed replacement rate for wheat ipéd€ent meaning that farmers
purchaseseedroughly every three years. In India, the rate igp2@cent so farmers purchase

seed every five years.

In contrast, about 4@ercentof maize arean Ethiopiais planted with (firstgeneration)
improved seed. Since maigecrosspollinated it quickly loses its yield and other attributes of
the original after a few years of recycling, so there is a stronger incentive for farmers to
purchase improved seed.

Table 3. Area cultivated under different management practices by crop in 2003/04 and 2013/14

Crops Improved seed applied Pesticide applied Irrigated

Annual Annual Annual

2003/04 2013/14 growth 2003/04 2013/14 growth 2003/04 2013/14 growth

(%) (%) (%)
Cereals 4.9 10.1 7.5% 124 26.1 7.7% 0.9 0.7 -2.5%
Teff 0.6 3.1 17.8% 19.8 39.5 7.2% 0.4 0.4 0.0%
Barley 0.4 0.6 4.1% 8.4 23.0 10.6% 0.6 0.4 -4.0%
Wheat 4.1 5.6 3.2% 304 47.2 4.5% 0.3 04 2.9%
Maize 20.1 40.0 7.1% 14 5.7 15.1% 2.4 1.4h -5.2%
Sorghum 0.5 0.2 -8.8% 1.2 9.2 22.6% 0.9 1.0 1.1%

Source: CSAgSS (2003/042013/14)

Focus group discussions with farmers reveal at least three factors that constrain the purchase
of improved seed. First, the availability of wheat seed is limited. The Ethiopian Seed Enterprise
and regional seed companies dot produce as much as is denmded by farmers, so the

Bureaus of Agriculture ancboperativesmust ration thelimited supplies. Second, seed quality

is variable, so farmers are reluctant to purchase a product that may not perform as expected.
Finally, farmers are cagtonstrained ad are sometimes unable fourchasenputs even if they

would be profitable.

A second performance indicator for the seed sector is the varietal replacement rate, the rate at
which new varietiesire introduced Because pests and diseases evolve over, t@aeh variety
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becomes more vulnerable to their attacks over time. Without a certain minimal level of
“maintenance” breeding and new varieties, the

In the case of wheat, yellow rust and stem rust have become sepimidems. One of the

most popular wheat varietiesubsa was “l ost” (became susceptibl
an intensive search for varieties that remain resistafitvariety called Digalu replaced hiut

this became suscte’ptiinb|2e0 1t30. “ DNhgeaaltu vraursi et i es a
CIMMYT and ICARDA, as well as being imported from Kenya and Nepal. They undergo local

testing for yield and resistance under Ethiopian conditions before being registered and released

in the country. Avariety called Kingbird from Kenya is now being tested and may be released

this year. In the meantim&ubsacontinues to be used, but it requires spraying to control the

rust.

These threats to the wheat sector are particularly worrisome given thabgitnispends just 0.2
percentof its agricultural gross domestic product on agricultural research. By comparison,
Kenya, Uganda, and Tanzania allocate 0.5 t@ér@entof their agricultural GDP (Beintema et
al., 2014).

Although only a small portion of wheat seed used each ydastsgenerationimproved seed,
much of the seeds descendedrom improved varieties. According to tidIVAproject, 78
percentof bread wheat in Ethiopia is produced with improwetietieswhile xxpercent of
durum wheat is (CGIAR, 2015).

Fertilizer

A relatively large share of wheat area in Ethiapiéertilized and the proportion is increasing
over time. According to the results of the CSA Agricultural Sample Surveyoguetion of
wheat area thais fertilizedhas increased from Sdercentin 200304 to 73percentlast year
(seeTable3d). Among the cereals, wheat is the most widely fertiliZetlpwed by teff, maize,
and barley. The proportion of sorghum area tisatertilizedis relativelylow (15 percen), but
it has increased dramatically from ten years ago.

Table 3. Fertilizer application by crop in 2003/04 and 2013/14

Area over which fertilizer applied Fertilizer application rate

(% of area cultivated) (kg/fertilized ha)
Crops Annual Annual

2003/04  2013/14  growth 2003/04 2013/14  growth (%)

(%)

Cereals 33.4 53.1 4.7% 98.9 121.8 2.1%
Teff 45.9 68.7 4.1% 83.7 106.0 2.4%
Barley 26.7 42.3 4.7% 85.8 1031 1.9%
Wheat 53.6 734 3.2% 107.7 137.8 2.5%
Maize 30.5 50.8 5.2% 138.5 1640 1.7%
Sorghum 3.3 14.7 16.1% 124.1 82.8 -4.0%

Source: CSAQSS (2003/042013/14)

The application rate among wheat plots traae fertilizedis 138 kg/ha, having increased from
108 kg/ha ten years before. Wheat is the secomoist intensively fertilized cereal crop after
maize (sedable3d).



The 2012 IFPHATA Baseline Survey confirms these figures in general tdforsexample,
according to the IFPHAITA Baseline, Gaercentof farmers apply fertilizer to their wheat fields
and the average applitian rate is 95 kg/ha across all wheat plots (including those not
fertilized), which implies an application rate of 146 kg/ha among those wheat plots that were
fertilized.

Ethiopia is moving from uniform recommendations for fertilizer application rates to
recommendations that are customized based on soil type and cfbysis a movetowards
diversificationandaway from DAP and urea, which have long been the only typkstoizer
imported for grain crops. Some farmers in Bale repottet they experimented with NPS, a
new fertilizer designed to addresssulfur deficiency in the soil. Although Bale was not part of
the pilot project to introduce NP&rmers heard abouit and managed to obtain supplies
Fertilizer recommendationalsoneed to be appropriate for the type of wheat. For example,
durum wheat has a higher protein content, which means that it requires more urea (for the
nitrogen) than bread wheat does. &leustomization of fertilizer recommendations will
improve the costeffectiveness of fertilizer, but it will also require new expertise and greater
outreach on the part of development agents.

Pesticides

Pesticides are applied to almost half @&rceni of the wheat area in Ethiopia,number that
was30 percent justten years ago (se€able). A larger share of wheat receives pesticide than
any oher cereal cropsFarmers apply @sticides to a significant portion of teff and barley asea
(39 and 23ercent respectively), but pesticide use on maize and sorghemmainsrare. As in
the case of improved seed, all cereals crops show an increase usthof pesticides over the
past ten years.

According to the 2012 IFRRTA Baseline Survey, about(3centof farmers used pesticides
on their wheat fields.

Other technology

Table indicates that irrigation is rare in Ethiopian cereal crop production. Less tharcént
of the area of wheat, barley, and teff productiairrigatedwhile less than percentof maize
and sorghum is. Because of the high cost of irrigation, it is usually reserved ferdhighcrops
such as fruits, vegetables, and flowers.

In addition the 2012 Baseline Survey indicates thap@8centof wheat plots are cultivated
using animal tractionso tractorplowingis rare. This finding wasonfirmedin the community
guestionnaire, which indicatkthat just 4percentof the 200 kebeles visited had any privately
owned tractors. The development of a market for combine rental is becoming more comm
in areas with commercial wheat production, such as Bale. On a national level, however, it
remains rare.

3.1.2 National area, yield, and production

According to CSA estimatdghiopia produced.9 million tons of wheatin 2013 making ithe
largest wheaproducer inAfrica south of the Sahalay a considerable margin. The secend
largest producer is South Africa with 1.7 millions, followed by Kenya with just 0.5 million
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tons. On the other handithiopian production is relatively small by global standaits.
production is surpassed by two North African countriegypt and Moroccowith more than 7
milliontons each, and 27 other countrie€thiopia represents just 0.6 percent of the 713
million tons produced globall{FAO, 2015)One implication of this is that changes in the
volume of Ethiopian wheat imports are unlikely to have a noticeable impaetorld prices.

Wheat production has grown significanttythe country rising from around..1 million tonsin
199596 to 3.9 milliontonsin 2013. This representan average annual growth of 7p&rcent
(seeFigure 1).Despitethis rapid growth, there is significant annual fluctuation in production,
primarily dueto variation in rainfall. The coefficient of variation of wheat production over this
period is44 percent but the CuddyDellaValle (CDV) index, which measures variability around
the trend, is 12percent. By this measure, the variability of wheat production is substantially
lower than that of maize and sorghum production, somewhatéowhan that of teff, and
marginally higher than that of barley production (SE&ble 2. In more intuitive terms, wheat
production deviates from the trend growth @an average opositive ornegative 11percent

Wheatis currently growron 1.6 million hectares in Ethiopievhich makesvheat the fourth

most widely grown crop in the country, after teff, maize, and sorghiime wheatarea has

risen to this level from 900 thousand hectares i®396, representing an annual growth of 3.4
percent(see Figure )L Despitethe rapidgrowth in wheatarea, the importance of wheat
among cereals does not appear to have changed significantly. According to data fragSBe
the proportion of cereal ara cultivated with wheat has fluctuated between 15 andpE8cent
over the past ten years with ndiscernabldrend (seeTable4). This implieghat other cereals
have expandedheir cultivated areast similarrates over the past 20 years.

! The coefficient of variation (CV) is defined as the standard deviation divided by the mean. However, the CV is
biased upward if there is a trend. The CudidbllaValle index measures the coefficient of variation around the
trend. It can be calculated &V*(:R)°5, where Ris the correlation coefficient between the variable and a time
trend. The CDV index is a better measure of variability in variables with a trend.



Figure 1. Wheat production, area cultivated and yield, Ethiopia (1995/96 — 2012/13)
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Table 4. Variability in cereal area, yield, and production

Crop Variable Coefficient of CuddyDellaValle
variation index
Wheat Area 24% 8%
Yield 22% 9%
Production 44% 12%
Maize Area 11% 9%
Yield 27% 15%
Production 36% 20%
Sorghum Area 22% 14%
Yield 24% 12%
Production 46% 25%
Teff Area 17% 12%
Yield 26% 14%
Production 38% 17%
Barley Area 11% 11%
Yield 24% 12%
Production 25% 10%

Source: FAO (2014)

Figure 2. Relative importance of main cereals in production and area
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According teestimates fromthe CSAthe average wheat yieldas2.4 tonshectarein 201213.
Comparedo other major producers in Afric&thiopian wheat yields atlew. For example,

wheat yields are 6.7 t/ha iRgypt 3/5 t/ha inSouth Africaand 3.0t/ha in Kenya However,

these comparisons are somewhat misleading becauseh i opi a’ s producti on
rainfed smallholder agricultureln other countries, like Egypt, wheat is grounder irrigated
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conditions,while, in countries like Kenya and South Afriaaignificant share of production
takes place on largscale commercial farmddowever,when compared tather African
countries where wheat production is rainfed and grown mainly by smallhol&tngpia has
similar or higher yieldsYields of @ t/ha in countries such d$ew Zealand, Germany, and
Francedemonstrate that in the long runthere is considerableoom for improvement in
Ethiopid wheat yields (se€&igure3).

As mentioned earlier, Ethiopia does have a lasgale commercial farm sector, which is the
subject of a survey carried out by the CSA. According to this survey, rougt®d Housand
tonsof wheat is produced by larggcale commercial farms (see Table 6). Although the area
planted with wheat by these farms appears to be increasing, this is offset by a declining trend in
wheat yields. The wheat yield among laigmale commercial farma 2013was 2.57 t/ha,

which is just slightly higher than the average yield for the country. Lscgke commercial

farms account for about percentof wheat production in Ethiopia.

Table 5. Wheat production by large-scale commercial farmers

2010 2011 2012 2013
Area (1000 ha) 59 46 64 80
Yield (t/ha) 3.33 3.30 2.62 2.57
Production (1000 t) 197 150 168 206

Source, CSA, 2012012, 2013, and 2@b.

Figure 3. Wheat yields in Ethiopia and other countries from 1994 to 2013
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Current wheat yields areughly double the average wheat yislith 199596, implying an
annual growth rate of 3.@ercent Thus,more than half the growth in production since 1995
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96 can be attributedd yield growth. The rate of yield growth has been even higher in recent
years: since 2008, yield has increabganore than 7percentper year.

Some sources suggest that wheat yields in Ethiopia may be soméweatthan official
estimates. For exaple, the U.S. Department of Agriculture estimates that wheat yields in
Ethiopia are about 2.1 t/ha compared to official estimates of 2.4 t/ha (USDA, 2014). Similarly,
the results of a 2008 household survey suggested that wheat yields were alfdthid, during
the yearwhen official estimates were 1.6 t/ha (Alemuadt, 2008). Finally, thedFPRATA
BaselineSurvey found average wheat yields of about 1.4 t/ha compared to théhal
estimate byCSA in the same year, thougletformerresultwas basewn a much smaller
sample size (750 farmers) aadlifferent yieldestimation methodology More specifically, the
CSA usgcrop cuts to determine yield while tHEPRIATA Baselineelied on farmer recall
(Minot and Sawyer, 2013). Some experts, in otwrIntries, have questioned the overall
reliability of largescale crop cuts for yield determination (Sud et al. 2011) althabgh
reliability offarmerrecall hadeen questioneds well

3.1.3 Spatial distribution of wheat production

The main factors inflencing the distribution of wheat production in Ethiopia are rainfall and
altitude. Wheat grows best at temperatures between 7 C and 21 C and with rainfall between
750 mm/year and 1600 mm/year. Sinaiitude strongly influences the temperature in

Ethiopa, most wheais grownat analtitude of 1500 meters above sea level and above. For
this reason, wheat is grown on the central plateau in the regions of Oromia, Amhaay, Tigr
and the SNNPIn fact, less than percentof the wheatareais outside thee four regions.
Furthermore, as shown ihable7, Oromia accounts faxbout half thetotal wheatareaand
Amhara anothethird. Tigray and SNNP together represent juspidcentof wheat

production.

Wheat yields are highest in Oromia (2.7 t/ha), which has the important wheat surplus zones of
Bale and Arsi with prime growing conditions. Wheat yields are lower in SNNP (2.4 t/ha) and
Amhara (2.1 t/ha). In Tigray, wheat yields are just 1.8 t/ha, asudtref the low rainfall and

poor soils in some parts of the region.

As would be expectedyheatarea roughly determines keat productia, although there are
some variations because of yield differences. For exarpiania accounts for 59ercentof
production,which iseven more than its share afeabecause of theelativelyhigh yieldsn

that region In contrast, Amhara representsnly 29 percentof production somewhat below its
share ofthe nationalwheat area. SNNP and Tigray account for j@giekcentof the national
wheat production.

Figure 5 showthe concentration of wheat production across zon&ke zonesire organizedn
order of wheat production and the cumulative wheat production plotted. Arsi and Bale, the
two largest wheatproducing zonesand the first two points on the graph, account for over ene
quarter of national wheat productigrandmorethan half of Ethiopian wheat production takes
place in the top six zones: Arsi, Bale, West Arsi, East Gojjam, East Shewa, and Soutfhé/ello.
top 20 zones account fanore than90 percentof national wheat production in Ethiopia.
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Table 6. Wheat area, yield, and production by region (2013-14)

Wheat area Wheat yield Wheat production

(1000 ha) (%) (t/ha) (1000 t) (%)

Tigray 113 7% 1.82 205 5%
Amhara 530 33% 211 1,120 29%
Oromia 837 52% 2.75 2,303 59%
SNNPR 118 7% 2.38 282 7%
Other 8 0% 1.99 16 0%
National 1,606 100% 2.44 3,925 100%

Source: CSA (2014).

Figure 4. Concentration of wheat production across zones
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Figure5 provides a higheresolutionpicture of the spatial patterns in Ethiopian wheat

production This mags generatedrom woredalevel estimates of wheat production from the
Agricultural Sample Survey. For every 100G tdrwheat production, one dot is placed the
woreda. Although the position of the dots within the woreda is random, the density of dots
across the country illustrates the areas of concentrated wheat production. The top 25 woredas
in wheat production are shown with black borders and listedl@map.

The map highlights the concentration of wheat productioBale, Arsi, and West Arsi in
southeastern EthiopiaThese three zones contain all the top ten wheabducing woredas in
the country, as well as five other woredas in the & Thetop ten wheatproducing woredas
account for about 2@ercentof national wheatproductionwhile the top 25 woredas represent
about 36percentof the total. Other zones with important whegrowing woredas includgast
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Shewa (Oromia), North Shewa (Amiyand North Gondar (Amhara). Tigray has one woreda
among the top 25, located ithe South Tigray zone.

2 Although there is a North Shewa zone in Oromia, the two wipeatiucing woredas othe list from North
Shewa are in the Amhara region.
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Figure 5. Spatial distribution of wheat production
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Wheat production by largscale commercial farms is even more concentrated in Oromia. As

shown in Table 8, the CSA survey indicates that Oromia account per@ntof the area and

90 percentof the wheat production among larggcale commercial farms.
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Table 7. Regional composition of large-scale commercial wheat in 2013

Area Production
(1000 ha) (% of total) (1000t) (% of total)
Tigray 0 0% 0 0%
Amhara 3 3% 5 2%
Oromia 76 94% 201 90%
SNNP 2 2% 18 8%
Total 80 100% 224 100%

SourceCSA2014b

3.2 Storage, marketing, and processing

This section describes the channels by which wieeabldand distributed to buyers throughout
the country, including the valuadded activities of storage, processing, and transporis It
dividedinto three sections covering fartevel marketing, processing, and market channels.

3.2.1 Wheat storage
Economics of gia storage

Storage is an important component of grain marketilgprage reallocates grain from times of
surplus to times of deficjtin the same way that transportation reallocates grain from locations
with a surplus tdocations with a deficit This irtludesseasonal storage, in which grasm
reallocatedfrom the harvest period to the ofseason, and inteannual storage, in which grain

is reallocated from years with a good harvest to years with a poor harvest.

When is grain storage profitable? The rules of spatial arbitrage indicatéathmérs and

traders will storegrain when the expected increase in grain price over time is greater than the
cost of storage over that same perio@he cost of storage includehe direct cost of renting or
owning the storage facility, labor, electricity, and so on as well as the indirect financial cost of
buying grain one month and selling it months lat&torage is a risky investment because of
uncertainty about the futureorice of grain Incontrast, traders who transport grain from one
city to another only need to worry about changes in prices from one day to the next.

What is the effect of grain storage on prices? Grain storage incsdaseemand for grain
during harvestwhile increasing the supply grainduring the offseason. As a result, storage
activity increases the price duritgirvestand reduces prices during the eféason, thus
reducing the seasonality of grain prices.

There are two important implicans of the economics of grain storage. First, matketen
grain storage will not, howevecompletely eliminateseasonality in prices; it will only prevent
prices from consistently rising at a rate higher than the cost of storage. For exafgiteage
costs $60/ton/year, then pricesannotconsistentlyrise more than $5/ton/month after the
harvestwithout creating an incentive for farmers and traders to store more wheat

Second, thiseduction of price seasonality occurs regardless of whethegtiaénis storedby
farmers, cooperatives, traders, other agents.Government policy appears to discourage
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traders from holding stocks, but supports-farm storage in various way$f the objective is to
reduce the seasonality in grain priceé®wever,a more balanced approadb promoting grain
storage by all parties would be moedfective

Grain storage is carried out by various government agencies, international relief agencies,
private traders, cooperatives, and farmeif$ie storage cap#y, the quality of storage facilities,
and storage behavior varies widely across different participants in the wheat sectorisEach
briefly describedelow.

Government agencies

The Ethiopia Grain Trading Enterprise (E@ME} asignifi@ant role inwheat markets as the
main wheat importer.The EGTE imports wheat and selts itargescale flour mills, primarily in
Addis Ababa, & subsidized price The millsre thenrequiredto sell flour to selected bakeries
at asubsidizedrice, and the bakeris to sell bread at subsidized priceSince 2008, the EGTE
has replaced private wheat importers partly because private importers cannot compete with
subsidized wheat and partly because they do not have access to foregarege, whose
distribution has ben more tightly regulated since 2008he EGTRas 820 thousand t@of
storage capacity distributed throughout tle®untry though only some of this is available for
wheat storage.In addition,warehouses are leased to other agencies such as the Emgrgenc
Food Security Reserve Administrati@iFGRA), the Ethiopia Commodity Exchange (ECX), and
the World Food Programme (WFP), among others (EGTE, 2015; WFP, T2#.B)le of the
EGTE in wheat marketsdiscusseth more detail in section 3.3.

The Ethiopian Emergency Food Security Reserve Administrd&&ie8RAs acrucialactorin the
distribution of wheat as food aidThe EFSRA stock of wheat and other grains was established

by the governmentvith support from the international relief agencie$hese agencies,
including the World Food Programme and CARE,
the country with the understanding that they will replace the grain at a later time by importing
grain or procuring it locallgRashid and Lemma, 20). TheEFSRAas roughly 322 thousand

tons of storage capacity distributed across seven locatidteshid and Lemma, 200/FP,

2013).

Warehouseare also ownedby other government agencies such as Begional Bureaus of
Agriculture, Merchandise Whesale & Import Trade EnterprisRlEWIT), the Agricultural Input
Supply Enterprise, and the Ethiopian Seed Enterprise, but the capacities are smaller.

Nongovernmental organizations such as CARE, Catholic Relief Service, and Concern also own
and lease warehouse spacthat they use for their food aid distribution activities.

Cooperatives

The grain storage capacity of the cooperatives was estimated in an IFPRI studyrasitgna
samplephone survey of 217 primary cooperatives and 17 cooperative unigrgapolating

these results to the four main regions of Ethiopia, it is estimated that the grain storage capacity
of the cooperative unions is 187 thousand swhile that of the primary cooperatives is 1.7
million tons (Minot and Mekenon, 2012).
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However, the main activity of most cooperatives is the distribution of fertilizer. Farmers
generallysell their crops to traders and rarely sell grains through cooperatifesording to
the IFPRATA Baseline Survey, just p&rcentof wheat sales transaicins went through a
cooperative. For this reason, it is likely that cooperative storagerimarily usedor fertilizer
rather than wheat or other crops.

Traders

Although precise estimates are difficult to obtain, the WFP (2013) estimates that traaees

about 300 thousandons of grain storage capacityin interviews with IFPRI staff during the

field visits, traders almost invariably reported that they do not store grains for more than a few
days or a week. When asked why tlo®mynot store for longer periods, such as between harvest
and the offseason, some said that liquidity constraints prevented them fdmmg so.Others
reported that theywere concernecabout being accused of “hoardin
During the 200708 rige in prices, government officials blamed the price increases on traders,
claiming that traders had purchased large stocks of grain and were refusing to sell it in hopes of
driving the priceup and making a profitUltimately, traders were worried that |lat officials

could confiscate their stocks, causing significant losses. Although traders in Bale and Arsi could
not identify any traders whose stocks had been confiscated, some traders nottieknew of

traders who had lost their stocks to confiscatioylocal authorities.

Farmers

In the 2012 IFPRATA Baseline survey, researchers colleatéarmation regarding offarm
storage capacitpy using a stratified random sample of 3000 farmers in the main four regions
of Ethiopia. The most common method ag to store grain in bags or other containers in the
house (66ercccentof households) and the use ofgatera(traditional grainery) (3®ercentof
households), but some farmers usgddegadgpit storage), modern graineries, and storage of
grain in pile in the house (less than percenteach).

The mean storage capacity was s per farmhousehold. Extrapolating to the national level
using the sampling weights, we estimate that thare almost 26 milliortons of on-farm grain
storage capacity ithe four main regions of Ethiopial able9 shows the total orfarm grain
storage capacity in the context of other grain storage capadihe total capacity is almost 30
million tons, with farmers accounting for 8ercentof the total. Table10shows the regional
breakdown of the storage capacity of cooperatives and farmers.
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Table 8. Grain storage capacity

Owner or type of National storage Share of total  Source
owner capacity capacity

(thousandtons)
EGTE 820 3% EGTE(2015)
EFSRA 322 1% WFP (2013)
Private traders 300 1% WFP (2013)
Primary cooperative 1,705 6% Minot and Mekenon (2012)
Cooperative unions 187 1% Minot and Mekenon (2012)
Farmers 25,950 89% 2012IFPRATA Baselin8urvey
Total 29,284 100%

Table 9. Grain storage capacity on farms and in cooperatives

Average grain storage capacity Total grain storage capacity
(quintals) (million tons)
Onfarm Primary Cooperative Onfarm Primary Cooperative
Region storage cooperatives unions storage cooperatives  unions
Tigray 36 604 4,063 2,487 0.037 0.013
Amhara 20 3,142 18,075 7,161 0.572 0.047
Oroma 30 1,604 17,613 11,699 0.853 0.099
SNNP 25 2,088 13,857 4,632 0.243 0.029
Total 26 1,912 13,979 25,950 1.705 0.187
Source: 2012 IFRRTA Baseline Survey and the 2012 Cooperative Phone Suralysisn Minot
andMekenon 2012. “ Tot almainagredlteral regionsoof Bthloga. f o u r

Tablell provides some information on wheat storage behavior of Ethiopian farm households
based on the 2013 Agricultural Sample Survey (CSA,.28384hown in the first row, the vast
majority of wheat farmers had some wheat in storage at the time ofdinevey the share

varying between 8percentin SNNP and 923 percentin the other three regionsThe most
common storage method was to pack the wheat in bags and store them inside the Hause.
Tigray, Oromia, and SNNF3-86 percent ofwvheat groweraused this storagemethod. In

Amhara, a majority (5fercenj usel® ot her ” met hods.

The methods used to protect the wheat from pests included elevation off the ground (44
percend, spraying with insecticide (I#&rcenf, and other methods (Bercenf), with another
30 percentnot using any methods of protectiorin Oromia and SNNEhe majority of wheat
farmers usecelevation, but in Tigray 4percentof farmers did nothing. The drier climate in
Tigray probably makes it less necessary to protect crops from pests.

When asked about the reasons for storing wheatp®8@centor more of farmers in Tigray,

Amhara, and Oromia reported storing wheat for later consumption; the percentage was 78
percentin SNNP. The secondary reason, reported b9®dercentof farmers, was to sell at a
higher price. Thus, it seems that large majorities of wheat farmers in Ethiopia store wheat both
for consumption needs and for sale later in the season.
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Table 10. Wheat storage behavior of farm households

Tigray Amhara Oromia SNNP National

Do you have harvest in storage now (%) 91 93 92 81 90
Method of Storage

Unprotected pile 0 0 1 20 4

Heaped in house 1 14 2 0 6

Bags in house 79 26 86 73 61

Other 20 58 11 7 29
Method of Protection

Spraying 15 21 20 14 18

Did Nothing 45 29 26 30 30

Elevation 39 30 53 56 44

Other 1 20 1 0 8
Reason for storage
Primary reason

For householatonsumption (%) 98 90 90 78 88
Secondary reason

Sell at higher price 98 86 75 64 79

Seed for planting 2 1 2 6 2

Source: CSA 2013 Post Harvest Survey

3.2.2  Wheat marketing

Wheat marketing refers tthe processhy which wheat moves from farmers to consumers.
However, most wheat in Ethiopia is noarketed;instead it is retained by the farmer and used
for their own consumption seed, and possibly other use&ccording to the2013/14

Agricultural Sample Survey, just @&rcentof wheat output was sold. The proportion was
somewhat higher (2perceni in the2012IFPRIATA Baselin8urvey

However, the share of wheat productidhat issold varies widely across households. Most
wheat growers %4 percenf) do not sell any of their wheat output. Just dércentof them sell
more than 4Qpercent of their harvestwhile 5percentsell more than halfFigure 6 display$ie
distribution of wheat growers according to the share of wheat solte top 2Qpercentof
wheat sellers account for §iercentof wheat sales.

Patterns in marketed surplug wheat

The 2012 IFPHATA Baseline Survey provides some useful information on the patterns of wheat
sales by Ethiopian farmers. As shown in Table 12, on average wheat farmers produce 751 kg of
wheat and sell 189 kg, so that the marketed surplus ratkbigercent The regional

breakdown shows that Amhara has more wheat farmers, but the wheat production and wheat
sales per farm are larger in Oromia. As a result, Oromia accounts for about half of all marketed
wheat. Amhara is the secoddrgest supplieof marketed wheat, followed by SNNP and Tigray.
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Figure 6. Cumulative distribution of household by share of wheat marketed
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Table 11. Patterns of marketed surplus of wheat

% of
Household household . Wheat Sell as a %f P:rr]c;eigts?e
Category in Production Sales (kg) Production sales
category (kg)
Region
Tigray 8 417 54 13 2
Amhara 56 709 134 19 39
Oromia 30 931 310 33 50
SNNP 6 679 272 40 9
Sex of head
Male 89 777 191 25 90
Female 11 535 172 32 10
Expenditure Quintile
Poorest 18 398 42 9 5
2nd 17 663 99 17 11
3 19 770 180 20 19
4 22 845 244 22 26
Richest 23 1074 373 37 40
Farm size (Ha)
Less than 0.5 8 266 32 12 1
05t01.0 22 345 51 15 6
lto2 33 671 147 22 26
2to5 34 1100 305 28 55
Over 5 3 2116 834 39 12
Total or average 100 751 189 25 100

Source: Analysis of the 2012 IFHRARA Baseline Survey

Male-headedhouseholds produce more wheat @veragebut sell a somewhat smaller share of
the total compared to femalkheaded householdsThis maybe a result of the fact that female
headed households have fewer members, so their consumption needs are smaller.
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Wheatproduction per farm is smallest among the poorest households and rises steadily across
expenditure quintiles. Not surprisingly, the quantity of wheat sold per farmrédsswith
expenditure category. The marketed share is jusefentfor the poores quintile of farmers,

but it rises to 37percentamong the richest farmers. As a result,picentof the marketed

surplus of wheat is produced by the richest@centof farmers.

A similar pattern appears when we examine marketing patterns by &&m The smallest
farms (those with less than 0.5 hectares) sell jugeBcentof their harvest, on average, while
those with more than 5 hectares sell an average op8&entof their wheat output. Only3
percentof farmers falinto this category however,so they contribute just 1percentof the
total marketed surplus of wheatOn the other hand, farmers with-2 hectares of land sell a
smaller share (2@ercen{ but account for more than half (5%rcen{ of wheat marketed in
Ethiopia because theare more numerous.

As described earlier, larggcale commercial farmers produce 1800 thousandons of wheat
per year. Given that almost all of this wheat is marketed, we estimatelth20 percentof
marketed wheat in Ethiopia is generated by thdargescale commercial farmers

Analysis of dterminants of marketed surplus of wheat

Why do some wheat growers sell a large share of their output, while s{neost)do not sell

any wheat? We use econometric analysis to explore the household chasticeeassociated

with the marketed surplus ratio of wheat. More specifically, we use a fractional logistical

regression, which takes into account the fact that the dependent variable (marketed surplus

ratio) must fall between 0 and 1. This model assumes that the actual relationship is an

el ongated “S”, which approaches temea Shedata one e
include the 806 households in the IFPARIA Baseline Survey that grew wheat in 2021

Table 13 showshe results of tle model The age of the household head has a negative
coefficientwhile age squared has a positive coefficient, immmya Ushaped relationship
between marketed share and ag€arm size is positively and significantly related to the
marketed surplus ratio fowheatthough the effect is rather small: each additional hectare
associatedvith atwo percentagepoint increase in marketed share. Ownership of livestock
and farm implements both contribute to a higher sharemdrketedwheat This maye

because theassetscontribute to a higher yield or becauieesehouseholds are less vulnerable
to marketrelated risks. Buseholds thatre locatedfar from a cooperative or an alfeather
road tend to selh smallershare of their wheat output, presumably because of kiighercosts
of obtaining inputs andransportingcrops to market
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Table 12. Determinants of share of wheat production that is sold

Robust Average
standard Proba- marginal
Description Coefficient error z bility effect
Male headed household 0.229 0.247 0.930 0.353 0.03139:
Age of the household head (years) -0.063  0.023 -2.770 0.006*** -0.008¢€
Age square of the household head 0.001 0.000 2.480 0.013* 7.11E-0¢
Educational of head is grade 1-6 0.210 0.130 1.610 0.106* 0.02876¢
Education of head is grade 7 and above 0.144  0.201 0.720 0.474 0.01933¢
Household head is married -0.117 0.216 -0.540 0.587 -0.0160%
Household size (persons) -0.036 0.030 -1.210 0.227 -0.0048¢
Total farm land size (hectares) 0.128  0.047 2.730 0.006*** 1.75E-0:
Livestock holding (TLU) 0.035 0.016 2.190 0.029* 0.00475¢
Value of Farm Implements (ETB) 0.000  0.000 3.920 0.000*** 1.89E-0¢
Distance to All-Weather Road (minutes) -0.003 0.001 -2.770 0.006**  -0.00044
Distance to closest cooperative (minutes) -0.003 0.001 -2.260 0.024** -0.0004:
Amhara 1.633 0.265 6.160 0.000*=*  0.17032¢
Oromiya 1.143 0.271 4.220 0.000*** 0.09847
SNNP 1.832 0.289 6.340 0.000*+*  0.205241
Constant -1.268  0.633 -2.000  0.045*

Source: Analysis of the 2012 IFRRA Baseline Survey.

Finally, compared to Tigray (the reference region), wheat farmers in the other three main

regions sell a significantly higher sharetwdir wheat harvest.Wheat farmers in Oromia have
market surplus ratios 10 percentage points higher than those in Tigray, other factors being
equal, while the difference is 17 percentage points for those in Amhara and 21 percentage
points for those irSNNP.There are two possible explanations for this pattern. First, wheat

farms of a given size produce less wheat in Tigray due to poorer growing conditions, such as
lower rainfall and higher temperatusgsee Table 3). Second, per capita wheat consionps
higher in Tigray that in the three other main regions of Ethiopia, leaving less available for sale

(seeSection 3.4

Trends in marketed surplus

Table 3 provides estimates of the marketed surplus of wheat over the period 9851 3.
Most of theestimates are in the range of 48 percent but there does not appear to be a
trend upward or downwargdwhich is somewhat surprising given the rapid growth in wheat

Table 13. Share of wheat production that is marketed

Survey Year Marketed share  Source
(%)

MSU Grain Marketing Research Project 199596 28% Negassa and Jayne, 1997
CSA Agricultural Enumeration Survey 200001 24% CSA, 2001
IFPRI Agricultural Marketing Survey 20008 27% Alemu etal., 2012
IFPRATA Baselin8urvey 201112  25% Aut hors’ anal
CSA Agricultural Sample Survey 201314  18% CSA, 2014

Source:

production in the | ast ten years. Wi t h

great

larger share of their harvest? A simple model of the gloimtwheat demand can be expressed

as follows:
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P Q p nNp w-
where g=the growthrate in wheat demand by wheat farmers
p=thegrowth rate in population
y=the growthrate in per capita income
n=the income elasticity of demand for wheat

According to theNorld Bankrural population growth is ®.percent Per capita gross national
income (GNI), measured using the Atlas method, has beepe®d@ntover the past ten years
for which data are available (World Bank, 201Ahd analysisf the HICE survey data suggests
that the income elasticity of demand for wheat i88(see Section 3.4)Assuming that the
income of wheat farmers has grown at the same rate as per capita GNI, then the growth in
demand for wheat fopersmal consumption shold be (1.02)(1+(6.0)(83)) = 1.G1or7.1
percentgrowth. According to CSA estimates, the growth in wheat production has been 9.3
percentover the past decade (20e34 to 201314) or 7.5percentsince 19956.

Thus, rural population growth and incongeowth can account for most, but not all, of the
apparent growth in demand for wheat by wheat farmers. One possible explanation is that
wheat demand has increased faster than our projections due to changes in preferences and/or
relative prices. For exgmte, in recent years, the price of teff has risen faster than the price of
other grains, which could havwusel some consumers to shift from teff to wheat. Another
possible explanation is that the growth in wheat production may be slightly-esttmated
According to our calculations, a growth rate of pekcentin wheat production over the past
decade (rather than 9.Bercen)) would be consistent with the stable marketed surplus ratio for
wheat.

Spatial distribution of wheat sales

Similar to the spatial patternsf production,high marketed surplus woredas are primarily
located in theBale,Arsi,and West Arsi(see

Figure 7). Thetop ten marketed surplus woredas are in these three zoaes a total 16 of the

top 25 woredas are in these zones. The remaining top woredas can be found in other areas of
Oromia, northern SNNP, and southern Amhara. Interestingly, titeera high producing
woredas of Amhara and Tigray are not equivalently high marketing surplus woredas. Overall,
this makes the relative grouping more centrally located seedist of Addis Ababa.
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Figure 7. Spatial distribution of wheat sales
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Figure8 depicts the positive relationshipetweenper capitawheat productionand per capita
wheatconsumptionacross woredas. btt woredas produce less th&quintals of wheat per
person and sell less than 0.5 quintpkyr person Even the highest producing woredas only
produce between 35 quintals of wheat per person armhly onesells more than2 quintals per
capita. The trendline indicates that, on average, for every additional quintal per capita of
wheat production, about 3percentof thatis sold

While a clear and significantly ptige relationshipexists there is wide variationn the share

sold For example, those woredhslow the trend lineare relatively high producers witlttle
marketed surplus.They include TacBGayl(Amhara) Enderta(Tigray), andhleiltu (Oromia). If

the data are correctwheat groweran these woredas consume more than 200 kg of wheat per
capita, implying that their diets are heavily reliant on whe@hoseworedas above the line

have high saleselative toproduction. These includeahifara (SNNRndWenberma (Oromia)
The data indicate that wheat growers in these two woredas consume about 75 kg per capita,
which is still above the national average. They presumably have a more diversified diet and
consume other staples such as neaand sorghum.

Figure 8. Per capita production and sales of wheat by woreda
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Surplus and deficit wheat zones

The analysis above focuses attprns of wheat production and saleBoidentify surplus and
deficit zones, however, it is necessary to make use of consumption data. In this section, we
combine information from the 2 Agricultural Sample Survey and the 2011 Household
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Income, Cosumpion, and Expenditure (HICE) surv@here are two problems with using HICE

data to represent overall wheat use in Ethiopia:

1 The HICE survey measures direct human consumption of wheat and progatctsbut
does not include the use of wheat for seed, feadd manufacturing uses.

1 As described in Section 2.2, even after taking into account FAO estimates of wheat used for
seed, feed, and manufacturing uses, estimatetzl wheat availability (production plus net
imports) is significantly greater than estimated total wheat utilization (consumption and
other uses).

To address these issues, we sdalp wheat consumption irachzone by a fixed percentade

make national wheat utilization equal to the FAO estimate of wheat utilization.

The resultsare shownn Tablesl5 and 16. Tablel5 shows he 19 wheatsurplus zones in order
of the size of the surplus. The total surplus generated by these zonesnslliof tons. The
zones producing the largest wheat surplus are Bale (Orowia) (Oromia)West Arsi (Oromia),
and East Gojam (Amhara). These four zones genei@farillion tons of wheat surplus,
representingmore thantwo-thirds of the total acros zones.

Table 14. Wheat production, consumption, and surplus in surplus zones

Region Zone Population Production Consumption Net surplus

(inhabitants)  (tonnes) (tonnes) (tonnes)
Oromia Bale 1,708,817 439,384 148,267 291,117
Oromia Arsi 3,202,689 582,393 321,694 260,699
Oromia West Arsi 2,394,210 380,523 212,773 167,750
Amhara East Gojam 2,485,673 252,799 100,084 152,715
Ambhara North Gonder 3,441,885 167,931 102,902 65,028
SNNPR Selti 877,251 65,880 4,755 61,125
Ambhara North Shewa(R3) 2,131,857 184,195 128,997 55,198
Oromia South West Shewa 1,341,702 181,624 142,015 39,609
Tigray Eastern 867,193 47,375 9,242 38,134
SNNPR Hadiya 1,478,305 79,286 41,982 37,304
Oromia Horo Guduru 691,871 52,765 25,736 27,029
Amhara Awi/Agew 1,143,639 34,556 14,625 19,932
Oromia East Shewa 1,993,991 198,400 185,085 13,315
Amhara West Gojam 2,735,711 75,015 62,191 12,824
SNNPR Yem 96,356 9,660 1,576 8,083
Ambhara South Wollo 2,925,559 190,590 185,115 5,475
SNNPR Alaba 280,018 10,284 8,556 1,728
Oromia East Wellega 1,477,953 17,932 16,532 1,400
SNNPR Konta 107,993 1,244 479 765
Total 31,382,673 2,971,836 1,712,609 1,259,227

Source: CSA (2014); FAO (2015).

The 55 wheateficit zonesare shownin Tablel6. The total deficit across these zones is almost
2.2 milliontons. Not surprisingly, Addis Ababa has the largest wheat deficit, at 258 thousand
tons. Other zones with a wheat deficit of at least 100 thoustms are Fafan(Somali), Sidama
(SNNP), Jimma (Oromia), and Hdatenge(Oromia). The large deficit ifrafan (formerly
namedJigiga) may be attributable ®) the lack of local production, b) the wheatensive diet,
and c) the distribution of food aignost of which is in the form of wheatroducts According

to the HICESurvey wheat consumption ifrafanis over 100 kg/person.
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Table 15. Wheat production, consumption, and surplus in deficit zones

Region Zone Population Production Consumption Net surplus

(inhabitants)  (tonnes) (tonnes)  (tonnes)
Addis Abab Addis Ababa 3,281,342 - 263,231 -263,231
Somali Fafan 1,158,309 11,329 215,730 -204,401
SNNPR  Sidama 3,837,513 2,898 159,590 -156,69:
Oromia Jimma 3,156,403 66,651 183,268 -116,61¢
Oromia East Harerge 3,286,338 36,350 144,056 -107,707
Oromia West Shewa 2,500,482 138,110 240,633 -102,524
Tigray Western 410,662 2,775 86,385 -83,61C
Tigray Central 1,408,453 53,846 132,714 -78,86¢
Oromia West Harerge 2,261,480 8,205 85,815 -77,61C
Amhara  South Gonder 2,364,603 139,503 207,390 -67,887
Oromia Guji 1,680,859 9,087 75,339 -66,252
Afar Zone 1 525,028 - 64,762 -64,762
Somali Siti 599,818 - 59,106 -59,10€
Amhara  North Wollo 1,733,616 65,207 115,536 -50,33C
Dire Dawa Dire Dawa 427,000 56 49,696 -49,64C
SNNPR  Wolayita 1,808,548 2,707 52,066 -49,35¢
Somali Shabelle 555,114 - 46,977 -46,977
Tigray Southern 1,439,645 100,908 144,910 -44,002
SNNPR  Gurage 1,523,129 37,006 78,283 -41,277
Somali Afder 679,553 - 34,926 -34,92€
Hareri Hareri 226,000 159 34,798 -34,63¢
Somali Liben 643,673 - 33,082 -33,082
Somali Jarar 570,582 - 29,326 -29,32€
Afar Zone 3 248,357 - 27,648 -27,64¢
SNNPR  Gedio 1,028,063 677 25,6901 -25,014
Afar Zone 2 407,826 - 24,418 -24,41¢
Somali Nogob 415,266 - 21,343 -21,343
Oromia llubabor 1,539,183 19,669 39,577 -19,90€
Somali Korahe 373,236 - 19,183 -19,182
Somali Doolo 365,101 - 18,765 -18,76E
SNNPR  Bench Maji 786,421 763 19,196 -18,432
Amhara  Wag Himra 487,324 9,569 27,824 -18,25E
Tigray North Western 834,050 - 17,861 -17,861
SNNPR  Segen Peoples' 681,979 8,308 25,854 -17,547
SNNPR  Dawro 575,208 - 16,377 -16,377
Oromia West Wellega 1,637,663 5,462 20,476 -15,014
Afar Zone 4 283,456 - 14,569 -14,56¢
SNNPR  Gamo Gofa 1,901,953 15,584 29,177 -13,594
SNNPR South Omo 675,333 4,257 17,773 -13,51€
Oromia Borena 1,219,344 1,751 15,080 -13,33C
Afar Zone 5 213,333 - 10,965 -10,96&
SNNPR KT 833,832 28,946 39,648 -10,702
Beneshang Asosa 445,693 475 9,992 -9,517
Gambela Agnuak 184,156 - 6,780 -6,780
Amhara Oromia 529,995 598 5,493 -4,895
SNNPR  Sheka 247,874 42 4,042 -4,000
Oromia North Shewa(R4) 1,733,919 149,954 153,773 -3,818
Gambela Nuer 138,640 - 2,416 -2,416
Oromia Kelem Wellega 965,099 14,592 16,616 -2,024
Gambela Majang 73,204 - 1,644 -1,644
SNNPR  Basketo 67,422 - 1,548 -1,548
SNNPR Keffa 1,029,807 14,144 15,606 -1,462
Beneshang Metekel 403,216 3,593 5,022 -1,429
Beneshang Kemashi 127,089 0 1,187 -1,187
Amhara  Special Woreda 39,126 29 223 -194

56,570,318 953,211 3,193,391 -2,240,18!
Source: CSA (2014); FAO (2015).




The estimates of wheat surpluses and deficits can be plotted on a map of Ethiopia toh&iiow
spatial distribution(see Figure 9) Thesolidgreen circles represent wheat surplus zones, while
the hollow circlesindicates wheat deficitzones with the area of the circle being proportional to
the volumeof surplus or deficit

The map confirra the patterns thatanbe seenn the tables: viaeat deficits are much less
concentrated than thevheat surpluses The top four surplus zon@s Ethiopiaaccount for twe
thirds of the totalsurpluswhile the top four deficit zones represent just ottard of the total
deficit. Furthermore, although Addis Ababa is the largest demand sink, it represents just 12
percentof the totaldeficit. This suggestfhat wheat flows do not represent laub-and-spoke
pattern in which wheat flows from different surplusrzes into Addis Ababa and other cities.
Instead, the flows follow a complex pattern in which most of the volusrghippedrom rural
surplus zones to rural defiabnes

Figure 9. Map of wheat surplus and wheat deficit zones

Solid and hollow circles represent net surplus and
deficit wheat zones, respectively. Area of circle is
proportional to volume of surplus or deficit.

Source: Analysis based on data from 2011 HICE and 2013 Agricultural Sample Survey.

31



Spatial patterns of wheat flows

What are the spatial patterns of wheat flowsEthiopi& Although government statistiese
available for production and consumptiontbie major crops, no estimates are available of the
flow of agricultural commoditieamongzones. However, we can generate a rough estimate of
the flows byidentifying theleastcost way to redistributevheat fromthe surpluszonesto the
deficit zones(see Box 1 for a description of the methods).

Box 1. Methods to estimate spatial flows of wheat among zones

Linear programming is a mathematical technique to minimize (or maximize) a linear objecti
function subject to a set of linear constraints, which can take the form of equalities or
inequalities. In this &, wesearch for a set of flows;jRthat minimize the cost of
transportation:

6 O

where G is the cost of transporting one ton of wheat from zone i to zongig the volume of
wheat in tons shipped from zone i to zone j, anid the number of zones. The constraints are
that supply (§ plus inflows must be equal to demand)(plus outflowsfor each zone

Y O O O "Q¢ @ d

and all flows must be positive:
ORI | QN OLN Yo (i 0]

Sirce we have data for 74 zonphus imports there are B*74/2=2,775inter-zonal pairs. In
order to simplify the analysis, we use the straifjhe distance between the geometric centers
eachpair ofzones as a proxy for the cost of transportation between the Imported wheat is
assumed to flow from Djibouti to Adama and then to the deficit zones. The software Matlal
used to implement the linear programming model and solve for t&&@flow variables.

Although there are 5,550 potential flows between pairs of zones, the solution involvesljust 9
flows. FigurelOshows the main flowsAccording to the FAO Food Balance Sheet, wheat
imports to Ethiopia were 865 thousandnsin 2013. Based on the results of the linear
programming model, more thaone-quarter of this wheat (25thousandtons) is shipped to
AddisAbaba, satisfying almost all the nd@gements of the capital city. Large shipmnis of
imported wheatare also shippetb Fafan and Sith Somaljto Jimma, West Shewa, and West
Herergein Oromig to the three southern zones of Afaand to Dire Dawa.

Arsi (Oromia) generates 267 thousas of wheat surplus, the largest in th@antry.
According to the linear programming model, these are shipped to three zones: Fafan (Somali),
East Harerge (Oromia), a&uji(Oromia).

Bale (Oromia) producebfi¢ secondargest wheat surpluggeneratingover 200 tlousandtons
of surplus According to the model, most of this surplus is shipped to the seven southern and
western zones of Somali.
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The third largest wheat surplune isWest Arsi. The model predicts that this surgkisnainly
shippedto Sidama (SNNP), with smaller volumesg toGedio(SNNP) and Borena (Oromia)
In other words, a costinimizing distribution of surpluses, none of therpluses from the
southernwheat basket of Ethiopia ahipped to Addis Ababa, Dire Dawaptiner deficit
areas north ofAddis.

Thefourth and fifthlargest wheat surplus zoneare East Gojam and North Gonder, both in
Amhara. According to the model, East Gojam supplies Eastern and Southern Tigray, as well as
South Gondar and Wddimrain Amhara. In contrast, North Gonder ships itgp4us north into
Central and Eastern Tigray.

The SNNP region has several wheat surplus zokksst are of these are small, b8tlteand
Hadeyaare rankedsixth and tenth nationally. Both of theseainly supply deficit zones
elsewhere ifSNNP, the mosmportant ones being Wolayita, Bench Maji, and Dawro.

North Shewa (Amahara) is the seventh largest wheat surplus zone. According to the model, it
supplies Southern Tigray and two zones in Afar. South West Shewa (Oromia) is the eight
largest, and supplies several zones, with most of the flow destined fonalinfrinally, Western
Tigray completes the top ten wheat surplesnes It supplies theleficit zones of North West

and Central Tigray.

All zones in Gambela and Beneshangu have wheat deficits, mainly because tlegydiitle
wheat production in theséwo regions. At the same time, per capita wheat consumption is
low, so the deficits are relatively small (less than 10 thougand). As a result, the wheat
requirements for these zones can be met with modest flows from nearby surplus zones in
Amhara ad western Oromia.

Theseresultsshouldbe interpretedwith caution. The distance between zones is only an
approximation of the cost of transporting wheat between them. The model does not take into
account seasonality, in which imported whesimorewidely distributedduring theoff-season

and domestic wheat becomes more important after tineher harvest. Furthermore, the

model assumes wheat is perfectly homogeneous, but differences in the characteristics of
imported and domestic wheatndoubtedly fave somenfluenceon the flows. As a result,

actual flows may differ from the flows estimated by the mqdetd the model should not be
considered a gui debefmarketeth Nonethelbsgnahe absende ofulitect ”
measurementsit may beconsidered arapproximation of the flows of wheat between markets
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Figure 10. Estimated flows of wheat among zones in Ethiopia

Source: Linear pogrmming analysis based on production and consumption data
from CSA (2014nd FAO (2015).

Marketingcosts

This section describes the composition of wheat marketing costs, defined as the full cost of
shipping wheat from one location to another. Tableshows the composition of costs in
shipping imported wheat from Djibouti to Addis and then to Mekele. The CIF price of wheat
was US$ 233, representing pércentof the Mekele wholesale price. It costs US$ 1@7to
getwheatfrom Djibouti to Addis, sthe wholesale price in Addis is US$ 360. The two most
important components of costs for this segment are operating costs, inland transport, and
customs duty. The cost toansportthe wheat to Mekele is US$ 2bh.
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Table 16. Marketing margins for imported wheat

Cost element Cost or price  Percent
(US$t)
CIF price Djibouti 233.0 61%
Port fee and charges 9.6 3%
Import Duty 23.3 6%
Insurance (0.0061%) 0.7 0%
Clearing and transit 2.7 1%
Bank charge (1.25% on c. & f. foménths) 2.2 1%
Quality control and bagging (0.2 % on c. & f.) 1.1 0%
Interest cost for 1.5 month (6.25 % on c. & f.) 4.2 1%
Operating cost (8.4% on c. & f.) 45.2 12%
Overhead cost 0.7 0%
Loss or spoilage (1.42%) 1.7 0%
Inland transport (Djibouti to édis0.022 US$/knt) 19.0 5%
Other charges (Unloading, fumigatiaetc.) 17.3 5%
Transport cost (Adisto Mekele0.025 US${m-ton) 21.3 6%
Totalcost 382.0 100%

Source Costs based on expert informants interviewsaty from customs Excise
and preventiveservice, import price from custom authority, transport cost from
Ministry of Road#wthority. And 6%discount for quality adjustment.

Table B shows the cost dfransporting wheat from the southeastern surplus zone to Addis
Ababa and Shashemen Transportation represents the main cost of marketing, as is often the
case in studies of marketing costs. Although the cost of loading and tlaed&airly

consistent, the transport fee varies and does not seem proportional to distance. In intsyvie
wholesalers report that the cost of renting trucks can vary depending on several factors:

1 the size of thdruck- larger trucks are less expensive on a-pag basis,

{1 the specific route-the availability of backhaul from the destination reduces tbetal rate,

1 and the seasor transport rates are 280 percenthigher during the harvest season.

Table 17. Marketing margins for different channels for Ethiopian wheat

Origin Ginir Robe Robe
Destination Addis Ababa Shashemene AddisAbaba
Distance (km) 513 244 193
Cost item ----{birr/quintal)-----

Producer price 680 680 680
Broker fee 5 0 0
Loading 6 6 6
Tax 1 3 3
Transport (truck rental) 100 50 75
Trader margin 11 15 15
Sale price at destination 806 754 779

Source Interviews with traders in Shashemene.
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The trader margin tends to be in the range of1I® birr/quintal or 1220 percentof the sale

price. Thiscovers he trader’ s profit and the rHosk pr emi
example, although wholesalers often line up a buyer in the destination market, the price is not

fixed ahead of time, so it is possible to arrive and fimak the price has droppedesulting in

losses for the trip.

3.23 Wheat processing

Wheat processing refers to the transformation of wheat grain into wheat flour, as well as
related activities such as cleaning, hulling, packaging, and labeling. In Ethiopia, wheat
processing involveswide range of scales and technologies, from srmalle hammer mills to
largescale flour factories.

Smaliscale grain mills

Smaliscale grain mills are scattered throughout the gramducing regions of Ethiopia. Most
of them are hammer mills with aapacity of 200 600 kg/hour or (assuming 6 hours/day of
operation) 1.2 5.4tons/day. Some of the mills are operated by cooperatives or projects, but
the vast majority are run by smadtale entrepreneurs. Smaller mills can be operated by two
people, ut larger operations (which may have several mills under one roof) may emyloy 5
workers. They mill maize, wheat, and other grains as a service, taking a percentage (often 10
percen of the milled grain as payment. Wheat growers retain all or a podfdheir harvest

for personalconsumption It is stored in the form ajrain, but when needed for consumption,

it is brought to a smadcale mill for milling. Given that roughly thrgaearters of the wheat
grown in Ethiopia is not marketed, this im@ithat smaliscale mills probably milllarge

majority of the wheat produced in Ethiopia.

The 2012 IFPHATA Baseline Survey provides some information on the distribution of grain
mills in rural areas. The community questionnaire collected informatiothe number of grain
mills® in each of the 200 kebeles in the sample. As shovilralsle B, 71percentof kebeles

have at leasbne grainmill, the percentage being highest in Amhara and lowest in SNNP. On
average, there ar@.2 grainmills in each kebele, including the kebeles with noffibis implies
that the total number of grain mills in the fomnainagricultural regions of Ethiopia is 29
thousand, more than twahirds of whichare foundin Amhara and Oromia.

Assuming that thathe average capacity is 520ns per year (2onsper day and 260 days per
year), the national capacity of smaltale grain mills would be about 15 millimms. Assuming

that the 2.9 milliontons of wheat that is kept for home consumptias milledat amall-scale

grain mills, this would represent about p@rcentof the estimated total capacity of these mills.
However, the capacity of these mills is undoubtedly larger thanttitéd. First, much of the

wheat that is marketed and purchased by rural somers is taken to smadicale mills for
processing. Second, these snsadale grain mills are used for maize and other grains in addition
to wheat.

3 In principal, some of the mills counted in the survey could be taogde mills, but in practice the largeale flour
factories are located in urban areas, while srsakle grain mills serve rurietbeles.
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Table 18. Distribution of small-scale grain mills by region

Region Share of kebeles with  Average number of Estimated total
at leastone grainmill grain mills per kebele number of grain mills
(%) (including zeroes) (thousands)
Tigray 85% 3.8 2.3
Amhara 93% 3.5 11.7
Oromia 74% 2.0 12.2
SNNP 40% 1.0 3.1
All fourregions 71% 2.2 29.3

Source: Analysis of data from thkemmunity questionnaire of th2012 IFPRATA Baseline Survey

Largescale flour factories

At the other end of the spectrum are largeale flour factories. They tend to be located in
urban areas and purchase imported wheat from the EGTE and domesgicadiyced wheat
from traders. These factories sell wheat flour to bakeries, wholesaldeslers, and
institutional buyers such as hospitals and the army, particularly in urban areas.

According to data provided by the Bureau of Investment, there are 682 flour mills in Ethiopia.
About 40percentare locatedn Oromia, and another 2@ercentin Addis Ababa, as shown in
Table20. Among the 81 flour factories reporting annual capacity, the average was 13 thousand
tonsper year. Based on this sample, the flour mills in Dire Dawa and SNNP seem to be larger
than average, while those in Addis Albadre somewhat smaller. If we assume that the mills
reporting milling capacity are representative of the others, we can estimate the total milling
capacity at 7.9 milliotons/year. Oromia accounts for more than ottard of the national

milling capacitywhile Addis Ababa and SNNP each have abopePfentof the total.

Based on field interviews, this may reflect a relatively recent trend toward decentralization of
milling capacity.Millers in Bale and Arsi report that in the past, lasggale flour nills were
concentratedin Addis Ababa, but in the lastl® years, most of the new flour factories are

being constructed outside the capital city.

It is interesting to note that the estimated total capacity of snsakhle hammer millsLé million
tons) would representalmost double that of the largscale flour mills (7.9 milliotons). This is
consistent with the facthat the smaliscale mills process wheat that farnsgroduced for their
consumption, which represents fercentof domestic productiorand about 6(percentof
total wheat consumption in the country.

Statistics on the capacity utilization by largeale mills are not available. However, interviews
with the managers of largscale flour factories in Bale, Arsi, and North Gonder sugbasit is
around 2535 percent Alternatively, we can calculate the capacity utilization by assuming that
the largescale factories process all the wheat imported by EGTE (around 1 rdhi®im

recent years) and the marketed surplus of wheat (somevidsd than 1 milliotions). In this

case, the largscale mills would processlittle lessthan 2 million tons or onguarter of their
estimated capacity.

Because of the low capacity utilization, one of the mogtortant challenges that millers face i
to increase throughput. The amortization of the cost of the mill and associated infrastructure is
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fixed, so the profitability of the business is sensitive to the capacity utilization, particularly
during the offseason.

Table 19. Distribution of large-scale flour factories

Location Average capacity  Estimated total
Number of large  Share ofarge scale amt_)ngthe 81. capacity of Iarge
scale flour mills flour mills (%) factories reportmg scale flour factdes
capacity (1000tong/year)
(1000tong/year)
Tigray 27 4% 11.7 316
Amhara 44 6% 104 458
Oromia 272 40% 10.7 2,910
SNNP 94 14% 17.1 1,607
Addis Ababa 183 27% 9.0 1,647
Dire Dawa 38 6% 17.3 657
Harari 10 1% - 133
Other 14 2% - 186
Total 682 100% 13.3 7,915

Source:Analysis of data provided by the Bureau of Investment.

Another problem reported by largscale mills is frequent interruptions in electrical powéit
times, the mills musshut down operations for-3 hours at a timgwhichreduces their
throughput and introduces uncertainty in their plans addition the city water supply is
sometimes cut, particularly during the dry season, forcing the factory to shut down.

A related strategic decision faced tnyllersis whether to urchase EGTE wheat or domestic
wheat. EGTE wheat is available for a lower cost, but it comes with the requirement that the
miller sell the flour to selected bakeries at administrativelydeterminedprice. Interviews

with millers indicate that they apprciate having buyers identified by the EGTE, which
eliminates a source of uncertainty in flour marketing. Of course, a key deterrent is having to
sell the flour at an administratively determined price that is below the market price.

Field interviews rewal thatmillersseem to have a preference for buying EGTE wheat, though
not allare able todo so. In Shashemene, only five of the eight flour fact@resable to

purchase EGTE wheat, and even those mills that have access do not rely entirely on EGTE
wheat. One largecale flour mill reported that EGTE wheat used to account fare2éentof

their procurement, but the proportion has fallen to p@rcent This complicates the task of

the EGTE in enforcirige price controls, since flour made from E&SWheat must be sold at the
controlled price, while flour produced by the same mill from domestic wheat can be sold at
market prices.The EGTE must monitor flour sales by participating mills because mills have a
strong incentive to buy EGTE wheat at sdizeid prices and sell the flour at the (higher) market
price.

Interviews with local officials and largeale millers suggest that theigsubstantial investment
and growth occurring ithe milling sector.Officials at the Department of Trade and
Developnentin Shashemene report that the numberftgur factories in the city has increased
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from three in 2010 to eight in 2014. Over the same period, the number of grain mills has
increasedrom 5to 15.

3.3 International trade

Of the four main staple grains in Ethiopia, wheat is the only one for which international trade
plays an important role Although the country is essentially sslffficient in maize, teff, and
sorghum, it relies on imports for aboonhe-quarter of domestc wheatuse This section
discusses the trends in wheat imports, types of imports, and the evolution of wheat policy.

3.3.1 Evolution of wheat import policy

From 1975 to 1990, the Derg regime tightly controlled agricultural markets and trade, setting
annual production quotas, restricting private grain trade and interregional grain movement,
setting administrative wholesale prices in each province, and rationing grain to urban consumers.
The Agricultural Marketing Corporation (AMC), a statened enterprise, hd a monopoly on
wheat imports.

The change of government in 1991 ushered in a series of market reforms. Irtli®BRICwas
reorganized as a public enterprigde Ethiopian Grain Trading Enterprise (EGTE$ EGTE was
given a mandate to: (a) stalzié prices with an objective to encourage production and protect
consumers from price shocks, (b) earn foreign exchange through exporting grains to the world
market, and (c) maintain a strategic food reserves for disaster response and emergency food
securty operations. Restrictions on privatsector trading were lifted, and traders were allowed

to compete with the EGTE (Rast#0,10)

However, the EGTE encountered at least three major problems in the subsequent years. First,
there was a constant tensiobetween fulfilling its mandate of price stabilization and that of
competitiveness and profitability (Bekele, 2002). Second, EGTE was not effective in stabilizing
grain prices due to its limited grain purchases and sales networkaasttbrtageof working
capital.

In the late 1990s, the mandate of EGTE was substantially revisgdiring EGTE to gradually
move away from price stabilization and focus on export promotion and facilitation of the
administration of Strategic Food Security Reserves and natidisalster prevention and
preparedness progranDuring the period 1992007, most commercial wheat imports were
organized by private tradei&Rashid, 2010)

In 2008, the Ethiopian Commodity Exchange (ECX) was launched. Althoughlypdgsighed

to hande staple grainsthe exchange did not succeed in attracting large volsmiegrain.In
2008, ECXtraded only 200 tons. Ihate 2008, the focus of the exchange shifted to coffee.
Currently, the ECX does not play a role in wheat marketing.

As a result ofising grain prices in 20083, the government imposed a ban on grain expomng-
introduced urban food rationing, suspended the local procurement program of the World Food
Programme, and began direct government imports of wheat for open market saleprared
stabilization. Since 2008, the EGTE has carried out almost all commercial wheat imports, selling
the wheat at subsidized prices to selected lasgale millers to provide subsidized bread to
consumers. This prograis examinedn more detail in Sdion 3.4.
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3.3.2 Trends in wheat imports

Although wheat production has grown steadily in Ethiopia, wheat consumption has expanded
as well, as shown iRigurell. Using 1995/96 as the base yearheatconsumption increased
from 2.1 milliontonsto 4.2 milliontons, representngan annual increase of about 4p2rcent
This isvell above the estimate population growth of approximately 2gercent implying that
per capitawheat consumption haalsobeen rising.In addition wheat production has

increased from 1L milliontonsin 1995/96 to approximately.9 milliontonsin 201314. Since
199495, wheatimportshave increasethy an average of 5.8ercentper year butthere has

been a surge ithe volume of wheatmportssince 208/-09. Though different methodologies
and data sources makedetailed comparison between this data challenging, the petage
increase in production, in excess of both consumption and import growth, suggest a relative
decline in the importance of imported wheaibsolute levels of wheat importfiowever,

remain a concern andonsume aignificantamountof foreignexchange.

Figure 11. Wheat production, consumption and import, Ethiopia (1995/96 — 2012/13)
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3.33 Types of wheat imports

Ethiopianwheat imports can beategorized in various dimensions, by variety, by type of
product, and into commercial and nesommercial (fooeaid) imports. Eacls discussedbriefly
below.

Wheat imports by variety

The twomaintypes of wheat consumed in Ethiopae bread wheat and durum wheat. Bread
wheat is softer, has a lower protein content, and is suitable for making various types of bread
products. Durum wheat is harder, with a higher protein content, and is used primarily in the
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production of pasta. Th&nited National Commodity Trade Statistics Database (UN Comtrade)
provides bilateral trade statistics that distinguish between durum wheat imports and all other
wheatimportsthough the latter category is almost exclusively bread wheat. As shown in Table
19, durum wheat accounts for 580 percentof wheat imports in most years. One reason for

this imbalance isnost of the wheat grown in Ethiopia is bread whegdt the demand for pasta

is growing more rapidly than the demand for other wheat products.

Table 20. Quantity and value of wheat imports
Quantity of imported wheat Value of imported wheat

(million tonnes) (million US$)
Durum  Other Total Durum  Other Total
1998 0.18 0.04 0.22 38.6 9.1 47.6
1999 0.28 0.04 0.33 63.7 9.7 73.4
2000 0.06 0.04 0.11 9.6 8.4 18.1
2001 0.31 0.45 0.76 47.6 88.8 136.4
2002 0.21 0.22 0.44 52.8 54.3 107.1

2003 0.88 0.73 1.60 188.7 174.0 362.8
2004 0.41 0.16 0.58 120.1 56.8 176.9
2005 0.73 0.13 0.86 187.5 37.3 224.8
2006 0.18 0.15 0.33 441 39.7 83.8
2007 0.20 0.19 0.38 58.3 75.7 134.0
2008 0.82 0.28 1.10 338.2 127.0 465.2
2009 0.80 0.31 111 220.3 101.3 321.6
2010 0.89 0.16 1.05 251.7 52.6 304.3
2011 0.60 0.48 1.08 224.0 178.6 402.6
2012 0.51 0.50 1.01 187.6 145.3 333.0
2013 0.51 0.88 1.39 211.5 316.1 527.6

Source: UN (2015).

Wheat imports by product

Wheat carbe importedin the form of grain or flour.The Food and Agriculture Organization
(FAO)rovides a breakdown of imports inteheatgrain and wheat flour. The overwhelming
majority of imports are in the form of wheat grain. While the imports of wheat grain have been
over one milliortonsin recent years, whedtour imports have been less than 10 thousaods

in most years ovethe last decade. Wheat flour imports are somewhat erratic, though, with

the quantity spiking to 99 thousartdnsin 2009 and 46 thousannsin 2011.

Food aid

Wheat imports can alsbe dividedinto food aidand commercial importsFood aidncludes

food donated by individual countries, particularly the United States, and international

organizations, mainly the World Food Programme (WHiEthiopia, food aid is used for

emergency assistance for refugees from Somalia, Eritrea, and Saddnwho live in camps in

Ethiopia. As described earlierhe Ethiopian Emergency Food Security Reserve Administration
(EFSRAmNaintains astock of wheat and other grains&sovernment agencies and international

relief agencies, such as the World Food ProgrammeGAdR E , can “borrow” fr ol

41



for rapidresponse distribution with the understanding that they will replace the grain at a later
time by inporting grain or procuring it locally (Rashid and Lemma, 2011).

In addition, food aid is used in the EthiapiProductive Safety Nets Programme (PSNP), in
which assistance is provided either in cash or in food to targeted households in selected
woredas (see Box 2)Although food aid includes wheat, maize, sorghum, barley, cooking oil,
sugar, and other food ites) the bulk of the total is wheat and wheat flour.

Box 2. Productive Safety Nets Programme

The Productive Safety Nets Programme (PSNP) was launched in 2005 to convert traditiong
aid assistance into a tool for helping poor households escape poverty through the accumul3
of human andphysical capita. The PSNP provides assistance to 7 million poor households
in 290 food insecure woredas. Beneficiaries are assured a predictable supply of assistance
number of years. The PSNP provide$5% of the assistance in the forrhaash, distributing
food only in woredas where food markets might not work well. In 2009, the PSNP transferr
2.1 billion birr and 457 thousand tons of food, equivalent to US$ 360 million or 1.2% of the
domestic product of Ethiopia. Abldied teneficiaries are required to participate in labor
intensive public works to development local infrastructure. Some beneficiaries, primarily th
elder and disabled, are exempted from this requirement (World Bank, 2011).

Evaluations of the PSNP sugghstt the benefits are relatively well targeted to the poor, thoug
the targeting effectiveness varies by region. Beneficiaries report shorter periods of food
shortages and higher caloric intake, particularly those affected by drought. Furthermore, th
wheat and maize production increased more in PSNP woredas than elsewhere, perhaps be
the cash disbursements created demand for food grains. Finally, the administrative costs g
program are about 17% of the total, lower than in many public safetyregrams in developing
countries (World Bank, 2011; G8llack et al, 2011)

Figure 12 shows the volume of wheat and wheat flour delivered to Ethiopia in the form of food
aid over time. The volatility in focaid deliveries ifargely a reflection of annual changes in
rainfall and the size of the domestic harvest. In general, food aid represef@ [3€rcentof

total wheat imports in Ethiopia.
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Figure 12. Wheat and wheat flour delivered to Ethiopia as food aid
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Source: WFP (2015).

Commercial wheat imports

Commercial wheat importeefer to wheat thatis purchasean international markets As
discussed above, in the late 1990syvate traders entered the market and organized almost all
commercial imports ofvheat This changeth 2008 as a result of two related eventsirst, the
domestic price of wheat and other grains rose significantly over 2@)@rompting a debate
aboutthe causes of the price increases (see Alemu, et al, 2008)rasdure on the

government to take action to abilize prices.Second, thesharprisein the internationalprice

of oilin 2007resulted in a significant drain on foreign reserves. Rathan flet thebirr
depreciate, the governmerntecidedto manage the disequilibrium by rationing foreign
exchange Rivate wheat importers found it increasing difficult to accessfibreign currency
needed to import wheat.

In response to these two eventhie Ethiopian Grain Trading Enterprig&G TEpegan importing
wheat in 2008. The wheanported byEGTEs soldat a subsidized price to larggzale millers.
These millers must agree to sell the wheat flour at an administratidetgrmined subsidized
price to bakeries. The bakerigs turn, are obligated to produce bread and sell itaat
administrativelydetermined subsidized price to the publiln 201415, the EGTE sold imported
wheat toselectedmillers at US$ 275 peon, andthesemillers are equired to sell the flour at
US$ 398 peton to selectedbakeries. Theebakeries are then obligated to sell bread from this
flour at US$ 0.07 per 10frams(USDA, 2014).

According to the USDA (2014)etdistribution of wheat imported bGTE is seasonalith
most ofthe wheat delivered between May and October, the six months prior to the beginning
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of the meherwheat harvest.This dampenghe seasonality of wheat prices in Ethiopia and
reduces the cost of the wheat import subsidig3n the other handthe EGTE sources report

that the wheat shipments to the millers do not vary by month. Since these shipments include
domesticallysourced wheatis well as importst is possible that thehipments contain mostly
imported wheat in theoff seasorand localWwheat after the harvest.

Out of theestimated 650 largecale flour mills in Ethiopiabout one thirdpurchase subsidized
importedwheatfrom EGTE Table22 shows the distribution of EGTE wheat by region. Addis
Ababa and Oromia are the two largest ipgents of EGTE wheat, together accounting for
almost half of the total. The total number of millers receiving EGTE wheat is 205.

Table 21. Distribution of EGTE wheat to millers

Number EGTE sale Percent
Region of millers (quintals/month)  of sales
Addis Ababa 37 128,622 27.3
SNNP 54 69,802 14.8
Tigray 17 57,754 12.3
Ambhara 26 63,000 134
Oromia 58 100,265 21.3
Somalia 3 5,837 1.2
Dire Dawa 3 13,514 2.9
Gambela 3 18,000 3.8
Benishangul 1 6,088 13
Afar 3 2,500 0.5
Harari 0 5,308 1.1
Total 205 470,690  100.0

Source: EGTE, 2015.

Private traders havbeen almost entirely squeezealit of the wheat import market. Although
private sector imports are legal, it is difficult filtadersto obtain foreign currency to purchase
imports. Even if they were able to access foreign currency, they would not be able to compete
with the subsidizd price at which EGTE sells wheat.

3.4 Consumption of wheat and wheat products

Wheat is consumed in a variety of products in Ethiopia, including bread, porgdgé),

roasted grainKolo) boiled graintifro), pasta, local beetdla), and differentconfectionary

products Rural households tend to consume wheat from their production or to purchase

wheat grain, both of which they have ground at sasalhle mills throughout rural areaslrban
household also purchaséarge quantities of wheat grainub wheat flour is also available.

Higher income households purchase bread and pasta, which are more expensive but also save
time in preparation. The demand for bread and pasta is small but growing quickiseasltof

rising incomes and urbanization

44



3.4.1 Patterns in Ethiopian wheat consumption

On average, Ethiopians consume aboukB@gramsof wheat per person per year, including
the wheat equivalent of bread and other wheat productsccording to the food balance sheets
of FAO (2014)yvheat is thirdin the quantity of consumption among foods Ethiopia after

enset (51 kg/person) and maize (43 kg/pers@®eTable23). Wheat accounts for 1gercent

of the total caloric intake, placing it second afteaizeand slightly ahead of teff, sorghum, and
enset (1012 percenteach).

Two caveats need tbe mentionedregarding these estimates. First, the contribution of each
food varies from year to year depending on the size of the han®@sice wheat is importe

and a major component of food aid, it can serve as a shock absorber, with an increased share
due to imports in years when the harvest is below average. Seesraiscussed in section 2.2,
there seensto be a discrepancy between production, impgrandconsumption figures, in

which production plus imports exceed apparent consumption by roughly 1 nidliesx The

FAO consumption estimates are quite similar to (and probably based on) estimateth&om
Ethiopian Household Income, Consumption, and Exjered(HICE) Survey, carried out in 2011
The FAO food balance tables reconcile this discrepancy by allocating 1.1 tomBarf wheat

to “other uses” (other than food, feed, seed,
interpret the consumptiorpatterns in the HICHEatawhile recognizing that wheat production is
over-estimated and/or wheat consumption is undestimated.

Table 22. Staple foods and their contribution to the Ethiopian diet (2011)

Commodity Consumption Caloric contribution Share of caloric
(kg/person/year) (kcal/person/day) contribution (%)

Wheat & products 32 288 14%

Barley & products 14 117 6%

Maize & products 43 405 19%

Sorghum & products 25 213 10%

Teff (1) 27 262 12%

Enset (2) 51 211 10%

Pulses 19 176 8%

Other foods 433 21%

Total 2,105 100%

Source: FAO Food Balance Sheet (FAO, 2014)

(1) Listed as “Other cereals” in F

(2) Listed as “Other roots” in FAC

The HICE Surveata allow us to examine thgatternsin wheat consumption among different
types of households in Ethiopia. As showitable24, wheat and wheat products are
consumed by almost all urban households @@centin cities and 84ercentin towns), but
only half of rural households. Not surpngly, per capita wheat consumption is highecities
(40 kg) and towns (39 kt)an in ruralareas 80 kg). This igprobably a reflection of the fact
that wheat is aelatively expensive source of calorisdthat incomes aregenerallyhigher in
urbanthan ruralareas. It is worth noting that the share of the budget allocated to wheat and
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wheat products is lower in cities (4p2rcent) than in rural areas (6 fserceni), reflecting the
higher incomes in urban areas

Acrosghe regions, Tigray has the highest level of per capita wheat consumption (581kig)is
because a relatively large share of househalolssume wheat (69percen? and because

wheat consumption among those households is relatively high (84 kg per petsajdition

the share ohouseholdbudgets spent on wheat in Tigray is @&cent the highest among the
regions of Ethiopia. In contrast, SNNP has the lowest level of wheat consumption, 14 kg per
capita. Again, this is a combination of the small petage of households consuming wheat
(43perceni and the low level of consumption among them (33 kg per capita). The availability
of enset andmaize in SNNP probably explains the low level of wheat consumption. Amhara
and Oromia lie in between these egmes, with consumption levels of 27 and 37 kg per capita,
respectively.

Femaleheaded households consume somewhat more wheat than hasded households (36
kg compared to 31 kg peapita)though this mayoe relatedto differences irgeographic
distribution or other factors, rather than gender per se.

Table 23. Consumption of wheat by type of household

0 % of Quantity of wheat Value of wheat .
% of % share in
Household household househqlds consumed - consumed - the total
category in consuming All Consuming All Consuming value of

category wheat households households households households consumption
products (Kg/Person/Year) (ETB/Person/Year)
Location
Cities 8 90 40 44 332 367 4.2
Towns 14 84 39 47 264 315 4.0
Rural 78 52 30 57 149 287 6.5
Region
Tigray 6 69 58 84 275 397 8.2
Amhara 26 55 27 49 143 262 55
Oromia 38 64 37 57 199 310 5.9
SNNP 20 43 14 33 90 208 4.2
Other 9 81 46 56 332 407 6.1
Sex of head
Male 75 59 31 51 172 289 5.6
Female 25 60 36 60 204 341 6.1
Income quintile
Poorest 20 41 15 36 70 168 7.7
2nd 20 51 24 46 116 229 6.9
3 20 58 34 58 167 287 6.6
4th 20 68 40 59 222 326 5.5
Richest 20 79 47 60 324 411 3.5
Ethiopia 100 59 32 54 180 302 5.7
Source: Aut hor s10Hausebhold ynsome, Camgumptidn end Expénditure Survey

Finally, the table highlights differences in wheat consumption across income groups. Per capita
wheat consumption rises steadily from 15 kg pepita in the first (poorest) quintile to 47 kg
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per capita in the fifth (richest) quintileThis iscausedby a rising share of households

consuming wheat, as well as an increasing quantities among wheat consumers. Although the
guantity and value of whetaconsumptionrisewith income, theshareof the budget allocated

to wheat and wheat productactuallydeclines. The budget share of wheat products is 7.7
percentamong households in the firguintile but falls to just 3.%ercentamonghouseholdsn

thef i fth quintile. This patt ergoodmednihgerattthe t he f
income elasticity of demand for wheat is greater than zero but less than one.

3.4.2 Determinants of wheat demand

In this section, we present the results of an ecoretric analysis of the demand for wheat and
wheat products. This analysis provides an estimate of the effect of each housefold
characteristics (such as income) on wheat demand after taking into accouefféet of the
other characteristic§such agthe genderof the head of household Box 3 describes the
methods and interpretation of results.

The resultsare presentedn Table 3, wherethe first four columns represent different wheat
products and the last column represents the combined demand for all four wheat products
Compared to femakheaded households, maleeaded householsispend more on wheat
products (except bread) after controlling for other characteristics. Urban households spend
more on bread and pasta but less on wheat grain and flour, which may reflect the greater
availability of processed wheat produdtsurban areas and/or a higher opportunity cost of
food preparation. For all four wheat produaadthe sum, the coefficienbn per capita
expenditure is positive, while the coefficient on its square is negafives meanshat the
budget share has an inverteddlhape, in which theharerises with income but then levels off
and falls at higher income level¥he coefficiend indicate that the budget shares allocated to
wheat grain, flour, and bread reaches a peak below thé gércentile, while the shares
allocatedto pasta continue rising past the 9@ercentileof income.

The coefficients associated with each region pane the budget share in that region withe
sharein Tigray, the reference region. Households in every region listed allocate a significantly
larger share of their budgets to pasta and bread than households in Tigray. The mttern
mixedfor wheat gran and flour, but most regions spend less on these products than Tigray.
Looking at the combined demand for wheat products in the last column, households in Somali
and Harari allocate the largest share of their budgets to wheat, while those in Beneshangul
SNNP, and Gambela allocate the least, after controlling for income and other factors.
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Box. 3. Interpretation of the demand analysis

The demand analysis uses a variation of the quadratic almost ideal demand system, except
we exclude prices from the analysi/e exclude prices because a) the HICE only has unit val
(total value divided by quantity) which is influenced by quality variation in the commodity ang
the wide range of local units makes it difficult to calculate a standard price for each tramsacti

The model takes the following form:

i o 1IN d aQOANDIG |
where s = the budget share of the commodity for household i
exppe= expenditure per capita (a proxy for income) for household i
Z = a vector of housetid characteristics of household i

a,, BB and y are parameters to be estim
€i = the error term for household i.

The table shows the effect of each explanatory variable (listed on the left side) on the demal
each type of wheat productigted along the top)Demand is express as a budget share: the va
of consumption of the wheat product as a share of total consumption expendituneler each
coefficient is the standard error in parentheses along with asterisks to indicate theofevel
statistical significance. One asterisks means the coefficient differs from zero with 90%
confidence, two asterisks indicate 95% confidence, and three mean 99% confidence. For
example, maleheaded households spend 0.00586 or about 0.6 percentage poiots on all
wheat products than femalaeaded households, after controlling for income and the other
household characteristics listed. The asterisks indicate that this is different from zero with 9
confidence.
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Table 24. Econometric analysis of determinants of demand for wheat and wheat products

D ey weagan ‘e e pasa A

Male head of household 0.00101 0.00489 -0.00042 0.00038 0.00586
(0.00051)* (0.00116)** (0.0003) (0.00017)*  (0.00138)***

Literacy (can read and write) -0.00017 -0.00126 -0.00153 -0.00118 -0.00414
(0.0006) (0.0010)  (0.00026)***  (0.00016)***  (0.00119)***

Household size 0.0003 0.00132 -0.00038 0.0001 0.00135
(0.00014)* (0.00027)***  (0.00007)***  (0.00004)***  (0.00032)***

Urban residence -0.0039 -0.00775 0.01241 0.00202 0.00278
(0.00033)*** (0.00080)***  (0.00048)***  (0.00019)***  (0.00101)***

Log per capita expenditure 0.00579 0.05741 0.02545 0.00732 0.09597
(0.0042) (0.01141)**  (0.00257)***  (0.00090)***  (0.01322)***

(Log per capita expenditure)2 -0.00037 -0.00352 -0.00162 -0.00038 -0.00588

(0.00022)* (0.00064)***  (0.00015)***  (0.00005)***  (0.00074)***
Regional dummiegTigray base)

Afar -0.00192 -0.01618 0.00408 0.01315 -0.00088
(0.00072)*** (0.00288)**  (0.00085)***  (0.00101)**  (0.0031)
Ambhara -0.00085 -0.02699 0.00125 0.00037 -0.02622
(0.0006) (0.00212)***  (0.00031)***  (0.00012)***  (0.00227)***
Oromiya 0.00173 -0.02423 0.00192 0.00156 -0.01903
(0.00069)** (0.00209)***  (0.00031)***  (0.00015)**  (0.00227)***
Somali 0.01275 0.01036 0.00119 0.01479 0.03909
(0.00181)** (0.00331)***  (0.00032)***  (0.00124)**  (0.00388)***
Beneshangul -0.00381 -0.04335 0.0008 0.00171 -0.04464
(0.00051)*** (0.00198)**  (0.00037)**  (0.00030)**  (0.00213)***
S.N.N.P 0.00108 -0.04343 0.00233 0.00085 -0.03917
(0.00065)* (0.00202)***  (0.00033)***  (0.00015)**  (0.00218)***
Gambela -0.00266 -0.03909 0.00115 0.00253 -0.03806
(0.00054)*+* (0.00206)***  (0.00036)***  (0.00047)**  (0.00225)***
Harari -0.00163 -0.00031 0.01607 0.01167 0.0258
(0.00052)*** (0.0029)  (0.00115)**  (0.00110)**  (0.00314)***
Addis Ababa 0.00077 -0.03082 0.00861 0.00307 -0.01837
(0.0005) (0.00184)**  (0.00054)***  (0.00024)**  (0.00200)***
Dire Dewa -0.00067 -0.01236 0.02001 0.01399 0.02097
(0.0006) (0.00263)***  (0.00169)***  (0.00115)**  (0.00343)***
Constant -0.0278 -0.20775 -0.06915 -0.02935 -0.33404
(0.0203) (0.05113)***  (0.01057)**  (0.00390)**  (0.05936)***
Rsquared 0.0200 0.0800 0.1300 0.1100 0.0800
Adjusted R2 0.0200 0.0800 0.1300 0.1000 0.0700
N 27663 27663 27663 27663 27663
Source: Aut hor s10Hausehold ynsome, Csmrfiption &nd Expehdit@8urvey

The coefficients on expenditure per capita can be converted into an income elasticity, as shown
in Table B. The income elasticity of wheat according to the HICE data and this mod3 itO.

the mean income levelThis meanshat if income rises 1Percent the demand for wheat

products will rise8.3 percent In other words, as income rises, Ethiopian household increase
their consumption of wheat products but not proportionately with income, so that the share of
incomespenton wheat declines.
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Table 25. Income elasticity of different wheat products

Wheat Wheat All wheat
: Bread Pasta
grain flour products
Average budget share (%) 0.480 2.21 0.52 0.21 35
Income elasticity of demand 0.87 0.83 0.49 1.34 0.83
Source: Aut hor sI0Hausehold ynsome, Camgumptidn end Expénditure Survey

This elasticity confirms the status of wheat as a preferred staple. The income elasticity of less
preferred staples (such as maize and sorghurggrerallyless than 0.5, while the elasticity of
eggs, meat, and dairy products is often close to or greater thanAsBuming 2.@ercent
population growth and @ercentgrowth in per capita incomdahe demand for wheat products

can be expected to risat 7.7percentper year.

The income elasticity of pastai84, i ndi cating t hat i thequastitya “ | ux
purchasedand the budget share rise with higher incomédsis isnot surprising given that

pasta is a more processed wheat puad, so it is both more expensive as a source of calories

and more convenient in terms of preparation timgsing the same assumptions as abae

demand for pasta can be expected to grow at J@ercentper year.

The income elasticity of wheat graamd wheat flour are similar to the elasticity of all wheat
products, which is the expectedyiven the large share of wheat that is acquired in the form of
wheatflour. The only surprising result is the income elasticity of bread, wisielstimatedat

0.49. Like pasta, bread is more expensive but more convenient than grain and flour, so we
would expect the elasticity to be greater th#mat of grain or flour.

3.4.3 Ethiopian wheat consumption in international context

In the international context, Ethiopiamheat consumption is higher than that of many

countries in sukSaharan Africa, such as Nigeria, Ghana, and Uganda, but about half the world
average of 65 kg per capita (segure 23. The Africawide average wheat consumption is

about 50 kg per capitdyoosted by the high levels of wheat consumption in South Africa and
the North African countries.

Globally, wheat consumption is declining slowly over time, as middi@me countries diversify
their diets away fronstaplegrainsand toward fruits, vegetables, meat, fish, and dairy

products However, within suSaharan Africa, several countries aseriencing risingvheat
consumption as more consumeranafford bread and wheat flour, which is convenient but

more costly than loallyproduced maize, sorghum, amdssava Uganda, Ghana, Kenya, and
Nigeria have all seen rising wheat consumption over the last decatieat consumption in
Ethiopia has been higher but more stable than in these countries. Since 2000, Ethiopidan whea
consumption has remained in the range of3a kg per capitésee Figure 14)
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Figure 13. Wheat consumption in selected countries over 1995-2011 (kg/capita/year)
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Source: FAO Food Balance Sheets (FAO, 2tifigt)/faostat3.fao.org/download/FB/FBS)E

3.5 Impact of the wheat import subsidy policy

What is the impact of the wheat import subsidy policy on consumers, producers, and the
Ethiopian government? Thsection provides a summary of the mampacts Our estimates

are based on the year 2014, but it is useful to keep in mind that the distributional impact of the
policy changes from year to year, depending on international prices, domestic producten, an
the details of the subsidy policy that year.

Table Z shows the cost of EGTE wheat imports in 2014. The CIF value of wheat in Djibouti was
US$340fon. The cost of transporting the wheat to a warehouse in Addis Ababa is U&$73/
including clearing it through customs, transporting to Addis, and unloading it into a warehouse.
Thus, the import parity price of wheat in Addis is US$413gewithout subsidy. However, in

2014, the EGTE sold wheat to millers at a price of 550 Hiridtjor US$ 28@6n. This implies

that the value of the subsidy is US$ 1@®8Y or 32percentof the unsubsidized import parity

price in Addis.

51


http://faostat3.fao.org/download/FB/FBS/E

Table 26. Prices and costs of wheat imported by EGTE

Cost

Row Cost component ETB/quintal US$/tonne
1 Purchasing price CIF Djibouti 668.63 340
2 Import tax (5%) 0.00 0
3 VAT 15% of purchase price 0.00 0
4 Withholding tax 0.00 0
5 Clearing & forwarding 46.27 24
6 Demurrage (1% of purchase price) 0.00 0
7 Insurance 0.31 0
8 Bank charge 0.00 0
9 Interest (9.5% of purchase price) 0.00 0
10 Plastic bag 0.00 0
11 Transport cost Djibouti to Addis Ababa 89.00 45
12 Unloading charge (labour) 4.00 2
13 Miscellaneous expense 4.00 2
14 Import parity in Addis without subsidy (sum of rows 1-13) 812.21 413
15 EGTE sale price of wheat (import parity with subsidy) 550.00 280
16 EGTE subsidy (row 14 minus row 13) 262.21 133
17 EGTE subsidy (% of actual cost) (row 16 / row 14) 32% 32%

Source: EGTE.

To evaluate the impact offte wheat subsidy, we need to estimate what the wheat market
would look like in the absence of the policy. We knowat thithout the subsidy the wheat

price would be higher, butvhat would the price be and how much would be imported?

can use a singleommodity model to predict wheat supply and demand in the absence of the
subsidy.However, in calibrating the model, we need to make some assumptions:

1 Wheat supply has a doubleg relationship with wheat prices, with a price elasticityd@&.
This is lausible number for a staple crop in a developing country, where supply is
relatively inelastic because of low fertilizer use and thrgdashare of farmers that are
producing for own consumption rather than the market.

1 Wheat demand has a doubleg relatonship with wheat price, with a price elasticity-of
0.3. Staple foods amgenerallyinelastic in demand, but this partially offseby the fact
that Ethiopian diets are relatively diversified with four main staple grains.

1 The effect of the subsidg fully transmittedto retail prices and producer price3his
impliesthat marketing margins are not affected by the wheat subsidy, so traders and millers
do not share the costs or the benefits of teebsidyfor consumers and farmers.

1 The effect of the PSNP and other assistance programs is neutral on wheat markets.
Although the PSNP distributeskind food grain, including wheat, which could suppress the
demand for wheat, but it also distributes cash paymehts increase the demantbr food
grains, including wheat. A multimarket equilibrium analysis suggested that the effect of the
PSNP program on grain prices is negligible (Alemu et al., 2010).

1 Domestic wheat and imported wheat are easily substitutathtgerviews with millers
suggessthat imported wheat icleanet but the quality of the wheat is lowerMost large

52



scale mills already rely on domesticgiyoduced wheat, so this is a reasonable assumption
in the case of bread wheat. There may be less substitutability for pastafacturers, who
need to use durum wheatvhichis difficult to procuredomestically.

Based on these assumptions, the results of our wheat model are illustrated by Figure 14.
According to the model, in the absence of the wheat subsidy, the wholpsake in Addis
Ababa would rise from US$280 to US®/3dn. The higher price wouldaase consumers to
shift to other food grains, contracting wheat demand from 4.4 to 4.12 mitboris. At the same
time, the higher price would stimulate wheat productiawrh 3.9 to 4.12 milliortons. As a
result, the demand for imported wheat disappears.

Figure 14. Diagram of supply of and demand for wheat in Ethiopia
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With these results, we can now calculate the benefits and costs of the wheat sufi$idycost
of the subsidy to the government is tvelumeof wheatimports multiplied by the unit cost of
the subsidy

Fiscal cost of the subsidy = 0.8onsx US$ 133/t = US$ 66.5 million

Consumers benefit from the subsidy because they enjoy lower prices for wheat and wheat
products. The value of the subsidy (consumer surplus) can be calculatedraduicgon in the
price of wheat multiplied by the averagf the quantities consumedith and without the
subsidy. The subsidy causes the price of wheat to fall from theséficiency level of US$
342/ton to US$ 280on:

Consumer gain from subsidy = (US2-280) x (4.8-4.12)/2 = US$.7 million
Consumegain from subsidy = (US$ 3280) x (4.40+4.12)/2 = US$ 264.1 million
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The subsidy has a negative effect on farmers because it lowers the price of wheat. The cost of
thisto farmers(producer surplus) cabe calculatedas the change in the price of wheat
multiplied by the average of the quantities produced with and without the subsidy:

Farmer loss from the subsidy = (US$-28D) x (4.123.90)/2 = US$ 6.8 million
Farmer loss from the subsidy = (US$-28D) x (4.12+3.90)/2 = US$ 248.6 million

Thus, the what subsidy policy incurs costs of Us5+248.6 = 314 rillion to the
governmentandfarmersto deliver US®64.1million inbenefits for wheattonsumes. This
meansthe benefit-costratio is 084:1; for every 10irr in costs to the government and
farmers consumers receive benefits 84 birr.

Typically, taxes or subsidies have benedist ratiosthat areless than 1.0 because they
introduce a distortion into the markeHowever, in this case an additional factor is at wark:
takes a US$138#n subsidy to reduce the price of wheat by US$#8®. The firstUS$71fon of

the subsidyhave no effect because they are not sufficient to make wheat imports competitive.
Only with the 729 dollar of subsidy do imports begin and tpelicy begins to reduce the
domestic price.

What is the distribution of gains and losses among farraagsconsumers?Concerningvheat
producers, survey data indicates that pércentof wheat farmers do not sell any wheat, so
they would not be affectedy the lower price associated with the wheat subsidy. Among the
40 percentof wheat farmers who do sell wheat, sales are concentrated among the larger
farmers (those with more than 2 hectares) and farmers in the top expenditure quintile.

Regarding consners,we do not havejuantitative information orwhichhousehold purchase
bread made with EGTilported wheat, but we know that the wheas distributedto large
scale mills located in the major cities of Ethiopia. Within each city, the subsidizedidread
available at shops throughout the city, so it is reasonable to assume that the bearefits
distributedamong urban households roughly in proportion to their consumption of bread.
Given that urban incomes are higher than the average income in Ethibpi@es not seem that
the benefits of the wheat subsidyre focusedn lowincome households.

A more detailed analysis sfirvey data and some additional assumptions would be necessary
to estimate the detailed distributional impact, such as the effefdhe wheat subsidy on the
overall incidence of poverty. However, based on our preliminary analysis, it seems that the
wheat subsidy policy redistributes income from taxpayers and larger wheat farmers to urban
households. However, the value of benetidsconsumers is jusd4 percentof the cost to

farmers andaxpayers

Alsq it should be noted that this analyssbasedn the prices and import quantities that
prevailed in 2014. The cost of the subsidy and the bewest ratio will vary dependingn
international prices, the subsidized wheat price, and the volume of EGTE imports, which vary
from year to year.

54



4 Summary and Recommendations
4.1 Summary

Wheat is one of the four most important food grains in Ethiofggaa source of calories in the
diet, wheat is second to maize. In terms of the area of production, wheat is fourth, after teff,
maize, and sorghum. In terms of the value of production,4t'ier 5", after teff, enset, and
maize, and approximately tied with sorghum.

Wheat productiorhas expanded rapidly in the past decadecording to the CSA, wheat
production has grown at 7.percentper year since 19996 and9.3 percentover the past
decade.

The expansion of wheat area and higher yields have each contributed roughly equay to t
growth. Since 19945, wheat yields have doubled, rising from foBshectare to 2.4
tons/hectare. This represents an average growth rate ofg@&ent slightly more than the
rate of wheat area expansion over this period.

However, large discrepares between wheat production and consumption estimates need to be
resolved.One discrepancy is the estimated volume of wheat production and imports is 1.6
million tons greaterthan what can be accounted for by human consumption, seed, feed,
industrial ugs, and losses. Another issue is that official wheat yield estimates 8@ 15
percentgreater than yield estimates from other sources.

Wheat production occurs throughout the central highlandEtbiopiabut is concentratedn a
few zones Just six zaes account for more than half of Ethiopian wheat production: Arsi, Bale,
West Arsi, East Gojjam, East Shewa, and South Wello.

Wheat farms are numerous, but most are smalhe Agricultural Sample Survey (AgSS)
estimates that there are 4.7 million wheat farms, but the average size is just 0.34 hectares.

Almost threequarters of wheat areés fertilized According to the AgSS, p&rcentof wheat
area is fertilized, up from 5dercentten years ago and more than other major cereals. The
application rate has increased to 140 kg/fertilizeettarethough this is still less than
recommended levels.

Less than @ercentof the wheat areas plantedwith purchased, improved seedlthough it is
not necessary to buy new wheat seed every year, this is a very low rate of replacement.
Shortage of certified seed is a contributing factor.

One of the most common priorities identified by farmers is teas® the quantity and quality
of improved wheat seed availabl&his isa particular source of concern given the threats posed
by yellow rust and stem rust, to which many of the most widely used varieties are susceptible.

The use of mechanization andgation in wheat production is very rard.ess than frercentof
wheatarea in Ethiopias irrigated and less than percentof the wheat plots are cultivated
with tractors. Almost all wheat plots apgowed using animal traction.

Total grain storge capacity in Ethiopia is estimated to be 29 miltmms. The quality of
storage ranges widely, from traditional -tuintal goteras to largscale warehouses operated
by the EGTE.
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The capacity ofmfarm grain storage ialmost 26 milliortons, accounting for 8ercentof the
total. Although onfarm storage facilities are small and very simple, there are more than 10
million on them. Surprisingly, farmers report very low4(Rercen storage losses.

A large majority of wheat farmers engageonfarm storage According to both the AgSS and
the 2012 Baseline Survey, large majorities98@ercen) of wheat farmers had some wheat in
storage at the time of the survey. Wheat is retained both for later consumption and for later
sale whichcontradictsthe view that farmers are forced to sell their entire surplus at harvest to
meet cash needs.

The role of cooperatives in wheat storage is negligidlecording to the 2012 IFRPRTA
Baseline Survey, just Opgrcentof wheat sales went through cooperative. Almost all wheat
sales werdalirectto traders.

Grain wholesalers repoveery littlelong-term wheat storage.During the 200708 spike in grain
prices, government officials accused tradefspeculation and hoarding, and in a few cases
stocks were confiscated. As a result, traders remain reluctant to engage in seasonal grain
storageor reluctantto report it.

The share of wheat production that is marketed is in the range -@5k&rcent Theshare
varies from year to year, being highafter a good harvest.

Most of the marketed surplus producedy a relatively small number of medium and large
farms. Household surveys suggest that @rcentof wheat farmers do not sell any wheat. The
top 20percentof wheat sellers account for éercentof wheat sales. The marketed surplus
ratio is higher for highemcome farmers, farmers with more land, and farmers in SNNP.

The share of wheat sold by growers vagggificantly across different types of houskts.
The marketed surplus ratis positively relatedo farm size and ownership of equipment and
livestock. ltis negatively relatetb distance from roads and the nearest cooperatiaed
holdingother factors constant, it tends to be greatest in SNiXE lowest in Tigray.

The lack of increase in the marketed surplus ratio is m(@sttynot entirely)explained by rural
population growthand growing demand for wheat by wheat groweB&ased on these factors
alone, wheat demand among wheat farmers slibgrow at 7.lpercentper year. Estimated
annual growth in wheat productioaver the lastdecadeis 9.3percent

Wheat surpluseare geographically concentratedVe estimate zondevel market surpluses
using HICE consumption data and AgSS productitmm drwethirds of the zondevel surpluses
come from just four zones: Bale, Arsi, West Arsi, and East Gojam.

Addis Ababaepresentsa relatively small proportion of national wheat demantiddisAbaba

represents the largest deficatreabut accounts fojust 12percentof the zonelevel deficits.

Fafanf Somal i) and Sidama (SNNP) are the second a
respectively.

Most of the wheat flows are ruralral rather than ruralurban A simplified leastost analysis
of how to distribute surpluses among deficit zones suggests that most of thezated flows
are from one rural area to another rather than from rural areas to cities.
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Smaliscale mills account fan estimated 6%percentof the total milling capacityn Ethiopia
We estimate that there are roughly 29 thousand srsatle mills in Ethiopia with a total
capacity of about 15 milliotons. By contrast, there are 682 largeale flour factories with a
total capacity of 7.9 milliotons.

Smaliscale nils and largescale flour factories cater to different marketSmalscale mills

serve wheat farmers who wish to mill their wheat, rural households that buy wheat, and a good
number of urbarhouseholds. Largscale flour mills purchase imported wheat frab&TE and
domestic wheat from traderto sell to bakeries and urban wholesalers and retailers.

Ethiopia imports about one millidonsof wheat each yearThis includes food aid and
commercial imports by EGTE, the proportions of each vary widely frontygaar.

Food aid, much of which is in the form of wheat, is used for emergency relief and the Productive
Safety Net Programme (PSNE)mergency relief stockae maintainedy the Emergency Food
Security Reserve Administration, which can be useddtynal and international agencies for
assistance programs provided they replace the grain later. The PSNP distributes both food and
cash to targeted households in selected woredas on a sustained basis.

Commercial wheat imports consist almost entirdlEGTE imports to supply subsidized wheat
to selected millsThe EGTE purchases wheat on the international market and distributes it to
205 mills in different cities at subsidized prices. The mills are required to sell the flour to
designated bakeries a controlled price, and the bakeries are required to sell bread at a fixed,
belowmarket price.

Most largescale mills do not receive subsidized wheat from the EGata from the Bureau of
Investment indicate that there are 682 largeale flour mills, of which 205 receive EGTE wheat.
Theother largescale mills rely entirely on locadbroduced wheat.

Wheatplays an important role ithe Ethiopian diet Wheat ad wheat products account for 14
percentof the caloric intake in Ethiopia, making it the secandst important food item after
maize.

Wheat consumption varies significantly across types of househBleisapitawheat
consumption is greater in citiehan rural areas, greater in Tigray than the other main regions,
and greater among higimcome households than loimcome households. In fact, the richest
quintile of Ethiopians consumes three times as much on a per capita basis than the poorest
quintile.

The share of the budget allocated to wheat and wheat products rises with income among poor
householddut begins to fall at middle and higher income leveélsis inverted $hapeis also
foundin other countries whichimplies that as Ethiopia gets riahét will eventually diversify its
diet away from wheat and other grains.

At the average income in Ethiopia, the income elasticity of demand for wheat isTaBB.g
population growth andncomegrowth into account, his suggestshat total wheat demand will
grow at 78 percentper year. The income elasticity of pasta is higher, suggesting demand
growth of more than 1@ercentper year.
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In 2014, he EGTE subsidies of imported whe&ate equivalent to 3%ercentof the import
parity price in AddisAccording tahe EGTE datahe cost of imported wheat delivered to Addis
was US$4136n, andthe price at which EGTE sake wheat to millersvasUS$280ton.

Without the subsidy, commercial wheat imports would not be viabRO14and wheat prices
wouldhave beer22 percenthigher. Making plausible assumptions about the price elasticity of
supply and demand, we estimate that domestic production and consumption would equilibrate
at a price of US$346in.

The costs of thevheat importsubsidy to government and farmerseighttimes greater than

the benefits that accrue to consumerBhe fiscal cost of the subsidy is about US$66
million/year, the costs to farmers in the form of lower prices is almost US$ 7 million/yedr, an
the benefits to consumers is less than US$9 million/year. One reason for the low hbmrsfit
ratio is that the subsidy costs US$1881 (the difference between the import parity price and
the subsidized price), but it only reduces the domestic price8$62fon (the difference the
no-subsidy market price and the current price).

4.2 Recommendations

More resources shoulak allocatedo agronomic research on wheat, particularly the
development of rustesistant varieties Yellow rust and stem rust threatethe viability of

several of the most popular varieties of wheat in Ethiopia. In the short run, there is a need to
accelerate the development and release of russistant varieties. In the longeun, Ethiopia
needs to build up its agronomic researdapecity to increase the rate of varietal development.
International research confirms the high rates of return from investment in crop breeding and
other agronomic research.

Priority needs tdbe givento increasing farmer access to greater quantitietigh-quality

wheat seed.Wheat farmers report that thguantity and quality of the available seed ikey
constraint to increasing yields and reducing pestd diseaseelated problems. The Direct
Seed Marketing program isséep forward in streamlimg the supply channels, but there is also
a need to increase the capacity of the seed system to producedughty wheat seed.

The Ethiopian extension service will neetiéstrengthenedo facilitate greater use of inputs

and greater commercializatiorMore specifically, the development agents will nebd ability

to deliver a more complex message regarding fertilizer as Ethiopia transitions from uniform
recommendations tdocation-specificrecommendatios. In addition they will need to provide
more information and assistance in agricultural marketing, including advice on prices, buyers,
timing, and location of sale.

The government should explore possible explanations for the piodwcinsumption

discrepancy in wheat statisticsThe estimated quantity of wheat production plus imports

greatly exceeds the estimated consumption of wheat products, implying that production is
over-estimated and/or consumption is undeestimated. Give that policy decisions depend

on the quality of wheat data, it is important that statistical authorities explore and test possible
explanations for this discrepancy.
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The government should seek to encourage rather than discourage grain storage by private

traders. Government policy supports eiarm and cooperative storage in recognition of the

fact that more grain storage between the harvest period and theseison would reduce

seasonal fluctuations in prices. However, grain storage by private tradbrsves the same
objectives. Nonet heless, official cr-D& i ci sm
food price spikénavediscourage traders from engaging in grain storage. A statement from

the government that grain storage activity by goast is legal and socially useful could

stimulate greater storage and investment in storage facilities.

Clarifying government support for private storage should precede any further public investment
in grain storage.lt would be countesproductive to sgnd scarce public resources on storage
facilities while traders who may be willing to carry out the same functions at no cost to the
government are discouraged from doing so.

More information on the economics of wheat (and other grain) storage is nedtttpia has

a relatively rich set of data on the producer and retail prices in different markets. This
information could be combined with data on the costs of grain storage to evaluate the benefits
and costs of storage activity. Highly seasonal priceshich the interseasonal price

differences would clearly cover the cost of storage, would be clear evidence of-under
investment in storage.

The most important factor for increasing marketed surplus is to expand wheat produciisity.
wheat yieldsncreasethe surplus beyond consumption needs will be greater.

Reducing transaction costs is another strategy for increasing the share of wheat production that
is marketed.Wheat farmers that are far from an alleather road sell a smaller share of thei

wheat harvest, reflecting the cost of getting the harvest to market. Improving rural feeder

roads in wheaproducing zones would expand marketed surplus, as would improving the
system of market information.

The wheat subsidy shoube reformedn a way that improves costffectiveness Efforts are
needed to improve theosteffectivenesf the subsidy defined as the ratio of benefits
delivered to poor and vulnerable households to the cost of the systérhss carbe achieved
by identifying ways to reduce the overall cost and to improve the targeting of assistance to
poor households

In the shoriterm, one way to reform the subsidy system would be to phase out imports and
provide subsidized domestic wheat to erdl. Based on prices in 2014, the cost of purchasing
wheat domestically to supply millers at subsidized prices would be significantly less than the
cost of importing wheat from the international market. In the shdot mediumterm, the

EGTE should proseiwheat from the lowestost supplier, which will often be local suppliers.

The system of providing wheat at subsidized prices to millers and controlling the prices of flour
sold to the bakeries and of bread sold to consumers wbeldetained at leastin initially.

In themediumterm, there is a need to improve the targeting of the urban bread subsidy.
Currently, subsidized bread is available in many stores throughout Addis Ababa and other cities.
One optionfor targeting this assistance would be ugeographic targeting, in which only

bakeries in lowincome neighborhoods would receive subsidized flour. Another alternative
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would be toextend a PSNFRke safety net into urban areadeveloping lists of poor and

vulnerable households who are eligibte sSubsidized breadThis coulde implemented in a
voucher system, in which targeted households receive vouchers and use them to buy bread at
subsidized pricesAlthough this would entail administrative costs, these costs are just 16
percentof the PSNIRosts so they woulbe offsetby the savings resulting from not subsidizing
bread for middle and higherincome urban households.

In the longer term, a voucher system could replace the complex system of subsidizing wheat to
millers and controlling thddw of flour to bakeries and the prices of flour and bre#dbakeries

could redeem the voucheffor cash, then bread could be subsidized for selected households
without any need to subsidize wheat or reguldite supply chain from thenillersto the

bakeries. The main cost of the program would be paying bakeries for the vouchers rather than
selling the wheat to millers at a loss.

Although there was a need for EGTE to import wheat during the-@8@Tisis, the justification
for EGTE involvement in whemports is less obvious nowPrivate traders were successful in
importing wheat and keeping domestic prices relatively stable during the-2@Qéeriod, and
the spike in prices in 2008 was due to the rationing of foreign exchange during the crisis. If
foreignexchangecan be made available to importers (perhaps at a premium to reflect its
scarcity value), then they could resume this role.
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