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Improving Foeod Security By Reducing The Maize Yield Gap In Ethiopia

1. Maize in Ethiopia

The prospect and context for agricultural
growth in low income countries (LICs) have
changed considerably over the last decade. An
important question is how agricultural devel-
orpanedid, dn important contributor o economic
growth, employvment and food security, can be
best promoted, More specifically, insight is
needed into how agricultural productivity can
be raised at the level of househoids, farms,
crops and farming commumbes, Shil sigmifi-
cant vield gaps, ie. the difference batwesan po-
tential yield and yield which farmers actually
obtain, are observed in the agricultural seclor
of low income countries (LICs), which suggest
possibilities for improving performance.

Maize is of kev importance for food security
and income in Ethiopia, in particular in meral
areas, With 17% it accounts for the highest
national calorie intake followed by sorghum
and wheat! The share of maize in tofal cereal
consumption has doubded since the 1960s,
effectively teplacing teff, the traditional food
stuple in Ethiopia. Maize currently occupies
about 2 million ha, equal to 14% of todal land
area, the second larmest share, after Wi, At
present more than 9 million smallhoiders, more
than for any other crop in the country, grow
maize. Araund 88% of their production is used
for food consumption,

Ower the last two decades, the maize sector has
experienced  unprecedented  ransformation.!
Maize vields have doubled from around 1.6 1/
ha in 1990 to more than 3 t/ha in recent years,
the highes! level in Sub-Saharan Africa afier

South  Africa.  Important  causes  for  the
increased productivity include increased avail-
ability and wse of modern inputs (e modem
varieties and  ferlilizer), belter  extension
services and increasing demand. Figure 1 on
the next page shows the evolution of the maize
yield per hectare for Ethiopia in comparnson
with other regions. Despite the rapid yield
growth, considerable opportunities still exist
for further yield increase, Yield levels in
Ethiopia are still much lower than [hose
achieved in other regions, such as Asia and
South America.

2. Urgency of productivity growth

A key question with respect to food security,
not only today, but also in the future is to
which extent domestic producton will be able
to safisfy the expected growth in demand, Re-
cent results From the Global Yield Gap Analysis
(GYGA) project allow 1o make a projection of
Ethiopia’s self-sufficiency rate with respect to
cereals (ie. maize, wheal, sorghum, millel and
rice] of which maize contribules 3% in terms
of area. Currently Ethiopia’s cereal  self-
sufficiency ratio & 0.95. Only i the currently
ohserved cereal yield increase s maintained to
2050, Ethiopia will still be self-sulficient, even
though at that stage the population will have
probably more than doubled, and also cone
sumption per capita levels have adjusted to a
highee prosperity level IF yield fevels stay at
the present level, Ethiopia will only be able to
produce 40% of its cereal needs, which is a
greal risk (o food securily.
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Figure 1: Maie yield for Ethiopia and selected regions. Source: FADSTAT .

Sustaining self-sufficiency requires that maize vields continue to grow

between 2010 and 2050 at the same rate as over the past lwo decades, which
implies that Ethiopia has lo maintain the vield growth of around
85 kg/ha per annum. Achieving this will require a tremendous effort from
both the private and public sectors, including the policy realm, crop
research stations and extension services.
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Figura 2 Maite yieM senarios and coreal selfsufficioncy ratios In 2015
Source: Van Ittersum, M. ef al. (2016}, Can sub-Saharan Africa feed itself?,
Proceadings of the National Academy of Sclences of the United States of
(52), 14564-14963. https:/ fdoiarg/10, 1073/ pras. 1610358113,
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3. Maize yield gaps in Ethiopia

The Global Yield Gap Allas shows estimates of
potential vield and vield gaps for nine major food
creps in a large number of countries, including
maize in Ethiopia (Figure 2= Yield poteniial is
the hiophysical maximum vield of a crop feg,
without limitations from nutrients, pests and dis-
eases) and s caloulated wsing crop simulation
models evaluated with crop growth experiments,
For rain fed crops the waterJimited yield poten-
tial 18 valculated, taking into account constraints to
water supply. Figure 3 presentsa map of the vield
gap in Ethiopia using estimations for waler-
limited potential vield and information on actual
wield from national statistics and local experts,
Potential maize yield ranges from over 18 1/ha in
western Ethiopia to below 9 1/ha in easlern Elhio-
pia. According to the GYGA-project estimations,
actual farmers’ yield were only 15 to 35% of Lhese
potentials over the perod 2005-2011. Hence, there
is large scope to increase maize vield i the future,

Figues 3. Make yield gags in Ethiopia by region. Source: Global Yield Gap Atts GYGA],
‘www.sieldgap.org. Bold lines indicate the Jocation of case-study regioers {see box),
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4. Expected research results and

relevance for stakeholders

The required increase in today’s and future
cereal supply will need to come from two
sources: eliher an increase n crop land or an
increase in yields. As land & constrained
end expansion of aomcultural area & at stake
with biodiversity conservation and climate
change miligation, an important coniribu-
tion should come from crop yield increases.
This will require the reduction of the yield
gap (the difference bebween water limited
potential crop yield and currently realized
crop vields). As such understanding the
vield gap (ils measuremenl, eyplanatory
factors) and how this is impacted by well-
targeted agricultural policies and agronomic
research and extension efforts is crucial,
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‘ IMAGINE project
| The ‘Integrated Assessment of the determinants of Maize vield gap: towards
| Innovation and Enabling policies’ (IMAGINE) project uses a framewoark that
|jnh!grahas agronomic and economic approaches lo assess maize yield gaps
| and analyse agricullural performance al the plat and farm level,

|In the project the maize vield gap is estimated and analysed at two different
levels, Nationally representative farm level surveys are anabysed with econo-
metric estimation techniques to assess the impact of environmental (e.g. rain-
fall, soil and temperature) and farmer-controlled factors (e.g, fertilizer, seeds
{and capital use) on maize yield. This is deepenad by mesns of an m-depth
|jsweahgaﬁnn of farm and plot level production data that is gathered via sur-
lvejrsinmlectfddistrtlsmEﬂﬁmﬁa, For Ethiopia case studies are done in
| Adami Tulu [idoKombolcha (L ) and Bako Tibe districts. Adami Tulu ) K. is
Ijnlhetmtral Rift Vallev region, and is a lowland area with a warm and tem-
| perature climate, Bako Tibe is in the Western Oromia region, and has a flat
topography with some hilly mountains and has a warm and humid climate,
i’l?ue yield gap is estimated at 3.5 t/'h for Adami Tulu [K. and at 125 t/h for
Bako Tibe, The high value in Bako Tibe is mainly caused by the high level of
| water-limited potential yield, not the low level of actual vield. Based on this,
|thfpmjmmﬂidmﬁfymjsingmjﬂmingmaltmp:mmmmhmdpuﬂry
interventions, that will be assessed in on-farm expenments and policy and
stakeholder workshops,

IMAGINE is implemented in Ethiopia by Wageningen University & Re-
search, CIMMYT and the Ethiopian Economics Association. Please contact
prof. Martin van [ttersum (martinvanittersum@wurnl) for more infor-
{mation. IMAGINE & funded by the DFID-ESRC Growth Research Pro-
gramme under research grant ES/ L0 12294/1,
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