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Background: Yield gap and agricultural areas
expansion

= Most of the African countries are . -
mapped as type 4. . oped o i e 4

= Potential area of 200 million hectares - b
could be converted to rainfed s [, N :

agriculture in SSA (World Bank, 2011).

I
I
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= Of which 95 million hectares could be el -~ i : type 2
accessible without major investments in 024* : 1 | |
. -10 LN 5
infrastructure. @ cltvacd D
u This area iS rOughly estimated as being B North America, Oceania, Northern Europe o Latin America and the Caribbean
45% Of the tOtaI area in the World ::\‘1]::;?9 East and North Africa, South Asia, © urope and Cenrs A
East Asia and Pacific

suitable for expansion.
Yield Gaps and Relative Land Availability for Different

Countries (Deininger et al., 2011)



Background: Yield gap (YG) and agricultural

areas expansion

" In the 1960s, average cereal yields in
Africa were about 57% of the world
average. In the 1990s this average
became only 42%.

= Partial narrowing of YG could have a
significant impact on local and global
food supplies in SSA (Larson et al.,
2016).

" YG and poverty in the region are closely
correlated (Dzanku et al., 2015)
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suitable relative to cultivated area (in logarithms)

Potential Land Availability vs. Potential for increasing Yield in

selected SSA countries (Deininger et al., 2011, in Fischer and Shah

2010)



Background: Yield gap and agricultural areas

eXPansion

America
Wetlands, large lakes, 27 003
reservoirs and rivers (Km3)

Groundwater (Km3) 4 300 000

= Total volume of water resources in 250000 -
Africa is comparable to other
continents.

=" However, Irrigated areas in Africa are
the lowest among other major
continent: only about 14 Million
hectares, compared to more than 50000 |
200 Million hectares in Asia.

» Land development in Africa also
offers the possibility to expand
irrigated areas in the region due to
the availability of water resources.
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Research objectives

How to increase wheat Production in SSA? What are the scope and
requirements for wheat self sufficiency in SSA?

Enhanced

Improved seed

Other technical

Expanding the wheat areas which is possible
through two main options:

A. Further expansion of agricultural land through
reclamation of suitable rangelands and forest areas (this
can happen with and without major land development

investments).

B. development of improved adapted wheat varieties that
can be suitable for cultivation under new agro-ecological
areas in SSA

Closing the yield gap through upscaling of
relevant wheat technologies/management.

Reducing postharvest losses of wheat in SSA
(around 8%)

Land development

Introducing wheat
in crop rotations

——

improved
varieties that can
be cultivated
under new areas

mzr:g;r::nt et institutions farmers skills sartae
NIRRT /
AVERAGE WHEAT
YIELD
WHEAT AREA
EXPANSION
REDUCE POST
HARVEST LOSS
ENHANCING
WHEAT SUPPLY IN Around 8% in
SSA AFRICA

SSA




Research objectives

Enhanced
management
practices

Improved seed
markets

institutions

farmers skills

Other technical
factors

= To test different wheat technology
adoption and wheat areas expansion
scenarios and to assess their respective
effects on wheat sectors performances
in selected countries.

AVERAGE WHEAT
YIELD

improved
/ varieties that can

Land development

WHEAT AREA
EXPANSION

ENHANCING
WHEAT SUPPLY IN
SSA AFRICA

—

Introducing wheat
in crop rotations

REDUCE POST
HARVEST LOSS

Around 8% in
SSA

be cultivated
under new areas




Scenarios on
wheat yield, adoption, and areas
expansion



Methodology: Scenarios

=" Three scenarios that offer
different combinations of
adoption rates and wheat

dreas expd nsion.

Three types of
assumptions

Potential yield increase
from upscaling of the
SARD package

Adoption level (50% of
current wheat areas)

Wheat area expansion

Combined mto three
scenarios

Scenario 1
Adoption of enhanced
wheat packages on 50%
of the current wheat
areas

Scenario 2
Wheat Area expansion
(without considering the
effect of techonolog

Scenario 3
Both technology
adoption (50%) and area
expansion.




Yield / adoption scenarios

= Yield driver: is the resulting difference of wheat
yield which is exclusively due to the adoption of
the SARD-SC package.

= Primary baseline data collected from the
different countries and action sites of the
project.

= Adjusted mean values of yields (using multiple

regressions) for beneficiary and non-beneficiary
farmers.

Hub Country 1

Country 2 Country 3

.

Participant farms.

[

3 grouping seasons

l

On farm trials

- Non participant farms

|

Primary data collection
farms surveys in each IP

location
&
Adjusted yield mean
(Least squares means)

Yield Driver in each country: Difference
between adjusted mean of yields
between participant and non participant
groups




Yield / adoption scenarios

= We need to set beginning (2016) and end Logbtic adoption
. . Loo% unctions (end year
(2025) years of adoption, median vyear oo 2025, median year 2021

(2021), maximum adoption rate (50%), and
the scale of the logistic adoption function

0%
T0%
E0%

Percentage of wheat areas
where technology is adopted

(2)' 50% f
= Annual adoption rates are calculated using a o /

“diffusion model” where adoption levels of 20 /

enhanced technologies increase over time N /

0%

o

until it reaches 50% of the wheat area. L& E S LSS



Area Expansion scenarios

= Sudan: from 188 000 ha
of wheat to 730 000
hectares

= Ethiopia: from 1.76
million ha of wheat to
2.2 millions hectares

= Nigeria: from 105 700
ha of wheat currently
to 890 000 hectares.

1000 ha

1000 ha

2300
800 e StatuUS qUO area trend = A\rea expansion scenario
e STATUS qUO area trend = A\rea €Xpansion scenario 2200
700
2100
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200 1700
100 1600
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100
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300
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Wheat expansion scenarios considered for Ethiopia, Sudan, and Nigeria (only irrigated
wheat is considered for Sudan and Nigeria, as suggested by expert opinions).



Resulting/final scenarios

Scenario Components SQ Situation SC1. Technical SC2. Wheat area
No technology change only expansion only
adoption, No area | Enhanced wheat Without

expansion management and considering
technical packag technical chang

SC3. Combination
of SC1 and 2
Both area
expansion and
technical change

Sudan

“Wheat technology Local Varieties, Improved varieties, Local Varieties,
scenarios/drivers Poor management improved Poor management

practices, management & practices,
sowing dates.
Yield (Tons/Ha) by 2025 1.8 tons/ha 3.5 1.8
Wheat Area Expansion 88000 ha of 255000 902000
by 2025 wheat

Maximum adoption rate 0% 50% 0%
(% Area where the
technology might be

adopted)
Time to full adoption ok 10 years ok

Improved varieties,
improved
management &
sowing dates.

10 years



Methodology: The IM
terms projections of s

“International Model for Policy Analysis of

Agricultural Commodities and trade”

= Disaggregated spatial allocation of crop

production at sub-national level (countries,

basins and food production units)

= Simulate effects of supply & demand

drivers of 63 commodities in 153 countries.

" |terative year-by-year demand and supply

equilibration

PACT mode

upply and ¢

for long
emand

-

Model Inputs and Scenarlo Deﬁmhons
Urban g owth & elastic l: s ver t
changes in food habits
(dem d elasticities) Supply, demand, and ™, | CfOPPrices
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I h
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Results



Results: average yield projections -

=" These numbers show the levels of average
national yields by 2025, if SARD-SC package
will be progressively adopted on 50% of the
wheat areas.

= Average yields in the three countries can go
beyond 3 tons/ha.

= A maximum yield is recorded for Sudan where
average national yield can reach 4.13 tons/ha,
if the recommended package will be adopted
in 50% of current wheat areas.

= These scenarios do not yet suppose wheat
area expansion.

Tons/ ha

Tons/ha
=]

Tons/ha

-
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Years

------ Technology Adoption scenario = No technology adoption
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------ Technology Adoption scenarip = No technology adoption
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Years

BAU yield trends (FAO data) vs projections of average
yield of wheat under the 50% adoption scenario.



12000.0 -
10000.0
8000.0 4

6000.0 4

Results: Projections of wheat
oroduction .

0.0 4

1000 metric tons

(No CC, No (CC, NoTC, (CC,TC, No (CC, NoTC, (CC,TC, AC)
TC, No AC)  No AC) AC) AC)

= Domestic production of wheat can almost be doubled
(compared to the SQ situation) in all countries under the
most optimistic scenario (CC, TC, and AC)

Sudan m2020 m2025

3000.0 4

2000.0 4

1000 metric tons

= The second best scenario in Ethiopia was found to be the
one considering “CC, TC, and No AC”

= Even though area expansion is not considered in this
scenario, it still shows better performances in terms of
total wheat production compared to the scenario
exclusively considering area expansion. o

1000.0 -

0.0 +

(No CC, No (CC,NoTC, (CC,TC, No (CC, NoTC, (CC,TC, AC)

TC, No AC)  No AC) AC) AC)

Nigeria N 2020 m2025

2000.0 4

1500.0 4

1000 metric tons

= This is mainly due to the fact that higher yields in Ethiopia

1000.0 4

combined with fixed/guaranteed wheat prices will implicit
|ead to increase Wheat areas. e (No CC, Mo ( (CC, TC, No (CC, No TC, (CC,TC, AC)
TC, No’Ac) No AC) ' ’AC)’ ’Ac) ' Y

Total wheat production in Ethiopia, Nigeria, and Sudan
(Legend: TC technical change; No TC: no technical
change; AC: Area expansion: No AC: no area expansion).



800

. . . 700 / ----- (NocC,NoTC. No
Results: Wheat import projections =

= . {CC, TC, No AC)
S 400 \ o
§ 200 "- (CC, NoTC, AC)
200 '
100 ) thiopi
. o O (0 S VO — \ I0pla
. Eth|0p|a: ’ 2015 201 2021 2023
1. “CC, TC, and AC”: 2019 (4 years after the reference year 2016). o0 o e Mo Te o
2. “CC, TC, and No AC”, but guaranteed wheat prices: 2019. 2500 (€ NoTC, NoAQ)
3. “CC, No TC, and AC”: 2025. 2.2 million hectares, including around I :ZELCTNC:Z:
95 000 hectares of irrigated wheat, with No TC. £ oo 0y o cereno
" SUdan 1000 '\.\
1. “CC, TC, and AC”: 2023 (8 years after the reference year of our 500 y Sudan
scenarios: 2016). 0 ' -
2015 2017 2019 202 2025
2. “CC,No TC, and AC”: dramatically decrease wheat importations
in Sudan with 76% in 2025 compared to the BAU scenario 7000 (MocC. NoT
6000 o
u nge rla: 2000 ,‘*-r:”-":/ %CCC):TC, Nc;AC}l
E 4000 “-h'"" CC, NoTC, AC
1. Nigeria can cut its wheat importations by 50% under the “CC, TC, g 2000 i @_ - :cchc AQ; |
AC” scenario, compared to the BAU scenario 2000 o
o Nigeria

0
2015 2017 2019 2021 2023 2025

Total wheat import in Ethiopia, Nigeria and Sudan under
different scenarios (values are expressed in 1000 tons)



Results: Net trade of wheat.

Net trade of wheat in the considered countries under different scenarios (in 1000 tons).

| Ethiopia | Sudan | Nigeria___

2025

2020 2020 2025

o R0 Yool ' -507.4 -425.5 -2322.4 -2550.7 -5113.4 -
TC, No AC)

(CC, No TC, No AC) 699.7 -744.2  -2381.8 -2644.8 -5119.7 -5905.0
(CC, TC, No AC) 3688.) -2082.2 -1979.0 -4989.9 -5528.2

(CC, No TC, AC) -438.9 -1714.8  -618.9  -4651.7 -4708.8

(CC, TC, AC) -1134.3 4179.5 -

(Negative values indicate imported quantities; Positive values indicate overproduction)

2025 2020

L



Concluding remarks

=" The three case-study countries show that the scope and timeline for
wheat self-sufficiency is different from one country to another.

= Some African countries would be able to reach self-sufficiency for wheat
in the short term by only improving their average national yields.

= This should be backed up by appropriate price incentives in the wheat
market.

" For other countries self-sufficiency can only be reached in the medium
term when both improvements of average national yields and large
investments in expanding wheat areas can be implemented.




Concluding remarks

Enhanced
management
practices

" |t is easy to talk about self-

Improved seed
markets

institutions

farmers skills

Other technical
factors

sufficiency, but in reality, the
concept involves a wide portfolio
of policies, market incentives, and
investments of different type.

= We only simulated the direct
drivers of domestic wheat supply
increase in Africa,

= These drivers can only be
achieved through important
policy, dissemination, and other
related R&D efforts &
investments.

)

INCREASING
AVERAGE WHEAT
YIELD

WHEAT AREA
EXPANSION

ENHANCING
WHEAT SUPPLY IN
SSA AFRICA

—

Land developmenl\

REDUCE POST
HARVEST LOSS

Introducing wheat
in crop rotations

improved
varieties that can
be cultivated
under new are
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