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Introduction

The Arab countries of West Asia

and North Africa (WANA) region are
the center of origin, diversity and
domestication of wheat, barley and
food and forage legumes. Some of
these countries were the world wheat
basket for millennia. Nowadays Arab
countries import at least 50 percent
of the food calories they consume at a
cost of over US$12 billion (FAOSTAT,
2019), making them the most import-
dependent countries in the developing
world. According to the 2019 UN
World population prospects, the

total population of WANA countries
is about 464.1 million (6% of the
world population) and is projected

to reach nearly 655 million by 2050
and to more than one billion in

2100 (DESAPD, 2019). The region’s
population grew at the fastest rate in the world with an average rate of 1.91% annually from 2010 to 2019, compared to
the world average of 1.16% per year (WB, 2020). The region is also considered the most water-limited in the world, where
two-thirds of countries continue to use groundwater at rates exceeding the renewable internal freshwater resources. In the
absence of appropriate interventions, all these facts indicate that the region’s dependence on food imports will increase.
Given that cereals are the main staple food in WANA, they play a central role in the food security of the region.

In the face of changing climate and the risk of greater dependence on imports for strategic commodities like wheat, it
is imperative that climate-smart options to produce nutritious food are developed, demonstrated, and scaled. This is
exactly what the project “Enhancing Food Security in the Arab Countries (EFSAC)” - partly funded by AFESD has been
doing in 10 countries since 2011. The EFSAC project has focused on improving wheat production and yield in wheat-
based agricultural systems through dissemination of improved and proven technologies and has been implemented

in three phases. This focus has been implemented focusing on rainfed and irrigated production systems backed

with capacity development, including training of young agricultural scientists. The project draws on major research
achievements of ICARDA and NARS for sustainable intensification of wheat production and focuses on placing these
research outputs in the hands of wheat growers.

The project aimed at a sizeable impact in terms of enhancing food security in the region besides expected impact of the
project on natural resource conservation, adaptation to climate change and reducing negative environmental footprints
of agriculture.

Figure 1. Enhancing Food Security in the Arab Countries Project Phase | - Il - Timeline, budget, funding (and in-kind
support) (EFSAC) Project has covered 10 countries over three phases.
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Analysis of the Benefit:cost ratio for AFESD’s
investment during Phase Il of the EFSAC project
in five of the ten project countries

Scope of Analysis

The EFSAC project reports for Phase | and Phase Il have documented sizeable impacts in each country focusing on the
gains per unit area in terms of yield and amount of water saved particularly due to the adoption of the recommended
irrigation regimes and the raised bed technology. While a formal and comprehensive impact assessment of the project
is planned at the end of the 3rd phase of the project in 2022, this paper presents a careful estimation of the minimum
impact of the EFSAC project in general and the contribution of AFESD in particular during Phase Il of the project. This
analysis covers only five of the project countries - Egypt, Jordan, Morocco, Sudan, and Tunisia and is based on data
collected during the 3rd year of Phase Il from these countries. The five countries represent rainfed (Morocco, Jordan and
Tunisia) and full irrigated (Egypt and Sudan) wheat-based production systems.

Benefit-cost ratios (BCR)

AFESD has made a total investment of US$2.01 million

during the 2nd phase of the EFSAC project. Out of this Best bet technology packages promoted by

total investment, US$1.2 million was allocated to Egypt, ICARDA and NARS for wheat production

Jordan, Morocco, Sudan, and Tunisia included in the

study. B Improved durum and bread wheat varieties
B Land preparation

An average of 24% of the farm households in the project ®  Seeding rate and planting methods

areas in all the five countries adopted new improved B Recommended rate of fertilizers

wheat varieties along with at least two of the other [ | |rrigation and Water-saving techno|0gie5/

components of the technology packages introduced practices

by the EFSAC project. On average, at least 73% of the Pest and weed management
adoption level that has been achieved in the 4-year of Harvesting techniques

Phase Il of the project in all five countries is attributed to B Early-warning communication system
the investment made by the EFSAC project (Table 1). This
translates to an adoption level of 17.7% (73% x 24.35%)
of the total 1.3 million ha of wheat in the governorates
covered by the project, i.e., 231 thousand ha of wheat
area is covered by improved wheat varieties and at

least 2 other components of the technology package
disseminated by the project. The adoption of the varieties
and at least 2 other components led to an average

yield gain of 436 kg/ha valued at US$ 130.82/ha. As a
result, under three (conservative, modest and optimistic)
scenarios, the technologies promoted through the EFSAC
project directly benefited between 154 - 183 thousand
farm households supporting between 0.89 and 1.06
million people (Tables 2-4). Given that the share of AFESD
in the total investment made by the EFSAC project

was about 35%, the total benefits reaped by 53 - 63
thousand families supporting a total population of 311-
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370 thousand is directly attributed to only the investment made by AFESD. Under the conservative and modest scenarios
which assumed that the adoption level in the 4th year of Phase Il was the same as that in the 3rd year (during which the
survey data was collected), and the adoption levels in the 1st and 2nd years were respectively 0 and 50% and ignoring the
total production that is more likely to have continued to be reaped even after the completion of the project, our analysis
showed that AFESD through its investment on the EFSAC project was able to increase total domestic production of wheat
in these five countries by about 79 - 474 thousand tons which was valued at about US$ 19.7-118 million.

Under these scenarios, assuming a linear relationship between investment and impact (acceptable for such analysis),

the benefit:cost ratio (BCR) was about 12-73 for the investment made in these five countries by AFESD during the

2nd phase of the EFSAC project. Even in the absence of the benefits reaped by the remaining 4 countries served by the
EFSAC project and the benefits accrued after the end of Phase Il, the BCR from the total contribution of $US2.01 million
made by AFESD to the EFSAC project was between 7.57 and 45.41 - showing that the investment made by AFESD had

Figure 2. Enhancing Food Security in the Arab Countries (EFSAC) - BCR OF AFESD investment under three scenarios.
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high returns. If the additional production that farmers are likely to have continued to reap even after the project will
have phased out were considered (i.e., the optimistic scenario), the BCR would jump to over 157.

Technologies Adopted

In each country, the project provided farmers with a full package of high-performing bread or durum wheat varieties
and up to ten other technology components. Farmers were free to decide to use the improved varieties with any
other technology components provided by the project. Each technology component has its own benefits and applying
all components of the package has a synergistic effect in increasing the benefits in terms of yield, natural resource
conservation and environmental footprints.

Figure 3. Enhancing Food Security in the Arab Countries (EFSAC) - Key outcomes from AFESD’s investment.

Total number of farm households directly benefited from EFSAC
investment in Phase Il

Optimistic Scenario
Modest Scenario
Conservative Scenario

135,000 145,000 155,000 165,000 175,000 185,000

Total national net monetary value generated during the 4-year project
period due to EFSAC investment (in 2018 USS)

Optimistic Scenario GGG
(IRl |
Conservative Scenario I

- 200,000,000 400,000,000 600,000,000 800,000,000

Total population that directly benefited from EFSAC investment in
Phase Il

Optimistic Scenario
Modest Scenario

Conservative Scenario

800,000 850,000 900,000 950,000 1,000,000 1,050,000 1,100,000

Total national additional wheat production during the 4-year project
period due to EFSAC investment (tons)

Optimistic Scenario
Modest Scenario I
Conservative Scenario

- 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000
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Notes and Assumptions for three Scenarios - Conservative, Modest, Optimistic Estimates

Notes:

B The adoption levels in some of the countries are very high because the 1st phase of EFSAC and other
governmental and non-governmental organizations have been promoting some or all of the same technologies.
For example, in Egypt the project had very high spillover effect due to the success of the EFSAC project in Al-
Sharkia, a national campaign has been launched to promote the same technology packages as those promoted
by the EFSAC project. Therefore, in consultation with the national project coordinators, very modest levels of
these adoption levels are attributed to the 2nd phase of EFSAC project.

B Adoption of these technologies is expected to increase and hence they are expected to have enhanced impacts
even after the 2017/18 season.

Assumptions:

B For apportioning benefits between the EFSAC project and AFSED part of the investment, total benefits are
assumed to be linearly proportional to the level of investment

B The investment is assumed to be made at the beginning of the project (regardless of the fund disbursements)

B Out of the total adoption level that was measured using the survey carried at the end of the 3rd year of the
project, the modest levels of the adoption that are attributed to the 2nd phase of the EFSAC project are
distributed into the first, second, third and 4th years of the project lifetime in the following proportion: 0%, 25%,
100% and 100% respectively.

B Average world market price of wheat of US$250/ton is assumed for all countries

B The average cost of production for adopters and non-adopters of the technology is assumed to be comparable
(some components of the package reduce cost while others increase and the net effect is often negative, i.e.,
reduction in cost, but in this analysis it is assumed to be zero thereby underestimating the BCR).

Conservative Scenario:

Only the benefits reaped during the 4-years of Phase Il of the project are considered. This along with the other con-
servative assumptions made show that the estimates provided here can be considered the minimum benefit from the
investment by AFESD.

Modest Scenario:
There will not be further expansion of the technologies and the farmers who adopted them will use the technologies
for only 5 years after the 2017/18 season.

Optimistic Scenario:
There will be further expansion of the technologies by at least 20% and the farmers who adopted them will use the
technologies for 10 years after the 2017/18 season.
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