Figure 12. Output shadow shares obtained from data envelope analysis (DEA) estimates of distance
functions
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Figure 13. Ratio of cereal production with respect to production of livestock and other crops in the
MENA region (1965 =1)
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Figure 14. Input relationships in the MENA region (1965-2007)
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Despite investment and fast growth in the use of inputs during 1965—1984, yields increased faster
after 1985 (Figure 15). For instance, output per hectare of arable land increased at an annual growth rate
of 2.76 percent between 1985 and 2007, but the rate was 2.24 percent between 1965 and 1984. Livestock
output per head of animal stock increased at an annual rate of 1.62 percent, compared with 1.42 percent in
the first half of the analyzed period. The most important difference was in labor productivity, which grew
at 1.84 percent after 1985, compared with only 0.87 percent before 1985.

Figure 15. Trends in different measures of partial factor productivity (PFP) in the MENA region
(index 1985 =1)
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The more than 60 percent of total TFP growth between 1985 and 2007 in MENA is explained by
only three countries: Egypt, Iran, and Sudan. These countries, together with Morocco, Algeria, Syria, and
Saudi Arabia, explain 88 percent of the total TFP growth (Figure 16). Egypt, Iran, Sudan, Morocco,
Algeria, Syria, and Saudi Arabia explain most of the TFP growth in MENA during the period of
improved performance (1985-2007), shown in Figure 11. More than 30 percent of total TFP growth is
explained by Egypt alone. This country is the best-performing country in terms of TFP growth and is the
second largest contributor to total agricultural output in the region. Some of the countries that explain
growth, such as Iran, Sudan, and Morocco, are not among the best-performing countries, but because of
the size of their share in MENA’s agricultural output, their contribution is still relevant. Some of the best-
performing countries between 1985 and 2007 include Egypt, Lebanon, Saudi Arabia, and Libya.

Figure 16. Contribution of different countries to total agricultural total factor productivity (TFP)
growth in the MENA region, 1985-2007
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Best-performing countries differ from other countries in that they show higher labor productivity,
a reduction in the number of workers per hectare, and higher growth in the use of fertilizer and tractors
per worker. Best-performing countries show significant growth in both labor and land productivity, but
labor productivity increased faster than land productivity (4.24 and 2.40 percent growth in labor and land
productivity, respectively, between 1985 and 2007). The rest of the countries show the opposite pattern:
higher growth in land than in labor productivity (3.09 and 1.19 percent, respectively). High labor
productivity in best-performing countries results from reduced intensity in the use of labor. This
relationship is reflected in a lower growth in the number of hectares per worker and increased use of
fertilizer and tractors per worker. Underperforming countries, in contrast, show a reduction in the number
of hectares per worker, higher growth in the use of fertilizer and tractors per hectare, and more intensive
use of labor relative to capital (negative growth in the use of fertilizer and tractors per worker). Both
groups of countries have increased the irrigated area; however, best-performing countries show higher
growth during the whole period (1965-2007). More detailed information on the methodology can be
found in Nin Pratt, A. and B. Yu. (2008) and Nin-Pratt, A. and B. Yu (2010).
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Impact of Climate Change

Climate change will affect food security in MENA through a variety of channels. It will have direct
impacts on agricultural production and the availability of water. Indirect impacts will include higher
prices received for imported foodstuffs and, depending on the climate policies implemented, changes in
the cost of energy and agricultural inputs.

The majority of global climate models predict that the MENA region will experience a reduction
of rainfall in this century (Christensen et al. 2007). In North Africa, runoff may decrease. The number of
people who will experience water stress is likely to increase even further as a result (see also Cruz et al.
2007, 469-506). Climate change could decrease mixed rainfed and semiarid systems, particularly the
length of the growing period on the margins of the Sahel (Boko et al. 2007, 433—467).

Agriculture will be hard hit by climate change, through both reduced crop area and reduced
yields. Agriculture is extremely vulnerable to climate change. Higher temperatures eventually reduce
yields of desirable crops while encouraging weed and insect pest proliferation. Changes in precipitation
patterns increase the likelihood of short-run crop failure and long-run production declines. Although there
will be gains in some crops in some regions of the world, the overall impacts on agriculture are expected
to be negative, threatening global food security. Even though the MENA region is already quite warm
today, global warming is expected to add another 2 degrees Celsius to annual average temperatures by
2050.

Although climate change impacts in the form of crop yield declines are less severe in MENA than
in Asia, for example, MENA is much more vulnerable to climate change as a result of already existing
high resource scarcity. Thus, MENA will face large challenges in countering the adverse impacts from
climate change. The MENA region faces increased net food imports even under the historic climate as a
result of growing populations, rapid urbanization, and slow improvement in agricultural productivity—
and chiefly lack of water (and land) resources. Climate change will likely further increase net food import
demand in the region.

To assess the impact of climate change,” we use the IFPRI’s International Model for Policy
Analysis of Agricultural Commodities and Trade IMPACT model). We ran several climate change
scenarios of the AR3 and AR4 family through the Decision Support System for Agrotechnology Transfer
(DSSAT) crop growth model. Results from the National Center for Atmospheric Research Community’s
Climate System Model (NCAR-CCSM3) and the Commonwealth Scientific and Industrial Research
Organization’s General Circulation Model (CSIRO GCM A2) scenario from the International Panel on
Climate Change’s (IPCC’s) fourth assessment report are used for climate change simulations, as are
results from the United Kingdom Meteorological Office Hadley Centre’s Coupled Model, version 3
(HadCM3), using the A2a scenario from IPCC’s third assessment report. Scenarios can be considered
with or without the increased carbon fertilization effect. Plants produce more vegetative matter as
atmospheric concentrations of carbon dioxide increase. The effect depends on the nature of the
photosynthetic process used by the plant species. So-called C3 plants use carbon dioxide less efficiently
than C4 plants, which benefit from elevated atmospheric concentrations of carbon dioxide. Uncertainty
remains regarding the translation of mostly laboratory results to actual field conditions. The DSSAT has
an option to include carbon dioxide fertilization effects at different levels of carbon dioxide atmospheric
concentration. However, it is generally agreed that the carbon dioxide fertilization effect currently
embedded in the DSSAT (4.02) overstates the benefits of carbon fertilization as compared with recent
evidence in field trials (Boote 2009). We therefore present results only at an atmospheric carbon dioxide
level of 369 parts per million (the level in 2000).

Climate change effects on crop productivity enter into the IMPACT2009 model by affecting both
crop area and yield. IMPACT2009 considers impacts on crop production from altered temperature and
precipitation patterns, changes in irrigation water availability and evapotranspiration potential, as well as
technological change over time and economic feedback effects through changes in international food

Long-term change in temperature and precipitation patterns, but not changes in the frequency and intensity of extreme
events.
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prices, which lead to a series of (autonomous) supply and demand responses. Thus, three impacts on crop
production from climate change are considered: (1) direct effects on rainfed yields through changes in
temperature and precipitation, (2) indirect effects on irrigated yields from changes in temperature and
changes in water availability for irrigation (including from precipitation), and (3) autonomous
adjustments to area and yield due to price effects and changes in trade flows in the economic model.
Using comparisons of IMPACT?2009 projections with and without climate change scenarios, the “net”
impacts of climate change on agricultural production, demand, trade, and prices can be obtained.

Climate change reduces the availability of water for agricultural and nonagricultural uses. Figure
17 presents changes in per capita internal renewable water availability for the MENA region under
alternative climate change scenarios. As described earlier, per capita water availability is projected to
decline over time as a result of rapid population growth in many MENA countries. Higher temperatures
under global warming increase evapotranspiration levels, which globally leads to higher precipitation
levels. However, most climate change scenarios agree that precipitation levels in the North Africa region
will decline. According to our calculations, annual per capita water availability in MENA will slightly
increase under the Hadley CM3 scenario but will decrease under the CSIRO and NCAR scenarios
compared with the historic climate.

Figure 17. Per capita water availability under current climate and three climate change scenarios
for 2025 and 2050, MENA region
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Source: IFPRI 2009.

Note: Population data of 2025 and 2050 are based on the middle variant population projection of the United Nations. NoCC = no-
climate-change scenario; NCAR = National Center for Atmospheric Research; CSIRO = Commonwealth Scientific and Industrial
Research Organization; HadCm3 = Hadley Centre’s Coupled Model, version 3.

Figure 18 presents projections of average cereal yield for the MENA region, projected for 2025
and 2050, under historic climate and alternative climate change scenarios. As can be seen, yield levels are
projected to decline only slightly by 2025, whereas declines are projected to be somewhat larger by 2050.

Climate change will increase world prices of key staple cereals (and meats) compared with a
scenario with the historic climate. World prices are a key indicator of the effects of climate change on
agriculture and, even more important, on food affordability and security. Figure 19 shows the price effects
under the three scenarios for 2025 and 2050. Prices would be significantly lower under the historic
climate scenario; by 2025, prices under various climate change scenarios are 14—18 percent higher for
rice, 40—48 percent higher for wheat, and 30-45 percent higher for maize. By 2050, rice prices would be
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28-37 percent higher, wheat prices would be 80—102 percent higher, and maize prices would be 58-96
percent higher compared with a no-climate-change scenario.

Figure 18. Average cereal yield, projected 2025 and 2050, historic climate and alternative climate
change scenarios, MENA (metric tons per hectare)
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Source: IFPRI 2009.
Note: NoCC = no-climate-change scenario; CSIRO = Commonwealth Scientific and Industrial Research Organization; NCAR =
National Center for Atmospheric Research.

Figure 19. Selected international commodity prices, 2000 and projected 2025 and 2050, historic
climate and alternative climate change scenarios, MENA (US$/metric ton).
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Source: IFPRI 2009.
Note: CSIRO = Commonwealth Scientific and Industrial Research Organization; Had = Hadley Centre; NoCC = no-climate-
change scenario; NCAR = National Center for Atmospheric Research.
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Net cereal imports into the MENA region would decline under the climate change scenarios
examined here. Research on the effects of climate change on world agricultural markets is still relatively
limited. Both crop and animal production are affected by changes in temperature and precipitation.
Climate change alters the comparative advantage, setting up the possibility of changes in trade flows as
producers respond to changing opportunities. More generally, agricultural trade flows depend on the
interaction between inherent comparative advantage in agriculture, which is determined by climate and
resource endowments, and a wide-ranging set of local, regional, national, and international trade policies.
Figure 20 presents changes in net cereal trade for MENA. As expected, net imports are projected to
increase significantly over time in the region, to 45 million metric tons by 2025 and 70 million metric
tons by 2050. Under climate change, net cereal imports would still increase over time, but at a slightly
lower level compared with a historic climate scenario. This effect is due to the much higher international
food prices prevalent under the various climate change scenarios, which depress local food demand in the
region.

Figure 20. Net cereal trade, projected 2025 and 2050, historic climate and alternative climate
change scenarios, MENA (million metric tons)

-50

Percent cahnge
A
o

-60

B NCAR m CSIRO
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Note: NoCC = no-climate-change scenario; Had = Hadley Centre; NCAR = National Center for Atmospheric Research; CSIRO =
Commonwealth Scientific and Industrial Research Organization.

Climate change leads to an increase in the severity of malnutrition, especially among children.
Higher food prices dampen demand for food as the affordability of nearly all agricultural commodities—
including basic staples and livestock products—declines under climate change. As a result, both total food
demand and per capita calorie availability decline in MENA under all climate change scenarios (Figures
21 and 22). For example, 2050 calorie availability per person per day would drop by 14 to 17 percent,
depending on the climate change scenario.
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Figure 21. Cereal demand for food feed and other uses, 2000 and projected 2050, historic climate
and alternative climate change scenarios, MENA (million metric tons)
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Source: IFPRI 2009.
Note: NoCC = no-climate-change scenario; NCAR = National Center for Atmospheric Research; CSIRO = Commonwealth
Scientific and Industrial Research Organization; Had = Hadley Centre.

Figure 22. Calorie availability per capita per day, historic climate and alternative climate change
scenarios, MENA
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Lower food availability and affordability as a result of climate change will increase childhood
malnutrition levels. Key nonfood determinants of child malnutrition include the quality of maternal and
child care, female secondary education, and access to safe drinking water (Smith and Haddad 2000).
Depressed food demand translates into direct increases in malnutrition levels, with often irreversible
consequences for young children. Climate change is projected to raise the number of malnourished
children in both 2025 and 2050 under climate change, compared with a no-climate-change scenario, with
the largest increase under the drier CSIRO scenario (Figure 23).

Figure 23. Number of malnourished children, projected 2025 and 2050, historic climate and
alternative climate change scenarios, MENA (thousand children)
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Note: NoCC = no-climate-change scenario; Had = Hadley Centre; CSIRO = Commonwealth Scientific and Industrial Research
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In summary, predicted warming in the MENA region, combined with the high likelihood of
overall declines in precipitation, makes the MENA region particularly vulnerable to climate change.
Climate change will cause both declines in crop yields as a result of higher temperatures and changes in
precipitation; it will also lead to higher prices for traded agricultural commodities, on which the region
increasingly relies.

To reduce vulnerability to climate change in the region, general agricultural and economic
development initiatives—such as developing agricultural markets, reducing distortions and subsidies in
agricultural policies, continuing trade liberalization policies, enhancing social protection and
microfinance, and preparing for disasters—will be crucial. In addition, mainstreaming climate change in
agricultural policies—for example, through linking yield and water predictions as a result of climate
change with ongoing water and agricultural development plans—will be important.

Given the significant risk of droughts in the region, the focus on risk-sharing and risk-reducing
investments should be increased. This effort could include assessing the potential for weather-based index
insurance, financial market innovations, and enhanced international agricultural trade, including that
within the MENA region, to share climate risks. Appropriate agricultural advisory services,
hydrometeorological infrastructure, and effective institutions, complemented by broad social safety nets,
are necessary to minimize the risks to farmers as they make decisions about agricultural production.

30



The decline in precipitation in the MENA region may result in higher demand for irrigation water
to maintain or increase the level of food production. This demand will impose additional challenges to the
already critical water shortages and complex water governance issues experienced in the region. Several
countries in the MENA region rely on groundwater mining for their water supply and irrigation. Climate
change and variability in water supply, together with potential long-term changes in the cost of energy,
could dramatically change the cost-benefit calculus for groundwater pumping and make larger dams
more attractive. Overall, climate change will make it even less likely that the region will use water
sustainably and will put further pressure on reforming water institutions, particularly for groundwater.

The overall natural resource scarcity in the region will put special demands on new technology
development. Developing countries, including those in the MENA region, have chronically underinvested
in science, technology, and innovation. At the same time, crop breeding, using biotechnology and genetic
modification, will be an essential component of adapting to key biotic and abiotic stresses related to
climate change, including drought, heat, and salinity—all of which are set to spread and intensify under
climate change in the region. These technologies should be combined with the tapping of traditional
knowledge in crop varieties and adaptation.

Foreign Direct Investment in Agriculture

As a response to generally limited agricultural potential and the recent global food price shock, in the past
few years—especially after the 2008 food price crisis—an increasing number of countries have been
undertaking large-scale investments in land for outsourcing food production. Since 2006, about 15 million
to 20 million hectares of farmland in developing countries have been subject to transactions or
negotiations involving foreign investors. Many of these deals are initiated by countries in the MENA
region. Bahrain, Djibouti, Egypt, Jordan, Libya, Qatar, Saudi Arabia, and the United Arab Emirates have
leased or are negotiating land deals of more than 1.6 million hectares of land abroad (Braun and Meinzen-
Dick 2009). The rampant inflation in 2008 exposed the vulnerability of import-dependent countries to a
volatile international market and raised the prospect of food insecurity for countries in the MENA region
without much farmland, such as Kuwait, Qatar, Saudi Arabia, and the United Arab Emirates, which have
scoured for land elsewhere. Investment in foreign land was perceived to reduce the amount of cereal that
these countries need to import at world prices.

Many governments, either directly or through public—private partnerships and state-owned
entities, are in negotiations for, or have already closed, contracts on agricultural land leases, concessions,
or purchases overseas (Braun and Meinzen-Dick 2009). In many instances in the MENA region, the
government is in charge of negotiating the deals and provides investment incentives to the private sector.
Smaller and Mann 2009 provided examples for Saudi Arabia. Saudi Arabia established the “King
Abdullah initiative for Saudi agricultural investment abroad,” which includes credit facilities to Saudi
investors in agriculture abroad. Also, Hail Agricultural Development Corporation, a Saudi company,
invested about US$45 million to develop 9,239 hectares of farmland in Sudan for wheat, vegetables, and
animals, with the government providing 60 percent of the funding (Reuters 2009). Abraaj Capital, one of
the Middle East’s largest private equity companies, together with other United Arab Emirates companies
and institutions, has acquired 800,000 acres of farmland in Pakistan with backing from the United Arab
Emirates.

The scale and terms of deals differ widely, and little is known yet about the actual
implementation of many deals. Some agreements have no direct land acquisition but involve securing
food supplies through contract farming and investment in rural and agricultural infrastructure, including
irrigation systems and roads (Braun and Meinzen-Dick 2009). A lease can be given in exchange for oil
contracts or infrastructure investments in the recipient country, including construction of roads, ports, and
bridges. Tax incentives, which include tax exemptions on the import or purchase of goods and
machinery or income tax relief for investors, are also included in some of the deals.

Proponents of foreign land investment has touted it as a win—win situation. The investor country
acquires land and can be guaranteed access to the food produced on it and, at the same time, obtains high
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returns on its investment. Meanwhile, the host country gets an infusion of capital to its agricultural sector,
as well as benefits from new agricultural technologies and know-how that investors may bring in.
Possible benefits for the rural poor are also foreseen; they include the creation of a potentially significant
number of jobs and the development of rural infrastructure, as well as poverty-reducing improvements
such as construction of schools and health posts. Other supposed gains include future global price
stability and increased production of foodcrops that could supply local and national consumers in addition
to overseas consumers (Braun and Meinzen-Dick 2009).

However, benefits heavily depend on how investment projects are designed, implemented, and
managed. According to the International Federation of Agricultural Producers, foreign investments can be
a win—win situation only if increased transparency is practiced in the dealings. As it is, many deals appear
murky, and some land acquisitions are made without the consent of local people. Details about the status
of deals, the size of land purchased or leased, and the amounts invested are often unclear. There is
concern that lack of transparency in negotiations can lead to high levels of corruption and deals that do
not maximize the public interest. Furthermore, contracts often have limited information and do not
specify the percentage of production for the domestic market and for export. There is also concern on the
ecological sustainability of land and water resources slated for foreign investment. Introducing highly
intensive farming may lead to degraded soils, dry aquifers, and ruined ecologies due to chemical
infestation that will be left for host countries to deal with. Issues also arise concerning the inability of the
affected population to defend their interests; land investments can displace smallholder farmers who have
weaker bargaining power in negotiating these agreements. Another issue that has been raised is the
potential impact on the local food production in the target countries, especially because most of these
countries face food security challenges of their own.

In response to these challenges, host countries where MENA countries have secured land are
becoming apprehensive about how these land investments are implemented and are questioning how
displaced people will actually benefit. Indeed, benefits of these land investments will appear only if host
countries have a good, strong contract with foreign investors and if the laws support it. However, land
deals are with poor developing countries with weak institutional capacities and frail systems of law. Many
of the host countries do not have institutional mechanisms to protect the rights of small-scale farmers, the
rights and interests of the local population, or the environment (Cotula et al. 2009).

Several cases suggest that there is a need for more transparency and focus on property rights and
resource use conflicts. Examples include a Libyan company, MALIBY A that has been allocated 100,000
hectares of land in the Office du Niger region of Mali, the country’s main rice-growing region, as well as
in West Macina in Mali’s Segou region. The Malian government made this deal as part of its promotion
of private investment in rice production. Based on the convention signed by both countries, this strategic
project’s main objectives are to guarantee both countries’ food self-sufficiency, develop agricultural
industry, and develop livestock farming. According to the managing director, implementation of the
project started more than a year ago and is carried out in different stages, the first of which covers 25,000
hectares of agricultural land. The project will encompass farming (in particular, rice production, with
around 200,000 metric tons produced each year), livestock production (with predicted production at
25,000 metric tons of meat a year), and industry (processing factories for agricultural produce, such as for
tomato purée, and laboratories). Although Mali’s government declares its commitment to guaranteeing
food self-sufficiency for the country, concerns are raised that the project’s production is primarily to
supply Libya’s population (Coulibaly and Monjane 2009).

Among the largest deals are by MENA countries, such as Saudi Arabia’s acquisition of 500,000
hectares of land in Tanzania and the purchase of 400,000 hectares in Sudan by the United Arab Emirates.
In December 2008, Qatar took 40,000 hectares of land from Kenya in exchange for a US$2.5 billion loan
to allow Kenya to build a deepwater port. Because of concerns about the implementation of land deals,
some projects have sparked strong protests from local smallholders in host countries who claim they are
being displaced from land they have farmed for years. The Saudi Binladin Group has been forced to
discontinue a US$4.3 billion project to grow rice in Indonesia after violent protests. In Kenya, Qatar is
facing an uprising from local farmers who claim the land is theirs. The Food and Agriculture
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Organization of the United Nations (FAO) is now pushing investors to support joint ventures with local
farmers in poor nations rather than lease or buy land outright. With such an agreement, farmers will
remain in control of their land and be able to sell their produce to shareholders at guaranteed prices.
Hallam poses that “it’s working at arm’s length with smallholder groups, still putting in infrastructure and
so on, and it’s just as reliable with less of the political problems. You get the same results for your food
supplies.” One country looking into this program is Qatar—particularly Hassad Food, an agricultural
firm owned by Qatar’s sovereign wealth fund. Hassad Food said that it would buck the land grab trend in
favor of taking stakes in farming firms. Its chairman, Nasser Mohamed Al Hajri, said, “We are not
deleting the option of buying farmland but we don’t feel like it is the right strategy. In many cases these
deals are not win—win situations and we don’t want to be in a situation where the rich are taking away
food and land of the poor” (Bladd 2009). One country looking into this program is Qatar—particularly
Hassad Food, an agricultural firm owned by Qatar’s sovereign wealth fund. Hassad Food said that it
would buck the land grab trend in favor of taking stakes in farming firms. Its chairman, Nasser Mohamed
Al Hajri, said, “We are not deleting the option of buying farmland but we don’t feel like it is the right
strategy. In many cases these deals are not win—win situations and we don’t want to be in a situation
where the rich are taking away food and land of the poor” (Bakr 2009).

In addition to having potentially negative impacts on hosting countries, investing countries also
may not win from foreign direct investment (FDI) in agriculture. If securing food supplies in times of
crisis is the main motive for investing countries, serious doubts can be raised about the viability of this
strategy. Given that several of the host countries are politically instable and may become even more so in
times of crisis, it is not clear that food can be exported from them. A recent example is Madagascar,
where even in peaceful times resistance of the local population over agricultural FDI has contributed to a
coup d’état. Moreover, it is not clear if agricultural FDI in foreign lands is profitable, especially if led by
the public sector. For example, Yemen has farmed in Ethiopia, but it is widely acknowledged today that
these operations have been run with huge losses.

From the foregoing discussion, it seems that FDIs in agriculture may not be the best strategy to
address food security problems by MENA countries. There is a need for further evidence that such
investments have indeed resulted in win—win arrangements for all parties. Some MENA countries are
considering whether this type of foreign investment is the right strategy for ensuring food security. What
investors actually need is not land per se but the agricultural products of the land, and thus land
acquisition may not be necessary. Innovative business models that promote local participation in
economic activities may be a better option over land purchases or leases (Cotula et al. 2009). These
models include contract farming, outgrower schemes, and joint equity with local communities. With the
right public support and investments, small farmers themselves can supply MENA countries and benefit
in the process without compromising the host countries’ food security or losing their land rights while
giving the private sector room to invest. Another option is for MENA countries with larger economies to
invest in agricultural research and development of foreign countries over the long term. This investment
would be worthwhile given the numerous empirical studies on returns from agricultural research.
Estimated rates of return vary widely but are generally high (Alston et al. 2000). Investments in foreign
agriculture could increase food security by raising the agricultural productivity of MENA countries’
trading partners or potential partners.

Public Health, Education, and Social Policies

Public Health and Education

Addressing population growth is a key challenge for improving food security. Aside from addressing the
supply side in the issue of food security, a longstanding issue in the MENA region is that structural
factors driving food demand are rising faster in the region than worldwide. Population growth in the
MENA region remains high, at 1.9 percent, which is much higher than the world rate of 1.2 percent
(World Bank 2009). The region in fact has the world’s second-fastest-growing population after Sub-
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Saharan Africa (Roudi-Fahimi and Kent 2007). In 1950, the MENA population reached 89 million and
then more than quadrupled in 2007 to almost 391 million because of rapidly declining death rates and
slowly declining fertility rates (the average number of births per woman in the region). Despite recent
fertility declines, the latest population projections for the region show the total reaching nearly 655
million by 2050.10 (Table 9). Moreover, although there is a shift from high to low mortality and from
high to low fertility throughout the region, individual countries are at different stages. On average,
fertility in MENA declined from 7 children per woman in 1960 to 2.8 children in 2007. The total fertility
rate is less than 2.5 in Algeria, Lebanon, Morocco, Tunisia, Iran, Bahrain, Kuwait, United Arab Emirates,
and Qatar, and is more than 4 in Iraq, Sudan, and Yemen.

As a consequence of the demographic transition trends, the MENA region is experiencing a fast-
growing youth population that requires new educational and job opportunities. The most rapid growth in
youth population is in Iraq, Yemen, and West Bank and Gaza, which are also among the countries facing
the biggest economic challenges and challenges in preparedness to deal with growing unemployment
(Roudi-Fahimi and Kent 2007). Moreover, population growth has aggravated natural resource constraints
in the region. Given the limited natural resources and slow overall economic growth in MENA countries,
bringing down population growth will have to be an integral part of the food security strategies in many
countries.

Table 9. Selected demographic and reproductive health indicators

Deaths per s .
Population in thousands 1,0001') Totai‘isztlhty P(;T;l;:;lon
population
1950 2007 2050* 1960 2007 1960 2007 (%)
Food security
challenges countries
Mineral resource rich

Algeria 8,753 33,853 49,610 20 5 7.3 2.4 1.5
Iraq 5,340 28,993 63,995 16 — 6.4 4.1 2

Libya 1,029 6,156 9,819 19 4 7.1 2.7 1.9
Sudan 9,190 40,432 75,884 21 10 6.6 4.2 2.2
Syria 3,536 20,504 36,911 17 3 7.5 33 35
Yemen 4316 22,383 53,689 31 7 8.4 55 3.0

Mineral resource poor

Djibouti 62 833 1,469 25 11 7.8 3.9 1.8
Egypt 21,834 80,061 129,533 19 6 6.6 2.9 1.8
Jordan 472 5,719 10,241 22 4 7.7 3.6 3.2
Lebanon 1,443 4,097 5,033 12 7 5.7 2.2 1.0
Morocco 8,953 30,861 42,583 21 6 7.2 2.4 1.2
Tunisia 3,530 10,225 12,711 19 6 7.1 2.0 1.0
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Table 9. Continued

Deaths per - .
Population in thousands 1,000 Total fertility Population
. rate growth
population
1950 2007 2050* 1960 2007 1960 2007 (%)
Food security
challenges countries
Food-secure countries
Mineral resource rich
Iran 16,913 71,021 96,975 19 6 7.0 2.0 1.3
Bahrain 116 753 1,277 15 3 7.1 23 1.9
Kuwait 152 2,663 5,240 10 2 7.3 2.2 24
Saudi Arabia 3,201 24,157 43,658 22 4 7.2 34 2.0
United Arab Emirates 70 4,365 8,253 19 1 6.9 2.3 2.7
Qatar 25 1,138 2,316 18 2 7.0 2.4 12.8
Oman 456 2,726 4,878 23 3 7.2 3.1 2.1
MENA?* 89,391 390,940 654,075 20 6 7.0 2.8 1.9

Sources: World Population Prospects: The 2008 revision (1960 and 2007); World Bank 2009.
Note: *Not including West Bank and Gaza.

Learning from family planning programs in Western nations may not be applicable to MENA
countries due to cultural differences. However, programs in countries with low population growth rates
within the region, such as Iran and Tunisia, might provide useful lessons, particularly for MENA
countries that continue to have high population rates, such as Yemen, Jordan, and Syria. Family planning
programs in these countries could have significant long-term benefits for a range of socioeconomic issues,
including food security.

Iran, which has experienced the fastest decline in fertility over the last two decades, is often cited
as a success story that can serve as a model for a good family planning program in promoting population
stability. As exemplified in Box 1, the changes in Iran have confirmed that committed policy and
financial support, easily available family planning services, and strong demand can ensure that the
increase in contraceptive use and decline in fertility occur very fast. From the Iran experience, it can be
learned that if family planning programs are to succeed in Muslim countries, religion must be addressed
carefully and in a culturally sensitive manner. Also, investments in health infrastructure and human
development are essential in making family planning programs sustainable (Fahim 2002).
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Box 1. Family planning in Iran

Iran has emerged as a model for family planning, particularly for countries that are seeking ways to
reduce population growth. Iran has experienced the fastest decline in fertility over the last two decades
(United Nations 2009). According to the Iranian Ministry of Health and Medical Education, women went
from having about 6.6 children on average to about 2 children between the mid-1970s and 2006. From
an all-time high of 3.2 percent in 1986, Iran’s population growth rate dropped to just 0.7 percent in 2007.
It is important to note that policy played an important role in high population growth, as well as in its
reduction. In 1979, at the beginning of the Islamic Revolution, existing family planning programs were
removed, as they were seen as undue Western influence. During Iran’s war with Iraq, procreation was
encouraged by the government to bolster the nation’s population. This strong pro-natalist policy led to an
annual population growth of about 3 percent from 1980 to 1988. Iran’s population doubled in just two
decades, from 27 million to 55 million in 1988. By the late 1980s and early 1990s, Iran’s rapid population
growth was finally seen as an obstacle to development, and the government realized that the costs of this
growing population were going to go beyond its capacity to provide adequate food, education, housing,
healthcare, and employment. It then embarked on a family planning program to counter the mistakes of
the past government policy.

The result has been a successful national family planning program that has drawn international
attention because of its innovative structure. The program started in 1989 with goals of encouraging
women to wait 3 to 4 years between pregnancies, discouraging childbearing for women younger than 18
or older than 35, and limiting family size to three children. In May 1993, a national family planning law
was passed that encouraged couples to have fewer children by restricting maternity leave benefits and
withdrawing food coupons and social welfare subsidies after the third child. A nationwide campaign
introduced contraceptives: pills, condoms, intrauterine devices, implants, tubal ligations, and vasectomies.
Moreover, the law also called for several government ministries to incorporate information on population,
family planning, and mother and child healthcare in curriculum materials. For example, university
students are required to take a two-credit course on population and family planning. The Ministry of
Islamic Culture and Guidance was given the task of allowing the media to raise awareness on population
issues and family planning programs, and Islamic Republic of Iran Broadcasting was entrusted with
broadcasting such information. Money saved on reduced maternity leave was used for these educational
programs. From 1986 to 2005, Iran's total fertility dropped from 7 to 2, which is replacement-level
fertility.

Family planning was integrated with primary healthcare. A comprehensive health network made
up of mobile clinics and 15,000 "health houses" was established to provide family planning and health
services to rural people. Mobile teams that were sent to remote parts of the country offered free, modern
contraceptive methods, including vasectomies and tubal ligations, to married couples. The government
also had a strong information campaign, which was particularly effective because it was backed by
Islamic clerics. Religious leaders have even cited having smaller families as a social responsibility in
their weekly sermons and have issued fatwas (religious edicts with the strength of court orders) that
permit and encourage the use of all types of contraception, including permanent male and female
sterilization. Another unique aspect of Iran’s family planning program is promotion of the involvement
of men. Iran implements mandatory family planning classes for both men and women before they can
receive a marriage license. Iran is the only country in the region that has a state-owned condom factory.
Aside from the direct healthcare interventions, a broad-based effort was launched to raise female literacy,
boosting it from 25 percent in 1970 to more than 70 percent in 2000.

Population and health experts attribute the program’s success to the government’s information
and education program and to a healthcare delivery system that was able to meet reproductive health
needs. Moreover, the program has succeeded in addressing religion carefully and in a culturally sensitive
manner.

Sources: Roudi-Fahimi 2002; Larsen 2003; United Nations 2009
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Education and Gender

Education and the participation of women in education are important drivers of development. There has
been progress in the education of women'" Average years of schooling for women increased from 0.5 in
1960 to 4.5 in 1999, and the average literacy rate of women rose from 16.6 percent in 1970 to 52.5
percent in 2000. Female gross enrollment as a percentage of male enrollment has increased from 75 to 90
percent between 1980 and 2000 (World Bank 2004b). However, women remain a largely untapped
resource for economic development and represent only 28 percent of the workforce. Women have played
a vital role in emerging industries throughout history, from industrial countries a century ago to the more
recent emerging Tiger States in Asia (World Bank 2004b). In the business world, companies benefit from
diverse workforces, and diversity has become a key driver of competitiveness and innovation (World
Bank 2004b).

Education is also important for improving food and security. For example, studies in Egypt and
Mozambique (Datt and Jolliffe 1998; Datt, Simler, and Mukherjee 1999) show that ensuring that mothers
finish primary school reduces the proportion of the population below the poverty line by 33.7 percent and
23.2 percent, respectively. In both of these country studies, female education had a much larger impact on
poverty than did other factors, including male education. Other studies suggest that reducing gender gaps
in schooling and in the control of agricultural resources by men and women in Sub-Saharan Africa has the
potential to increase agricultural productivity by 10-20 percent (Udry et al. 1995; Quisumbing 1996).

The strong relationship between gender inequality and hunger suggests that reducing gender
disparities in key areas, particularly in education and health is essential to reduce levels of hunger.
Undernourishment and child malnutrition levels in many MENA countries remain high, especially in
Sudan, Yemen and Djibouti. Even in countries with relatively high per capita incomes, child malnutrition
remains about 5 percent, such as in Syria, Egypt and Morocco (Table 10). The following discussion
addresses each of the subindexes of the Gender Gap Index according to the strength of its association with
the GHI and proposes strategies that can contribute to reducing gender inequalities and to eliminating
hunger. Box 2 gives two examples of how MENA countries have fared in terms of improving gender
equality (Box 2).

Table 10. Nutrition and child mortality (Global Hunger Index [GHI])

Proportion of Prevalence of Mortality rate, GHI
undernourished in underweight in children
the population (%) children younger  younger than 5
than 5 years (%) years
Food security challenges countries
Mineral resource rich
Algeria 3.0 3.0 3.7 <5
Iraq n/a 7.1 4.4 n/a
Libya 2.0 2.9 1.8 <5
Sudan 21.0 27.0 10.9 19.6
Syria 4.0 10.0 1.7 5.2
Yemen 32.0 41.6 7.3 27.0
Mineral resource poor
Djibouti 32.0 24.0 12.7 22.9
Egypt 3.0 6.0 3.6 <5
Jordan 4.0 3.6 2.4 <5
Lebanon 2.0 3.5 2.9 <5

19 This section is drawn from von Grebmer et al. 2009.

37



most vulnerable, as well as to prevent negative impacts in the future. Nutrition interventions, such as
school feeding programs and programs for early childhood and maternal nutrition, should be strengthened
and expanded to ensure universal coverage.

MENA countries can also consider exploring conditional cash transfer programs following
properly evaluated pilots. Several evaluation studies on CCT programs, particularly condition transfers to
households based on their meeting certain requirements such as sending children to school, have shown
the benefits of such schemes. These programs can be used to reduce current poverty and, at the same
time, to improve human capital formation and consequently help prevent the intergenerational
transmission of poverty (Adato and Hoddinott 2009). These programs work particularly well in countries
with low levels of school attendance and an adequate schooling infrastructure. The CCT program Red de
Proteccion Social of Nicaragua increased school enrollments by nearly 22 percentage points. Mexico’s
former PROGRESA (now Oportunidades) increased enrollment in secondary school by 6 percentage
points for boys and 9 percentage points for girls. PROGRESA also had significant effects on health and
nutrition. Health visits rose by 18 percent in PROGRESA localities, and illnesses among PROGRESA
children 0-5 years old decreased by 12 percent. In addition, stunting was significantly reduced by 10
percentage points. A study of Oportunidades also found that beneficiaries invest just more than 10 percent
of their transfers and that this leads to sustained increases in per capita consumption in the following five
years (Alderman and Hoddinott 2009).

Reforming inefficient food and fuel subsidies and designing targeted SPPs can help reduce
vulnerability to shocks and improve food security. Many MENA countries still rely on subsidy schemes,
which often disproportionately benefit individuals who are better off. Examples include food subsidies for
urban retail markets (Egypt), subsidies on imported materials for food processing (Morocco), and large
fuel subsidies for transport and irrigation (Yemen).

The high population growth in the MENA region is a key challenge for improving food security,
as it influences food demand. Moreover, population growth has aggravated natural resource constraints in
the region. Given the limited natural resources and slow overall economic growth in MENA countries,
bringing down population growth will have to be an integral part of many countries’ food security
strategies. Programs in countries within the region with low population growth rates, such as Iran and
Tunisia, might provide useful lessons particularly to MENA countries that continue to have high
population rates, such as Yemen, Jordan, and Syria. As illustrated in Iran, religion must be addressed
carefully and in a culturally sensitive manner for planning programs to be successful. Also, investments in
health infrastructure and human development are essential in making family planning programs
sustainable.

The MENA region is experiencing a fast-growing youth population that requires new educational
and job opportunities. There is wide evidence that female education matters for poverty and food security.
Also, the strong relationship between gender inequality and hunger suggests that reducing gender
disparities in key areas, particularly in education and health is essential to reduce levels of hunger.
Strategies that can contribute to reducing gender inequalities and eliminating hunger, such as cash
transfers conditioned upon school attendance and health visits, need to be explored.

Even though MENA countries have some SPPs in place, there is limited use of school feeding
and cash transfer programs. Cash transfer programs are small and not primarily targeted to the poor.
Improvement in targeting the poor is therefore a priority to improve food security. Conditional cash
transfer programs contingent on school attendance are particularly promising, as they address education
and nutrition. Further research is needed in evaluating and designing SPPs in the MENA region. Social
protection strategies should be designed to mitigate the current shock for the most vulnerable, as well as
to prevent negative impacts in the future.
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4. SUMMARY AND POLICY RESEARCH AGENDA

The MENA region faces a number of distinct and interlinked food security and development challenges.
This paper presented a new typology for MENA countries and structured the discussion on food security
according to macro- and household-level food security and along the three sector groups most relevant for
food security.

We classify countries according to their mineral wealth and food security status (at both the
macro and household levels). According to this typology, mineral resource—rich countries with food
security challenges are Algeria, Iraq, Libya, Sudan, Syria, and Yemen. Mineral resource—poor countries
with food security challenges are Djibouti, Egypt, Jordan, Lebanon, Morocco, Tunisia, and West Bank
and Gaza. All other countries in MENA are considered food secure. Achieving food security and
economic development is closely linked, and progress hinges on macroeconomic stability; broad-based
growth; and advances in the trade and infrastructure, water and agriculture, and public health and
education sectors.

The oil and gas sectors and related spending dominate the domestic economies of most mineral-
rich countries, either directly through oil exports (mineral-rich countries) or indirectly through
remittances from oil-exporting countries (to mineral-poor countries). While pro-poor growth remains the
single most important driver for improving food security, job-creating economic diversification and
export-led manufacturing—key for success in Asia—have been slow. The manufacturing sector continues
to constitute a small share of GDP (average 11 percent) in the MENA region, especially in mineral-rich
countries with food security challenges (6 percent). The manufacturing sector is biggest in Egypt, Tunisia,
Jordan, Morocco, and Iran (between 14 and 18 percent of GDP), yet these shares have stagnated over the
past decades except in Tunisia. Agricultural growth in MENA has been mainly driven by productivity
growth in Egypt, Iran, and Sudan over the past two decades. This growth was driven by higher labor
productivity, that is, a reduction of workers per hectare and the use of fertilizers and tractors.

Poverty levels remain high, and people in the MENA region are vulnerable to falling back into
poverty. Twenty percent of people in the region live below US$2 a day. Reduction in poverty has been
slow in Algeria and Morocco, and the poverty rate has actually increased in Yemen, Djibouti, and Sudan.
In absolute numbers, the number of poor in MENA has increased. The 2007-2008 global food crisis and
the subsequent global recession have further affected the region’s poor, mainly through increased food
prices, reduction in remittances, and reduction in export earnings. A decrease in income by only US$0.50
per day almost doubles the number of poor in Egypt, Morocco, and Jordan. The majority of the poor
continue to live in rural areas, where 50 percent of the population resides in MENA countries with food
security challenges, compared with 40 percent in other MENA countries.

MENA is the most oil-dependent region in the world for its exports (70 percent) and the most
food import—dependent region in the world, importing 50 percent of regional food consumption. The
region’s food trade deficit will further rise in both mineral-rich and mineral-poor countries because of
increasing food demand and severe supply-side constraints. Generally low trade diversification makes the
region vulnerable to economic shocks. Despite the heavy reliance on trade, protection remains at high
levels, especially in some mineral-poor countries such as Egypt, Morocco, and Tunisia. Studies on the
impacts of multilateral trade liberalization on several MENA countries show mixed results on poverty,
but they suggest that complementary policies and institutional reform are needed to achieve the benefits
of stronger world market integration.

MENA is also the most water-scarce region in the world and will be hard hit by climate change.
Agriculture contributes 12 percent to the MENA economy but uses 89 percent of the water. Thus,
growing pressure on limited water resources from nonagricultural sectors poses important questions on
the trade-offs between agricultural, industrial, and residential uses and the possibility of increasing the
efficiency of water use. Per capita water availability in MENA is already the lowest in the world regions,
with an average of 757 cubic meters (or 1/10th of the global average); water availability is especially low
in Egypt, Libya, Jordan, and Algeria. Population growth alone is projected to reduce the availability to
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400 cubic meters by 2050, and climate change will further reduce water availability by most projections.
Technological innovations, subsidy reforms and incentives for sustainable water use, improved water
management and institutions, and additional investments will be important elements for a water reform
agenda.

The major constraint for agricultural development is water; significant potential for irrigation
remains in a few countries, such as Iran, Iraq, Sudan, and Syria. Even during the past two decades,
agricultural productivity growth has been dominated by a few countries, including Egypt, Iran, and
Sudan. Agricultural growth potential exists, yet the unsustainable use of natural resources (especially
water), climate change, and continued population growth pose severe challenges for keeping up per capita
production levels. In light of these challenges and as a direct response to the global food price crisis in
2007-2008, several MENA countries have started to initiate FDIs in Africa and Asia. However, it is not
clear that FDIs are beneficial for either the host or the investing country. Given that several of the host
countries are politically instable, it is not clear that exporting food from these countries, especially in
times of crises, is a viable strategy. Moreover, it is not clear whether FDI in agriculture in foreign lands is
a profitable activity, especially if led by the public sector. There is also a need for further research on how
these deals can contribute to economic development and food security in host countries.

Major public health, education, and social policy challenges include population control,
empowerment of women, and the reform of subsidy schemes. The MENA population is projected to
double by 2050 to reach nearly 655 million, and unemployment is high and increasing. Several countries
in the region— such as Algeria, Tunisia, Iran, and several Gulf States—have been successful in reducing
fertility rates. Iran is often cited as a successful case; a population control program with enforcement
mechanisms and an integration of family planning into primary healthcare have reduced population
growth from 3.2 to 0.7 percent within 20 years. Despite progress in enrollment rates, women remain a
largely untapped source for spurring economic development in many MENA countries. Women have also
been pivotal for improving family nutrition and children’s health in many world regions. According to the
IFPRI’s GHI, the MENA region was the only world region that showed an increase in the proportion of
undernourished people over the past decade. Finally, MENA countries maintain a high level of subsidies
on oil and food. Yet many studies have shown that fuel and food subsidies mostly benefit the well-off and
are not suitable tools to target the poor and food insecure. An alternative to subsidies are conditional cash
transfer programs. However, existing social transfer programs are often not well targeted to the poor, and
better targeting and scaling up of these programs can improve food security.

One of the objectives of this paper has been to identify interlinked food security and development
challenges for the MENA region. We have also offered several suggestions on how to improve food
security and accelerate development based on other regions’ experience and the literature, but more
research is needed to tailor policy and investment recommendations to country-specific circumstances. In
the following lists, we therefore outline several research areas to conclude this paper.

Growth and Incomes

e Pro-poor growth and food security: Agriculture can play an important role in food security in
some MENA-FSC countries, on both the macro and household levels. However, nonagricultural
growth in labor-intensive and rural industries will have to provide incomes for the growing pool
of young unemployed people. Research can help assess country-level growth options and thus
support the design of country development strategies.

o [nvestment priorities: Investments in agriculture have been declining in MENA-FSC countries.
Analyzing returns to different types of investment in both agriculture and nonagriculture can help
identify the allocation of resources in terms of growth, food security, and poverty reduction.

e Poverty and nutrition: Research can help identify pathways out of poverty and food insecurity ,
as well as evaluate and design programs to overcome child malnutrition and nutrition
deficiencies.

44



Trade

Migration and remittances: The MENA food-secure high-income (FSHI) countries are host
countries for millions of migrant workers from MENA-FSC, South Asia, and other world regions.
Institution building: Research on reform processes of ministries that are related to food security
and are in charge of agriculture and food and water resources can help make these institutions
more effective and efficient in providing agricultural infrastructure and services such as irrigation
and agricultural extension.

Political economy: research can identify obstacles and constraints to reform and evaluate more
targeted alternatives to subsidies that have proved successful in other world regions, such as cash-
for-work and schooling programs.

Management of future food price shocks: MENA countries are re-examining their food security
strategies to provide sustainable access to food for their people in the future. Reducing food
imports significantly by increasing agricultural production is feasible in only a few countries.
Research can help MENA-FSC countries make strategic choices among investing in agriculture,
keeping stock, hedging on international markets, and other actions.

Opportunities from regional and global trade integration: Global and country-level models can
help assess the impacts of trade agreements on growth, food security, and poverty.
Food—energy price links: The 2007-2008 global food crisis has highlighted how sensitively
global food markets react to changes in oil prices and how “panic purchases” from net food
importing countries can exacerbate food crises. The fact that the MENA region holds about 60
percent of global oil reserves and is the most food import—dependent region in the world
underlines the region’s importance for the global food situation and its role as a major player in
global markets.

Foreign direct investment in agriculture: The policies and investments of MENA countries also
directly affect developing countries in other world regions. Research can contribute by designing
win—win “land grab” deals that are pro-poor and include technology spillovers for the host
countries.

Agriculture, Water, and Natural Resources

Water and land resources: Research can help assess the trade-offs of water use in rural and urban
areas and find ways to improve water management and efficiency.

Adaptation and mitigation strategies to address climate change: To effectively deal with climate
change risks in the region, a mix of adaptation strategies (which reduce the vulnerability of the
poor to climate change and other shocks) and mitigation strategies (which lessen the impact of
climate change after it has occurred) are needed.

Emergencies: Research on emergency response to crises and natural disasters in fragile states will
be important for MENA-FSC countries, in many of which flooding and other disasters have
become more frequent in the recent past.

Postconflict situations.: Several MENA-FSC countries, such as Iraq, Lebanon, Sudan, Yemen,
and West Bank and Gaza, are either at war or in a postconflict situation. The MENA region in
general is vital for global security. Thus, research on future food crises and potential future
conflicts for water and other resources can make an important contribution.

Climate change: Adaptation and mitigation strategies to address climate change will be very
important for MENA and other regions. Research can help find ways to effectively deal with
climate change risks in the region. It can also identify the right mix of adaptation and migration
strategies. Adaptation strategies reduce the vulnerability of the poor to climate change and other
shocks, and mitigation strategies lessen the impact of climate change after it has occurred.
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Innovation in energy and agriculture: Several MENA-FSHI countries are committed to investing
in renewable energy and water efficiency solutions for the future. These innovations could have
important spillover effects for developing countries.

Public Health, Education, and Social Policies

Population growth: Region-specific strategies for reducing population growth will be key for
improving food security in MENA.

Maternal health: Research on how to improve maternal and child health can make an important
contribution to short-term reduction in child malnutrition and long-term development in the
region.

Poverty and nutrition: Research can help identify pathways out of poverty and food insecurity
and evaluate and design programs to overcome child malnutrition and nutrition deficiencies.
Social protection: Evaluating SPPs such as cash-for-work and schooling programs can help in
making strategic choices in country-specific program design.

Food quality and safety: MENA-FSHI countries face important questions on food quality
standards that benefit consumers and food importers.
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