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other net-food-importing developing countries 
(FAO, 2008b; Dyson, 1995). This was probably 
due to the widespread adoption of improved 
wheat and rice varieties in Syria and Egypt 

(Baum, 2004). Recently, however, productiv-
ity growth in the region is again falling, while 
it is continuing to rise for net-food-importing 
developing countries. Productivity growth in 
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Figure 5.2: Expansion of Arable Land in Arab Countries Far Outpaced the World Until the 1990s,
When Expansion Became Limited to Sudan

Source: Authors. Adapted from FAO, 2008b.
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Figure 5.3: Arab Countries’ Cereal Productivity Lags Behind World Averages

Source: Authors. Adapted from FAO, 2008b.
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vegetables also lags behind the global average, 
but the gap is small, and productivity growth 
for fruits is above the global average. Low 
cereal-productivity growth, coupled with bind-
ing land and water constraints, causes greater 
dependence on imports. The main barrier to 
high productivity is scarce water, but lack of 
investment in research and in farmers also 
plays a role.

Water scarcity is becoming more acute and is a 
major obstacle to increasing agricultural produc-
tivity. Increased water use, coupled with growing 
populations, has made water increasingly scarce 
in Arab countries. From 1950 to the present, 
per-capita renewable water resources have 
fallen by approximately 75 percent. They are 
expected to decrease by an additional 40 percent 
from present levels by 2050. (Figure 5.4). This 
downward trend will probably be accelerated by 
climate change.

Countries need to take different approaches 
to address water scarcity depending on their 
access to and dependence on irrigation. The 
use of irrigation varies greatly by sub-region 
(Table 5.1). The GCC are totally dependent on 
irrigation due to extremely low levels of rain-
fall.37 In the Mashreq countries (Iraq, Jordan, 
Lebanon, and Syria), the proportion of irrigated 
land ranges from 27 to 43 percent of total 
cropland. Maghreb countries (Algeria, Libya, 
Mauritania, Morocco, and Tunisia) are much 
less dependent on irrigation (7 to 18 percent), 
whereas Egypt and Djibouti are nearly 100 
percent irrigated. Although water resources in 
Sudan are relatively less scarce, the proportion 
of irrigated land remains less than 10 percent 
(AOAD, 2007).

 The IMPACT model includes Yemen in the GCC. 37

Yemen, however, is not totally dependent on irrigation, 
because rainfall is not as low there as in the GCC.
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Figure 5.4: Arab Countries Are Quickly Proceeding from Water Stress to Absolute Water Scarcity

Source: Authors. Adapted from FAO, 2008b.
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How can Arab countries make  
the most of scarce water resources?

There is no new water for irrigation, so any ag-
ricultural expansion must come from water sav-
ings. Non-agricultural water demand is growing 
rapidly. Today approximately 85 percent of all 
abstracted surface water and groundwater in 
Arab countries is already used for irrigation, 
and this number must decrease.38 Although 
advances have been made, creating new water 
for irrigation using desalinization and waste-
water recycling is not economically viable for 

most agricultural activities. The use of treated 
wastewater to irrigate food crops can also be 
problematic, because it often encounters public 
resistance, although this is changing (World 
Bank, 2007). Using wastewater for the irriga-
tion of non-food crops should still be encour-
aged, because it frees up water for other uses. 
Water harvesting is another way to increase 

 This figure is for the World Bank’s Middle East and 38

North Africa Region. It does not include the Arab 
countries Somalia and Sudan, and does include the 
non-Arab Iran and Israel.

Table 5.1: Irrigation Use Varies Greatly by Sub-region and Country  
(2007, except where noted)

	 Percent total	 Percent annual	 Percent perennial  
Country	 land irrigated	 land irrigated	 cropland irrigated

GCC	 100	 100	 100

Yemen	 47	 42	 65

Djibouti	 100	 100	 100

Egypt	 95	 97	 87

Somalia	 —	 14	 —

Sudan	 9	 8	 99

Iraq	 32	 27	 91

Jordan	 31	 32	 31

Lebanon	 41	 43	 39

Syria	 30	 32	 19

Algeria	 17	 10	 90

Libya	 14	 11	 17

Mauritania	 7	 6	 9

Morocco	 18	 10	 75

Tunisia	 8	 9	 8

Source: AOAD, 2007
— = Not available.
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water supply for irrigation.39 It is important 
to recognize that desalinization, wastewater 
recycling, and water harvesting have their limits. 
Together they could amount to 20–25 percent 
of abstracted water, but they come at a high cost 
with limited use.

Policies that lower the cost of water to farmers 
encourage non-beneficial and low-value use. 
Water and energy subsidies that reduce the price 
of water encourage farmers not to maximize 
the value of water (World Bank, 2007). First, 
water is lost to non-beneficial use when flood 
irrigation is used instead of water-saving irriga-
tion systems like sprinklers and drip. Second, 
farmers choose crops with low value added per 
drop of water. For example, vegetable produc-
tion yields six times more value added per drop 
of water than wheat production, and ten times 
more value added per drop than beef production. 
In the Maghreb, 40 percent of irrigated land is 
dedicated to growing cereal; this is less than in 
the Mashreq (51 percent), Northeastern Africa 
(64 percent), and the GCC (73 percent) (FAO, 
2008b). When farmers are encouraged to pay the 
full cost of water, they voluntarily switch their 
use of irrigated land from low-value crops such 
as wheat to higher-value crops such as fruits and 
vegetables. In addition, they have incentives to 
invest in water-saving irrigation technologies.

Encouraging farmers to replace cereals with 
high-value crops has mixed implications for food 
security. The World Bank’s World Development 
Report (2008e) argues that the top agricultural 
priority for the majority of Arab countries is 
to diversify production out of staples and into 
high-value crops (like fruits and vegetables) 
for export. High-value crop production gives 

landowners more entrepreneurial opportuni-
ties, creates more employment for women 
and landless workers, and raises agricultural 
wages. In countries that have a mix of rain-fed 
and irrigated agriculture, such as the Maghreb 
countries, the Mashreq, and Sudan, water pric-
ing could create a natural split; cereal would be 
grown primarily under rain-fed conditions, and 
high-value crops under irrigation. This would 
increase dependence on imported cereals, but it 
would also generate more foreign exchange from 
high-value crop exports that would cover the cost 
of additional cereal imports. This would also be 
more profitable for farmers and leave them dis-
posable income with which to buy staples. This 
is not to say that countries that depend entirely 
on irrigation should stop growing cereal where it 
is economically viable and sustainable, as in the 
Nile Basin of Egypt. In Gulf countries, where ir-
rigation water is more limited, cereal production 
might be eliminated completely in favor of more 
efficient high-value crops. To supplement these 
changes, the strategies outlined in Chapter 6 can 
be developed to increase food security.

Arab countries will need to import much of their 
cereal, even in cases when they produce some 
domestically. There is a complex balance of advan-
tages and sacrifices involved in either importing 
less cereal, or having more agricultural export 
earnings with which to import. The tradeoffs 
between these options need to be carefully evalu-
ated when considering water policy that shapes 
production choice. This tradeoff is unique in each 
country, depending on its food needs and agri-

 Water harvesting refers to practices and structures 39

for capturing storm water, including the construction 
of small dams.
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cultural potential. So long as the necessary time 
series data on planted areas and yield is available, 
an optimization model can be used to evaluate 
the tradeoff (World Bank, 2008f ).

For Morocco, achieving cereal self-sufficiency is 
possible, but it will come at a high cost. Morocco 
is less dependent on cereal imports than most 
Arab countries. Projections show that Moroc-
can cereal demand for human consumption 
(mostly wheat) will increase from 73 million 
metric tons in 2003 to 103 million metric tons in 
2030 (IFPRI, 2008). If Moroccan farmers make 
reasonable increases in cereal productivity and 
cultivated area,40 then Morocco could achieve 
self-sufficiency in cereal production until 2017. 
However, converting land that could be used 
for growing high-value crops to grow cereals is 
very costly (Figure 5.5). As demand continues 
to grow, the cost of self-sufficiency would climb 
from $21 million in 2007 to $6 billion in 2017, 

the last year self-sufficiency would be possible. 
The total value of income sacrificed in order to 
enforce national cereal self-sufficiency over an 
11 year period would be a staggering $16 bil-
lion. The trade-offs between high-value crops 
and cereals vary by country, but the underlying 
message is the same: the opportunity cost of 
moving towards cereal self-sufficiency increases 
exponentially as demand increases.

Why is investing more in rain-fed 
agriculture critical to Arab countries?

Despite predominately dry climates, many Arab 
countries depend mainly on rain-fed agricul-

 Productivity in each province would be brought to the 40

level of the most productive province in that region of 
Morocco, and the amount of land in cereal production 
would be expanded to historical highs.
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Figure 5.5: The Cost of Self-Sufficiency Grows as Population and Incomes Grow

Source: World Bank, 2008f.
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ture. In Algeria, Iraq, Jordan, Lebanon, Libya, 
Mauritania, Morocco, Sudan, Syria, Tunisia, 
and Yemen, rain-fed agriculture is practiced on 
more than half of all arable land (AOAD, 2007). 
In the Maghreb, Sudan, and Yemen, at least 80 
percent of cereal production is rain-fed, and in 
the Mashreq, from one-half to two-thirds of 
cereal production is rain-fed (FAO, 2008b).

Rain-fed agriculture in Arab countries is in 
danger due to climate change. Climate change 
models indicate that average yearly rainfall 
could decrease by 10 percent in the next 50 
years (World Bank, 2008g). Droughts and heat 
waves will become more frequent as weather 
cycles speed up. As a result, rain-fed yields will 
fluctuate increasingly over time, and average 
yields will begin to trend downward, decreas-
ing by 20 percent in Arab countries overall and 
by almost 40 percent in Algeria and Morocco 
(World Bank, 2007a). It is usually the most 
marginalized farmers and herders who depend 
most on rain-fed agriculture, particularly in the 
drier areas. These groups will be further margin-
alized and impoverished by the negative effects 
of climate change.

Helping rain-fed farmers adapt to climate 
change requires investment in new technologies. 
Research into conventionally bred and genetical-
ly modified drought-resistant crops is essential 
for keeping rain-fed agriculture economically 
viable (El Obeidy, 2006). Conservation tillage 
has the potential to increase and stabilize yields 
in the face of frequent droughts (World Bank, 
2008e).41 Trials on rain-fed wheat in Morocco 
have generated increased and more stable yields 
than conventional tillage systems (Mrabet, 2002; 
2008). Some experts argue, however, that agri-

cultural research will not keep up with climate 
change, and that public resources may be best 
spent in other areas that offer people an alterna-
tive livelihood to agriculture.

How can Arab countries  
increase productivity?

Agricultural research and development (R&D) 
yields very high returns. Worldwide, returns to 
agricultural R&D are estimated at 45 percent. 
In Arab countries, the estimate is slightly lower, 
at 36 percent (Alston et al., 2000).42 With 
such high returns, it seems that there is gross 
underinvestment in agricultural R&D in Arab 
countries and globally. Following the recent 
food-price shock, there is a renewed interest 
in investing in productivity, but more R&D is 
required if Arab countries are to experience a 
green revolution. The returns in Arab countries 
include many social advantages, such as en-
hanced food security and rural livelihoods, and 
benefit a wide range of people, from farmers to 
food consumers. Given these broad social re-
turns, the public sector must play the primary 
role in investing in agricultural R&D.

Increase public investment in agricultural 
research and development. Arab countries 
invest approximately $1.4 billion annually in 

 Also referred to as reduced tillage, no-till, and conser-41

vation agriculture, conservation tillage can be used for 
both rain-fed and irrigated agriculture. One of its main 
benefits, soil-moisture retention, is particularly pertinent 
for rain-fed agriculture in Arab countries.

 The estimate for the Arab region is much less precise, 42

as there were only 11 studies to use, considerably fewer 
than in other regions.
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agricultural R&D (Pardey et al., 2006), or 
0.66 percent of agricultural GDP (AgGDP) 
(Alston et al., 2000).43 This is slightly higher 
than the developing-country average of 0.53 
percent, but far below the recommended invest-
ment level of 2 percent of AgGDP (Gana et 
al., 2008), as well as the level of investment of 
developed countries, which averages 2.36 per-
cent of AgGDP (Alston et al., 2000). Besides 
the atypical Bahrain, which invests 18 percent 

of its small AgGDP in R&D, regional leaders 
are Libya, Jordan, and Morocco (Table 5.2). 
It is not only developed countries that invest 
highly in agricultural R&D; Brazil invests 1.7 
percent of AgGDP, 1.4 percent of which is 
invested through government agencies (FAO, 
2008b). Arab countries increased spending on 

 Around 0.50 percent goes to national laboratories, the 43

rest to other public sector research institutions.

Table 5.2: Agriculture Research and Funding in National Agricultural Research Institutions

	 Potential researcher	 Funding 	 PRYs/100,000	 Funding as percent 
	 years (PRYs)1	 (millions of 2000 US$)	 rural residents	 AgGDP

Algeria	 575	 14	 8	 0.4

Bahrain	 32	 3	 457	 17.9

Egypt	 6,710	 68	 27	 0.5

Iraq	 770	 —	 30	 —

Jordan	 198	 6	 35	 1.2

Lebanon	 83	 4	 66	 0.4

Libya	 261	 13	 83	 1.6

Morocco	 606	 40	 6	 0.9

Sudan	 595	 3	 3	 0.1

Syria	 1,058	 15	 22	 0.4

Tunisia	 368	 15	 16	 0.6

UAE	 73	 —	 46	 —

Yemen	 245	 6	 3	 0.8

Arab world	 11,574	 187	 14	 0.5

Brazil	 3,943	 924	 11	 1.4

Argentina	 1,858	 270	 45	 1.0

Mexico	 3,097	 357	 12	 1.6

Sources: Casas et al. 1999; IFPRI 2008b.
1 A potential researcher year is the equivalent of one year’s worth of research. This unit is used since many researchers have a position that also consists 
of teaching, extension, and consulting, making them only part-time researchers.
— = Not available.
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agricultural R&D by only 0.05 percent of Ag-
GDP from 1981 to 2000, whereas developed 
countries increased their spending by 0.95 
percent (World Bank, 2008e).44

Enhance incentives for agricultural researchers 
in Arab countries. The number of agricultural 
researchers in Arab countries is relatively high, 
but they are under-funded and ill-equipped. 
In 1999, there were 14 full-time agricultural 
researchers per 100,000 rural residents of Arab 
countries (Table 5.2). Leaders in this respect 
are atypical Bahrain, with 457 researchers per 
100,000 rural residents, Libya, with 83, and 
Lebanon, with 66.45 This compares well with 
countries that have high agricultural develop-
ment, such as Argentina (with 45 researchers per 
100,000 rural residents), Brazil (with 11), and 
Mexico (with 12) (Table 5.2). However, funding 
per researcher in Arab countries is much lower, 
so researchers tend to have lower salaries and 
fewer resources, making them less productive 
than researchers with better funding (Casas et 
al., 1999). For scholars with Ph.D.s, the finan-
cial incentives to enter public-sector research 
at National Agricultural Research Institutes 
(NARIs) are generally inferior to the incentives 
to enter academia and focus on teaching. Those 
who do enter NARIs are often ill-equipped 
to be efficient in their research because of low 
investment in information technology and sup-
port staff (Gana et al., 2008). Raising researcher 
salaries and increasing resources will attract the 
best and the brightest researchers to agriculture, 
and will drive the innovation that will increase 
Arab agricultural productivity.

Develop innovative strategies that encourage 
private-sector investment in agricultural R&D. 

Since agricultural research produces mainly 
public goods, it is difficult to incite private-sector 
investment. Nevertheless, there are several steps 
that can be taken to strengthen the investment 
climate. Stronger intellectual property rights 
for improved varieties and other agricultural 
innovations would help businesses privatize the 
returns to their investments. In Latin America, 
competitive funding for R&D has become com-
mon. Private firms are allowed to compete for 
public funds, which they can use to conduct 
research with private co-financing. Another 
method that governments can use to encourage 
private investment is to offer rewards for certain 
innovations, such as drought-resistant wheat 
varieties, that are developed by the private sector. 
Yet another approach is to encourage innovation 
by letting farmers apply for grants to implement 
new technologies and techniques. This type of 
grass-roots, farmer-led R&D has spurred tech-
nology dissemination and increased incomes 
in several countries, including Albania (World 
Bank 2008k). In the end, a partnership between 
public, private, and farmer-led research will be 
required to enhance R&D in Arab countries 
(World Bank, 2008e).

Promote a multi-lateral research agenda to 
increase the number of beneficiaries from a 
common research agenda. The League of Arab 
States (LAS) and United Nations Develop-
ment Program (UNDP) recommend a regional 
R&D fund with a committed long-term budget  

 There are signs of improvement as recently Qatar, Tu-44

nisia, and UAE have made some progress in promoting 
public sector R&D (Gana et al., 2008).

 Bahrain’s relatively small rural population inflates 45

this figure.
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(LAS-UNDP, 2008). The inability to capture 
returns to research from beneficial spillovers 
is a major consequence of underinvestment at 
the national level (Alston, 2002). Because many 
Arab countries share the same agricultural 
goals (primarily food security) and challenges 
(such as water scarcity and climate change), a 
multi-nation research agenda could increase 
the number of beneficiaries from a common 
research agenda. Such a program would be well 
situated to incorporate indigenous knowledge 
into its research agenda. Because indigenous 
technologies are developed from the ground 
up, they are well adapted to the needs of the 
end-user (Warren and Rajasekaran, 1993). The 
International Center for Agricultural Research 
in Dry Areas (ICARDA) has a mandate that 
covers most Arab countries. The Arab Center 
for the Studies of Arid Zones and Dry Lands 
(ACSAD), established by LAS in 1968, has 
a mandate similar to ICARDA and covers all 
Arab countries. An independent Arab agricul-
ture fund could work with ICARDA, ACSAD, 
NARIs, and other research organizations to 
achieve the objectives of its contributors.

What can be done to improve 
dissemination of knowledge to farmers?

Couple investments in R&D with improvements 
in extension. Agricultural extension in Arab 
countries is underperforming. In the poorest 
Arab countries—Somalia, Sudan, and Yemen—
extension is virtually non-existent. A successful 
extension agenda must reach large and small 

farmers alike. Large farmers have the greatest 
productive potential per farmer, and will be able 
before others to afford innovative, but expensive, 
technologies. Smallholders may produce less 
food per hectare and per farmer, but they make 
up a large proportion of the target population; 
extension’s biggest failure has been not providing 
them with basic information (Gana et al., 2008). 
Smallholders often struggle to stay competitive 
because they lack basic technical and market-
ing information. Extension is necessary to help 
them produce and market crops with more value 
added, which will generate more economic op-
portunity for both the farmers and their com-
munities. As discussed in Chapter 2, ensuring 
the success of smallholders is an essential com-
ponent of national food security.

Invest in rural livelihoods to enhance food se-
curity and improve farmer welfare. Household 
assets, such as land, physical capital, education, 
and health, are crucial factors in the ability of 
farmers to secure rural livelihoods and to partici-
pate and compete in agricultural markets (World 
Bank, 2008e). Enhancing access to these assets is 
critical to improving purchasing power and will 
require significant public investment. Making 
smallholder farming more productive and profit-
able will also go a long way towards improving 
the purchasing power of rural households. A 
broad array of tactics can be used to achieve 
this, including investing in rural infrastructure, 
making product markets work better, improving 
access to financial services, enhancing the perfor-
mance of producer organizations, and arranging 
payments for environmental services.





Even if Arab countries can successfully ad-
dress demand and increase productivity, 

they will remain net importers of cereal, and 
will therefore be exposed to the risks of thin 
markets and high prices. Reducing exposure 
to cereal-import volatility is the third pillar 
of the food-security strategy. A number of 
risk management strategies are at the disposal 
of Arab countries, each with advantages and 
disadvantages for reducing price and quantity 
risk. Each Arab country faces a different mix of 
quantity and price risk, depending on its ability 
to produce food domestically and its natural 
endowment of oil and other natural resources. 
Each country therefore needs its own tailor-
made risk management strategy. Key messages 
of this chapter are:

Improving supply-chain efficiency can great-»»
ly reduce cost and improve distribution.
Developing virtual stockpiles is a more »»
cost-effective and flexible strategy to address 
quantity risk than physical stockpiles

Investing in infrastructure used to produce, »»
store, and transport food can reduce expo-
sure to cereal-import volatility

How can Arab countries ensure a steady 
supply of reasonably priced cereal 
imports?

A comprehensive review of national cereal-
procurement methods may reveal simple ways to 
generate substantial savings. One cost effective 
way to generate savings is to improve procure-
ment. Countries that import large quantities 
of cereal should review national procurement 
legislation and methods to determine if they are 
inflexible, outdated, and costly. An example of 
archaic procurement among Arab countries is 
Yemen, which does not consider price or use so-
phisticated measures to determine import quan-
tity when issuing tenders, instead simply scaling 
up from previous years (World Bank, 1995).
Characteristics of modern food-procurement 
systems include electronic tendering, bidding, 
credit, and transaction-risk mitigation.

Legislative and organizational changes in na-
tional procurement rules can enable economies 
of scale and risk management in procurement. 
Arab countries represent the single largest 
group of importers. Thus, by relaxing national 

 
Reducing Exposure  
to Market Volatility6
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legal constraints that prohibit multinational 
procurement, they could take advantage of 
economies of scale in food procurement and 
reduce cost. Arab countries can also take bet-
ter advantage of economies of formal markets 
for risk. Another reason they do not always 
receive the best prices and definitive quantities 
of food imports is that they do not use formal 
risk markets to insure transactions as much 
as OECD countries, China, India, and other 
emerging economies. Large trade transactions 
present substantial risk, and in a world of 
limited supply and competitive procurement, 
Arab countries are at a considerable disadvan-
tage in ensuring their food security compared 
to countries that hedge risk. It is possible to 
overcome this by partnering with multinational 
companies with extensive experience and a wide 
network of established trading partners, or by 
using financial markets to insure transactions 
(World Bank, 2008h).

Underperforming logistics are a problem 
throughout the region. Improving logistics in 
the supply chain is particularly important for 
countries that import large quantities of food, 
because it reduces costs and improves distribu-
tion. Ultimately, this enables more food to reach 
consumers at a lower price. The GCC countries 
place well in the World Bank’s Logistics Perfor-
mance Index (Table 6.1), but poorly compared 
to other high-income countries. A possible 
explanation for this is that because oil exports 
are so dominant in the economies of these 
countries, there has been relatively little pressure 
from the private sector for trade and transport 
reform. There is great variation in logistics per-
formance in the Maghreb. Algeria is one of the 
bottom 10 countries ranked worldwide, whereas 
Mauritania is in the top half and is ranked sixth 
among low-income countries. Despite sharing 
similar good relations and close ties with the 
EU, Morocco vastly underperforms compared to 

Table 6.1: Logistics Performance Index: World Rankings

Country	 World rank (of 150)	 Country	 World rank (of 150)

UAE	 20	 Mauritania	 67

Bahrain	 36	 Morocco	 94

Saudi Arabia	 41	 Egypt	 97

Kuwait	 44	 Lebanon	 98

Qatar	 46	 Yemen	 112

Oman	 48	 Somalia	 127

Jordan	 52	 Syria	 135

Tunisia	 60	 Algeria	 140

Sudan	 64	 Djibouti	 145

Source: World Bank 2007b
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Tunisia. Both countries implemented exemplary 
customs and port reforms. Tunisia, however, 
was quicker to improve domestic logistics like 
trucking and warehousing, and also imple-
mented an electronic data exchange to simplify 
customs clearance (World Bank, 2007b).

Improved monitoring of world and regional ce-
real supply and demand will help Arab nations 
foresee price shocks, allowing them to adjust 
imports accordingly. Although it was impossible 
to imagine the full magnitude of the recent food-
price shocks on Arab countries, some of the fac-
tors that caused it would have been picked up by 
appropriate monitoring systems. Production and 
stock projections for the major wheat-producing 
countries are readily available. For instance, 
the United States Department of Agriculture 
publishes monthly wheat outlooks online that 
project production, stocks, and prices. Moving 
forward, policymakers would benefit from the 
introduction of systems to continuously collect 
and assimilate real-time information.

Monitoring domestic supply and demand within 
the region is challenging because rural people 
are widely dispersed. By the time it is known 
that local stocks or production are too low, it 
could be too late to avert a crisis. The League of 
Arab States proposes a regional food security 
monitoring and early warning system that will 
help to determine the quantity and location of 
assistance that will be needed in response to 
a food shortage (LAS-UNDP, 2008). Such a 
system could collaborate with global institutions 
that already monitor food supply.46 The creation 
of weather stations will help predict where 
shortages may occur, as well as how much cereal  
these areas will need in order to stabilize prices 

(World Bank, 2008c, 2008i). Local information 
can then be aggregated so that policy makers will 
know how much cereal will need to be imported, 
and where it will be most needed.

What are alternative stockpiling strategies?

Countries need to tailor their stockpiling strat-
egies to their specific needs. Food stocks serve 
multiple purposes: as rapid emergency food aid 
in times of crisis, as working stocks for regular 
distribution, and as buffer stocks to stabilize 
domestic prices (Dorosh, 2008).47 Each country 
must assess how useful each of these purposes 
is for their needs. Key factors in making this as-
sessment are national consumption, variability 
of domestic production (increasing with climate 
change), storage costs, size of the country relative 
to the international market, risks of produc-
tion shortfalls and high prices to the poor, and 
thinness of international markets. For example, 
Morocco and Syria would need to gauge domes-
tic production based on rainfall at critical times 
during the growing season, and adjust their 
stockpiles accordingly. Since production varies 
by region within these countries, they would 
need to transport cereal stocks internally based 
on where production shortfalls were expected. In 

 USAID (Famine Early Warning System), FAO, and 46

WFP collaborate with local institutions worldwide to 
monitor potential food shortages.

 Every level of the supply chain uses stockpiling to 47

improve food security. Farmers, whether net producers 
or net consumers, stockpile if they think prices will rise. 
Urban consumers stockpile in times of expected scarcity. 
Large corporations and governments stockpile to take 
advantage of high prices or depress prices on domestic 
markets (World Bank, 2008i).
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contrast, UAE and Bahrain know the quantity 
they will have to import (100 percent) without 
considering domestic production. Their stock-
piling strategy would focus on world production 
and on buying and stocking when quantities are 
high and prices are low. Since these countries are 
small, they could conceivably hold their stocks 
in a central location. Alternatively, they could 
arrange to access stocks held in a neighboring 
country, like Saudi Arabia, with more stockpil-
ing infrastructure.

Countries can employ financial risk-hedging 
instruments as a cost-effective complement 
to physical stockpiling. Financial instruments 
can be used to create virtual stockpiles, ensur-
ing cereals at a certain price without many of 
the costs associated with physical stockpiles. 
These methods avoid the high cost of physical 
stockpiles of perishable materials.48 Financial 
instruments also improve budget planning by 
allowing importing countries to lock in prices 
ahead of time. The two primary financial in-
struments used to establish virtual stockpiles 
are futures contracts and options.49 Some im-
porting countries continue to use conventional 
contracts with established suppliers, while using 
futures and options as an added price-security 
measure.

Futures contracts are one way to manage food-
commodity price risk. Futures contracts are 
financial instruments that require the purchaser 
to buy a fixed quantity of a commodity at a fixed 
price during a predetermined time period. They 
typically require some sort of credit or guarantee. 
Future contracts would be especially attractive 
to oil-rich Arab countries with ready access to 
credit. Box 6.1 illustrates how Egypt, a major 

wheat importer, could have used options and 
futures to mitigate the impacts of the recent 
food-price shock.

Options contracts give the purchaser the right, 
but not the obligation, to purchase a fixed 
quantity of a commodity at a fixed price during 
a predetermined time period. Unlike futures, 
options are paid for up front in cash, making 
them easier to access when credit cannot easily 
be obtained. Malawi set up an options contract 
to protect itself against rising prices. The options 
were exercised over a two month span at the end 
of 2005, allowing Malawi to import 60,000 met-
ric tons of maize at $50–90 below the market 
price. The premium on the contract was $1.5 
million dollars, so Malawi saved between $1.5 
and $4.8 million over this two month span with 
the option. As the size of an option increases, 
so do both the premium and the potential sav-
ings (World Bank, 2008i). Individual countries 
or a regional fund could negotiate much larger 
contracts to hedge against high cereal prices 
(Box 6.1).

Countries can hedge against commodity prices 
using financial instruments such as swaps and 
loans with the support of the World Bank. The 
International Bank for Reconstruction and De-
velopment (IBRD) arm of the World Bank offers 

 Deterioration, handling, transport, rotation (constant 48

procurement and off-take), and opportunity cost of capi-
tal all pose economic barriers to stockpiling. This means 
that bigger stocks lead to bigger distributions programs 
and a larger fiscal deficit (Dorosh, 2008).

 Options on a terminal market offer more flexibility 49

than futures; they insure the buyer against higher prices, 
but if the material is not required, there is no obligation 
to take it. A futures contract on a well-regulated terminal 
market can act as an insurance policy.
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its clients commodity swaps, and could structure 
commodity-linked loans in which the currency 
of repayment would be transformed from U.S. 
dollars to a commodity index to help reduce 
food commodity price risk. When international 
cereal prices are high, the swap allows IBRD to 
lower the client country’s interest payment ob-
ligation.  Savings from the debt payments could 

then be used to offset the cost of rising import 
food prices. The IBRD can assess a client’s risk 
exposure to commodity-price movement and 
assist them in designing an appropriate risk-
management framework. Once a framework is 
in place, the client will be able to choose from a 
menu of available products and services (World 
Bank, 2008j).

Box 6.1: Egypt Could Mitigate the Risk of High Wheat Prices with Financial Instruments

Egypt imported an estimated 7,000,000 metric tons of wheat from November 2007 to October 2008, when wheat prices were 
soaring. Actual purchase prices for the period are not available but a simple simulation using the Chicago Board of Trade (CBOT) 
market prices as a benchmark for market trends during the period indicates that the CBOT futures price basis of these purchases 
would have been $2.75 billion.   A hedging strategy based on the use of futures or options during this period would have provided 
greater budget certainty and, since market prices were rising, some protection against the short-term price increases.  This simulation 
shows how Egypt could have partially protected itself from higher wheat prices by using financial hedging instruments (futures 
and options).

In the simulation, Egypt can use either futures or options, and a discretionary or non-discretionary approach to hedging. Discretionary 
hedging means hedging when the price is thought to be favorable. Non-discretionary hedging means purchasing hedges at regular 
intervals irrespective of price. This yields four approaches. These approaches can be applied at any magnitude, covering up to and 
even beyond 100 percent of expected imports. Each approach involved hedging between May and September 2007, to protect wheat 
purchases that took place between November 2007 and October 2008. All four strategies would have resulted in a savings over CBOT 
cash prices cost of the purchase.

Futures yielded greater savings than options for the time period examined. Since the price of the futures contracts never fell below the 
price paid, Egypt would never have been forced to sell them at a loss. If the market prices had moved down, Egypt would have been 
exposed to potentially large and unpredictable liabilities. For this reason, hedging with futures is inherently more risky than hedging 
with options. Options would always have been exercised, because the market price was always above the strike price. Options did not 
perform as well as futures over the time period in the simulation because hedging with options, since they provide greater flexibility, 
require a premium payment, thus adding to the overall cost.

Discretionary hedging did not perform as well as non-discretionary hedging in the simulation. It would have been better for Egypt to 
purchase fixed amounts of hedges routinely at predetermined dates rather than try to pick advantageous moments to buy. Table 6.2 
provides an illustrative example of how hedging with futures and options in 2007–2008 could have provided savings over the CBOT 
spot market prices during the period November 2007–October 2008.

Table 6.2: Egypt Could Mitigate the Risk of High Wheat Prices with Financial Instruments

	 Per Metric	 25%	 50%	 75%	 100% 
Hedge size	 Ton	 (millions of US$)	 (millions of US$)	 (millions of US$)	 (millions of US$)

Futures Discretionary	 $85.11	 $151	 $302	 $453	 $604

     Non-discretionary	 $91.35	 $162	 $324	 $486	 $649

Options Discretionary	 $81.18	 $144	 $288	 $432	 $576

      Non-discretionary	 $85.93	 $153	 $305	 $458	 $610

Source: Authors. 
Note: Percentages in column headings refer to quantity of imports hedged.
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Is land acquisition a viable strategy?

Arab investors are increasingly buying or leas-
ing land in poor but land-abundant countries 
to secure their food supply. This strategy is 
often described as a win-win. The investor 
country acquires land and guaranteed access 
to the food produced on it, while reaping high 
financial returns to its investment. At the same 
time, the recipient country gets an infusion of 
capital into its agricultural sector, leading to 
economic development. For this to truly be a 
win-win arrangement, however, it is imperative 
that the investor country protect the recipi-
ent country’s citizens from nationalization or 
expropriation, labor abuses, and loss of their 
own food security.

Saudi Arabia and the UAE are worldwide lead-
ers in buying land in third-party countries. These 
two oil-rich Arab countries hold more than 2.8 
million hectares between the two of them, mostly 
in Indonesia, Pakistan, and Sudan. Several other 
countries have also either acquired or attempted 
to acquire foreign agricultural land: Egypt in 
Uganda and Sudan; Bahrain in the Philippines; 
Kuwait in Cambodia, Laos, and Myanmar; 
Libya in Ukraine and Zimbabwe; and Qatar in 
Cambodia (The Economist, 2008; Sudan Tri-
bune, 2009). The other major investors in foreign 
land are China and Japan. Investment is done by 
governments (UAE), multi-national financial 
institutions (Arab Authority for Agricultural 
Investment and Development, or AAAID), and 
private companies (Saudi Arabia’s Al-Qudra). 
Public-private partnerships have been suggested 
in which the public sector absorbs risk and the 
private sector maximizes profit (Dubai School 
of Government, 2008). However, such a strategy 

might encourage reckless investing by the private 
sector if it does not internalize risk.

Investors should carefully separate development 
goals from their food security goals. Investors 
seek to match their abundant capital with host 
countries’ abundant land and labor. From a 
development perspective, this makes perfect 
sense both for the investor and the host coun-
try. However, high returns inherently involve 
high risk, which is a major drawback when 
the goal is food security. Large-scale farming 
operations have a notable history of failure in 
Sudan, and despite its agricultural potential, 
the World Food Program currently feeds 5.6 
million people there. Sudan cannot manage to 
produce enough food for its own population, let 
alone those of investor countries. In a country 
whose people are hungry, an attempt to take 
the harvest away from farmers and deliver it to 
a wealthier investor country could be met with 
grave political repercussions. Recently, Daewoo 
Logistics of South Korea’s 99 year lease of  
1.3 million hectares of agricultural land in Mad-
agascar (over half of Madagascar’s agricultural 
land) fell through because of political backlash 
in the host country over what was perceived 
as “neo-colonialism” (Ryall and Plfanz, 2009). 
Although such resistance may not arise in other 
host countries, it should serve as a warning of 
the potential political difficulties associated with 
acquiring agricultural land in other countries to 
achieve greater food security. Bureaucratic slow-
downs in host countries also form a deterrent to 
this investment strategy; exporting a container 
of food requires 24 days from Pakistan, 35 days 
from the Sudan, and 89 days from Kazakhstan 
(Dubai School of Government, 2008). If food-
security goals and development goals are both 
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to be met with investment in foreign land, it 
is essential that the political environment and 
the business environment are conducive to the 
certain and timely delivery of production.

Establishing farming operations in third-party 
countries may allow investors to shield them-
selves from market risk, but at a cost. Using the 
global market to secure large quantities of food 
can be fraught with uncertainty, as the recent 
food-price shocks proved. However, opting to 
invest in third-party countries instead of using 
the market requires the investor to take on all of 
the weather risk of the host country, rather than 
choose which country to secure food from. Idio-
syncratic political risk in the host country may 
also be a major concern, especially in countries 
like Sudan which have experienced frequent con-
flict. The market allows for more flexibility than 
third-party investment. Capital locked up in land 
purchases and long-term leases cannot easily be 
freed up to buy food from other suppliers when 
there is bad weather or political disruptions in 
the host country.

What alternative strategies can  
Arab countries employ?

Countries can invest in the infrastructure used 
to produce, store, and transport food abroad. 
This could be permanent infrastructure, such 
as ports, silos, and roads; mobile infrastruc-
ture, such as boats, trucks, and inputs such as 
fertilizer; or intellectual infrastructure, such as 
patents to seed varieties and other technologies. 
Buying land may be unnecessary if an investor 
can supply and control the infrastructure and 
technology necessary to produce, transport, 

and store the food. The recipient would still 
increase the productivity of its land and labor, 
and could potentially benefit from the arrange-
ment without upsetting the local population by 
selling land, while the investor would have its 
capital less tied up, and would not incur the po-
litical risks associated with land purchasing. The 
Gulf countries would benefit from this strategy, 
because they would create supply-chain syner-
gies if they both produced oil and controlled 
the primary production factors dependent on 
petroleum. If these assets are properly diversi-
fied, they also minimize the problems associated 
with weather and political risk mentioned in the 
previous paragraph. Bonded warehouses could 
be constructed in Arab countries, allowing the 
physical stores tied to international commodity 
markets to reside inside the region. This would 
reduce apprehension about purchasing hedges 
tied to physical wheat located at distant terminal 
markets and would encourage more trading of 
the commodity.

Countries can invest in agricultural R&D of 
foreign countries over the long term. Chapter 5 
presented the evidence of high rates of return for 
R&D investment in agriculture. In Arab coun-
tries, particularly those where land and water 
are extremely scarce, productivity might be too 
low to merit limiting investment in research to 
within the region. Investments in foreign agricul-
ture could increase food security by increasing 
the productivity of trading partners or potential 
trading partners. Furthermore, if intellectual 
property regimes are strong enough, investor 
countries could own the technologies that lead 
to increased productivity, allowing them essen-
tially to trade the right to use the technology for 
a portion of the resulting production.
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There is no single ideal method for reducing 
exposure to market volatility; the tools pre-
sented in this chapter can be used individually, 
or in combination, to minimize risk. Improving 
supply chains can reduce costs and improve 
distribution. Investing in foreign land and infra-
structure can reduce the amount of cereal that 
Arab countries need to import at world prices. 
Using financial instruments to hedge world price 
risk can help stabilize the price of the cereal that 
they still need to import.

Appropriate risk management strategies need 
to be constructed on a country by country 
basis depending on risk tolerance and financial 
ability to manage risk through investment in 
supply chains, use of financial instruments, and 

investment in foreign land and infrastructure. 
Some tools, like modernizing procurement 
and improving logistics, are basic remedies that 
should be achieved to some degree by all coun-
tries in the region. Using financial instruments 
is a newer technique, but as the World Bank’s 
success in Malawi shows, even countries with 
small economies can use hedging instruments to 
shield themselves from market risks. Investing in 
foreign land, infrastructure, and R&D is more 
suited for Arab countries with larger economies. 
All Arab food-importing countries should be 
able to find ways to protect themselves from 
food-price shocks like the ones seen over the 
past year, and the World Bank and its partners 
can help them devise, finance, and implement 
appropriate strategies.



This joint working paper identifies the 
core issues associated with food security 

that are unique to Arab countries and proposes 
a framework to address them. The framework 
includes three pillars: (1) strengthening safety 
nets, promoting greater access to family plan-
ning services and to education, (2) enhancing 
domestic food supply and rural livelihoods 
through increased investment in research and 
development, and (3) reducing vulnerability by 
improving supply chain efficiency and by more 
effectively using financial instruments such as 
options and futures to hedge risk.

The next step is for individual countries to de-
termine how best to combine the three pillars to 
create an integrated and comprehensive strategy 
that addresses short, medium, and long-term 
policies to improve food security. These strate-
gies will be country specific as they depend on 
a host of factors including national, political, 
and cultural preferences, resource endowments, 
and tolerance for risk. However, the framework 
proposed in this paper provides the necessary 
guidance on the key types of country-specific 
analysis that need to be undertaken in order 
to develop a comprehensive and customized 
strategy.

 
 

Next Steps

The first step is to undertake a long-term na-
tional food-balance projection. This will allow 
national policy makers to determine how much 
food will be consumed, how much is being pro-
duced domestically, and how much needs to be 
imported. Several models are currently available 
that can be used for this projection, including the 
ones presented in this paper.

The second step is to explore the range of actions 
that can be undertaken to strengthen safety nets, 
provide people with access to family planning 
services, and promote education. Improving the 
performance of safety nets is one of the most 
important short-term actions that will soften 
the impact of food-price shocks on the poor. 
Evaluating the available options for strength-
ening safety nets requires access to reliable 
data on household income and expenditures, a 
consensus on the national definition of poverty, 
and reasonable data on the administrative costs 
of different programs. The potential returns to 
different levels of investment in nutrition, educa-
tion, and family planning can be analyzed using 
the food-balance projection.

The third step is to identify potential invest-
ments that can increase domestic agricultural 
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productivity and profitability. This is more rele-
vant for some countries than others and requires 
careful enumeration of the available land and 
water resources and an assessment of whether or 
not appropriate policies are in place to make the 
most of them. It also requires knowledge of the 
returns to alternative investments in agricultural 
research and development, and in some cases an 
analysis of the potential tradeoffs of pursuing 
self-sufficiency in key crops.

The fourth step is to determine how much and 
what kind of exposure to cereal market volatility 
is acceptable. Drawing on the results of the food-
balance projection and the sensitivity of the projec-
tion to steps two and three above, it is possible to 
measure the national exposure to market volatility 

and then model the costs and benefits of the alter-
native approaches described in Chapter 6.

The final step is to give careful consideration to 
the budgetary consequences of all alternative 
courses of action. No country can extensively 
engage in every option laid out in this framework 
so it is essential to assess the tradeoffs between 
different food security strategies and other na-
tional goals.

The World Bank, the Food and Agriculture 
Organization, and the International Fund for 
Agricultural Development all stand ready to 
play a role in this process through the provi-
sion of technical assistance and financing for 
investments.
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