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Introduction
Reports of the Arab Forum for Environment and
Development (AFED) have repeatedly warned that
demand on resources and eco-services by Arab countries
is double what the region's natural systems can provide.
Key challenges include food security, water and energy.
Arab countries today import more than half of their
needs of basic foods, while an Arab individual's share of
renewable fresh water is less than one-tenth of the world
average. This discrepancy between domestic supplies
and demand on resources threatens growth
opportunities, let alone the quality of life.
However, the overall situation described by AFED reports
in previous years was not fully bleak. Despite critical
conditions, it was established that challenges could be
tackled with wise management of resources and regional
economic cooperation among Arab countries. Since food
productivity levels were in most Arab countries very low
compared to the world average, and water use for
irrigation was characterized by extremely low efficiency,
improving food productivity and enhancing water
efficiency could lead to quick results. Achieving good
quality of life on the long term for people of the region
requires working on attaining economic integration and
allowing for free trade across the borders of the region,
since the free influx of products, capitals and human
resources helps improve the conditions in all countries.

Najib Saab, Secretary-General of the Arab Forum for
Environment and Development (AFED), is co-editor of the
series of annual reports on the state of Arab Environment,
launched by AFED in 2008. He prepared this article based on
the 2014 AFED report entitled Food Security: Challenges and
Prospects, which he co-edited with Abdul-Karim Sadik and
Mahmoud El-Solh. AFED annual reports can be downloaded
from www.afedonline.org

AFED’s report Food Security: Challenges and Prospects,
released in November 2014, confirmed similar findings.
It pointed out that Arab countries, in their quest to
enhance food self-sufficiency, face serious challenges
emanating from a backdrop of constraining factors,
including aridity, limited cultivable land, scarce water
resources and serious implications of climate change.
Weak policies, insufficient investment in science and
technology and agricultural development in the past
have contributed to the impoverished state of
agricultural resources and to their inefficient use and low
productivity. Population growth, rising demand for food,
degradation of natural resources, and conversion of
farmland to urban uses, pose further challenges to the
enhancement of the food self-sufficiency goal in the Arab
region. The food deficit is underscored by a selfsufficiency ratio of about 46 percent in cereals, 37
percent in sugar, and 54 percent in fats and oil.
The Food-Water nexus
Food and water are inextricably linked. The Arab region
faces the dilemma of water scarcity, reflected in the fact
that the annual renewable water resources per capita
are less than 850m3, compared to a world average of
about 6,500 m3. This regional average masks the widely
varying levels among countries, of which 13 are
classified in the severely water scarce category, at less
than 500 m3 per capita. The situation is so alarming in
six of these countries (Bahrain, Kuwait, Qatar, Saudi
Arabia, United Arab Emirates and Yemen), with
availability of renewable water less than 100 m3 per
capita, that this report has created a special
"exceptionally scarce" category for them.
Water scarcity in the Arab region is accentuated by the
utilization of about 85 per cent of total water withdrawals
for the agriculture sector, which is characterized by low
irrigation efficiency and crop productivity. Immense
pressure has been exerted on the scarce water
resources, including non-renewable groundwater, as
reflected in the high rates of water withdrawals for
agriculture, averaging about 630 percent of total
renewable water resources in the Gulf Cooperation
Council (GCC) countries, reaching about 2,460 percent in
Kuwait. According to FAO, countries are in a critical
condition if they use more than 40 percent of their
renewable water resources for agriculture and could be
defined as water-stressed if they abstract more than 20
percent of these resources. Based on this definition, 19
Arab countries could be defined as water-stressed,
because their current abstraction rates from their
renewable water resources for agriculture greatly
overshoot the defined limits. Only Lebanon, Djibouti and
Mauritania fall outside this category.
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Improving the state of food security in Arab countries
through domestic production, under limited cultivable
land, highly stressed and dwindling water resources,
coupled with an impoverished bio-capacity of agricultural
resources, is a challenging task.
Nevertheless,
considerable prospects do exist for enhancing the food
self-sufficiency ratio through adoption of the right policies
and improved agricultural technologies, and setting up
an integrated food value chain capable of ensuring food
security built on the pillars of availability, accessibility,
stability, and utilization of food.
Improving the self-sufficiency aspect of food security
requires an all-inclusive regionally integrated approach,
recognizing the interdependence of the food-waterenergy nexus, and a new paradigm of agricultural
sustainability, based on economic, social, and
environmental considerations. Within this framework, a
number of options can be identified to enhance the food
self-sufficiency ratio, particularly through the efficient
utilization of available agricultural resources, in addition
to livestock and fisheries resources. These options
include the following:
Improving Irrigation Efficiency
Producing more agricultural outputs with less water is an
option of significant importance for enhancing food
security in water-scarce countries. It depends on the
right type of canals used to deliver water to the field,
more efficient irrigation methods, such as sprinkler and
drip irrigation, raised broad-bed planting and the level of
farmer organization and discipline.
Average irrigation efficiency in 19 Arab countries is below
46 percent, dropping to below 40 percent in some of
them. It is estimated that raising this figure to 70
percent would save about 50 billion m3 of water
annually. With an irrigation requirement of 1,500 m³ of
water per ton of cereals, this would be enough to
produce over 30 million tons, equivalent to 45 percent of
cereal imports with a value of about $11.25 billion at
2011 import prices.
Boosting Crop Productivity
Crop productivity in the Arab region is generally low,
particularly that of staple cereals, averaging about 1,133
kg/ha in five major cereal producers (Algeria, Iraq,
Morocco, Sudan, and Syria), compared to a world
average of about 3,619 kg/ha. Ongoing research by the
International Center for Agricultural Research in the Dry
Areas (ICARDA) has shown considerable increases in
wheat yield at demonstration fields versus farmers' fields
in both irrigated and rain-fed systems in countries such
as Egypt, Morocco, Sudan, Syria, and Tunisia. For
example, rain-fed planting in Egypt resulted in a 30
percent increase in grain yield, 25 percent saving in
irrigation water, and 72 percent in water use efficiency.

It is critically important to improve crop productivity in
rain-fed areas, which constitute over 75 percent of the
cultivated area in the Arab region. FAO and ICARDA
refer to various forms of rain-water harvesting including
in situ water conservation, flood irrigation, and storage
for supplementary irrigation. Work in some developing
countries has shown that yields can be increased two to
three times through rain-water harvesting, compared
with conventional dry farming. Increasing average rainfed cereal yield from its current level of about 800 kg/ha
to two to three times would add between 15 to 30
million tons of cereal to current annual production of
about 51 million tons in the Arab region.
Improving crop yield in irrigated and rain-fed areas has a
considerable potential for enhancing food self-sufficiency
in the Arab region, through promoting research,
technology transfer and investment in rain-fed
agriculture. Application of best agricultural practices is
crucial, including optimization of the use of fertilizers,
pesticides and other inputs, coupled with good
management of the available agricultural resources.
However, the impact of climate change in the Arab
region is expected to be manifested in drastic decline in
crop productivity, and needs to be addressed through
the adoption of effective adaptation and mitigation
measures.
Improving Water Productivity
In addition to increasing irrigation efficiency, water
productivity can be increased in either economic or
physical terms, through the allocation of water to higher
value crops or by achieving 'more crop per drop' of
water, respectively. The choice of which of these options
to pursue depends on whether crop value or quantity is
more relevant to a country within the broader political,
economic, social, and environmental context.
Water productivity can be enhanced by a combination of
factors, including improved agricultural practices, such as
modern irrigation methods, improved drainage,
conservation agriculture or no-till farming, utilization of
the available improved seed, optimizing fertilizer use,
innovative crop protection techniques, and effective
extension services. Such farming practices as water
harvesting, supplemental and deficit irrigation, water
conservation, and organic agriculture are not only
conducive to raising water productivity, but they are also
very important for enhancing agricultural sustainability.
In addition, water productivity can be further improved
by shifting consumption habits towards crops of similar
nutritional value but with less virtual water content.
Water Reuse
Wastewater remains largely untapped for agricultural
use in Arab countries. Only about 48 percent of
municipal wastewater of about 14,310 million m3
annually is treated, with the remaining amount
discharged without treatment. The amount used for
agricultural irrigation does not exceed 9 percent of the
treated wastewater in countries such as Egypt, Jordan,
Morocco and Tunisia, while GCC countries use about 37
percent of treated wastewater for agriculture.
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The fact that a higher percentage of treated wastewater
is used for agriculture in GCC countries than in other
Arab countries is prompted by the severe scarcity of
freshwater resources, and the enormous pressure
impacted on them through withdrawal for agriculture
use, in addition to adopting improved treatment
standards to ensure safe use of treated wastewater.
Where food production is heavily dependent on rain-fed
agriculture and freshwater resources are declining
rapidly, the alternative of water reuse for irrigation in
Arab countries should be encouraged and supported.
According to FAO, by converting from rain-fed to
irrigated agriculture, it is possible not only to increase
yields of most crops by 100 to 400 percent, but can also
allow for the growth of alternative crops with higher
income and value.
Reducing Post-harvest Losses (PHL)
The main causes of these losses are attributed to
improper methods used in the harvesting, processing,
transportation, and storage of the crops, as well as
inefficient import supply chain logistics. It is estimated
that the annual losses of grains in Arab countries
amounted to about 6.6 million tons in 2012. In addition,
loss in imported wheat in some Arab countries translates
to about 3.3 million tons due to inefficient import
logistics. The combined value of grain PHL and wheat
import losses amount to about $3.7 billion at 2011
import prices.

The productivity of the livestock sector in the Arab region
is hampered by the scarcity of natural resources, in
particular of feed and water. Lack of supporting
infrastructure and services and arbitrary policies have
affected the sector negatively. Only four major feed
ingredients were imported by the Arab countries at a
cost of about $10.4 billion in 2012. Producing feed
locally has resulted in the deterioration of non-renewable
water resources, and the degradation of the natural feed
resources, leading to loss of biodiversity, soil erosion,
and consequently livestock productivity. In the face of
high aridity and vast areas of marginal land, pastoralists
and rain-fed livestock production systems remain the
most resilient, thus policies supporting their movement
and access to grazing lands are needed.
The fisheries sector in Arab countries has a great
potential not only to meet domestic demand, but also to
be exported. In 2013, fish exports amounted to 912,460
tons, with a value of about $3 billion. However, there is
potential to further growing these exports; unlocking the
potential of the fisheries sector requires addressing the
various
problems
and
bottlenecks
facing
its
development. Most importantly, there is a need for
investing in the fishing industry and, among other
things, enacting laws and legislation with respect to
fishing in natural grounds and in fish farming activities.

A reduction in cereal losses along the food supply chain
cannot be overemphasized, because such losses
represent not only a waste in food supply and other
natural resources, including land, water, energy,
fertilizers, pesticides, and labor, but can also cause
damage to the environment, arising from gas emissions.

Fish is not a less important source of protein intake than
meat. Consuming fish should be encouraged to reduce
excessive consumption of meat for economic and health
reasons, as well as considering the impact of livestock
production on the scarce water resources and the
environment. In general, an awareness campaign is
needed to encourage consumers to adapt their food
consumption habits towards healthier patterns, and
more conducive to the sustainability of agricultural
resources.

Regional Cooperation

Virtual Water

Cooperation among Arab countries based on
comparative advantage in agricultural and financial
resources is a key option for enhancing food security at
the regional level.
To be effective it requires an
approach based on the harmonization of national
agricultural strategies and policies; more investment in
science and technology and agricultural development;
regulations, measures and incentives conducive to the
efficient use of resources; and the conservation of the
productive bio-capacity of land and water resources
which constitute the cornerstone for food production at
the national, sub-regional, and regional levels. A wider
regional cooperation should stretch across the
Mediterranean and cover neighboring countries in Africa.

Despite reservations about the virtual water concept as a
policy tool for addressing challenges related to the
water-food nexus, it remains useful in the context of a
country's specific water situation, and the overall role of
agriculture in economic and social development. The
virtual water concept can be an important tool for
cooperation on food security between regions based on
their
geographical
proximity,
and
comparative
advantage in agricultural resources. This could for
instance mean expanded cooperation between Arab and
African countries, where limited land and water scarcity
in Arab countries can be compensated by the
comparative advantage of African countries in natural
and agricultural resources.

Development of Livestock and Fisheries
Arab countries have considerable livestock and fisheries
resources. They are almost self-sufficient in fish, but
about 25 percent of meat demand is being met through
imports. This percentage is expected to increase in the
future driven by population, wealth and urban growth.
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Conclusion
AFED report confirmed that achieving food security in the Arab region is doable. Some may perceive this as unrealistic, in a
region that is currently struggling with major problems. However, in the aftermath of wars and conflicts, 400 million people
will still need to be fed. This is feasible by increasing land productivity, improving irrigation efficiency and changing food
consumption patterns, in parallel with enhanced regional cooperation.
This coincides with the fifth anniversary of UNESCO’s recognition of the Mediterranean Diet as a Cultural Heritage, and its
potential role in sustainable food consumption. Changing lifestyle habits needs persistent educational and public awareness
efforts, sound government policies and business strategies, in combination with the encouragement of individual and
society actions, and involvement of civil society and academia, together with media.
A public opinion survey running concurrently with the report will examine to what extent Arab individuals are prepared to
change their consumption habits and lifestyles towards a more sustainable and resource-friendly direction. Let’s wait and
see whether Egyptians are ready to replace rice with pasta, and what are the chances of more fish and chicken on a Saudi
plate rather than red meat!
All these measures can be successful only if coupled with environment protection, given that the preservation of natural
resources remains at the heart of promoting sustainable production and attaining food security.
Recognizing that changing consumption habits is indispensable tool for balanced resource management and protection of
the environment, AFED chose Sustainable Consumption as topic for its 2015 annual report, which will cover water, energy
and food, and link them as nexus.

Arab Forum for Environment and Development (AFED)
It is an independent international organization headquartered in Beirut, Lebanon, working in the 22 member countries of the
League of Arab States (www.afedonline.org).
AFED members include corporations, universities, research centers, media networks and civil society, alongside government
entities as observers. Since it started its operations in 2007, AFED has become a public forum for influential eco-advocates, and
a major player in the global environmental arena. The flagship product of AFED is an annual report on the state of Arab
environment, tracking developments and proposing policy measures. Topics covered so far by the reports included: Future
Challenges, Impact of Climate Change on Arab Countries, Water, Green Economy, Ecological Footprint, Sustainable Energy and
Food Security. Initiated by Mostafa Kamal Tolba and Najib Saab as editors, AFED reports have attracted leading experts from
the region and beyond, gained respect as credible and independent sources of information and analysis, and triggered various
policy changes at the national and regional levels. Other AFED initiatives include Green Economy, Corporate Environmental
Responsibility, Public Awareness and Environmental Education. AFED publishes a pan-Arab mass circulation magazine, Al-Bia
Wal-Tanmia (Environment & Development), with print and online editions (www.afedmag.com)

