
CLIMATE CHANGE IN NORTH AFRICA AND THE MIDDLE EAST

TOWARDS INCREASED DEPENDENCE ON AGRICULTURAL IMPORTS?



The MENA region is notable both for its high percentage of arid and semi-
arid lands, characterized by low agricultural productivity, and for its rapid 
demographic expansion, with a population that has increased by a factor 

of 3.5 in fifty years – from 139 million inhabitants in 1961 to 496 million in 2011 
 FIGURE 1 . A key challenge for the region lies in its ability to meet its food needs. It is 

for highlighting this that INRA 1 with the support of Pluriagri 2 has undertaken a 
study on the agro-food system of the MENA region through 2050.

›AGRICULTURAL IMPORTS COVER 40% OF REGIONAL FOOD 
REQUIREMENTS AND ARE INCREASING RAPIDLY 
While the demand for agricultural products increased sixfold from 1961 to 2011 in the MENA region, as a result 
of the population’s growth combined with a pronounced nutritional transition, the domestic supply rised only 
fourfold, partly due to the region’s severely limited land and water resources.

As gains in agricultural production have failed to keep pace with rising food requirements, the imbalance has 
been made up by an increased reliance on international markets to meet food and feed domestic requirements: 
net dependence on agricultural imports has increased from 10% to 40% in fifty years, with significant variation 
among sub-regions  FIGURE 2 . Between the beginning of the 1960s and the end of the 2000s, the Maghreb and 
the Middle East saw their dependence on agricultural imports increasing from, respectively, 10 to 54% and from 
15 to 50%. In the Near East, where this dependence already stood at 40% at the beginning of the period, a simi-
lar level around 50% was reached by the end of the 2000s. Egypt shows lower levels of agricultural import 
dependence, but nevertheless moved from 10 to 30%. Turkey is the exception within the region, with a histo-
rically low agricultural import dependence that has reached 10% only in the past few years.
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 FIGURE 1   THE MENA REGION AND ITS SUB-REGIONS 
(2011 data; “pop.”=population; “food dependency”=dependence on imports [percentage of kilocalories  
consumed that are supplied by food imports])

1 French National Institute for Agricultural Research.
2 Pluriagri is an association of representatives of some commodity sectors (including Avril, the French Confederation of Sugar Beet Producers, 
and Unigrains) together with Crédit Agricole S.A. (a major bank), supporting foresight studies of agricultural markets and policies.

Middle East – North Africa (MENA) region, which is geopolitically complex and 
highly strategic, is characterized by a high level of dependence on agricultural 
imports: 40% of its food needs are currently met by imports. Over the last 
five decades, demographic growth and changes in dietary habits have led 
to a marked increase in food requirements. Although regional agricultural 
production has increased substantially over the same period, it has been unable 
to keep pace with the increase in demand, partly because of the soil and climate 
constraints and also because of limitations in terms of agricultural policy. 
Regional dependence on agricultural imports is likely to continue to escalate 
in the foreseeable future, as a result of ongoing demographic expansion and 
changes in eating habits and also because of climate change impacts in a region 
recognized as a climate “hot spot”. Agricultural imports place a significant burden 
on state budgets, and agri-food policies in the region continue to struggle with 
urban and rural poverty. In this situation, it is important to understand which 
factors within the regional agri-food system are most likely to contribute to – 
or, on the contrary, might help mitigate – a continued increase in agricultural 
import dependence. In this study, we analyse several scenarios for the region 
through 2050, taking into account the anticipated effects of climate change. 
These scenarios were simulated using a biomass balance model. Simulation 
results suggest that the dependence on agricultural imports is likely to continue 
to increase in the region, with climate change as a major contributing factor. 
None of the mechanisms proposed for reducing agricultural import dependence 
(improved agricultural productivity, moderation of changes in dietary habits, 
or reduction in waste and losses) is capable of fully correcting this trend in the 
Maghreb, the Middle East, or the Near East. 
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 FIGURE 2   AGRI-FOOD NET IMPORT DEPENDENCE OF THE MENA REGION  
AND SUB-REGIONS IN 1961, 2008 AND 2050 IN EACH SCENARIO 
(share in % of net imports in total domestic consumption, expressed in kilocalories)

›UNDER CURRENT TRENDS, THE AGRICULTURAL IMPORT DEPEND-
ENCE OF THE MENA REGION IS LIKELY  
TO CONTINUE TO RISE THROUGH 2050 
We used the GlobAgri-Pluriagri model (see box) to simulate the effects of projecting current trends of the vari-
ous components of the MENA’s agri-food system through the year 2050 (“Current trends without climate 
change” scenario) on the regional agricultural import dependence.

In the MENA region as a whole, improved yield up to 2050 would not be sufficient to compensate rising food 
needs. Because of the constrained cultivable area, the imbalance between domestic supply and demand would 
be made up by increased agricultural imports, resulting in rising regional import dependence, from 40% in the 
initial (2008) situation to 45% in 2050.

This regional average masks contrasted situations according to sub-regions. Egypt, the Middle East and the Near 
East would experience a substantial increase in their import dependence, from 30 to 53%, from 51 to 62% and 
from 51 to 63% respectively. In the Maghreb and Turkey, domestic agricultural production would expand fast-
er than domestic demand, enabling both sub-regions to reduce their import dependence level between 2008 
and 2050  FIGURE 2 . In the Maghreb import dependence would decrease from 54 to 46%, while Turkey could 
even become a net exporter of agri-food products, with import dependence shifting from 11 to -10%. 

›CLIMATE CHANGE EFFECTS ARE LIKELY TO INCREASE  
SIGNIFICANTLY AGRICULTURAL IMPORTS OF THE MENA REGION 
The Fifth Report of the IPCC states with a growing level of confidence that both the magnitude and the impacts 
of climate change are likely to become more severe in the coming decades. The scientific literature agrees, 
moreover, that the MENA region will potentially be one of the regions the most heavily affected.

To address these potentialities, we considered the most extreme case projected by the IPCC, corresponding to a 
radiative forcing of 8.5 W/m² (RCP-8.5). This assumption corresponds to the probable outcome if international 
agreements and mitigation policies used for addressing climate change are unable to slow the global processes 
currently underway. According to the available literature, we then adjusted the hypotheses on crop yield growth 
and on maximum cultivable areas relative to the “Current trends without climate change” scenario. In the resul-
ting “Current trends with increased climate change” scenario, crop yields in 2050 are between 10 and 20% less 
than in the previous scenario. Regarding cultivable land, the Maghreb would be the most affected sub-region, 
losing close to half of its cultivable land area between now and 2050. The Near East would also be strongly 
impacted, losing a quarter of currently cultivated area. Cultivable land area would remain unchanged in the 
Middle East. Given its distinct geography (a more northern position, mountainous areas, more favourable hydro-
graphy), Turkey could experience a significant increase in cultivable land area, amounting to 15% of currently 
cultivated land.

As we assume continued availability of water for irrigation, yields and cropping areas are unchanged for irriga-
ted agriculture. As a result, our “Current trends with increased CC” scenario leaves Egypt unaffected relative to 
the previous scenario.

The severe deterioration of the conditions of agricultural production in the Maghreb would result in a sharp 
increase in its dependence on agri-food imports, increasing to 68% of domestic consumption by the year 2050 

 FIGURE 2 . The increased dependence on agricultural imports in the Middle East and Near East sub-regions 
would also be aggravated, with coefficients of import dependence reaching now 64 and 67%, respectively.

Within this rather bleak overall picture, Turkey appears once again as the exception, with the beneficial impacts 
of climate change in terms of cultivable land area compensating for the negative impacts in terms of yields. This 
country could slightly strengthen its position as a net exporter of agri-food products in the “Current trends with 
increased CC” scenario relative to the previous one.
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THE GLOBAGRI-PLURIAGRI MODEL 
GlobAgri is a database and a quantitative modelling tool developed by both INRA and CIRAD to analyze 
agricultural resource use and availability at the global and regional levels. Using the FAOStat database 
and a few sources of complementary data, GlobAgri-Pluriagri divides the MENA region into five  
sub-regions  FIGURE 1  and the rest of the world into 12 regions. For each of these regions, the model 
establishes a biomass balance for 36 agricultural products in which, for each product, domestic 
production plus net imports (imports minus exports) equals the sum of uses for human consumption, 
animal consumption, and other uses, plus losses (mainly associated with processing phases) and stock 
variations. Because the model does not include economic variables and then production and 
consumption do not adjust according to the economic behavior of producers and consumers, 
consumption levels are set a priori by the modeller, along with certain production factors such as crop 
and livestock yields. Adjustments determine the levels of imports, exports, and domestic production 
necessary to achieve equilibrium between resource availability and resource use. To do so, two 
constraints are introduced: the first ensures that, at the global level, the sum of all imports equals the 
sum of all exports; the second imposes a maximum cultivable land area for each region. When the limit 
on cultivable land area is reached, equilibrium is achieved by reducing exports (i.e., the world market 
shares of the region) and/or increasing imports (i.e., the coefficients of import dependence). In the case 
of the MENA region, the model did not adjust quantities exported, because of the specificity of the 
production types involved (mainly fruits and vegetables). 



›CONCLUSION 
Current trends in population growth, dietary habits and agricultural production would lead to a continued rise 
in agricultural imports in the MENA region through 2050. Increases in agricultural import dependence would be 
more pronounced as the impacts of climate change are felt in the region. The three sub-regions of the Maghreb, 
the Middle East and the Near East would be most strongly affected, with net imports reaching up to almost 70% 
of domestic requirements. 

The economic, social and political risks of reaching such elevated levels of agricultural import dependence are 
well known: trade imbalances; increased national public debts; strong exposure to global market fluctuations; 
recurrent food crises; increasing poverty... 

Slowing this rise in agricultural import dependence is thus imperative. In this study, we analyzed three ways of 
reducing the burden of import dependence in the MENA region: 

• stimulating agricultural production (“Technical progress” scenario that allows an improvement of both crop 
yields and animal efficiency); 

• regulating food demand (“Mediterranean diet” scenario that reduces the regional food demand); 

• and reducing food waste and losses along the food supply chain (“Reduced waste and loss” scenario, that 
increases the apparent crop yields in reducing losses at the field margins and decreases apparent food consump-
tion, i.e. “food availability” in limiting losses at the distribution and consumption stages). 

As we can see in  FIGURE 2 , none of these three options, taken individually, would make it possible to signifi-
cantly counterbalance the rising effect of current trends in the Maghreb, Middle East and Near East sub-regions. 
Even if the “Technical progress” option would be the most favourable, it just brings agro-food import depend-
ence in the Maghreb from 68% to 62%, that of the Middle East from 64% to 57% and that of the Near East from 
67% to 66%. For these three sub-regions, only an integrated policy approach seeking to combine the three 
strategies would likely be effective in limiting the rising trend of their agricultural import dependence.

Nevertheless, given that regional agricultural import dependence will become more pronounced as the impacts 
of climate change become more severe, the most effective means of limiting import dependence is to take steps 
to mitigate climate change, which only international agreements and the adoption of vigorous global climate 
policies would make possible.

This study confirms the relevance of the “Partnership for Research and Innovation in the Mediteranean Area» 
(PRIMA), stemming of the article 185 of Treaty on the Functioning of the European Union (TFEU), especially 
because this partnership focuses on agri-food systems and water management.
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This study was conducted by the INRA with the support of Pluriagri. Scientific coordination was provi-
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experts and stakeholders was given the task of building the scenarios and discussing the results: S. Abis 
(CIHEAM), C. Ansart (Unigrains), P. Blanc (Bordeaux Sciences-Agro and Sciences Po Bordeaux),  
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