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Climate risks to food security in MENA are 
serious, and amplify other natural and human 
risks. 
The nature of climate risks – their diversity, 
uncertainty, and potential to shock different parts 
of the food system – makes them a useful lens 
to explore weaknesses and blind spots in current 
evidence and decision-making. As an example, this 
paper contrasts the attention on climate risks to food 
production and availability with a lack of knowledge 
about climate risks to food access, stability and 
utilisation. 

Climate change and climate extremes will expose 
vulnerabilities and exacerbate existing problems 
in entire food systems, from production to 
consumption.
Addressing climate risk also offers opportunities to 
address broader systematic issues, vulnerabilities 
and problems in food systems. This not only reduces 
climate risk and food insecurity, but can help address 
broader sets of related challenges such as poverty 
and political risk. 

A broader perspective on food security and 
climate risks is needed. 
At the national level, greater focus is required on 
food access, use, and stability. For poor rural people, 
issues of production are critical for income and food 
availability. A twin strategy is needed to:

- �improve access, stability and use components of 
food security, with particular attention to the needs 
of poor, marginalised and vulnerable social groups; 
and 

- �improve the production, yields, and incomes 
and livelihoods of rural producers, with particular 
attention to small-scale, poor and marginal 
producers. 

5. Options for building resilience and reducing risk 

Options for building 
resilience and 
reducing risk

5
Key points for policy makers
•	Mainstreaming climate risk in food systems 

will also help address underlying weaknesses 
and vulnerabilities from a wide ranges of 
sources, including global market risks, 
supply and distribution risks, and economic 
and financial risks. Addressing risks in food 
systems will help manage broader social, 
economic and political risks that can be 
exacerbated by widespread food insecurity. 
Reducing climate risk in food systems is an 
opportunity to strengthen food security and 
broader development outcomes.

•	Essential components of climate resilient food 
systems are likely to include climate-proofed 
food logistics and supply chains, reducing 
post-harvest losses, policies and mechanisms 
reducing impacts of food price volatility on 
consumers, strengthening access to health 
care, clean water and sanitation, and improving 
the targeting and modalities of safety nets 
and social protection measures. Underpinning 
these measures is climate resilient, inclusive 
economic growth offering sustainable jobs and 
economic opportunities to the poor. 

•	Agriculture will require adaptation investments 
to increase productivity, and is likely to  
become more focused on areas of comparative 
advantage. Policies should support the 
resilience and choices of poor rural food 
producers as they respond to changing risk, 
whether they invest in agricultural adaptation 
or leave agriculture entirely to adopt new 
livelihoods. Drought management and poverty 
reduction efforts should be targeted at the 
most vulnerable poor food producers in remote 
marginal environments.
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Government policies can reduce the sensitivity 
of food prices in local markets to volatility in 
international markets. 
Maintaining food reserves and managing exchange 
rates, tariffs and subsidies can all reduce the volatility 
of prices in food importing countries. In the past, 
efforts by MENA countries to dampen transmission 
of global food prices onto domestic markets have 
had mixed success (Ianchovichina, 2014). Between 
2006 and 2010, food prices in Egypt, Iraq, West Bank 
and Gaza, and UAE responded quickly and strongly to 
changes in global food markets, squeezing the urban 
poor. Good macroeconomic management, providing 
government with enough resources to buy food on 
international markets when prices are rising, may 
become even more important in a context of climate 
change and increased climate extremes. 

Social safety nets and the provision of basic 
services should target the poorest, most food 
insecure and vulnerable people. 
People in remote rural areas and rapidly growing and 
informal urban areas have the greatest challenges in 
accessing safety nets and basic services. Addressing 
the needs of these communities is likely to require 
both more resources and reforms in policies and 
systems but are likely to provide benefits towards 
increased social stability. Food subsidy programmes 
in most MENA countries could be further enhanced  
to better meet the needs and targeting of the poor. 
Options such as cash transfers and smart cards can 
strengthen access to food, help with targeting, both 
for expanding and contracting support, and smooth 
the impact of price shocks (Holmes & Bhuvanendra, 
2013). Here in particular, monitoring trends and 
using early warning or alert systems to allow 
timely, effective and transparent decision making 
represents important elements of a strengthened 
risk management system. Ensuring access to 
clean water and sanitation will be a key factor in 
the utilisation and safety of food as temperature 
extremes and competition over water both increase, 
particularly in urban areas. 

Improve the yields, income, and 
choices of poor food producers
Adaptations in agriculture will be important for 
maintaining productivity. While projected yield 
losses appear large, modern history suggests that 
countering these impacts is at least technically 
possible – after all, the global production of grains 
such as wheat, maize and rice almost tripled 
between 1960 and 2010 (Godfray et al., 2010). 
Adoption of new agricultural techniques, selecting 
crop varieties for drought and heat tolerance, 
and improving the management of agricultural 
water use are likely to benefit yields. Technologies 
promoting water efficiency, such as drip irrigation, 
will be important but must be tailored to specific 
hydrological and institutional contexts (see e.g. 
Jobbins et al., 2015).

Focus on comparative advantage in agriculture. 
Maintaining and increasing yields in the face of 
climate change will be technically possible. The real 
question is the extent to which modes of production 
will be financially feasible. By 2030 agriculture in 
MENA will not meet all internal demands for food. 
Nor should it aim to. Importing cereals, oilseeds, and 

Strengthen food systems and 
economic development for all
Climate change most threatens those who are 
already food insecure. 
Rural and urban poor people unable to find, afford, 
or safely consume food predictably are already 
living in risk, and are vulnerable to climate impacts 
on food systems. Those living in remote rural or 
informal urban areas under-serviced by markets and 
public services are particularly at risk. Reducing their 
sensitivity to climate shocks on food systems is a 
combination of: 

- climate-proofing food logistics and supply chains;
- reducing food prices volatility for consumers;
- �strengthening safety nets and access to basic 

services; and
- �building climate resilient economies that offer jobs 

and economic opportunities to the poor. 

Managing climate risk requires a broader view of 
risks to the food system, rather than a piecemeal 
approach based on subsectors or supply chain 
links.  
Many risks can be managed by improving general 
efficiency in supply chains. As food systems and 
supply chains in MENA countries develop, there 
will be opportunities to improve efficiency, reducing 
both financial costs and post-harvest losses. There 
are different challenges to maintaining the food 
supply chains of different MENA countries – some 
countries have bottlenecks in ports, while others 
have inefficient inland transportation systems 
(Ianchovichina, 2014). Embedding climate risk 
management throughout the food supply system 
could help reduce long term costs and increase 
efficiency, for example by minimising the impact 
of heat extremes on post-harvest losses in food 
storage and distribution. Climate risk management 
should also mitigate the potential for cascading 
impacts, where risks to key bottlenecks in the food 
supply system result in widespread consequences 
– e.g. the impact of a flash flood on a major port or 
storage facility.  

Investments in the wider economy should 
consider climate risk and climate impacts on 
employment and income. 
Economic growth which provides a large number of 
unskilled and semi-skilled jobs is key to improving 
the incomes and food security of poor people. 
Climate adaptation in the broader economy that 
protects jobs is therefore important to ensuring 
the food security of employees and their families. 
Managing the economy’s sectoral composition, 
discouraging investments that lock-in increasing 
vulnerability, and incentivising investments in 
climate adaptation can all help manage climate risks 
to the economy and employment. However, climate 
risk management needs to be pro-poor, as some 
climate adaptation options could have distributional 
impacts on poverty and food security. Adaptation 
that reduces or changes patterns of labour, either by 
replacing labour with capital assets or by changing 
the seasonality or timing of labour inputs, can all 
reduce climate risk of a business or sector but 
increase poverty and food insecurity.

5. Options for building resilience and reducing risk 5. Options for building resilience and reducing risk 
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Improving access to markets, finance, goods, 
services, and technical knowledge will help small 
producers step up. 
Producers able to access credit, new crops and 
technologies, information, and markets are better 
able to invest and adapt to changing conditions. 
In many countries, long-term under-investment in 
agricultural extension means that the state may not 
be prepared to lead implementation in these areas. 
Alternatives include non-governmental organisations 
that work with farmers to test new technologies, 
establish reliable climate services for farmers and 
other end-users, provide health care to livestock, 
and offer credit, and commercial farms and private 
sector organisations that support small producers in 
accessing markets. 

Helping small producers step out requires 
measures to protect their rights and enable them 
to make the best decisions for their families. 
Policies and supporting measures should be in place 
to assist small producers who wish to step out of 
agriculture. These measures should protect the 
rights of small producers, and ensure that they are 
able to maximise their assets in searching for new 
opportunities and transitioning to new livelihoods. 
Ensuring rural populations have access to education 
programmes, recognised and protected land rights, 
and to credit, services and markets will all assist with 
stepping out. 

Improving women’s rights, land tenure and water 
governance will strengthen resilience. 
In many rural communities men have migrated to 
find off-farm work. This has contributed to significant 
feminisation of agriculture in countries such as 
Jordan, Libya, and Syria, but without necessarily 
changing the political or institutional power of 
women (Abdelali-Martini & Dey de Pryck, 2014). 
Women farmers in MENA find it more difficult to 
access credit, state services, and land and water 
management institutions, hindering the ability of 
female-headed households to hang-in, step up, or 
step out. Improvements in gender inclusion, and 
improved recognition of land and water rights, are 
likely to be key to strengthening the resilience and 
adaptive capacity of rural communities in MENA.

5. Options for building resilience and reducing risk 

animal feed will be cheaper than local production. 
Instead, farming can focus on high value perishable 
produce for the rapidly growing cities and export to 
Europe during the winter. Pastoralism – a system 
traditionally adapted to drought – will remain an 
important source of animal products, but will 
increasingly rely on purchased animal feed and 
proactive drought management to manage climate 
risks. 

Small, poor producers in remote, marginal 
environments will be particularly vulnerable to 
climate change and extremes.
Food producing households have three broad types 
of responses to climate risk and new economic 
opportunities (Dorward et al., 2009):

- �Hang-in: maintaining existing activities to survive in 
the face of difficult circumstances; 

- �Step up: investing in existing activities to increase 
returns, such as adopting new technologies and 
crop varieties, acquiring new land, and other 
adaptations; and

- �Step out: where existing activities are used 
to accumulate assets as a basis for investing 
in alternative, often non-agricultural or urban 
livelihoods.

The ability of producers to choose between these 
three strategies depends on their assets, supportive 
policies, and access to markets, appropriate services, 
and information. 

Reducing drought risk will be critical in assisting 
small producers to hang in. Historically, drought 
management in MENA has been responsive, 
focused on emergency measures. These crisis-driven 
approaches have been criticised for being slow to 
mobilise and for underwriting unsustainable practices 
(Karrou & El Mourid, 2008). Reducing drought risk 
requires anticipatory approaches that protect critical 
productive assets and reduce the drought sensitivity 
of livelihoods. Social protection mechanisms can 
support such anticipatory measures and limit asset 
liquidation and debt accumulation during crises, 
particularly when combined with risk transfer 
programmes, such as crop insurance.   
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Conclusions

Climate change presents risks to the whole food system, from production through distribution and to 
consumption. However, climate change should not divert attention from fundamental food security and 
development objectives, and achievement of the Sustainable Development Goals. Instead, mainstreaming 
climate risk management into food systems can help address underlying vulnerabilities, weaknesses, and 
risks from other sources.  By seizing the imperative to adapt, the challenge of climate change can be an 
opportunity to reform and strengthen food systems and food security, and also the human security, stability, 
and longer term sustainable development of the region as a whole. 

By 2030 climate change in MENA will be 
noticeable. Summer temperatures will be 
1-2C warmer on average, and heat waves 
will be more common and more intense. 156 
million people were affected by drought in 
MENA between 2000 and 2010, and by 2030 
severe droughts are likely to be more common 
in the Mediterranean area, particularly in the 
Maghreb. 

1

�Climate risks to the food security of poor rural 
producers can be reduced by helping them:

a. �cope with droughts through improved 
programmes that anticipate and reduce 
the impact of shocks and help affected 
people recover quickly;

b. �increase farm productivity and income 
despite increasing temperatures and 
water stress, by improving access to 
appropriate techniques and technology, 
and to markets, services, and financing; 
and

c. �diversify away from agricultural 
production and adopt new livelihood 
activities.

5

�Climate risks to the food security of poor 
food consumers, particularly those in informal 
urban areas and remote rural areas, can be 
reduced by:

�a. �addressing climate vulnerabilities in 
employment and income, such as 
impacts on infrastructure and labour 
productivity; 

b. �increasing access of the poor to social 
protection systems resilient to food price 
volatility; and 

c. �improving food safety, including food 
storage and provision of improved water 
and sanitation. 

7

�Most people will not be directly affected by 
climate risks to domestic agriculture. Their 
food security is much more closely linked 
to systemic risks such as changes in global 
markets, and how well their governments 
respond to shocks such as global food price 
volatility due to widespread harvest failure. 
Poor consumers in remote rural areas and 
rapidly growing informal urban areas are 
likely to be most vulnerable, due to low 
incomes and access to markets, and weak 
provision of basic services. 

6

Looking at food security through a 
climate change lens adds to the calls for 
governments to improve risk management 
in general. In particular risks related to food 
import dependencies can be reduced to 
ensure food is accessible to poor people. 
Enhancing social safety net infrastructure 
must remain a priority to address the needs 
of the most food insecure people. 

8

Already vulnerable and food insecure 
populations are a particular group of concern, 
as they are likely to be more susceptible to 
climate impacts. However, climate change is 
just one dimension of change that will affect 
people’s food security by 2030. Economic 
change will drive employment, income, 
and people’s ability to purchase food. Rapid 
urbanisation will change patterns of what 
food people eat, and how and where they 
get it. Protracted crises, conflict, and the 
fragility of states may also drive migration 
and patterns of food insecurity. By 2030, 
without reform of water management, higher 
competition for water is likely to severely 
affect poor people, with implications for their 
food production and food safety. Climate 
change will interact with other these other 
transitions, resulting in changing patterns of 
vulnerability and food insecurity.

2

More attention is needed on climate risks to 
access, stability and utilisation dimensions 
of food security. These are complex and less 
well understood than risks to food production 
and availability, but in MENA, are at least as 
important. Ensuring access to affordable and 
nutritious food for all people should be at the 
centre of efforts to improve food security. Poor 
farmers have a specific set of risks, as their 
ability to purchase food depends on income 
from crop yields that may be affected by 
climate impacts. However, the food security of 
an increasing majority of people is conditioned 
by factors such as food prices, not the 
availability of food. 

3 Strengthening supply chains, including 
supporting integrated systems of food 
storage, distribution and retail in MENA will 
offer significant opportunities for managing 
climate risk and reducing post-harvest losses. 
Ensuring cold storage and refrigeration of 
food during heat extremes and reducing 
risks at bottlenecks in exposed storage and 
transport infrastructure could all reduce 
vulnerabilities to the food security of large 
numbers of people.

9

�By 2030 farmers of some crops in certain 
regions will see changes in temperatures and 
precipitation affect crop yields. Droughts will 
have more frequent and widespread impacts. 
Those with fragile farming systems unable to 
cope with higher levels of risk will be most 
affected. Small producers in remote areas 
of marginal lands – particularly uplands and 
drylands – are most vulnerable to climate 
risks due to fragile natural resources, low 
incomes, limited access to markets and 
government services, and the risk of being 
caught in poverty traps. 

4
Support is needed for action by a 
broad range of stakeholders, including 
governments, international organisations, 
academia, civil society, and the private 
sector. Finance and political leadership is 
required for making specific investments 
and reforms, and also for long term 
strategic planning and ensuring cross-
sectoral coordination. Different sources 
of finance will be needed, including from 
the private sector and mechanisms for 
international climate adaptation finance. 
The Sustainable Development Goals 
provide an important framework for these 
streams to come together and strengthen 
the food security of the most vulnerable 
and at risk populations in the MENA region.

10



References

Food in an uncertain future     51

Chbouki, N., Stockton, C. W., & Myers, D. E. (1995). 
Spatio-temporal patterns of drought in Morocco. 
International Journal of Climatology, 15(2), 187-205. 

Compton, J., S. Wiggins, and S. Keats. (2010). Impact 
of the global food crisis on the poor: what is the 
evidence? London, Overseas Development Institute.

Confalonieri, Ulisses, Bettina Menne, Rais Akhtar, 
Kristie L. Ebi, Maria Hauengue, R. Sari Kovats, Boris 
Revich, and A. J. Woodward. (2007). Human health. 
Climate Change 2007: Impacts, Adaptation and 
Vulnerability. Contribution of Working Group II to the 
Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change. Cambridge, UK: 391-431. 

Cullen, H. M., Kaplan, A., Arkin, P. A., & Demenocal, 
P. B. (2002). Impact of the North Atlantic Oscillation 
on Middle Eastern climate and streamflow. Climatic 
Change, 55(3), 315-338.

Dai, A. (2011). Drought under global warming: a 
review. Wiley Interdisciplinary Reviews: Climate 
Change, 2(1), 45-65.

DARA (2012). “Labour Productivity Indicator.” Climate 
Vulnerability Monitor: A Guide to the Cold Calculus of 
a Hot Planet, 2nd ed., DARA: Madrid, Spain.

Dasgupta, S., Laplante, B., Meisner, C., Wheeler, 
D., & Yan, J. (2009). The impact of sea level rise 
on developing countries: a comparative analysis. 
Climatic Change, 93(3-4), 379-388. 

Dell, M., Jones, B. and Olken, B. (2009). Temperature 
and Income: Reconciling New Cross-Sectional and 
Panel Estimates. American Economic Review Papers 
and Proceedings. 2009;99(2):198-204 

Di Baldassarre, G., Montanari, A., Lins, H., 
Koutsoyiannis, D., Brandimarte, L., & Blöschl, G. 
(2010). Flood fatalities in Africa: from diagnosis to 
mitigation. Geophysical Research Letters, 37(22).

Abdelali-Martini, M., & Dey de Pryck, J. (2014). Does 
the feminisation of agricultural labour empower 
women? Insights from female labour contractors and 
workers in northwest Syria. Journal of International 
Development. 

Abou-Hadid, A. F. (2014). Arab Environment: 
food security. Arab Forum for Environment and 
Development, Beirut, Lebanon  

Al-Bakri J., Suleiman A., Abdulla F. and Ayad J. (2011), 
“Potential impact of climate change on rainfed 
agriculture of a semi-arid basin in Jordan,” Physics 
and Chemistry of the Earth, Parts A/B/C, 36(5-6), 
125–34.

Al-Qinna, M. I., Hammouri, N. A., Obeidat, M. M., & 
Ahmad, F. Y. (2011). Drought analysis in Jordan under 
current and future climates. Climatic Change, 106(3), 
421-440.

Alexandratos, N. and Bruinsma, J. (2012). World 
Agriculture towards 2030/2050: the 2012 revision. 
ESA Working Paper No.12-03. A. D. E. Division. Food 
and Agricultural Organization of the United Nations. 
Rome, Italy

Bailey, R., & Willoughby, R. (2013). Edible Oil: Food 
Security in the Gulf. Chatham House. London, UK.

Battersby, J. (2012). Urban Food security and the 
urban food policy gap. African Centre for Cities. 
Paper presented at “Towards Carnegie III”, University 
of Cape Town, September 3-7 2012. 

Bigano, A., Bosello, F., Roson, R., & Tol, R. S. (2008). 
Economy-wide impacts of climate change: A joint 
analysis for sea level rise and tourism. Mitigation 
and Adaptation Strategies for Global Change, 13(8), 
765-791.

References

Photo, left: WFP/Tim McKulka



52      Food in an uncertain future Food in an uncertain future     53

References References

Erian, W. (2011). Drought vulnerability in the Arab 
Region: Case study - drought in Syria, ten years 
of scarce water (2000 - 2010). Arab Centre for the 
Studies of Dry Areas and Arid Zones, Damascus, 
Syria.

Eshel, G., Cane, M. A., & Farrell, B. F. (2000). 
Forecasting eastern Mediterranean droughts. 
Monthly Weather Review, 128(10), 3618-3630.

Evans, J. P. (2009). 21st century climate change in 
the Middle East. Climatic Change, 92(3), 417-432.

FAO (1996). Rome Declaration on World Food 
Security and World Food Summit Plan of Action. Food 
and Agricultural Organization of the United Nations. 
Rome, Italy.

FAO (2008). Climate change and food security: 
a framework document. Food and Agricultural 
Organization of the United Nations. Rome, Italy. 

FAO (2008b). Climate change: implications for food 
safety. Food and Agricultural Organization of the 
United Nations. Rome, Italy.

FAO (2012). Food Security and Nutrition in the 
Arab Region: Key Challenges and Policy Options. A 
discussion paper prepared by FAO, WFP, UNICEF and 
AOAD for the LAS-UN cooperation meeting, 22-23 
February2012. Cairo, Egypt, FAO. 

FAO (2014). FAO Statistical Yearbook 2014: Near East 
and North Africa. Food and Agricultural Organization 
of the United Nations, Regional Office for the Near 
East and North Africa. Cairo, Egypt. 

FAO (2014b). AQUASTAT database. http://www.fao.
org/nr/aquastat

FAO (2015) Regional Overview of Food Insecurity - 
Near East and North Africa:

Strengthening Regional Collaboration to Build 
Resilience for Food Security and Nutrition, Cairo, 
Egypt, FAO.

Dixon, J., Gulliver, A., & Gibbon, D. (2001). Farming 
systems and poverty: improving farmer’s livelihoods 
in a changing world. FAO. Rome, Italy

Donat, M. G., Peterson, T. C., Brunet, M., King, A. D., 
Almazroui, M., Kolli, R. K., et al. (2014). Changes in 
extreme temperature and precipitation in the Arab 
Region: Long-term trends and variability related to 
ENSO and NAO. International Journal of Climatology, 
34(3), 581-592.

Dorward, A., Anderson, S., Bernal, Y. N., Vera, E. S., 
Rushton, J., Pattison, J., & Paz, R. (2009). Hanging in, 
stepping up and stepping out: livelihood aspirations 
and strategies of the poor. Development in Practice, 
19(2), 240-247.

Eastwood, R., Lipton, M., & Newell, A. (2010). 
Chapter 65. Farm size. In P. Pingali & R. Evenson 
(Eds.), Handbook of agricultural economics (Vol. 4, 
pp. 3323-3397). Elsevier.

El-Fadel, M., Ghanimeh, S., Maroun, R., & 
Alameddine, I. (2012). Climate change and 
temperature rise: Implications on food-and water-
borne diseases.Science of the Total Environment, 
437, 15-21.

El-Said, H., & Harrigan, J. (2014). Economic reform, 
social welfare, and instability: Jordan, Egypt, 
Morocco, and Tunisia, 1983--2004. The Middle East 
Journal, 68(1), 99-121.

El-Zein, A., Tewtel-Salem, M., & Nehme, G. (2004). A 
time-series analysis of mortality and air temperature 
in Greater Beirut. Science of The Total Environment, 
330(1–3), 71-80. 

Elliott, J., Deryng, D., Müller, C., Frieler, K., 
Konzmann, M., Gerten, D.,  Glotter, M. et al. (2014). 
Constraints and potentials of future irrigation water 
availability on agricultural production under climate 
change. Proceedings of the National Academy of 
Sciences, 111(9), 3239-3244.

Heltberg, R., Siegel, P. B., & Jorgensen, S. L. (2009). 
Addressing human vulnerability to climate change: 
toward a ‘no-regrets’ approach. Global Environmental 
Change, 19(1), 89-99.

Hertel, T. W., Burke, M. B., & Lobell, D. B. (2010). The 
poverty implications of climate-induced crop yield 
changes by 2030. Global Environmental Change, 
20(4), 577-585.

Holmes, R., & Bhuvanendra, D. (2013). Social 
protection and resilient food systems: The role of 
cash transfers. London, UK: Overseas Development 
Institute. 

Houdret, A. (2012). The water connection: Irrigation, 
water grabbing and politics in southern Morocco. 
Water Alternatives, 5(2).

Humphrey, J. H. (2009). Child undernutrition, tropical 
enteropathy, toilets, and handwashing. Lancet, 374, 
1032-35.

IFPRI, World Food Programme, & CAPMAS. (2013). 
Tackling Egypt’s Rising Food Insecurity in a Time of 
Transition. IFPRI. Cairo, Egypt.

Jobbins, G., Kalpakian, J., Chriyaa, A., Legrouri, 
A., & El Mzouri, E. H. (2015). To what end? Drip 
irrigation and the water-energy-food nexus in 
Morocco. International Journal of Water Resources 
Development, 31(3), 393-406.

Karrou, M., & El Mourid, M. (2008). Drought 
management and planning strategies in semi-arid and 
arid agro-pastoral systems of West Asia and North 
Africa: a review. Options Méditerranéennes. Série A: 
Séminaires Méditerranéens, 80, 179-184.

Keats, S., & Wiggins, S. (2014). Future Diets: 
Implications for agriculture and food prices. Overseas 
Development Institute. London, UK. 

FEWSNET (2015). Conflict leaves at least 6 million 
without enough food; further deterioration possible. 
Yemen Food Security Alert. June 18 2015. FEWSNET

Field, C. B., Barros, V. R., Mach, K., & Mastrandrea, 
M. (2014). Climate change 2014: Impacts, adaptation, 
and vulnerability. Working Group II Contribution to the 
IPCC 5th Assessment Report-Technical Summary, 
1-76. 

Financial Times (2013). Currency crisis hits Egypt’s 
wheat supply. February 20th 2013. 

Giannakopoulos, C., Le Sager, P., Bindi, M., 
Moriondo, M., Kostopoulou, E., & Goodess, C. M. 
(2009). Climatic changes and associated impacts 
in the Mediterranean resulting from a 2C global 
warming. Global and Planetary Change, 68(3), 209-
224.

Godfray, H. C. J., Beddington, J. R., Crute, I. R., 
Haddad, L., Lawrence, D., Muir, J. F., Pretty, J., 
Robinson, S., Thomas, S.M., & Toulmin, C. (2010). 
Food security: the challenge of feeding 9 billion 
people. Science, 327(5967), 812-818.

Golzarand, M., Mirmiran, P., Jessri, M., Toolabi, K., 
Mojarrad, M., & Azizi, F. (2012). Dietary trends in the 
Middle East and North Africa: An ecological study 
(1961 to 2007). Public Health Nutrition, 15(10), 1835-
1844.

Harrigan, J. (2014). The Political Economy of Arab 
Food Sovereignty, Palgrave Macmillan.

Hassaan, M. A., & Abdrabo, M. A. (2013). Vulnerability 
of the Nile Delta coastal areas to inundation by sea 
level rise. Environ Monit Assess, 185(8), 6607-16. 

Hassanein, M. K., Fahim, M. A., Khalil, A. A., 
Abolmaty, S. M., Refaie, K. M., Taqi, M. O., & 
Abou Hadid, A. F. (2014). Impact of urbanization on 
agricultural land losses and climate change case 
study: Gharbiah governorate, Egypt. Journal of 
American Science, 10(1).



Food in an uncertain future     55

Tacoli, C., Bukhari, B., & Fisher, S. (2013). Urban 
poverty, food security and climate change. 
Human Settlements Working Paper No. 37. I. H. S. 
Group. International Institute of Environment and 
Development. London, UK.

Tewari, D., Zanon, A., Burtonboy, C., Hamad, O., 
Linares-Rivas, A., Safaie, S., Banerjee, A., Bhavnani, 
R., 2014. Natural disasters in the Middle East and 
North Africa : a regional overview. The World Bank 
Global Facility for Disaster Reduction and Recovery 
(GFDRR). World Bank Group. Washington DC, USA.

Touchan, R., Akkemik, Ü., Hughes, M. K., & Erkan, 
N. (2007). May-June precipitation reconstruction of 
southwestern Anatolia, Turkey during the last 900 
years from tree rings. Quaternary Research, 68(2), 
196-202.

Touchan, R., Anchukaitis, K. J., Meko, D. M., 
Attalah, S., Baisan, C., & Aloui, A. (2008). Long term 
context for recent drought in northwestern Africa. 
Geophysical Research Letters, 35(13), L13705.

UN (2014). World Urbanization Prospects: The 
2014 Revision, CD-ROM Edition. United Nations, 
Department of Economic and Social Affairs, 
Population Division. New York, USA. 

UN News (2013). Syria: amid severe weather, UN 
agency flags worsening situation for children in 
Jordanian refugee camps. UN News Centre. January 
10th 2013. 

UNDP (2009). Arab Human Development Report 
2009: challenges to human security in the Arab 
countries.  United Nations Development Programme 
Regional Bureau for Arab States. New York, USA. 

USDA (2014). Egypt grain and feed annual 2014. G. A. 
I. Network, United States Department of Agriculture 
Foreign Agriculture Service. Washington DC, USA

Rached, E., & Brooks, D. B. (2010). Water governance 
in the Middle East and North Africa: an unfinished 
agenda. Water Resources Development, 26(2), 141-
155.

Reuters (2013) More than 5,000 evacuated from 
Gaza ‘disaster area’ floods. Reuters. December 14th 
2013. 

Schellnhuber, H. J., Reyer, C., Hare, B., Waha, K., 
Otto, I., Serdeczny, O. et al. (2014). Turn Down the 
Heat 3. World Bank. Washington, D.C., USA

Schilling, J., Freier, K. P., Hertig, E., & Scheffran, J. 
(2012). Climate change, vulnerability and adaptation 
in North Africa with focus on Morocco. Agriculture, 
Ecosystems & Environment, 156, 12-26. 

Sdralevich, M. C. A., Sab, M. R., Zouhar, M. Y., & 
Albertin, G. (2014). Subsidy reform in the Middle East 
and North Africa: recent progress and challenges 
ahead. International Monetary Fund, Washington DC, 
USA.

Selvaraju, R. (2013). Implications of climate change 
for agriculture and food security in the Western Asia 
and Northern Africa region. In Climate change and 
food security in West Asia and North Africa (pp. 27-
51). Springer, Dordrecht, The Netherlands.

Seneviratne, S. I., Nicholls, N., Easterling, D., 
Goodess, C. M., Kanae, S., Kossin, J., Luo., Y. et al. 
(2012). Managing the risks of extreme events and 
disasters to advance climate change adaptation (pp. 
109-230). A Special Report of Working Groups I and 
II of the Intergovernmental Panel on Climate Change 
(IPCC), Cambridge University Press, Cambridge, UK, 
and New York, NY, USA.

Silva, J., Levin, V., & Morgandi, M. (2013). Inclusion 
and resilience: the way forward for social safety 
nets in the Middle East and North Africa. World Bank 
Publications, Washington DC, USA.

ReferencesReferences

54      Food in an uncertain future

Marcus, R., Pereznieto, P., Cullen, E., & Jones, N. 
(2011). Children and social protection in the Middle 
East and North Africa. Overseas Development 
Institute. London, UK. 

Mason, N. & Calow, R. (2014). The real water crisis: 
inequality in a fast changing world. Working Paper. 
Overseas Development Institute, London, UK. 

MET Office, & WFP. (2013). Climate impacts on 
food security and nutrition: A review of existing 
knowledge. Met Office. Exeter, Devon, UK..

Mougou, R., Mansour, M., Iglesias, A., Chebbi, 
R. Z., & Battaglini, A. (2011). Climate change and 
agricultural vulnerability: A case study of rain-
fed wheat in Kairouan, Central Tunisia. Regional 
Environmental Change, 11(S1), 137-142. 

Nelson, G. C., Rosegrant, M. W., Koo, J., Robertson, 
R., Sulser, T., Zhu, T., Ringler, C., et al. (2009). Climate 
change: Impact on agriculture and costs of adaptation 
(Vol. 21). International Food Policy Research Institute. 
Washington DC, USA

Nelson, G. C., Rosegrant, M. W., Palazzo, A., Gray, 
I., Ingersoll, C., Robertson, R., Tokgoz, S., et al. 
(2010). Food security, farming, and climate change 
to 2050: Scenarios, results, policy options (Vol. 
172). International Food Policy Research Institute. 
Washington DC.

Özdogan, M. (2011). Climate change impacts on 
snow water availability in the Euphrates-Tigris basin. 
Hydrology and Earth System Sciences, 15(9), 2789-
2803.

Parsons, K. (2009). Maintaining health, comfort and 
productivity in heat waves. Global Health Action, 2, 
10.3402/gha.v2i0.2057. 

Popkin, B. M.,(2003) The nutrition transition in the 
developing world. Development Policy Review, 
21(5–6), 581–597.

Kitinoja, L. (2011). Developing and promoting 
sustainable postharvest technologies for India and 
Africa. Centre for Alleviation of Poverty through 
Sustainable Agriculture Palawija. Newsletter, 28(3).

Kolahi, A. A., Rastegarpour, A., Abadi, A., & Gachkar, 
L. (2010). An unexpectedly high incidence of acute 
childhood diarrhea in Koot-Abdollah, Ahwaz, Iran. 
International Journal of Infectious Diseases, 14(7), 
e618-e621.

Kolstad, E. W. and K. A. Johansson (2011). 
Uncertainties associated with quantifying climate 
change impacts on human health: a case study for 
diarrhea. Environmental Health Perspectives 119(3): 
299-305.

Kuper, M., Hammani, A., Chohin, A., Garin, P., & Saaf, 
M. (2012). When groundwater takes over: linking 40 
years of agricultural and groundwater dynamics in a 
large‐scale irrigation scheme in Morocco. Irrigation 
and Drainage, 61(S1), 45-53.

Lanquar, R. (2012). Tourism in the Mediterranean: 
Scenarios Up to 2030.SSRN Working Paper Series.

Lelieveld, J., Hadjinicolaou, P., Kostopoulou, E., 
Giannakopoulos, C., Pozzer, A., Tanarhte, M., & 
Tyrlis, E. (2013). Model projected heat extremes 
and air pollution in the Eastern Mediterranean and 
Middle East in the twenty-first century. Regional 
Environmental Change, 1-13.

Lobell D.B., Burke, M.B., Tebaldi, C., Mastrandrea, 
M.D., Falcon, W.P. & Naylor, R.L. (2008), “Prioritizing 
climate change adaptation needs for food security in 
2030.,” Science, 319(5863), 607– 10.

Lybbert, T. J., Kusunose, Y., Magnan, N., & Fadlaoui, 
A. (2009). Drought risk and drought response in 
Morocco: vulnerability, risk perceptions and drought 
coping among rainfed cereal farmers. Selected Paper 
for the Agricultural & Applied Economics Association 
Meeting, Milwaukee, Wisconsin, July 26-29, 2009. 



Food in an uncertain future     57

5. Options for building resilience and reducing risk 

56      Food in an uncertain future

World Bank. (2013). Fish to 2030: Prospects 
for fisheries and aquaculture. The World Bank, 
Washington DC., USA 

World Bank (2014). World development indicators. 
The World Bank, Washington DC., USA 

Zawahri, N., Sowers, J., & Weinthal, E. (2011). The 
politics of assessment: water and sanitation MDGs 
in the Middle East. Development and Change, 42(5), 
1153-1178.

Van Oldenborgh, G.J., Collins, M., Arblaster, J., 
Christensen, J.H., Marotzke, J., Power, S.B., 
Rummukainen, M.T. and Zhou, T. (2013) Annex I: 
Atlas of Global and Regional Climate Projections. 
In: Stocker, T.F., Qin, D., Plattner, G.K., Tignor, 
M., Allen, S.K., Boschung, J., Nauels, A., Xia, Y., 
Bex, V. and Midgley, P.M., Eds., Climate Change 
2013: The Physical Science Basis, Contribution of 
Working Group I to the Fifth Assessment Report of 
the Intergovernmental Panel on Climate Change, 
Cambridge University Press, Cambridge, and New 
York.

Verner D. and Breisinger C. (2013), Economics of 
Climate Change in the Arab World: Case Studies from 
the Syrian Arab Republic, Tunisia and the Republic of 
Yemen, The World Bank: Washington DC.

WFP (2014) Economic Impact Study: Direct and 
Indirect Impact of the WFP Food Voucher Programme 
in Jordan. World Food Programme, Rome, Italy. 

WFP (2014) Seasonal Livelihoods Programming: 
Adapting the WFP Seasonal Livelihood Programming 
Consultation to Urban Contexts – Draft Concept. 
World Food Programme. Rome, Italy 

Wheeler, T., & von Braun, J. (2013). Climate change 
impacts on global food security. Science, 341(6145), 
508-513.

Woertz, E. (2013). Oil for food: the global food crisis 
and the Middle East. Oxford University Press, 
Oxford, UK. 

World Bank, FAO and IFAD (2009). Improving food 
security in Arab countries. World Bank Publications, 
Washington DC, USA

World Bank. (2011). Nutrition at Glance: Morocco. The 
World Bank, Washington, D.C., USA 

References



58      Food in an uncertain future

5. Options for building resilience and reducing risk 

ODI is the UK’s leading independent 
think tank on international development 
and humanitarian issues. 

The views presented in this paper 
are those of the authors and do not 
necessarily represent the views of ODI 
or the World Food Programme. 

© World Food Programme 2015. All rights reserved. 


