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Figure I: Livestock in dryland area (Photo: Malgorzata Suska-Malawska)

Key messages

I. By 2050, crop yields in dryland areas could decline by 10-25% due to climate
change according to the IPCC.

2. A growing population projected to reach 10 billion by 2050 is increasing the
global demand for food. In drylands, improving agricultural performance is key to
addressing food insecurity and poverty.

3. Agricultural production systems and food systems must undergo climate-smart
transformations to meet the interlinked challenges of achieving increasing food
security, sustainability and responding to climate change.

4. Innovative climate-smart agriculture can help drylands communities become

more resilient to the impacts of climate change.

Food insecurity and climate change pose defining challenges of our time. Improved food
security for sustainable development is a key issue articulated at EU and international levels.
Today, challenges around food security are numerous, diverse, and interrelated (fig. 1). Due
to climate change, extreme climatic events such as floods, droughts and heatwaves are
projected to increase in intensity and frequency, adversely affecting poor people already
vulnerable to climate change impacts (Hallegatte et al. 2016) and exacerbating global food
insecurity. In this policy brief, we outline six priority areas of urgent action for policy makers
and private sector leaders in dryland areas to make the next harvests work for a sustainable
future in the era of climate change.
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Climate change impacts, environmental
security and economic development in
drylands. Agriculture represents the backbone Governance
of economies in dryland areas across the globe.
Due to climate change, drylands have been

experiencing lower agricultural productivity. Economic Water
These water scarce areas are considered to be (bl SECUTIty
climate change hotspots, where the majority of Food security
the food-insecure and poor people still in the context
depend on natural resources/the land for of climate
their livelihood (Puma et al. 2018). In 2017, g
circa 124 million people across 51 countries [ENCHIEIZL Health
faced severe levels of food insecurity. SScutL
The UN estimates that drylands cover over
41% of the land surface with up to 44% of all Energy
security

the world's cultivated systems being in dryland
areas. In drylands, the food balance is highly
vulnerable to large-scale and regional climatic _ ) ,

. . Figure 2: Food security and interconnected challenges under
events affecting one or more of the main ‘grain  imate change
belts’. An examination of food security at the
local level requires knowledge of food availability, which is based on food production and
distribution, human population, conflicts, and environmental issues. With rising temperature,
tropical pests will be transmitted to regions where they are currently absent, including
drylands, thereby affecting food productivity. Similarly, climate-related hazards, such as
floods, will facilitate the outbreak of waterborne diseases and new breading sites for
agricultural pests.

Woater security. In dryland areas, access to
clean water sources is crucial for ensuring
healthy livelihoods, but water quality and
quantity are deteriorating. This influences food
security by impacting primary productivity, i.e.,
crop yields and pasture production, and thus
food availability for humans (Lall et al. 2017). In
turn, agriculture affects water security due to
the irrigation needs for food production
(Gerbens-Leenes et al. 2013), as well as
through the impact of agricultural sewage on
quality of surface- and underground- water
(Sharma & Bhattacharya 2016). Changes in
water availability, due to natural variability or climate change, and prolonged water insecurity
have long been factors in the decision to migrate. Traditionally, pastoralist populations have
migrated to escape climate extremes such as droughts and floods (Thalheimer & Webersik
2019; van der Land et al. 2018). In particular in dryland areas, as the risk of irreversible
change in the hydrological cycle increases with progressing climate change, so does the
vulnerability of people relying primarily on the rainy season to obtain water for sustaining
their wellbeing and livelihoods (Tignino & Mach 2018).

Figure 3: Extremely degraded croplands in the northern valleys of
Israel (Photo: llan Stavi)

Health and Food Security. Resilient immune systems are dependent on nutritionally
adequate diets, both in terms of quantity and quality (Ivers et al. 2009). Not only is a stable
provision of food essential for human health and vitality, but those affected by insecure food
provision commonly shift to less healthy diets and consume unsafe foods (WHO 2018).
Under-nutrition and food insecurity is a token of a compromised health status, increasing
and compounding the risk of chronic disease and poor mental health, particularly in children
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and adolescents (Gundersen & Kreider 2009; Shankar et al. 2017). Ensuring access to and
affordability of nutritionally adequate diets under climate change conditions is therefore an
urgent matter to be addressed in public policy (Kanter et al. 2015). At the same time,
bottom-up approaches have proven highly effective in improving the health status of
communities through education and participatory engagement activities (Bentwich 2019;
Wallerstein & Duran 2006).

Governance. Food insecurity can often be attributed not only to environmental
degradation and climatic variability, but also to failures and breakdown in governance,
particularly in socio-politically fragile environments. Furthermore, effective governance
measures can determine the duration and intensity of food insecurity phases (Hoon & Hyden
2003). A lack of coherence and coordination across multiple sectoral, spatial, and temporal
scales has been identified as a significant contributor to food insecurity (Candel 2015). For
instance, the 2008 food crisis, partly influenced by the EU’s stimulation of the biofuels
industry, emphasizes the need for better-integrated food security governance, bridging global
needs with human rights (Candel 2018). Therefore, multi-level governance regimes need to
enshrine a systemic-perspective, embracing complexity and interconnectedness of resource
governance into decision-making and policy-planning systems (Pahl-Wostl et al. 2010).
However, there is a severe lack of appropriate, inclusive policy formulation which adequately
integrates the systemic perspective necessary for efficient climate change adaptation,
particularly to guard community rights in climate-vulnerable countries (Shakya et al. 2018).

Energy security. Energy security' refers to the themes of energy availability, affordability
and efficiency, infrastructure, societal effects, environment and governance (Ang et al. 2015),
interacts with food security as agricultural production largely relies on fossil fuels. Food
prices are therefore dependent on the cost of energy, and highly vulnerable to market
fluctuations induced by energy prices. In low-income countries, food processing relies on
cheap fuel such as firewood. Both types of fuel dependency cause environmental degradation
and rising emissions — all impacting food security. The shift towards renewable energy comes
at a price; biofuels present a “food, energy and environment trilemma” (Tilman et al. 2009),
whereby biofuel crops’ use of land and water increases food prices, causes direct and
indirect land use changes (e.g., deforestation on- and off- site) and displace people. Policies
promoting alternative energy sources should ensure that biofuels increase energy gains and
reduce emissions, while conserving biodiversity and food supply. Food security and energy
security policies must sustain each other without compromising the global food balance and
local rights to food.

Recommended Actions and Conclusion. Food security is a crosscutting policy area in
which the EU's commitment to policy coherence for sustainable development applies.

I.  Climate analytics and knowledge products
Recognizing the EU’s key partnering role in securing sustainable development of
dryland areas, the EU should act as research and knowledge hub for national and
regional dryland research institutes. Policies should support research projects with
focus on climate smart engineering, technology, and environmental conservation
through increased efforts in funding, efficiency and connectivity of research centres
in the dryland landscape with those hosted across the EU.

2. Unlocking climate finance for food security
Especially for dryland areas, policymakers should seek to shift from market price
supports to direct producer payments that better target poverty in rural
geographies, decoupling payments from production, and incentivizing sound,

' The International Energy Agency (IEA) defines energy security as the uninterrupted availability of energy sources at an
affordable price.
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environmentally-friendly agricultural and natural resource management practices.
Effective policies will therefore have to include local communities in decision-making
processes and international cooperation with the donors.

3. Climate-smart technology innovation

The policy maker challenge is to agree on an appropriate combination for different
food value chains and geo-political contexts across drylands. Investments in climate-
smart technologies hold hopes for achieving food security in drylands. Climate
resilient innovations range from precision agriculture, gene-editing and biological-
based crop protection, and technologies that improve traceability. To scale their
implementation, capacity building and trainings should be undertaken at local level to
ensure affected populations are resilient to food stress under a changing climate.

4. Responsive mechanisms

The EU should develop early warning systems and ensure timely responses to food
security crises to ensure the sustainability of local food supplies even in times of
crises, forced migration and internal displacement of people both in origin and EU
host countries. In the context of economic security and governance, effective
policies and coherent governance should act as a platform for coping alternatives to
dryland populations, for example, through the promotion of gender balanced climate
smart agriculture innovations. At the same time, dryland economies will need to plan
for more diversified economic activities, absorbing labor into non-agricultural and
less climate-sensitive sectors.

The EU should take a lead in leveraging key knowledge products from research and
technology innovations to support drylands in becoming climate resilient and support
inclusive growth.

References

Ang, B. W,, Choong, W. L, & Ng, T. S. (2015). Energy security: Definitions, dimensions and
indexes. Renewable and sustainable energy reviews, 42, 1077-1093.

Bentwich, Z. (2019). Overcoming neglected tropical diseases — a major factor in the fight against
poverty. Presentation held at Climate Change, Food Security, and Population Movement in
Drylands Workshop in Arad, Israel.

Candel, JJ.L. (2015). Food security governance: a systematic literature review. Food Security 6(4), 585-

601,
Candel, J.J.L. (2018). Policy integration in the EU governance of global food security. Food Security,
1o(l), 195-209.

FAO (2009): Draft Declaration of The World Summit On Food Security. World Summit on Food
Security, Rome, 16-18 November 2009.

Gerbens-Leenes, P.W., Mekonnen, M.M., Hoekstra, A.Y., 2013. The water footprint of poultry, pork
and beef: A comparative study in different countries and production systems. VWater
Resources and Industry -2, 25-36.

Gundersen, C., and Kreider, B. (2009). Bounding effects of food insecurity on children’s health
outcomes. Journal of Health Economics, 28(5), 971-983.

Hallegatte, S., Vogt-Schilb, A., Bangalore, M., & Rozenberg, |. (2016). Unbreakable: building the
resilience of the poor in the face of natural disasters. World Bank Publications.

Hoon, P. and Hyden, G. (2004) ‘Governance and sustainable livelihoods’, in H. T. A. Bressers and W.
A. Rosenbaum (eds) Achieving Sustainable Development: The Challenge of Governance
across Social Scales, Praeger, Westport, CT, pp. 43—63.

International Energy Agency. (2014). “Energy Security.” Paris: International Energy Agency.

Ivers, L.C., Cullen, K.A,, Freedberg, K.A,, Block, S., Coates, ., Webb, P., and Mayer, K. (2009).
HIV/AIDS, Undernutrition, and Food Insecurity. Clinical Infectious Diseases, 49(7), 1096-
1102.



Policy Brief: Food Security in Drylands under a Changing Climate
March 2019

Page |5

Kanter, R, Walls, H.L,, Tak, M., Roberts, F., and Waage, J. (2015). A conceptual framework for
understanding the impacts of agriculture and food system policies on nutrition and health.
Food Security, 7(4), 767-777.

Lall, U., Davis, J., Scott, C., Merz, B., Lundqpvist, J., 2017. Pursuing water security. Water Security I, |-
2.

Michael J. Puma, So Young Chon, Kaoru Kakinuma, Matti Kummu, Raya Muttarak, Richard Seager and
Yoshihide Wada (2018): A developing food crisis and potential refugee movements. Nature
Sustainability, 1, August 2018, 380-382.

Pahl-Wostl, C., Holtz, G., Kastens, B., and Knieper, C. (2010). Analyzing complex water governance
regimes: the management and transition framework. Environmental Science and Policy, 13(7),
571-581.

Shakya, C., Cooke, K., Gupta, N., Bull, Z., and Greene, S. (2018). Building institutional capacity for
enhancing resilience to climate change: an operational framework and insights from practice.
International  Institute  of  Environment and  Development.  Available at:
https://reliefweb.int/sites/reliefweb.int/files/resources/GIP01916-OPM-Strengthening-
institutions-Proof4-web.pdf.

Shankar, P., Rainjade Chung, B.A., and Frank, M.D. (2017). Association of food insecurity with
children’s behavioral, emotional, and academic outcomes: a systematic review. Journal of
Developmental and Behavioral Pediatrics, 38(2), 135-150.

Sharma, S., Bhattacharya, A., 2017. Drinking water contamination and treatment techniques. Applied
Water Science 7, 1043—1067.

Tignino, M., Mach, E.: Migration and Water Governance. Migration, Environment and Climate Change
(2018): Policy Brief Series, 2(4): May 2018.

Tilman, D., Socolow, R., Foley, J. A, Hill, ], Larson, E., Lynd, L., et al. (2009). Beneficial Biofuels: The
Food, Energy, and Environment Trilemma. Science, 325(5938), 270-271.

Thalheimer, L. and Webersik, C. Climate change, conflicts and migration. In Environment, conflict, and
migration: Exploring interdependencies (Dec 2019, forthcoming)

van der Land, V. M., Romankiewicz, C. V., & van der Geest, K. M. (2018). Environmental change and
migration. In Routledge Handbook of Environmental Displacement and Migration (Vol. 163, No.
177, pp. 163-177). ROUTLEDGE in association with GSE Research.

Wallerstein, N. B., & Duran, B. (2006). Using community-based participatory research to address
health disparities. Health promotion practice, 7(3), 312-323.

Authors

Lisa Thalheimer, Environmental Change Institute (ECI), University of Oxford
Andrej Ficko, Department of Forestry and Renewable Forest Resources,
Biotechnical Faculty, University of Ljubljana, Slovenia

Joana Roque de Pinho, Instituto Universitario de Lisboa (ISCTE-IUL), Centro de
Estudos Internacionais (CEl), Lisbon, Portugal

Nurit Hashimshony-Yaffe, School of Government and Society, The Academic
College of Tel Aviv-Yaffo, Israel

Anastasia Paschalidou, Department of Forestry and Management of the
Environment and Natural Resources, Democritus University of Thrace, Greece
Dragisa Savic, Faculty of Technology in Leskovac, University of Nis, Serbia

llan Stavi, Dead Sea and Arava Science Center, Yotvata, Israel

Robert Stojanov, Department of Informatics, Faculty of Business and Economics,
Mendel University, Brno, Czech Republic

Malgorzata Suska-Malawska, Faculty of Biology, Biological and Chemical
Research, Centre University of Warsaw, Poland

Kees van der Geest, United Nations University Institute for Environment and
Human Security, Bonn, Germany

Christian Webersik, Department of Global Development and Planning,
University of Agder

David Samuel Williams, Climate Service Center Germany (GERICS), Helmholtz-
Zentrum Geesthacht (HZG), Germany



Policy Brief: Food Security in Drylands under a Changing Climate
March 2019

Page | 6

This policy brief is based upon work from COST Action Drylands Facing Change: Interdisciplinary
Research on Climate Change, Food Insecurity, Political Instability (CA 16233), supported by COST
(European Cooperation in Science and Technology). It is a product of a workshop held on Feb 12-14,
2019 in Arad, Israel and co-organized by the Dead Sea and Arava Science Center and the Academic
College of Tel Aviv-Yaffo. We provide a conceptual framework illustrating key linkages between food
security and other crucial sectors to be considered in policy-making processes, alongside with a set of
strategic policy actions.

COST (European Cooperation in Science and Technology) is a funding agency for research and
innovation networks. Our Actions help connect research initiatives across Europe and enable
scientists to grow their ideas by sharing them with

www.cost.eu

Funded by the Horizon 2020 Framework
Programme of the European Union
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