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Chapter Five
From Field to Fork.. A Global Race

Sébastian Abis
Director General, Club DEMETER, France

Summary

The author contends that the foremost challenge of the 21st century is ensuring food for a global
population approaching 10 billion by 2050, while simultaneously eliminating carbon emissions
from agriculture and food production systems and safeguarding rapidly degrading natural resources.
Agriculture is thus no longer merely a means of producing food but a fundamental pillar of planetary
stability, human health, and survival. In this context, food security has become an urgent geopolitical
priority, particularly in regions with fragile climates and poor soils such as the Middle East and
North Africa.

The author further calls for strategic investment in innovation, international cooperation, and
sound governance to strengthen the resilience of food systems. Yet he warns that shifting global
power dynamics are increasingly characterized by predatory alliances in which food itself may be
weaponized. He describes this emerging order as the “Era of Hippos”, a period defined by speed,
aggression, and fragmented loyalties, where solidarity is eroding. To avert a future dominated by
ruthless competition, agriculture must be redefined as a strategic lever for sustainability, health, and
peace, rather than reduced to an economic activity burdened with costs.

In the current volatile and unprectibable global context, we would be well advised to never forget this
universal rule of three. We have three minutes to live without oxygen, three days at most without drinking
water, three weeks at best without food. These are timeless realities that are all too often underestimated,
especially at a time when everything is speeding up, when technological innovation sometimes overtakes
us, and when the emotion of everyday life now takes precedence over many considerations. The long
view, that of geohistory, is no longer a priority. And yer, it is the determinant of our future. Security,
ecology and health should be viewed as a cohesive strategy, stressing that there is no alternative planet for
these concerns. The interdependence of the world necessitates enhanced cooperation and collaboration
to address complex issues like food production and security, advocating for solidarity and effective
solutions. No planet B for the climate, but no planet B too for geopolitics. Despite this structural situation,
we observe that it sometimes moves in a scattered order while some issues like the one regarding food
and agriculture is a common complex issue which requires more cooperation, more combinations, more
solutions and more solidarity.

Without agriculture, peace is not possible, and without peace, food security cannot be guaranteed. While
the issue of food security is not new, it has become increasingly urgent in today’s world. The 21st century
presents an unusual context: feeding a projected 9.5 billion people by 2050 by decarbonizing agricultural
production and economies. This dual mission —boosting productivity while minimizing environmental
harm—is the responsibility placed on the shoulders of farmers. All the farmers, small or big, have to
move forward with this equation. As consumers, we should admit the complexity of the issue and confess
that we are not engaged in concrete terms as the farmers are. Nourrishing and preserving the Planet is
a mission for heroes. In that perspective, talking about the Food Everest for the 21st Century is not so
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excessive. For the first time of geohistory, billion of People to feed and biomass to correctly mobilize.
Agricultural production will have to serve the food needs, to develop bioenergies and to contribute to
bioeconomy. In other world, less oil in the world’s tomorrow means more agriculture. More than ever.
The metaphor of climbing Everest represents this enormous task. Reaching the summit symbolizes
achieving food security for all (or for as many people as possible ; reminding here that hunger still
remains the first cause of mortality today in the world), while reducing harm and ensuring better living
conditions for future generations. To succeed, we must strengthen global food systems, enhance human
security, and significantly reduce ecological damage. But once we “reach the summit,” we’ll still need
a planet livable enough to come back down—because without clean air, vital resources, biodiversity,
few will survive the final stretch of this century. Nobody wants this scenario, apart from the extremists
who feel that everything is already ruined. And that the world’s population would have to be drastically
reduced to have any hope of escaping. But who would then decide who gets to stay and who gets wiped
out? Nevertheless, it’s true that one of the most influential factors is population growth. The global
population has reached 8 billion—an increase of 2 billion since the start of this century. By 2100, we’re
expected to peak at around 10 billion before entering a period of decline. This makes the 21st century
the most populous era in human history—and also one marked by unprecedented demographic decline.
Population growth will concentrate primarily in regions like Middle East, Africa and Southeast Asia, areas
already vulnerable to water and arable lands scarcity, but also the effects of climate change. These shifts
pose serious risks to food, economic, and sociopolitics security in those regions.

The need for food is constant and universal—it has always existed and always will. But food security
extends beyond nutrition; it is also a geopolitical concern. Throughout history, food shortages and
insecurity have sparked unrest, uprisings, and even revolutions. Instability often stems from hunger, just
as stability depends on a steady food supply. No one is immune to this reality. In an ever-changing world,
food remains a basic human necessity—and a cornerstone of both individual well-being and collective
peace. Food security, environmental sustainability—but also health. The demand for health through food
is gaining ground. Quality and diversity must be combined with quantity and accessibility. Healthy food
and nutritional supply for all must be one of the main goals of this century for human development. It’s
the best solution to raise the world’s 1Q. Just as muscles need food and exercise to grow strong, so the
brain needs appropriate nutrition and diverse activities to develop. Without food and good nutrition, many
children are unable to reach their cognitive potential. In conclusion, for foresight thoughts, malnutrition
is always a geopolitical bomb for the future. If we want to increase human intelligence, we must have a
productive, sustainable, safe and nutritive food. And not in few privileged parts of the world !
Although the 21st century began with hopeful pledges of moderation and inclusive development, the
reality after its first quarter tells a more troubling story. Efforts to foster peace—both within societies
and between nations—have largely stalled. Inequalities remain entrenched or are even worsening, and
despite a clear understanding of the planet’s ecological boundaries, global actions continue to steer us
toward unsustainable outcomes. Attempts to slow this trajectory have had limited success, making it clear
that while mitigation is still essential, the need to actively adapt to irreversible changes can no longer
be ignored. This global map is maybe more severe in many Arab countries. The recent evolution of the
global geopolitical and economic landscape once again highlights the unique character of the Middle East
and North Africa (MENA) region—a place where nothing remains static, and contrasting timelines often
coexist. This region is marked by constant change, where past, present, and future frequently collide,
creating complex dynamics. The socio-economic disparities between countries in this area are becoming
increasingly pronounced over time, with each nation facing its own set of challenges and development
trajectories. So feeding the world, especially in regions like MENA will require a combination of innovation,
investment, and policy reform tailored to regional contexts.

Agriculture in many Arab countries is vulnerable to rising temperatures, water scarcity, and land
degradation. Introducing climate-smart practices—such as drought-resistant crops, precision irrigation,
and sustainable soil management—can increase productivity while minimizing environmental impact.
Water scarcity is a pressing issue in the Arab world. Initiatives to improve water governance, invest in
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desalination technologies, and promote the reuse of treated wastewater in agriculture can help address
this constraint. National policies should support sustainable water use and discourage wasteful irrigation
practices. Technologies like hydroponics, aquaponics, and vertical farming can also play a crucial role
in urban areas with limited arable land. Relying heavily on global supply chains exposes the region to
volatility. Strengthening local and regional food production through support to smallholder farmers,
cooperatives, and local agribusinesses is essential. Encouraging local production reduces dependency,
boosts rural livelihoods, and enhances resilience.

One-third of food produced globally is wasted, and the Arab world is no exception. Investments in better
storage, transport, and cold chain infrastructure can reduce post-harvest losses. Public awareness campaigns
and policies encouraging responsible consumption are also crucial. Digital tools—like satellite monitoring,
Al-powered forecasting, and mobile advisory platforms—can optimize resource use and support farmers
with real-time data. Governments and private sectors should invest in agri-tech startups and innovation
hubs to accelerate these solutions. The Covid-19 pandemic and recent geopolitical tensions have shown
the fragility of global supply chains. Diversifying import sources, creating regional grain reserves, and
fostering intraregional trade will help buffer shocks and maintain food availability.Food security requires
robust institutional frameworks. Governments must integrate food policies with environmental, trade,
and economic strategies. Coordinated governance, long-term planning, and inclusive policymaking are
vital for systemic change. No country can address food insecurity alone. The Arab world should engage
in cross-border cooperation, share best practices, and partner with international organizations to access
expertise, funding, and technologies tailored to local realities.

These reflections, while especially urgent in the context of climate change and the planet’s future
habitability, also resonate deeply in the geopolitical landscape. This domain, too, is in a state of upheaval.
The pace of change is quickening; everything is connected, and tensions are increasingly overlapping and
intensifying on the global stage. We are now living in what could be called the era of the “hippos”—agile,
aggressive, and dominant. Unlike the 1990s, when the so-called butterfly effect saw small events unfold
slowly across borders, the early decades of this century have been defined by the unchecked dominance of
American power, paired with the dramatic rise of China as a global force. Globalization, once celebrated
with optimistic slogans like “the global village,” has given way to a more fragmented, volatile world where
interdependence often fuels conflict as much as cooperation. This is the Food Everest paradox: universal
issue, but weaponized by predators. What contemporary parallels can we draw with these fierce, fast, and
polygamous hippos? Intensification, acceleration, and multi-alignment define the behavior of dominant
actors, as well as those seeking dominance by leveraging a vast array of tools and strategies. International
and inter-social relations are tightening. The law of the strongest is reclaiming its voice. The spirit of
revenge is taking hold, and the most successful coalitions are those built on resentment - never a good
sign. Respect for rules is no longer the only path. Radicalism surges where freedoms are lost. The defense
of interests takes precedence over coexistence. The language of international relations now skews toward
distrust: precautionary, protectionist, transactional. Everything has a price. Nothing is entirely new, except
that economic offensives are becoming sharper, more diverse, and more aggressive.

To save the planet, drastic adjustments must be made immediately to steer the inevitable transitions
toward long-term sustainability. But in this era of green transition, will we choose sobriety, or will old
rivalries resurface? The risk is high that it will be perceived as a luxury concern of the wealthy - worse,
that it will be bearable only for a privileged few or imposed by force. Let us not assume that the only
new class struggle will be environmental. Geoengineering hints at future conflicts: stealing clouds from
one’s neighbor to ensure rain falls on one’s own land will not be a technology accessible to all, and this
techno-solutionism will have profound consequences for global climatic balances. The geopolitical map
of nations racing to dominate this field should not be overlooked. This is just one example of the many
new fragmentations in a world shaped by unequal access to scientific power - often with military origins.
Many contemporary geopolitical tensions share this underlying dynamic, such as the increasingly intense
competition for microprocessors, exposing the strategic maneuvers of multiple powers and the conflicts
they generate.
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Fierceness, velocity - but also polygamy, as we said of our formidable hippos. The same applies to
international relations, where the concept of multi-alignment has become fashionable to describe nations
that prioritize their essential needs above all else, openly embracing strategic pragmatism through
multidirectional foreign policies. The number of partners is irrelevant, as is whether these partners are
allies or adversaries in turn - pragmatism reigns supreme. Thus, the diversification of relationships and
their heterogeneity expands: circumstantial, contingent, performative, temporary, recyclable, disposable
- or methodical, tactical, and shrewd. The goal is not to please or to build long-term alliances; rather,
relationships are seen as means to an end, and preferably a swift one. The logic of rigid blocs is dissolving.
Alliances are increasingly ephemeral. Infidelity is no longer hidden; it is openly embraced. Affinities may
exist, but they remain precarious. In the age of hippos - marked by instability and hardness—one must
be strong, agile, resilient, but also intuitive, committed, and detached. In other words, one must master
one’s own destiny - and de-risk all relationships.

The inevitable is that we must feed ourselves. The unmanageable issue is whether everyone will be able to
do so. On one hand, there’s the unavoidable, vital need for food; on the other, there are questions about
how we will produce enough tomorrow in a world of potential instability. This paradox - the universal,
unchanged need for food versus the technical, climatic, and geopolitical obstacles - has led to new
territorial ambitions. Boundaries must be redrawn or conquered; behaviors are increasingly transcending
established norms of international relations. At the global table, two major forces are at play: the fervor
of history and the revenge of geography. To look ahead, we must keep our feet on the ground, confronting
tomorrow and the present, but not abandoning the future and the grand trajectory. We must understand
that the complexity of today and tomorrow requires a blend of experience and reflection to navigate. In
other words, we must cultivate the avalanche of interdependencies that will guide us forward. When
everything is in flux, we must hold on to the invariants. When the horizon is unclear, we must stand
firm in our convictions. The issues surrounding agriculture and food security intersect with these broader
recommendations. Feeding the world without food security is nonsensical. Without farmers (or fishermen
too!), food production would be impossible. Science, industries, and logistics are essential to sustaining
these value chains. Can we seriously expect to move forward without addressing food and agriculture’s
crucial role? It’s not the only priority, but it is an unwavering one. It involves geopolitical and environmental
stakes on all continents, though with different conditions.

The world spends $2.5 trillion annually on military defense - how much of that could be directed
toward food security? Likely much more than what’s invested in sustainable and healthy agriculture.
This is a tragic illustration of a combative world - fighting not to move forward collectively but to survive
separately. Agriculture has always been an essential aspect of the international strategic agenda. But if
interdependencies and solidarities are now considered as perilous concept, we are entering in a new era
for agricultural and food items. The game changer is not the Food Everest. It’s the indifference to this
universal issue, or the fact that some players are weaponizing their vision around it. That’s the ongoing
problem where agriculture and food security are solutions for a better and sustainable future.
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3 Global Information Systems (GIS).
4 Global Positioning Systems (GPS).
5 Remote Sensing (RS).

6 Variable Rate Technology (VRT).
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7 Wireless Sensor Networks (WSN).
8 Radio Frequency ldentification (RFID).
9 Cloud Computing.
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Chapter Twelve

Food Waste in Cities: A Growing Burden

Teodoro Miano
Secretary General, International Centre for Advanced Mediterranean Agronomic Studies (CIHEAM), Paris

Summary

The manuscript “ Food Waste in Cities: A Growing Burden” highlights the significant challenge of Food
Loss and Waste (FLW) globally, particularly in the Mediterranean and in Arab regions. It emphasizes
that FLW not only threatens food security and environmental sustainability but also poses substantial
economic burdens.

The paper defines the different stages of the food supply chain where losses occur and points out that
while the EU recorded 59 million tons of FLW in 2022 (averaging 132 kg per person), the Middle East and
North Africa region averages a considerably higher 114 kg per capita annually. Addressing FLW is crucial
for achieving Sustainable Development Goals, including enhanced food security (SDG 2), climate change
mitigation (SDG 13), sustainable resource use (SDG 15), and economic prosperity (SDG 8) among others.
Key challenges in tackling FLW include inadequate measurement and data, unclear understanding of
root causes, and shortfalls in implementing effective solutions. The document proposes approaches such
as improving data collection, implementing reduction strategies, promoting recovery and recycling, and
developing holistic policy frameworks. It also reports a few examples of initiatives in various Arab countries.
The author stresses that adapting European FLW reduction approaches to Arab countries requires
careful consideration of data limitations, differing causes of FLW (more upstream in Arab countries),
context-specific solutions, implementation capacity, and policy focus. Ultimately, a multi-faceted, multi-
stakeholder approach involving appropriate actors for each of the local contexts, is essential for promoting
a sustainable FLW reduction.

Introduction

The Mediterranean region faces a significant challenge with Food Loss and Waste (FLW), threatening
global food security and environmental sustainability. With over 70 percent of the region’s population
living in urban areas - a figure expected to grow in the coming decades, cities are major food consumers
and waste generators, but they can also innovate and create systemic change. Reducing and repurposing
food waste benefits the environment, society, and the economy and contributes to the transition towards
sustainable food systems.

Food loss and waste (FLW) refers to food intended for human consumption that ultimately is never eaten
by humans. Roughly, one-third of all food produced globally for human consumption is estimated to be lost
or wasted each year. The terms “loss” and “wastes” are often used interchangeably, but they are actually
related to the stage of the food supply chain (FSC), i.e. agricultural production, postharvest handling and
storage, processing and packaging, distribution, consumption, disposal, or other types of removal.

In 2022, the European Union recorded 59 million tons of fresh food lost or wasted; averaging 132
kilograms per person, with households accounting for 54% of this total (71 kilograms per person). By
comparison, this figure is lower in Eastern Europe, with an average of 53 kilograms per person at
household level, and considerably higher in the Middle East and North Africa region, with food waste at
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household levels averaging 114 kilograms per capita annually.

1. Challenges Posed by Food Losses and Wastes

The 2030 Agenda for Sustainable Development explicitly acknowledges the critical importance of
addressing FLW. Sustainable Development Goal 12 “Responsible Consumption and Production” includes
a call for a 50 percent per capita reduction in global food waste at the retail and consumer levels and
a reduction in food losses along production and supply chains, including post-harvest losses, by 2030.
Addressing FLW is therefore not only a matter of reducing inefficiency; it is a fundamental requirement for
achieving the broader objectives of the 2030 Agenda. In particular, the reduction of FLW will contribute
directly to: SDG 2 Enhanced food security and nutrition; by preventing food from being lost or wasted, the
availability of food for vulnerable populations may increase; SDG 13 Mitigation of Climate Change; FLW
is a significant contributor to greenhouse gas emissions, and its reduction can lessen the environmental
impact of food systems; SDG 15 Sustainable use of resources; reducing FLW can decrease the pressure on
natural resources used for food production, such as water and land; SDG 8 Economic Prosperity; reducing
FLW can lead to increased efficiency and productivity in the food supply chain, with positive economic
benefits for producers, retailers, and consumers.

2. Commitment of Mediterranean and Gulf Countries to Reducing Food Losses

Mediterranean and Gulf countries are increasingly recognizing the urgency of addressing food loss and
waste (FLW) and have demonstrated a growing commitment to implementing measures aimed at its
reduction. This commitment is driven by the significant economic, social, and environmental consequences
of FLW in the region, as well as by the need to comply with international frameworks. Many countries
have incorporated FLW reduction targets into their national agricultural strategies and policies. Initiatives
range from investments in improved post-harvest infrastructure and logistics to the promotion of best
practices in food processing, storage, packaging, and handling.

Collaborative efforts are also underway, with regional organizations like CIHEAM (International Center for
Advanced Mediterranean Agronomic Studies), FAO, IFAD playing a key role in fostering knowledge sharing,
technical assistance, and capacity building. While comprehensive, region-wide statistics are still evolving,
data from individual countries and specific supply chains highlight the potential for substantial reductions.

3. Economic value of food losses in EU and selected Arab countries

Food losses create a significant economic burden in both the EU and Arab countries, although the
nature and extent of these losses vary due to differences in supply chains, consumption, and economic
development. In the EU, food waste costs are estimated in the tens of billions of euros annually, arising
from wasted resources like land, water, and energy, as well as waste management expenses. The European
Commission actively promotes policies to reduce food waste, recognizing its significant economic and
environmental impact.

In many Arab countries, the economic impact of food losses is also substantial and is often exacerbated
by factors such as the dependence on food imports, the rapid population growth, and the specific cultural
practices producing higher levels of waste, particularly during festive periods. The losses can represent a
considerable strain on economies, especially in countries facing food insecurity and economic instability.
While precise region-wide figures are still being refined, reports indicate that reducing food losses could
significantly enhance food availability, decrease reliance on imports, and boost economic growth in the
region.

4. Main challenges associated with food loss and waste: sustainable food security system
and possible approaches

Key obstacles to significantly reduce food loss and waste while bolstering sustainable food security involve
challenges in measurement, understanding root causes, and putting effective solutions into practice. The
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following paragraphs present some of the more frequently met challenges.

Measurement Inadequacies: A lack of reliable global FLW data exists, with gaps across food types, supply
chains, and regions, especially in developing nations. Inconsistent definitions hinder data comparisons.
Collecting accurate household and food service waste data is particularly difficult.

Understanding Cause: Precise causes and sources of FLW remain unclear. Research often misses systemic
drivers like economics, policies, and social norms. Further investigation into factors such as farmer
characteristics, technology access, and infrastructure is needed.

Implementation Shortfalls: Proven success in significant FLW reduction is limited. Evidence for effective
loss reduction policies is lacking. Technology adoption is hindered by access to markets and resources,
especially in less developed areas. Policy implementation is difficult in low- to middle-income countries.
Context Variance: FLW challenges and solutions differ by economic context and food product. The
impact of FLW reduction on the environment and prices is complex. FLW significantly hinders food
security by wasting resources resulting in increased environmental pressure. Reducing FLW is vital for
meeting food demands sustainably. Interventions targeting earlier supply chain losses or food-insecure
regions can boost food availability. However, the link between FLW reduction and food security or
environmental outcomes is complex and specific context variations will always need to be considered in
developing effective remedies.

5. Possible Approaches to Address Challenges

Clearly, meeting the above challenges will vary from one country to another. This might even be the case
from one specific location within a given country to another. At any rate, the following paragraphs present
means for addressing the above challenges.

Improve Measurement and Data: Develop consistent, weight-based measurement methodologies,
standardize definitions, and create new, rapidly deployable methods integrated into models. A value
chain approach quantifying pre-harvest losses and quality is needed.

Reduction Strategies: Employing upstream (Production/Distribution) methods such as improved storage,
post-harvest techniques, and training would bring tangible benefits. Additionally, utilizing downstream
(Retail/Consumer) strategies, such as efficiency improvements, extended shelf life, and marketing
approaches is extremely fruitful. Multifaceted education and technical campaigns are promising.
Recovery and Recycling: Redistribute safe food through gleaning, markets, and donations, requiring
logistics. Recycle unavoidable waste through animal feeding, anaerobic digestion, or composting to
convert it into resources, reducing environmental burdens. Holistic Policy Approaches: Public policy
is vital for changing incentives and addressing drivers. Interventions should be part of sustainable food
systems packages, potentially eliminating policy distortions. A combination of incentives, regulations, and
education can be used.

Lastly, it is essential to reframe FLW within a broader food systems perspective in order to acquire
a proper view of trade-offs and influences food security, environment, health, economy, and social
equity. In developing countries, prioritizing loss reduction can increase food availability and access in an
environmentally sustainable way. Improving coordination and information sharing, along with training
actors, are also practical steps.

6. National strategies and adaptable approaches

The EU has set the reduction of FLW on its agenda (EU’s Circular Economy Package, 2015). In certain
ways, EU approaches might provide viable examples for the countries of the region. A key aspect includes
a target to reduce food waste by half at the retail and consumer levels by 2030 and reduce food losses
along the production and supply chain, in alignment with the UN’s SDG 12. Various policy instruments
used or discussed in European countries as part of tackling FLW. The following paragraphs provide brief
summaries of these instruments.

a. Regulatory instruments: such as legislation prohibiting retailers from throwing away edible food, as
seen in France and ltaly.
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b. Voluntary agreements: that engage different actors in the supply chain (retailers, brands, suppliers,
government) to set collective targets, like the Courtauld Agreement in the UK.

c. Communication and marketing campaigns: aimed at influencing consumer behaviour campaign,
mentioned as a multifaceted example combining consumer education with a technical program.

d. Market-based instruments: intended to promote awareness and ensure compliance with limiting FLW.
An important issue that hinders the design of adequate strategies is the need for detailed and reliable
information concerning food losses and wastes. For it is to be remarked that academic literature has so
far relied mainly on grey literature, while robust policy evaluation at scale has been limited, partly due to

challenges in measuring FLW baselines and monitoring.

7. Handling Food Losses and Wastes in Selected Arab Countries

Data collected from recent reports published by specialised international organisations offer an overview

of food loss and waste (FLW) in selected Arab
countries, highlighting key initiatives undertaken
to address these challenges. Frame (1) presents
brief notes regarding initiatives and programmes
designed by selected Arab countries, while Table
(1), includes available information on estimates of
food wastes by households in the Arab countries,
included in a 2024 report by the United Nations
Environment Programme.! Clearly, actual loss
and waste is likely to be far higher, particularly
in countries that use traditional agricultural
production and food-processing methodologies,
due to losses in cured during harvesting, storage
and transportation.

Adapting European approaches to food loss and
waste (FLW) reduction in the Arab countries,
particularly those of the Gulf Cooperation Council
(GCO), requires careful consideration of several
key factors. Firstly, this is due to significant data
and measurement challenges, as reliable and
consistent data on FLW is rather limited in the
GCC region, as indicated by confidence levels
linked to the data reported in the table above.
Firstly, standardized measurement methods and
systematic case studies are crucial for setting
baselines and evaluating policy effectiveness.
Secondly, radical differences in FLW causes and
hotspots do exist between European and Arab
countries. Thus, while the former often see higher
FLW downstream at retail and consumer stages,
the Arab countries typically experience more
losses upstream during agricultural production,
post-harvest handling, and processing. Hence,
policies must be tailored to

Frame (1); Notable Initiatives and Programs Launched by
Arab Countries with the Aim of Minimizing Food Losses
and Wastes

Saudi Arabia

National Program to Reduce Food Loss and Waste - Training
programs by the Saudi Grains Organization - Partnerships
with Savola World Foundation and local recycling firms to
convert food waste into organic fertilizers

United Arab Emirates

Ne’ma Initiative - I’M PERFECT Campaign - Food Waste
Pledge - Al Technology by Winnow (Implemented in Hilton
hotels, leading to a 76% reduction in kitchen waste and 55%
in post-consumer waste during a pilot in 13 UAE hotels)

Qatar

Development of a household food waste baseline in line
with the UNEP Food Waste Index - Commitment to UN
SDG 12.3, focusing on reducing food loss and waste

Egypt

Smartcard System - Sekem Initiative - FAO Project (Focused
on reducing FLW in tomato and grape value chains to
enhance food security and create economic opportunities)

Lebanon
Initiatives include: FoodBlessed - FERN - Lebanese Food
Bank - Too Good to Waste

Jordan

Identified FLW reduction as a key entry point for
transforming agrifood systems - Participated in the SFS-
MED project to improve value chain efficiency and influence
consumer behavior

Morocco

FAO Project (Focused on reducing food losses in date, fig,
and apple sectors within oasis systems, aimed to strengthen
food security and livelihoods for small-scale producers)

Tunisia

Sfax Waste to Methane Gas Project - FAO Urban Food
Waste Project (Developing sustainable solutions to reduce
urban food waste in Tunis and La Goulette).

1 Data presented by this table is derived from statistics collected at the household level; hence, it does not include
information regarding losses sustained during agricultural production, harvesting, processing, storage, transportation,

packaging and retail marketing phases.
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addressing specific stages where losses are most significant in each Arab country, potentially requiring
a stronger focus on upstream losses than in typical European approaches. Thirdly, context-specific
solutions and infrastructure are essential. Mitigation strategies need to be adapted to local conditions,
including infrastructure, energy availability, markets, and education levels. Solutions feasible in developed
countries may not be practical in the Arab region without addressing underlying infrastructure or capacity
improvements, such as transportation or cold chain maintenance. Fourthly, implementation capacity in
low- to middle-income Arab countries may present challenges. As a result, the effectiveness and cost-benefit
of policy instruments such as special regulations and economic incentives must be assessed within the
specific context of these economies. Finally, policy focus and integration need to be considered. European
policy often focuses on recycling, while Arab

countries might opt for prioritizing prevention Table (1); Household estimates of food wasted by the Arab

and recovery, before redistribution, higher up the countries.
food recovery hierarchy. This is especially the case Household |\ ' @ 1d
. L . Estimates 5 Confidence
if upstream losses offer significant opportunities Getierite Estimates levels
for enhancing food availability. Policies should vy | e
be pa.\rt of a broader, integrated framework for Algeria . 5,057.909 L
sustainable food systems, addressing underlying ;
drivers and possible policy distortions. Ealiaip 132 193,612 M
Regardless of the stage of developmentand income | Comoros 89 74,865 L
level that a given country might possess, it would Djibouti 89 99,820 L
be beneficial to stress effective prevention of food Egypt 163 18,085,437 M
loss and waste through upstream interventions, - 143 6.378.198 M
including improved harvesting, storage, and cold
Lo . L. . Jordan 101 1,136,788 L
chain infrastructure, alongside training in handling -
practices. In particular, promoting food recovery, Kuwait 99 420,861 t
recycling, and better FLW data collection are | lebanon 128 701,828 M
essential. Hence, policies must be tailored to local Libya 84 572,937 M
contexts, and simply replicating European models Mauritania 89 422,451 L
in Arab countries is likely to be ineffective. Rather, Morocco 13 4,219,805 VL
approaches that highlight context specificity with
PP . ghlig A P ty Oman 99 451,415 L
focus upon infrastructure, reliable data, and
Lo . . Palestine 102 534,863 L
effective implementation capacity, would offer far
better results. Qatar 93 250,830 VH
Saudi Arabia 105 3,818,681 H
8. Concluding remarks Somalia 92 1,619,177 L
Multiple stakeholder collaboration schemes are | Sudan n6 5,414,527 VL
crucial in addressing food loss and waste (FLW). | syria 172 3,798,032 M
Munnape?lltles, civil society, research networks, Tunisia 172 221,810 M
and national governments all play key roles
R UAE 99 930,427 L
through initiatives, knowledge exchange, and
policy support. The loss of traditional knowledge | Yémen 104 3:490,097 L
and human resources hinders sustainable | All Arab countries n3.5 59,794,370 -
development, and FLW squanders vital resources World 87.4 643,969 -
like water, land, and energy.
&y . Notes: Confidence levels are denoted as follows: H: high; VH:
FLW occurs throughout the supply chain, very high; M: medium. L: low; VL: very low.
necessitating multifaceted solutions involving
infrastructure, technology, and training. A holistic | Source: “Food Waste Index Report 2024.” The United
h to th ban food t . ired nations Environment Programme (UNEP). ISBN: 978-92-807-
approac (_) € urban food system IS required, 4139-1. Accessed May 2025 at: https://wedocs.unep.org/
and transitioning to a circular economy model handle/20.500.11822/45230

can repurpose waste, fostering sustainability
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and jobs. Scientific research, innovation, and education are vital for transforming food systems. Shared
responsibility among all stakeholders, including retailers, is essential, moving beyond consumer blame to
promote sustainable consumption.

Public policy plays a key role in reducing food loss and waste (FLW) through laws, regulations, incentives,
as well as public campaigns. A living example of such efforts is France’s Pact against Food Waste.
Consumer behaviour is equally important, particularly at the retail and household levels in all countries
around the world. Campaigns such as the United Kingdom’s “Love Food Hate Waste” highlight the
value of public engagement. However, FLW reduction must involve all actors, including industries and
retailers. Success depends on coordinated efforts between government policies and individual actions.
Cities also need targeted waste-reduction tools to support sustainable and secure food systems. A
successful, sustainable system depends on interconnected stakeholders collaborating to understand the
food system’s dynamics and develop comprehensive solutions for food sustainability.
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2 Science, technology and innovation (STI).
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b29e-4d62-97c3-ebf5a511cdel .pdf
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https://www.unescwa.org/sites/default/files/pubs/pdf/moving—towards—achieving—water—security—
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Rising to the challenge: Climate action in the Arab region .2023 Ly saaiall (u%y\ zalin

https://www.undp.org/arab-states/stories/rising—challenge—climate—action—arab-region
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https://spp.nauss.edu.sa/index.php/spp/article/view/112/101
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https://unstats.un.org/sdgs/report/2023/The-Sustainable-Development-Goals-Report-
2023_Arabic.pdf.
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40adcc2a254b/content
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https://www.unescwa.org/sites/default/files/pubs/pdf/bgkd_sdg2_ar.pdf
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Mobilizing climate finance for water in the Arab Region .2024 (7/\s<uy)
2024 il [ S8 OIS (Aol kb b L) e 2023 sy sl )l 12024 <2/ sl dedy 35 e dddaie
In MINA , Make Every Drop of Water .2025 _lqall clull
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. Data.worldbank.org .2022¢ Jsall <l
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http://www.arc.sci.eg/NARIMS_upload/NARIMSdocs//816394/AERI816392.pdf
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Summary

Innovation is essential for sustainable development, particularly in the Mediterranean countries which
face climate change, diminished food and water scarcity, and serious socio-economic challenges due
to continuing conflicts. Traditional research and development (R&D) approaches are increasingly
complemented by dynamic, collaborative models such as Living Labs (LLs), which integrate technological,
social, and organizational innovations through multi-stakeholder co-creation. The Santa Chiara Living Lab
of the University of Siena exemplifies this model, fostering interdisciplinary innovation and engaging
businesses and communities in sustainable practices. Its FUSTO project demonstrates innovative
farming, product traceability, sustainable packaging, and digital tools to support companies in adopting
resilient business models. Living Labs operate at macro, meso and micro levels, promoting real-life
experimentation and participatory governance. Business models vary from demonstrators to networks and
university centres. Prospects point to greater digitalization to enhance sustainability and competitiveness.
A Mediterranean Living Lab network could significantly strengthen collaborative innovation for regional
agri-food systems.

Introduction

Innovation has long been a catalyst for economic growth and social development. While traditional
research and development (R&D) approaches remain foundational, new collaborative models like Living
Labs (LLs) have gained momentum. These models combine technological, social, and organizational
innovations, offering promising pathways for advancing sustainable food systems—especially in the
Mediterranean, a region facing acute environmental degradation, water scarcity, and socio-economic
disparities.

Technological innovations such as precision agriculture, smart irrigation, and digital platforms improve
resource efficiency and productivity while minimizing environmental impact (FAO, 2021). Social
innovations—including participatory governance and community-supported agriculture—enhance local
empowerment, inclusive decision-making, and access to nutritious food (Béné et al., 2019). Organizational
innovations, such as agri-food cooperatives and multi-stakeholder partnerships, strengthen value chain
coordination and improve smallholder market access (Galli et al., 2018).

The PRIMA Initiative (Partnership for Research and Innovation in the Mediterranean Area) fosters cross-
border R&I cooperation to develop sustainable agri-food systems tailored to regional contexts, enhancing
climate resilience and rural livelihoods (Sabatier et al., 2020). These synergies are especially urgent in
the Mediterranean, a climate-change hotspot with diverse agro-ecological and socio-economic conditions
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(Schurman et al., 2016).

Living Labs, by facilitating real-life experimentation and co-creation among farmers, researchers,
policymakers, and consumers, serve as ideal platforms for generating context-specific solutions (Moulaert
& MacCallum, 2019). Furthermore, sustainability and profitability are increasingly seen as aligned goals:
companies with robust sustainability strategies often report higher performance and access to new market
opportunities (Porter & Kramer, 2011; Pretty et al., 2018).

This chapter explores the core principles of Living Labs, presents various operational models, and
examines the Santa Chiara Living Lab at the University of Siena as a case study in fostering innovation
within Mediterranean agri-food systems.

1. Living Lab concept and key elements

Living Labs are defined as user-centred, open innovation ecosystems. The Living Lab concept roots to
the late 1990s. Since then, LLs have evolved into dynamic platforms for participatory design, collaborative
experimentation, and iterative innovation across various domains.

The Living Lab approach gained momentum in the early 2000s, particularly in Europe, where several

initiatives were launched to promote open innovation and user-driven design. One of the earliest and

most influential LL initiatives was the European Network of Living Labs (ENoLL) that defines LLs as

“open innovation ecosystems in real-life environments based on a systematic co-creation approach, which

integrates research and innovation activities in communities, with experimentation and demonstration

activities through the involvement of all stakeholders in all phases of the process (model quadruple

helix)”.

In available literature LLs are defined rather differently as: real-world experimentation environments,

(Ericsson et al, 2006), open innovation platforms (Admirall and Wareham, 2008 collaboration arenas

with end users (Bergvall-Kareborn & Stahlbrost, 2009), innovation ecosystems (Leminen et al. 2012) and

contexts of experimentation and innovation (Ballon et al, 2015). All these definitions include the aims of

creating virtuous cycles through coordinated and goal-aligned relationships between universities, firms,

and users. These interactions enhance collaboration, which then strengthens the innovation ecosystem,

clearly illustrating a positive feedback loop (Cantu et al., 2021)

Before defining models for LLs, it would be beneficial to describe their structural framework and typical

activities. The structural framework of LLs includes the three operational levels:

e Macro Level: public-private partnerships involving different stakeholders collaborating on research,
innovation, training and demonstration projects

e Meso Level: Specific research and innovation projects, applying co-creation methodologies

e Micro Level: Structured research activities within LL projects

Typical activities of LLs are:

e Multi-stakeholder participation and active user involvement

e Real-life setting

e Multi-method approach on research and innovation

e Co-creation

2. Living Labs Business Models

The analysis of ENoLL network demonstrates that research-driven LLs are in the majority, although

according to existing literature the urban-focused model seems to be the predominant one among Living

Labs (Ceseracciu et al., 2023). This is the reason why, in this study, we consider research-driven LLs,

using the following steps:

1. Selection of those who have indicated agri-food among their sectors of interest as core activity

2. Host institution type (University/Research organisation; Municipality/public body; Private body)

3. Sub-typology among those hosted by Universities/Research Institutions: Demonstrators; Networks/
Ecosystems; Centre
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According to the Member catalogue 2023,
ENoLL comprises 155 active members from
37 countries located on 5 continents, of
which 52 declare Agrifood as the focus of
their interest. In Table 1 we selected 35 LLS
from 17 countries with agrifood as core topic.
Among those 37 LLs, 10 are coordinated
by universities or research centres, 9 by
municipalities or public bodies and 16 by
private entities or non-profit organizations.
By analysing their main activities, we know
that 19 of them do research, 15 Services, 7
are demonstrators and 11 belongs to the rural
sector.

Focusing on the 10 LLs coordinated by
universities or research centres we can define
3 Living Lab business models, as:

« Demonstrator makes use of its own (or
external) companies or demonstration sites in
which the technological and/or organizational
innovations adopted thanks to the co-creation
and research process are demonstrated.

» Network/Ecosystem spread across multiple
university departments/structures/events or a
territory/district, each focused on a specific
topic.

« University Centre for research and innovation,
with strong relationships with its territory,
businesses, institutions, stakeholders. As such
this Centre governs and coordinates multiple
multidisciplinary laboratories.

S
=4

\

D S
Q S
Q S
Hrayonr 70>

Table (1); Examples of Living Laboratories, their roles and

areas of activity

Living . ..

ILVO - Living

Lab Agrifood Demonstrator Animal production,
Technology cattle & poultry
(Belgium)

SCL (ltaly) University Center aziizan. ol

health, education

MEDIL (CIHEAM)
(Italy)

University Center

rural and coastal
areas

GreenlLabgLisbon
(Portugal)

University Center

agriculture,

food, animal
products, forestry,
environment

Biosens (Serbia)

University Center

precision agriculture

platform for

Living Lab. (Spain)

MAC SOIL LL innovators
Network
(Greece) researchers,
companies
Rexee) &5 (eIl University Center | Agrifood

University of

Padova (italy) Network Agrifood innovation
University of Agrifood

Bologna (ltaly) P demonstration
ENEA (Italy) Demonstrator CEICIES G

economy

Source: Authors’ elaboration of Living Laboratories websites.

In our sample we have 3 Demonstrators, 2 Networks/Ecosystems and 5 University Centres.

At the European level there are several initiatives that support Living Labs with funds while at the Italian

level two are the major ones:

1. Agritech National Centre': an Italian Research Hub coordinated by the “Federico Secondo” University
(Naples) with nine thematic sub-units (called “spokes”) coordinated by nine Italian Institutions, that
develops LLs for research, new technologies and trials for industry

2. Metrofood-IT, a research infrastructure that supports two LLS, the Circular Bioeconomy and Industrial
Symbiosis coordinated by ENEA and the Santa Chiara LL coordinated by the University of Siena.

Interest in LLs is growing also in the Mediterranean region. This is demonstrated by the recent rising of

new LLs in Med countries. Some examples:

e GDA Sidi Amor? LL (Tunisia) on sustainable management and development of water resources.
Through innovative projects on the reuse of treated wastewater and the protection of water ecosystems,
GDASIidi contributes to tackling this emergency that characterizes the entire Mediterranean region.

o DigiArt LL® (Tunisia), a creative platform for social and open innovation. DigiArt is a space to welcome
the African talents wishing to develop their creative spirit and wanting to produce creative, innovative
projects, having a social impact, and using creative and digital technologies (3D, Video game, Virtual
Reality, Augmented Reality, loT, etc.).

1 https://agritechcenter.it/
2 https://sidiamor.org/
3 https://dall4all.org/
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e Fondation Green Openlab (Morocco): it envisions itself as a catalyst for the modernization of agriculture
through the adoption of innovative and accessible technologies, along with environment-friendly best
practices.

In the next part we analyse the case study of the Santa Chiara Living Lab, a business models that might

be replicated in other Mediterranean countries.

3. Case Study: The Santa Chiara Agrifood Living Lab

The Santa Chiara Agrifood Living Lab at the University of Siena offers a leading example of interdisciplinary
innovation in sustainable agri-food systems. Hosted in a historic building in central Siena and certified by
ENoLL, it serves as a dynamic platform connecting academia and industry.

Central to its approach is the FUSTO project, which engages stakeholders through an interactive
pathway integrating advanced farming techniques, traceability, sustainable packaging, and performance
measurement. The pathway includes stations that demonstrate vertical farming via hydroponic and
aeroponic systems, with ongoing research on climate-resilient grapevine rootstocks. It also features a
framework to evaluate environmental and social sustainability in SMEs.

Additional labs focus on product origin traceability using chemical and genetic methods, 3D food printing,
and biodegradable packaging made from food waste. The AgriHub digital platform complements these
initiatives by supporting local companies with data-driven tools and sustainability services.

As a result, many Tuscan enterprises have adopted innovations such as weather stations, smart hives, and
decision-support systems, while also integrating sustainability reporting into their operations.

4. Prospects and Directions

Despite the challenges they have met and may continue to face, the LL model holds significant promise
for driving innovation and addressing complex societal challenges. As technologies evolve and become
more integrated into everyday life, the need for user centred and collaborative approaches to innovation
is likely to grow. LLs are well-positioned to meet such demands.

Looking ahead, several trends are likely to shape future LL models. One such trend is the increasing
emphasis on digitalization and virtual collaboration. Moreover, advances in data analytics and artificial
intelligence may enable LLs to harness large volumes of data to inform decision-making, drive innovation
forward and facilitate enterprises to self-assess, as well as measure and report their advancements ad
good performances on sustainability. This can bring a benefit for them to enhance their competitiveness
in a market more and more careful to environmental and social sustainability.

A Mediterranean network of LLs in the agrifood sector could promote collaborative, real-life initiatives
involving farmers, researchers, policymakers, and consumers with the aim of creating context-specific
solutions, integrating technological, social, and organizational innovations, designed to boost sustainability
while at the same time enhancing the competitiveness and sustainability of Mediterranean Agrifood Systems.
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Arab Food and
Water Security

In this context, there is an urgent need to transcend political isolation and narrow identities in
favour of building a harmonious epistemological and regional space, where science is employed
as a unifying tool to enhance common security. Science cannot be confined within national
frameworks, just as the multiplication table cannot be attributed to a specific nationality. What
is national is not science, and what is science does not recognize borders.

If the Arab region is to achieve the Sustainable Development Goals by 2030, it must move
from a fragmentated to integrated approaches, and from limited reactions to proactive visions
based on transparency, openness of knowledge, exchange of expertise, and maximizing the
benefits of successful international experiences. Ensuring Arab food and water security is no
longer merely a developmental or technical goal with limited impact. Rather, it has become a
decisive criterion for measuring our collective ability to harness science, activate cooperation,
and build a prosperous future in the face of existential crises.
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Arab mechanism for monitoring and early warning, the activation of agricultural and water
innovation platforms, the development of strategic food security networks, involving non-
governmental actors, including the private sector, universities, and civil society, within multi-
directional and multi-level approaches.
Building just food and water systems requires commitment to environmental protection,
even amelioration, and social justice by ensuring equitable access to resources, enhancing
social protection, involving local communities in decision-making, respecting the rights of
future generations, and enshrining the principle of shared responsibility in natural resource
management. Such transformations are no longer intellectual luxuries; rather they represent
existential necessities. For what is now required, is far mor than mere characterisation of crises
and their origins, rather there are urgent needs now for bypassing them upon the bases of
strategies based upon:
- Good governance based upon transparency and accountability.
- Social justice that guarantees just distribution of resources as well as limiting waste and
polluting practices.
- Openness towards innovation, proven technologies and pioneering practices, with view to
acquiring food and water security.
- Regional integration that will ultimately give rise to shared sovereignty.
The Arab world today stands at a historic crossroads. It can either continue to be dependent
on unsustainable and highly fragile food and water systems or choose a comprehensive
transformation toward just and sustainable governance based on knowledge, innovation, and
regional cooperation. Climate and geostrategic transformations today impose a new pattern
of thinking and action, one that goes beyond local solutions to reengineering the relationship
between national policies and the regional and global spheres. Implementing such measures
will require political courage, a collective vision, and long-term investment in people, the
environment, and institutions. On the other hand, we must remember that the Arab world,
with its geographic, demographic, and cognitive diversity, possesses the potential to transform
from fragility to resilience, and from impotence to leadership. This will only be possible through
effective partnerships among all segments of society: governments, farmers, researchers, youth,
women, entrepreneurs, and civil society.
It is high time for the Arab countries to adopt a charter for food, water, and climate solidarity,
not as a temporary political option, but rather as a civilizational and moral commitment to
stressed and threatened ideals, environment, and natural resources. Food and water security
are not just a matter of national security; they are also a matter of sovereignty, justice, dignity,
and existence.

7. Overcoming divisions to secure survival; regional integration that
addresses food and climate challenges in the Arab world.

It is now a foregone conclusion that escalating challenges of food and water security in the
Arab world may not be tackled through fragmented, country-specific solutions, nor through
policies divorced from the global environmental, climate, and economic contexts. Phenomena
such as climate change, natural resource scarcity, disruption of supply chains, and fragile
governance systems transcend national borders and require responses based on cross-national
cooperation and shared scientific knowledge.
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of appropriate technologies, in addition to the fragility of social support systems. Since it has
become clear that the continuation of traditional approaches for dealing with food, water, and
environmental issues, based on localized and temporary responses to crises and on prioritizing
narrow national interests over shared regional considerations, is no longer possible or effective.
Today, as it grapples with escalating crises of drought, water scarcity, deteriorating food security,
rising unemployment, migration, and displacement, the Arab world is in dire need of modern,
comprehensive, and integrated approaches that rebuild the relationship between people,
resources, and the environment within a just and sustainable development framework.

The shift from the concept of “food security” in the traditional sense to “food security governance”
requires moving beyond narrow production’s approaches that has reduced agriculture to a
mere supply function, towards a broader vision that integrates production and consumption,
and agricultural policies with social, health, and environmental policies. It requires developing
sustainable food value chains, transitioning to agricultural and food systems that are resilient
to climate change and global markets, and enhancing national and regional food sovereignty,
especially considering increasing reliance on external markets.

In this context, smart agriculture approaches are among the necessary paths that must be
strengthened by directing investments, providing incentives to farmers, building the capacities
of research institutions, stimulating partnerships between public and private sectors, and
providing legal and institutional frameworks capable of directing these transformations
according to an integrated strategic vision in which national interests intersect with regional
collective responsibility, rather than access to quick profits. Since recent years have proven that
climate change is no longer just a future prediction, but rather a daily reality that impacts food,
health, and social security across the Arab world.

As previously mentioned, despite Arab countries’ limited contribution to greenhouse gas
emissions, they are among the most affected and harmed by its consequences. This necessitates
enhancing climate adaptation capabilities, not only through modern technologies, but also by
integrating climate considerations into economic, social, and educational policies, enhancing
local community participation, adopting climate finance mechanisms, and developing national
mitigation and adaptation strategies based on scientific and participatory foundations. This
comes in the context of the international and Arab commitment to achieving the Sustainable
Development Goals by 2030, in relation to which Arab countries are clearly failing to address
the major challenges related to food and water security, public health, combating poverty, and
mitigating the effects of climate change and its causes.

6. Road to pre-emption and path change

Successive crises have revealed the fragility of Arab efforts aimed at confronting transnational
challenges, particularly in the areas of food, water, and climate. Despite humerous initiatives,
conferences, and strategies, the lack of effective political will, competing priorities, and weak
coordination among countries have prevented the implementation of integrated Arab responses
to food and water insecurity.

Hence, the need to adopt an Arab Charter for Food and Water Security, to act as a comprehensive
framework for joint planning, coordination of investments, knowledge exchange, integration of
productive capabilities, and the distribution of roles based on the comparative advantages
of each Arab country. This charter should also include the establishment of a permanent
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built dams and monopolized surface water resources that flow through their territories, without
taking into account the shares of their Arab neighbours.

4. Research and technology development are at the core
of food and water security

Investment in scientific research, development, and innovation is the cornerstone of building
stable and sustainable agricultural and food systems in all countries of the world, and Arab
countries are no exception. The transition to smart agriculture and sustainable technologies
cannot be achieved without academic support and the activities of research centres aimed
at acquiring, adapting, and further developing appropriate technologies, funding field trials,
stimulating startups and furthering digital transformation based upon timely and data.
Perhaps the most significant future trends that could make a qualitative difference are the
widespread use of remote sensing technologies, artificial intelligence, the Internet of Things,
drones, geographic information systems, precision agriculture technologies, and vertical farming
in urban areas.

However, these innovations require the adoption of comprehensive educational and legislative
policies and incentives that ensure the localization of technology and the transfer of knowledge
to targeted groups, including farmers, youth, and entrepreneurs, as well as the provision of
affordable financial support and appropriate infrastructure. Since, there is no future for food
security without a technological revolution that reshapes agricultural production in the region
and restore possibilities for saving agricultural practices across all Arab countries, through
integrating artificial intelligence, drip irrigation, and renewable energy sources.

However, this transformation cannot be completed without an integrated research system that
links universities, research centres, and the private sector, stimulating joint Arab cooperation
in the fields of scientific research, acquiring modern technologies, adapting them to local
conditions, and further developing them when and as needed.

In this context, it is imperative to highlight the importance of research axes that address
the problems of Arab agriculture, food, and nutrition, including water recycling techniques
and appropriate technological applications. In most major Arab countries, significant scientific
achievements have been made and are certainly worth highlighting, but they are still far from
being fully integrated into the ecosystem of innovation, practical applications, and guaranteed
feasibility. In other words, investment in research and innovation is no longer a luxury, but an
optimal guarantee for the future of coming generations.

5. Food and water are at the heart of regional
and international transformations

It is not possible to separate the diagnosis of the reality of food and water security in the Arab
world and the analysis of the repercussions of climate change and environmental degradation
from the political, economic, and social contexts governing the region, nor from the global and
regional balances of power that directly or indirectly influence national policy choices, including
efforts towards regional integration. This confronts the Arab food and water security system with
intertwined and interconnected challenges, which would not be confined to resource limitations
or climate change alone but could extend to include structural shortcomings in governance
systems, regional integration, and a decline in the acquisition, adaptation, and dissemination
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While approximately 131 million Arabs remain below the food poverty line, struggling in vain
to obtain their daily food, and while local and regional complaints accumulate about worsening
food waste in many Arab cities!

Arab cooperation in matters linked to food and water resources requires major shifts; not
only in national policies, but also in recognizing that sovereignty is not negated, but rather
complemented through improved integration. In awareness that national security may not be
achieved by any one single country alone, but rather through complementary Arab action.
In other words, integration is no longer a theoretical option; it has become an existential
necessity for ensuring a secure and independent Arab future, one governed by justice among
all segments of society.

3. Water scarcity and climate change ... Adaptation vs innovation

The Arab environment can no longer bear the costs of neglect or limited, ad hoc solutions.
Pollution, desertification, forest fires, land degradation, the drying up of springs, and the
contamination of rivers and beaches are no longer mere incidents, but rather indicators of the
cumulative collapse of environmental systems in the Arab Mediterranean countries, as well
as in the Arab countries of the interior, which suffer from hot weather and near-permanent
drought, exacerbating health, food, water and economic crises. Thus, even though inhabitants
of the Arab countries represent around 5.5% of the world’s toral population, they are recipients
of no more than 2% of the world’s annual rainfall. The region also contains only 1.3 percent
of the world’s total renewable water resources, with the average per capita share of renewable
water not exceeding 250 cubic meters per year in 2020, which is far below the water poverty
threshold, estimated at approximately 1,000 cubic meters per year.

The water crisis represents the cornerstone of the Arab food security equation, as more than
60% of the region’s surface water resources come from outside the Arab countries’ borders,
while more than two-thirds of the population faces critical levels of water stress. The situation is
further complicated by declining river levels, increasing drought, contamination of groundwater
resources, deteriorating infrastructure, inefficient use, and a lack of regional coordination in the
management of shared water resources. Given all of the above, the Arab region is one of the
regions most affected by water scarcity and climate change, putting food security at risk. The
decline in per capita water availability, the decline in arable land, and recurring droughts and
extreme heat waves. All of these challenges require unconventional responses that integrate
modern technology with local knowledge. Furthermore, the adoption of desalination and
wastewater reuse unconventional resources to address these challenges, must become the
substance of comprehensive national policies, rather than marginal initiatives, they are now,
with a focus on decentralization and linking these solutions to effective control systems, the
needs of local communities, and the rationalization of water investments and uses for various
purposes, including agriculture, industry, and municipal needs.

Despite the seriousness of the water situation, the overall inability to secure living water needs,
and the severe impact of the variables resulting from the worsening environmental degradation
and climate change phenomena, some Arab countries have not been able, over the past
five decades, to confront the challenges of water sovereignty, which are represented by their
legitimate right to benefit from international waters, which constitute the largest Arab water
resources, while neighbouring non-Arab countries, including Ethiopia Turkey and Israel have
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Political fragmentation in the Arab world takes many forms, and is generally manifested by
instability at several levels, with Government decisions often being based on temporary alliances
established to minimize or avoid crises, rather than upon carefully planned programmes with
adequate resources. Meanwhile, even a minimal level of unified vision and regional integration
is lacking. As for economic disintegration, it is more than mere numerical imbalance. Rather,
it is manifested as an endemic failure to allocate adequate resources for overall development,
in favour of perpetuation rentier practices at the expense of establishing a productive economy
and overall economic growth. Thus, the Arab countries witnessed a decline by about 3.7
percent in the average per capita share of real GDP between 2015 and 2022, which does not
compare well with the global average that exceeded 10 percent.

The economies of most Arab countries are based upon a single resource, usually oil or
remittances, and generally lack food security strategies, rational investment in water resources,
or the acquisition of smart technologies aimed at promoting agricultural productivity and
sustainable provision of food resources for all segments of society. There is also a lack of equity
in the distribution of wealth between centres and peripheries, a situation that is exacerbated
by inadequate economic integration among Arab countries, that translates into no more than
14% of common trade, compared to more than 60% in the European Union and 50 percent in
ASEAN.

2. Arab Food security; an inflammable crisis ...

In light of successive global crises, from the COVID-19 pandemic to the Russian-Ukrainian
war, to the escalating threats in regional-international waterways (the Strait of Hormuz, the
Suez Canal, and the Arabian Sea), and the ongoing Palestinian tragedy, the fragility of the
Arab food security system has become more apparent, with many Arab countries importing
more than 90 percent of the food they consume, with minute or no regional coordination
regarding whatsoever in the procurement, storage, or responses to emergencies arising from
the aforementioned crises. This, while the experiences of many countries around the world
demonstrate that success in managing food and water crises does not lie in unilateral decisions,
but rather in collective action based on close coordination. Indeed, isolated initiatives have
never been sufficient to address the challenges of food or water security or mitigate the
worsening of climate change. Rather, they must be considered regional priorities that require
the establishment of sustainable strategic frameworks, such as what Asian and Latin American
countries have established to address crises through collective blocs with proven effectiveness.
However, opportunities remain open for the Arab countries to build smart regional systems for
the production, storage and distribution, particularly of basic commodities such as wheat, oils,
and grains. Such systems would best be managed through a permanent institutional entity and
jointly financed, with strategies derived from common interests rather than narrow national
or sub-regional calculations. Poverty, destitution, and hunger are phenomena that the media
covers daily, to the point that they entice marginal reactions and impose limited impact upon
the course of daily political life. As if it were a fate to which there is no harm in accepting, even
if it claimed the lives of thousands of Arab citizens in Palestine, Sudan, and other hotbeds of
endless tension. All this, while we see continents and billions of people across the world who,
for more than half a century, have overcome the tragedies of poverty and hunger, proud that
their social stability is primarily since their citizens obtain the safe and healthy food they need.
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So That We Do Not Continue Building
on Shifting Sands...

Mouin Hamzé
Policy Advisor on Agricultural, Development, Research, and Innovation Programs

Former Secretary General, National Council for Scientific Research (CNRS), Lebanon
And

Omar Bizri
Advisor on Science, Technology, and Sustainable Development Policies

So that we do not continue to build on shifting sands ...

Mouin Hamzé & Omar Bizri

In its various chapters, our Report explored fundamental aspects of food and water security
and their organic linkages to the deterioration of the environment and the misuse of natural
resource in the Arab countries. Despite the diversity of scientific, economic, and social themes
they addressed, and drawing on the latest statistics provided by trusted sources, our authors
agreed, without exception, on diagnostics of the current crises suffered by the Arab countries
essential means for tackling crucial challenges posed.

1. Multifaceted crises that defy breakdown

In particular, the past decade has witnessed growing awareness among wide sections of Arab
populations; including youth of both genders, social and intellectual activists, of the accumulated
challenges facing the Arab world, with the general conviction that the deterioration of living
conditions is not the result of a single cause, but rather the inevitable consequence of the
accumulation and interaction of intertwined internal and external factors. And, while it is true
that economic disintegration, political upheaval, raging military conflicts, weak governance,
and the absence of policies based on reliable scientific data are among factors causing current
crises, objective analyses will invariably point to the conclusion that the current dilemmas
are the result of all the above factors combined. For they are deeply intertwined, and none of
which is amenable to individual treatment with positive outcomes, without due attention to
all the other factors that hinder moves towards sustainable development of the Arab countries
today. In effect these factors extend beyond traditional boundaries to encompass the very
foundations of life: water, food and the environment. The deterioration of natural resources,
the worsening effects of climate change, and the absence of long-term planning are all factors
interacting within a fragile regional landscape that detracts the ability to predict and cope. In
most countries of the Levant and the Nile Valley, the crisis is no longer a passing event. Rather,
it reflects the crisis-ridden structures of governance, politics, the economy, and society. As the
results of numerous surveys and research studies have demonstrated, the crisis transcends
specific causes or narrow scopes, and solutions may not be piecemeal or temporary.
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Chapter 20
Living Labs: A Strategic Initiative to
Strengthen Food and Agriculture Systems

Angelo Riccaboni

Former Rector, University of Siena & President of PRIMA Foundation
And

Simone Cresti
Researcher, University of Siena, Italy

Summary

Innovation is essential for sustainable development, particularly in the Mediterranean countries
which face climate change, diminished food and water scarcity, and serious socio-economic
challenges due to continuing conflicts. Traditional research and development (R&D) approaches
are increasingly complemented by dynamic, collaborative models such as Living Labs (LLs),
which integrate technological, social, and organizational innovations through multi-stakeholder
co-creation. The Santa Chiara Living Lab of the University of Siena exemplifies this model,
fostering interdisciplinary innovation and engaging businesses and communities in sustainable
practices. Its FUSTO project demonstrates innovative farming, product traceability, sustainable
packaging, and digital tools to support companies in adopting resilient business models.
Living Labs operate at macro, meso and micro levels, promoting real-life experimentation and
participatory governance. Business models vary from demonstrators to networks and university
centres. Prospects point to greater digitalization to enhance sustainability and competitiveness.
A Mediterranean Living Lab network could significantly strengthen collaborative innovation for
regional agri-food systems.
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Chapter19

Scientific Research and Achieving Water
and Food Security

Hassane Tlili
Expert in Agricultural and Environmental Communication, Tunisia

Summary

This article examines the state of Arab research in the field of food and water security and
its most important current and future directions considering the numerous challenges facing
producers and industrialists concerned with agricultural products and food safety today. With
special attention to economic, social, and health implications of climate change. The article
also discusses research output related to branches of agronomy and crop sciences published
by researchers in Arab countries, as an example of scientific research related to food security.
It also addresses obstacles related to funding scientific research, development, and innovation
in these fields and ways of overcoming them through the current digital revolution. It then
seeks to anticipate the future by leveraging promising experiences in Arab countries and other
countries within a comprehensive vision that considers the importance of strengthening joint
Arab action and regional and international cooperation to achieve sustainability.

Arab Thought Foundation 378



14" Arab Report on
Cultural Development

Chapter18

Disaster and Crisis Management:
From Preparedness to Recovery

Fouad Abou Samra
Director, Master’s Program in Integrated Natural Resources Management
Syrian Virtual University

Summary

This chapter provides a comprehensive review of emerging synergistic strategies to enhance
national and local management systems of natural and man-made disasters in the framework of
the preparedness, response, and recovery of food and water security systems. There are based
on the premise that the persistence of these disasters within the context of climate change
beyond this century would imply the implementation of appropriate integrated and adaptive
crisis management systems to maintain the resilience of ecosystem. As long as resilience is
sustained throughout spatial and temporal context, the natural and agricultural ecosystem
services are also preserved even during crisis periods. Various experiences have proven that its
application contributes to ensuring resilient and sustainable food and water security systems.
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Chapter 17

The UN Goal of Eradicating Poverty:
A Reality or fading Phantom?

Fuad Mrad

Expert in Innovation and Technology, New York

Summary

In 2015, the United Nations adopted 17 Sustainable Development Goals (SDGs), linked to 169
targets and 232 performance indicators. Eight years later, reports have revealed slow progress on
many of these goals, particularly in eradicating poverty, which has increased significantly due to
the COVID-19 pandemic and ongoing conflicts. During his tenure at UN-ESCWA (2010-2023),
the author contributed to a report that called for moving beyond merely reporting indicators and
toward adjusting trajectories using data science tools and real-time feedback mechanisms. With
growing risks and stalled progress, it has become essential to shift current approaches and harness
advanced technologies, such as artificial intelligence, to support decision-makers at multiple
levels and break the deadlock of international conferences that often repeat recommendations
without implementation. The time has come for a genuine transformation that places the fight
against poverty and hunger at the forefront of global priorities.
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Chapter1l6

Renewable Energies
in Arid Rural Environments

Jauad El-Kharraz
Founder & Chief Executive Officer, Water, Energy, and Climate Experts Network (WECEN)

Summary

In rural and arid Arab regions, where climate change is predicted to reduce crop yields by up to
30% and threaten water availability for 60% of populations dependent on agriculture by 2050,
the article examines the role of renewable energy, particularly solar and wind, in addressing
food and water security challenges. With 10,723 MW of photovoltaic capacity and 785 MW
of concentrated solar power, led by nations like the United Arab Emirates and Morocco, it
demonstrates the region’s progress in energy transitions. However, the region’s share of global
capacity is only 1.025%, highlighting the need for more investment. Innovative projects like
Oman'’s solar-powered desalination and FAO-supported solar irrigation pumps increase crop
yields by 25%, while Morocco’s Ait Shtouka desalination plant produces 275,000 m* per day
for drinking and irrigation, supporting 1,500 farms. 300 inefficient pumps were swapped out
for solar-powered ones by Jordan’s EU-funded project, and nations like Algeria and Egypt are
using solar pumps to lessen their reliance on diesel thanks to national renewable energy plans.
In Jordan, Lebanon, and Tunisia, ESCWA’s REGEND project supports solar irrigation and
food preservation while advancing small-scale renewable energy to improve rural livelihoods
and gender equality. Ait Shtouka’s lessons highlight government subsidies and public-private
partnerships, which can reduce costs by 40-60%. However, there are obstacles, such as small
farmers’ unequal access, which calls for inclusive policies and training. To support sustainable
development goals by 2030, future strategies include investing in high-efficiency solar cells,
empowering communities through training, developing low-cost renewable technologies, and
promoting regional cooperation through programs like Teramed for 1 TW by 2030. Solar-
powered agriculture can save 20-75% of costs (for example, 68% over ten years in Morocco,
Jordan, and Oman).
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Chapter 15

Water and Food Security in Light of the
Sustainable Development Goals

Khaled Mahmoud Abu Zeid
Regional Director for Water Resources, CEDARE

Summary

This article investigates regional dynamics in achieving selected targets under Sustainable
Development Goal 6 (Clean Water and Sanitation), with strong linkages to Sustainable
Development Goal 2 (Zero Hunger), across the Arab region. Utilizing regional datasets, policy
reviews, and comparative visualizations, the analysis highlights disparities in progress and
institutional challenges that shape water and food security outcomes. It assesses the scale and
composition of investment requirements needed to expand water service coverage, upgrade
infrastructure, and improve water use efficiency in the context of rising demand and constrained
supply. Through a Water-Energy-Food (WEF) Nexus lens, the article explores how integrated
planning across sectors can enhance both water sustainability and food system resilience. The
analysis further examines the role of virtual water imports in mitigating local scarcity while
supporting agricultural productivity and underscores the growing importance of water reuse
and non-conventional sources, including desalination and treated wastewater—for sustaining
both municipal and agricultural water needs. The findings underscore the urgency of data-
driven investment strategies, cross-sectoral governance, and regional cooperation to advance
sustainable resource management in a climate-vulnerable and food-insecure region.
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Chapter 14

Integrated Responses to Water and Food
Security in the Arab Region

Ghaith Fariz
Former Director, UNESCO Regional Office for Science in the Arab States

Summary

This chapter reviews key complex and growing challenges and crises facing efforts aimed at
achieving water and food security in the Arab region. In doing so, it highlights the interdependence
and complementarity between these efforts and the Sustainable Development Goals agreed
to be achieved by 2030; whether those indirectly linked to food and water security such as
poverty eradication, or those goals that are directly related, as is the case in Goal 2 related to
the eradication of hunger and Goal 6 related to securing safe water. Based on evidence and
reliable data, pressing challenges and crises are reviewed and presented including crises and
challenges resulting from conflicts and wars, competition over water resources, and challenges
linked to effective management and good governance of water and agricultural resources, along
with impacts of climate change, land degradation and desertification, demographic shifts,
transboundary water governance, and ending with the challenges related to international crises
such as the war in Ukraine and the global trade wars. Based on the nature of these crises and
challenges and their intertwined relations with the economic, social and political challenges,
this chapter presents a matrix that illustrates and classifies the most important challenges
and crises in achieving water and food security in the Arab region classified according to their
predictability and expected time of occurrence. The matrix also summarizes and classifies the
challenges and crises according to their regional, local, national and international dimensions.
Several challenges to water and food security in the Arab region are cumulative in nature
allowing for reasonable predictability of their occurrence as is the case in crises resulting
from water scarcity in a region categorized by aridity. The region is also characterized by
several other crises and challenges that are difficult to anticipate in spatial and temporal terms
and with regard to determining or predicting their consequences, as the case in internal and
regional conflicts particularly those characterized by armed violence.

Given this reality, this chapter is distinguished by presenting a proposed dynamic system that
allows for effective and timely handling of the complexity of expected crises and challenges
and in light of the uncertainty and difficulty of anticipating many of them. The chapter also
presents a number of proposed regional initiatives for dealing with crises and challenges with
view to attaining the desired water and food security to ensure the well-being, pride and
dignity of the Arab citizens.
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Chapter13

Human, Economic, and Social Development
Trajectories in the Arab Region

Moneef Rafeh Zou’bi

Scientific Advisor, Global Council for Mutual Understanding & Arab Scientific Community Organization

Summary

This study seeks to provide a brief analysis of economic and social human development in
Arab countries, based on reports issued by relevant United Nations organizations and other
references. The analysis includes a review of Arab countries’ performance in the domain of
human development, both politically and developmentally, and pays special attention to
conflict-affected situations, such as the Arab Nation’s bleeding wound in Palestine.

The study also addresses the issues of poverty and unemployment as two general phenomena
that provide an indication of the overall level of performance in human development in Arab
countries. The research tackles the topic of economic and social human development through
the lens of progress made in achieving the Sustainable Development Goals (SDGs). This is
since the two concepts are closely interconnected and complementary, as the SDGs represent a
global framework that guides human development efforts in their various dimensions. Moreover,
by employing the Global Innovation Index data as a valuable available statistical tool, Arab
decision-makers can better understand the entire development landscape and identify state-
level strengths and weaknesses across all sectors, including human development.

The study also reviews Arab countries’ policies in the field of digital development and artificial
intelligence, particularly in the Gulf region, where investments in the artificial intelligence
sector exceeded $6 billion in 2024.

The study also briefly highlights the importance of regional cooperation, particularly in the
areas of water security, food security, energy security, and the environment. It also presents a
set of ideas on the lessons learned from the COVID-19 pandemic and its impact on human,
economic, and social development in Arab countries.
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Chapter12
Food Waste in Cities: A growing Burden

Teodoro Miano
Secretary General, International Centre for Advanced Mediterranean Agronomic Studies (CIHEAM), Paris

Summary

The manuscript “Perspectives of Food Loss and Wastes in Mediterranean and Arab cities -
The European experience” highlights the significant challenge of Food Loss and Waste (FLW)
globally, particularly in the Mediterranean and in Arab regions. It emphasizes that FLW not only
threatens food security and environmental sustainability but also poses substantial economic
burdens.

The paper defines the different stages of the food supply chain where losses occur and points
out that while the EU recorded 59 million tons of FLW in 2022 (averaging 132 kg per person),
the Middle East and North Africa region averages a considerably higher 114 kg per capita
annually. Addressing FLW is crucial for achieving Sustainable Development Goals, including
enhanced food security (SDG 2), climate change mitigation (SDG 13), sustainable resource use
(SDG 15), and economic prosperity (SDG 8) among others.

Key challenges in tackling FLW include inadequate measurement and data, unclear
understanding of root causes, and shortfalls in implementing effective solutions. The document
proposes approaches such as improving data collection, implementing reduction strategies,
promoting recovery and recycling, and developing holistic policy frameworks. It also reports a
few examples of initiatives in various Arab countries.

The author stresses that adapting European FLW reduction approaches to Arab countries
requires careful consideration of data limitations, differing causes of FLW (more upstream
in Arab countries), context-specific solutions, implementation capacity, and policy focus.
Ultimately, a multi-faceted, multi-stakeholder approach involving appropriate actors for each
of the local contexts is essential for promoting a sustainable FLW reduction.
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Chapter1l

Novel Technologies for
Food Production Systems

Omar Bizri
Advisor on Science, Technology, and Sustainable Development Policies

Summary

This chapter explores emerging methods in food processing, including those that utilize digital
technologies, biotechnology, and renewable energy sources, with the aim of improving product
quality and reducing the environmental impacts caused by traditional methods that have
been used for decades, if not centuries. It complements another chapter in this report that
addresses the adoption of innovative technologies in agricultural production. Together, both
chapters emphasize the need to replace conventional agricultural and food processing practices
with modern alternatives that not only minimize past environmental harm but also enhance
productivity and quality.

Furthermore, this chapter highlights the importance of conducting extensive research to ensure
the safety of these emerging methods, many of which are praised in current literature, and
to identify potential long-term health risks associated with food items processed using novel
technologies. It stresses the need to expand scientific knowledge in this area and to update
regulatory frameworks to ensure the safe use of these technologies and the protection of
consumers.

Finally, the chapter underlines the necessity of adopting policies and designing initiatives
tailored to the specific conditions of Arab countries, so that the benefits of modern technologies
can be harnessed while minimizing potential health risks.
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Chapter 10

The Arab Transition Towards Healthy
and Sustainable Nutrition

Nahla Hwalla

Professor of Nutrition, American University of Beirut (AUB)

Summary

This chapter explores the transition in dietary patterns across Arab countries and its multifaceted
impact on public health, food security, and environmental sustainability. It starts with an
introduction outlining the historical, social, and economic drivers behind the shift from diverse,
nutritious traditional diets to patterns dominated by processed and fast foods. The chapter
then examines the current state of malnutrition and its impacts upon public health in the Arab
region, including the evolution of novel eating habits, the decline in local food production, and
the rise of the “double burden of malnutrition”, where stunting and micronutrient deficiencies
coexist with obesity and a host of related non-communicable diseases.

The chapter defines food security and its international six key pillars and highlights the escalating
prevalence of food insecurity in Arab countries, regional differences and the escalating levels
of malnutrition and hunger. The chapter also highlights the increase in food insecurity and its
association with political conflicts, climate change, and increased food prices. It also defines
the relationship between sustainable food consumption and its impact on health as well as
describes the sustainability of current consumption and its health implications, notably, how
plant-based Mediterranean diets can reduce the risk of diet-related noncommunicable diseases,
while also lowering environmental impacts through more efficient use of resources. The chapter
presents an analysis of the environmental footprint of major food groups consumed in Arab
countries and suggests adjustments in consumption patterns in order to achieve sustainable
diets and hence a balance between health and ecological goals.

The chapter also provides examples of current national initiatives aimed at enhancing food
security, such as school feeding programs, emergency food aid during crises, awareness
campaigns, support for local agriculture and supply chains, and the role of United Nations
agencies in achieving these goals. The chapter concludes with a set of practical recommendations,
including the adoption of integrated policies to promote sustainable food consumption and
production, the development of social protection networks, and the encouragement of scientific
research and cross-sectoral collaboration, all aimed at achieving the Sustainable Development
Goals and strengthening food security in the Arab countries.
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Wastewater: An Alternative Resource for
a More Sustainable Environment

Ramia Al-Bakain
Professor of Environmental Analytical Chemistry, The University of Jordan

Summary

This chapter addresses the sustainable use of wastewater; a neglected water resource, and
failing in reusing its constitutes is considered as a significant waste in light of the water
shortage plaguing the Arab region. The chapter also focuses on the technologies implemented
in treating the wastewater, improving its chemical and biological properties, facilitating its use
in agriculture, and enhancing productivity in order to achieve the food security in the Arab
region. The chapter also includes a presentation of successful Arab application models for
wastewater treatment, with reference to the role of smart technologies in providing innovative
solutions in the water and agriculture sectors.
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Chapter 8

The Maghreb Region at the Crossroads
of Food and Water Security

Mohamed Sadiki

Moroccan Academic and Former Minister of Agriculture, Fisheries, Rural Development, Water, and Forests

Summary

The Maghreb region is among the most vulnerable areas to the impacts of climate change. It
has experienced a sharp decline in rainfall, increasingly frequent and prolonged droughts, and
rapidly rising temperatures. These changes have led to severe water crises, a dangerous drop
in per capita water availability, and overreliance on non-renewable groundwater, compounded
by aging and inadequate water infrastructure. This situation threatens the stability of both the
agriculture and water sectors, posing serious challenges to the region’s ability to achieve food
and water security.

Agriculture in the Maghreb has suffered from declining productivity and shrinking cultivated
areas, resulting in higher food prices, greater dependence on imports, the loss of thousands
of jobs, and rising rural-to-urban migration. While this represents an existential threat to the
region, it also offers an opportunity for deep structural reforms that place people and the
environment at the center of resilient and sustainable development models.

Key strategies include the rational management of water resources, infrastructure modernization,
dam construction, water desalination, and the adoption of more efficient irrigation techniques,
alongside improved governance and policy integration. The agricultural sector, in particular,
requires a fundamental transformation to strengthen its climate resilience. This includes
promoting climate-smart agriculture, supporting drought-resistant crops, reducing food loss,
and fostering adaptable farming systems.

To stabilize rural areas, income diversification and the promotion of alternative economic
activities are also essential. Such integrated actions can enhance the region’s capacity to
withstand climate shocks and build a more secure and sustainable future.
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Smart Agriculture: Pioneering Pathways to
Sustainable Food Security for the Arab Countries

Mouin Hamzé
Policy Advisor on Agricultural, Development, Research, and Innovation Programs
Former Secretary General, National Council for Scientific Research (CNRS), Lebanon

Summary

Agriculture in the Arab countries faces a set of structural challenges, most notably water scarcity,
rising temperatures, and soil degradation. These issues have, over the past decades, led to declining
agricultural productivity and increasing reliance on food imports, thereby threatening food security for
growing populations. In response, there is an urgent need to adopt innovative agricultural approaches that
can enhance the efficiency of natural resource use and increase agricultural output in environmentally
sustainable ways.

Among the most promising strategies is the adoption of smart agriculture, a transformative approach that
integrates advanced technologies such as remote sensing, smart irrigation systems, big data analytics,
and automation. These technologies aim to improve crop and livestock productivity and quality while
minimizing environmental impacts. Smart agriculture not only introduces a set of modern tools but
also represents a fundamental shift in managing agricultural activities. It relies on data collection and
analysis, supported by artificial intelligence, to guide producers in making optimal decisions. This allows
for reduced water and energy consumption, lower dependence on chemical inputs, and improved crop
quality.

Despite the promising potential of these technologies, their adoption in Arab countries remains limited.
Barriers include high initial investment costs, weak digital infrastructure, and the absence of comprehensive
training programs for farmers and investors across the agri-food sector.

For smart agriculture to succeed, national policies must support digital transformation, provide technical
and financial assistance to farmers, and foster public-private partnerships. Additionally, regional platforms
are needed to facilitate knowledge exchange, technology acquisition, localization, and development.
Digitally transforming agricultural value chains is also essential for improving production, marketing,
and storage, particularly in rural areas where these technologies could create meaningful employment
opportunities and curb rural-to-urban migration.

Ultimately, smart agriculture constitutes a cornerstone of any sustainable agricultural development
strategy in the Arab region. It is not only a response to environmental and economic challenges but also
a pathway to building more resilient and inclusive food systems capable of withstanding future crises.
This chapter explores the complex interplay between agricultural transformation, food and water security,
and the mounting pressures of climate change, underinvestment, conflict, and displacement in the Arab
region. It highlights the opportunities offered by digital and biotechnological innovations in addressing
production and sustainability challenges, with a focus on smallholder farmers and their capacity to
adapt to and benefit from advanced technologies. The chapter concludes by reflecting on the ethical
considerations associated with smart agriculture and the need to establish frameworks that maximize its
inclusive and equitable benefits.
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Arab Agriculture: Between their Land’s
Legacy and Current Challenges

Ayman Abou Hadid
Faculty of Agriculture, Ain Shams University
Former Minister of Agriculture, Egypt

Summary

Agriculture plays a vital role in ensuring food security and the well-being of societies. It supports
numerous crafts and industries and remains a cornerstone of national economies. In the Arab
region, agriculture stimulates agro-industrial development and, in some countries, enables the
abundant production of strategic crops, such as olive oil.

However, the sector faces mounting challenges related to limited natural resources and
compounded by environmental and political crises. Climate change, global warming, erratic
rainfall, and the spread of pests have negatively affected agricultural productivity, biodiversity,
and soil salinity. Additionally, ongoing political instability and armed conflicts across the region
continue to undermine economic resilience and food security.

Arab agriculture is particularly vulnerable due to water scarcity, limited arable land per capita,
weak infrastructure, and the fragile adaptive capacity of many national economies. These
factors contribute to low agricultural output. The region exhibits diverse farming systems,
ranging from irrigated agriculture in some countries to rain-fed systems in others, the latter
often characterized by seasonal production and low efficiency. In response to productivity
pressures, intensive use of fertilizers and pesticides has led to environmental pollution, while
rising temperatures contribute to soil degradation and increased carbon emissions.

Despite these constraints, the region’s relatively mild climate offers promising export
opportunities, especially in high-value crops such as fruits, vegetables, and olive oil. These
prospects are strengthened by growing interest in organic farming and the blue economy. To
seize these opportunities, it is essential to provide accessible financing packages and technical
support to farmers, enabling them to meet international quality standards.

Achieving sustainable transformation in the agricultural sector requires coordinated action
among governments, the private sector, and research institutions. This includes fostering
innovation-oriented policies, investing in essential infrastructure, and delivering targeted
training programs, all while safeguarding the region’s limited water resources.
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Chapter 5
From Field to Fork... A Global Race

Sébastian Abis
Director General, Club DEMETER, France

Summary

In an era marked by geopolitical fragmentation, climate disruption, and demographic pressures,
Sébastien Abis calls for a renewed global focus on agriculture and food security. He frames
the 21st century’s challenge as climbing the “Food Everest”: feeding nearly 10 billion people
by 2050 while decarbonizing food systems and protecting natural resources. Agriculture is not
just about food, it is about peace, stability, health, and planetary survival. As hunger remains
the leading cause of mortality, food security emerges as a geopolitical priority, especially
in vulnerable regions like MENA, where water scarcity and climate change intensify risks.
The author advocates for innovation, cooperation, and inclusive governance to enhance food
resilience. He warns, however, that global power dynamics are shifting toward transactional,
multi-aligned, and often predatory behaviors, where food can be weaponized. In this “age of
hippos”, fast, aggressive, and polygamous actors, solidarity is weakening. To avoid a future of
brutal competition, the world must revalue agriculture not as a burden, but as a strategic lever
for sustainability, health, and peace.
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Chapter 4

Global Warming: Silent Threat
to the Arab Environment

Walid Khalil Al-Zubari

Professor of Water Resources Management, Arabian Gulf University, Bahrein
And

Suzan Mohammad Al-Ajjawi

Expert in Environmental Assessment and Climate Change

Summary

This chapter examines the intensifying impact of global warming in the Arab world, offering a scientific
analysis of its causes and its far-reaching environmental, economic, and social consequences. While
climate change was once a natural process, the accelerated accumulation of greenhouse gases,
driven mainly by human activities since the Industrial Revolution, particularly fossil fuel combustion,
has raised global temperatures by about 1.2°C above pre-industrial levels. This rapid warming now
exceeds the planet’s natural adaptive capacity, leading to recurrent and severe climate disruptions.
Although Arab countries contribute only 2-3% of global emissions, the region is among the most
vulnerable to climate change. Its exposure stems from limited water resources, fragile ecosystems,
dependence on climate-sensitive sectors like agriculture, and weak institutional adaptive capacity.
Recent data show a regional temperature rise of 0.3°C per decade, with projections ranging from
1.5°C to 4.8°C by the end of the century, depending on global emission trajectories. These changes
are expected to be accompanied by significant shifts in precipitation patterns, with sharp declines
anticipated in East Africa and the Mashreq, leading to more frequent and severe droughts.

The consequences for water and food security are profound. Groundwater depletion, land
degradation, and rising soil salinity threaten the sustainability of agricultural production. By 2050,
the region could face a 30% decline in agricultural output, while in some rain-fed areas, productivity
losses may reach up to 58% by 2100. Vulnerability assessments highlight critical hotspots, such
as the southwestern Arabian Peninsula and the Horn of Africa, where socioeconomic fragility and
environmental stress converge. In Iraq, a case study of the Euphrates Basin projects a 16% reduction
in agricultural GDP due to climate impacts.

In response, Arab states have increasingly engaged in global climate efforts, including ratifying the
Paris Agreement and submitting Nationally Determined Contributions (NDCs). Flagship initiatives
such as the UAE’s “Net Zero by 2050” and Saudi Arabia’s “Green Initiative” signal a shift toward
low-carbon development. However, persistent challenges, including financial constraints, political
instability, fossil fuel dependence, and limited institutional capacity, undermine full implementation.
To address these growing risks, the chapter calls for integrated, cross-sectoral climate strategies
that promote efficient water use, sustainable agricultural practices, investment in research and
innovation, and participatory governance. Enhancing public awareness and regional cooperation is
vital to strengthening climate resilience and securing the Arab world’s food and water future.
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The Arabs and Environmental
transformations in a Changing World

Architect Najib Saab

Secretary General, Arab Forum for Environment and Development (AFED)

Summary

The world has faced enormous crises in recent years, from the Corona pandemic to the devastating
war in Ukraine, the ethnic genocide in Palestine and the Israeli Iranian confrontation, to the shocking
isolationist unilateral policies of the US administration led by Donald Trump. These crises have led
to massive disruptions in supply chains, energy, food and higher prices, which have also hampered
environmental initiatives and investments. The Arab region has not been spared the effects of
these crises, as many of them deal simultaneously with wars, internal conflicts and economic
failures. All this has had enormous consequences for achieving the Sustainable Development Goals,
energy transition, water and food security and climate action. The crises have revealed engrained
vulnerabilities in Arab countries, as a group and at varying level among countries, which have had
enormous environmental consequences.

The Arab region has already been suffering from food insecurity as a result of rapid population
growth and drought caused by climate change and civil conflicts. This is compounded by the
region’s lack of food self-sufficiency and heavy dependence on imports. Arab countries also suffer
from a large historical deficit in renewable fresh water. At the regional level, spending on social
protection, health and the sustainable development goals in general was among the lowest in the
world, making the Arab population less prepared to meet environmental challenges and achieve
the set goals. On the other hand, higher income rates, in parallel with strengthening governance
and directing investments towards selected priorities, have enabled some Arab countries to make
tangible progress in development goals, including accelerating energy transition, greening programs
and expanding nature reserves.

The energy crisis caused by the Ukrainian war has accelerated the global shift to locally produced
renewable energy, to reduce dependence on external sources. This approach is expected to continue
despite unilateral US policies, especially as China finds an opportunity to increase its investments
to lead global renewable energy markets, as it successfully did during Trump’s first term. Therefore,
it is worth investing additional revenues to accelerate energy diversification and contribute to the
progress of other sustainable development goals, such as eradicating hunger and poverty, agricultural
research and development to achieve greater food security, and increase access to clean water and
sanitation. On all fronts, from energy to food to water, there should be more regional cooperation
to maintain economic, social and environmental health, especially in times of crisis and instability.
With the need to expand the options for international cooperation to achieve Arab interests, it is
particularly necessary to strengthen relations with the Mediterranean countries, with whom they
share environmental as well as economic challenges.
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Arab Water Resources:
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Roula Khadra

Professor of Water Resources, CIHEAM-Bari, Italy
And

Walid Abderrahman
Professor of Water Resources Management, Kingdom of Saudi Arabia
Vice President of the Arab Water Council

Summary

This chapter examines the escalating water crisis in the Arab region one of the most water-
scarce regions globally. The region faces acute geographical and climatic disparities, with vast
areas dominated by arid and desert landscapes. These conditions result in minimal rainfall
and severely limited renewable water resources. Groundwater remains a critical source, yet it
is increasingly threatened by over-extraction and contamination.

Water resource management in the region is hindered by deep-rooted structural challenges.
These include the absence of robust legal frameworks, weak governance systems, and ongoing
tensions particularly in transboundary basins. Economic instability, social pressures, political
crises and inadequate infrastructure further compound the crisis, while climate change and
rapid urbanization intensify the strain on already fragile systems.

Despite these obstacles, notable progress has been made in some countries. This chapter sheds
light on successful experiences such as Saudi Arabia’s advancements in desalination and water
reuse, and the innovative policies adopted by Egypt and Jordan in managing aquifers and
wastewater treatment.

The chapter calls for enhancing regional cooperation mechanisms and knowledge-sharing
platforms such as the Arab Water Council to foster collective action and accelerate the adoption
of effective solutions. It also emphasizes the urgent need to embed ethical principles in water
governance. It calls for the development of measurable performance indicators, the promotion
of public-private partnerships, and the strengthening of national and regional strategies.
Ultimately, the chapter’s core message is clear: ensuring water security in the Arab region
demands a transformative shift in policy and practice anchored in integration, innovation, and
sustainable governance.
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Chapterl

Arab Food Security: Current Challenges
and Paths to Recovery

Mouin Hamzé

Policy Advisor on Agricultural, Development, Research, and Innovation Programs
Former Secretary General, National Council for Scientific Research (CNRS), Lebanon
And

Omar Bizri

Advisor on Science, Technology, and Sustainable Development Policies

Summary

This chapter draws on authoritative sources to examine the worsening food security landscape
in the Arab world. It explores the short and long-term impacts of this crisis on public health,
societal productivity, and stability, as well as its effects on children’s and youth’s learning
capacities, particularly in impoverished and marginalized locations. Special attention is given
to countries that have suffered from prolonged political and economic instability in recent
years.

The state of food security in various Arab countries is examined based on several indicators
that have now been adopted by relevant institutions and organizations within and outside the
United Nations system, comparing them with the average values of groups of countries in the
world and the world’s countries as a whole. This chapter also addresses measures that Arab
countries must take to achieve a better future for all segments of Arab societies, and to move
closer to achieving the second goal of the 2030 Sustainable Development Goals, to which the
Arab countries have declared their commitment.
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e Promoting renewable-energy-powered desalination, water reuse, and smart farming.

e Investing in research and development, technology acquisition and adaptation with
emphasis upon novel technologies including Artificial Intelligence, the Internet of
Things, Remote Sensing, and Satellite surveillance.

e Strengthening regional cooperation, partnerships, and knowledge sharing.

These objectives - informing, raising awareness, and incentivizing - resonate throughout
the Report and are encapsulated in its concluding chapter with its cautionary title:
“Lest We Continue to Build on Shifting Sands.” This chapter synthesizes findings
on resource fragility, climate impacts, and structural vulnerabilities while calling for
integrated solutions. It frames food and water security as existential, sovereign, and
strategic concerns, emphasizing that innovative Arab initiatives and international best
practices can transform challenges into opportunities.

Acknowledgment of Contributions

The Report’s value lies in its timeliness and the rigorous data it managed to amass,
leading to objective presentations, analytical depth, and actionable insights, ultimately
rendering it a reliable reference for a variety of stakeholders, particularly policymakers
and decision-makers in the Arab region.

Special gratitude and appreciation are extended to Professor Mouin HAMZE and
Dr. Omar BIZRI, whose expertise and commitment guided the Report’s framework,
contributors’ selection, background papers, scientific editing, and the drafting of 3
core chapters, the conclusion, and the executive summary. Their efforts ensured
content consistency and effective collaboration across team. and coordination with
ATF Research and Studies Center.

It is incumbent upon me to further note the tireless efforts made by Professor Mouin
HAMZE in coordinating with the Report’s authors and specialists, ensuring consistency
across its contents, and collaborating productively with ATF teams.

Acknowledgment is also due to the diverse group of academicians, experts, and
researchers whose knowledge, experiences, and sense of national and pan-Arab
responsibility enriched the Report. Their contributions, from theoretical research to
practical initiatives, combined with an integrated methodology of description, analysis,
and foresight, gave the Report its comprehensive and integrative character.

Finally, ATF recognizes the collective efforts of all those involved in supervision,
drafting, editing, reviewing, design, printing, and dissemination. To every contributor,
named or unnamed, the Foundation extends its sincere thanks and appreciation.



training and technology transfer, with some emphasis on the need for the adoption
of selected digital technologies. They also explore the state of Arab research and
development efforts, the obstacles to financing science and innovation, and emerging
models such as Living Labs that foster participatory and cross-sectoral solutions.

By integrating reliable indicators, comparative assessments, and evidence-based policy
analyses, Part Il presents a holistic vision of food and water security, underscoring the
need for Arab cooperation across water, food, energy, and environmental security and
places the fight against hunger and poverty at the heart of sustainable development.

The Report’s Mission
1. Knowledge dissemination

The foremost task of this Report is to disseminate knowledge and provide rigorous
analyses, enabling readers to develop a comprehensive understanding of food and
water security in the Arab region. By looking at data for a multitude of indicators
and comparison of relevant statistics, the Report presents a well-documented and
extensively referenced portrayal of environmental challenges, crises affecting food and
water security, as well as initiatives and projects that need to be implemented with
view to addressing them.

2. Awareness

The Report emphasizes objectivity, avoiding exaggeration when exposing gaps in
legislation, governance, and planning, while it highlights consequences of inaction.
Verified data underpin warnings of environmental and climatic risks with profound
socioeconomic and political implications - drought, desertification, dwindling and
salinization of groundwater, flooding, rising temperatures, declining agricultural
productivity, hunger, disease, unemployment, rural depopulation, and migration. The
Report’s cautionary tone is essentially intended to promote awareness and timely
action to avert catastrophic outcomes.

3. Pathways to Action

Beyond documenting crises, the Report highlights successful strategies and pioneering
initiatives, such as the Saudi Green Initiative, Morocco’s Noor Ouarzazate Solar
Complex, Egypt’s Water Resources Plan 2050, and the UAE’s National Food Security
Strategy 2051, as examples of innovation and opportunity. Such initiatives ought to
serve both as inspiration and as models for adaptation across the Arab region.

The Report also provides actionable recommendations for policymakers, including:
e Integrating food, water, and climate security into a unified framework.

e Enacting supportive legislative tools that empower local communities, including
smallholder farmers, youth, and women, and raising public awareness on responsible
consumption.



2. Deepening crises of undernutrition and water scarcity. The Arab region, among
the world’s most water-stressed, suffers from climate change, rapid urbanization,
poor governance, weak legal frameworks, and disputes over transboundary surface
and ground water basins, with malnutrition, especially in fragile states and
marginalized local communities, exposing structural weaknesses that vary across
countries.

3. Notable progress in some countries. Despite challenges, several Arab states have
advanced through adoption of better governance, investment in priorities, energy
transitions, greening programs, and the expansion of protected areas.

The overarching message is that ensuring Arab food and water security requires
transformative policies, integrated strategies, innovation, and sustainable governance,
underpinned by justice, transparency, environmental responsibility, and far greater
public awareness.

Part I: Agriculture, Food, and Smart Transformations

The first part of the Report emphasizes agriculture’s pivotal role in Arab economies—
contributing 10-30% of GDP in some countries—and its centrality to food security and
resilience. Its eight chapters move beyond diagnosing structural challenges to explore
pathways for transforming the sector toward sustainability.

Chapters within this part take up issues such as lost agricultural produce and food
waste, which undermine food security, imposing heavy economic costs. The benefits
of employing smart agricultural technologies and innovative food processing as well as
advanced wastewater treatment for use in agricultural practices are also taken up in
Part I, with smart agriculture emerging as indispensable to sustainable development,
and in need of innovative and multifaceted cooperative models, as well as effective
extension services under knowledgeable governance. Other chapters in this part weigh
the benefits of modern technologies against their risks, balancing productivity gains
with environmental protection. Together, they offer strategies for strengthening the
productivity and quality of Arab agriculture as well as environmental protection.

Part Il: Sovereignty Challenges and the Equation of Survival

The second part of the Report turns to structural and strategic challenges to Arab
food and water security, considered in relation to the Sustainable Development
Goals—notably Goal 2 (Zero Hunger), Goal 6 (Clean Water and Sanitation), and Goal
1 (No Poverty).

Chapters within this Part provide a rigorous overview of Arab human and socioeconomic
development, highlighting disparities in progress achieved over the past two decades.
They examine policy orientations in the adoption of renewable energy in agriculture
and water management, as well as the empowerment of rural communities through



e Incorporating contributions from leading international experts offering perspectives
informed by global practice.

e Showcasing innovative and proven initiatives with the intention of their adaptation
to Arab socioeconomic and environmental contexts.

Embedding the above approaches was thought essential, since, while climate change
and global warming are global in scope, and while food and water security are universal
imperatives, it would be inappropriate for the Arab countries to address such issues
in isolation, ignoring cross-border dynamics or global interdependencies. Engagement
with global scientific evidence and the experiences of other countries, and utilizing
available and proven innovations are all essential, while preserving Arab identity and
protecting regional rights and interests.

Framework and Content

Distributing the Report’s themes across chapters was by no means an easy task,
given the inseparability of food security from both water security and climate change.
And since food and nutrition cannot be discussed apart from agricultural production,
which in turn cannot be addressed without due consideration to water and irrigation,
which are in turn closely linked to global warming and its implication for precipitation
and replenishment of surface and ground water resources, a central strand of the
Report is hence that such issues form an interconnected chain - with overlapping links
to scientific, technical, economic, social, political, and cultural dimensions. The lesson
is clear: solutions cannot remain confined to a single sector or short-term frame; they
must be comprehensive, long-term, and integrated. The studies included within the
Report have therefore been organized into three main parts, with each headed by a
concise summary for the reader’s convenience.

Introductory Part: Food and Water in a Changing Climate

The four chapters of the opening section lay the foundation by addressing Arab
food security, Arab water resources, environmental transformations, and global
warming. They establish the Report’s dual approach: diagnosing crises and challenges
while reviewing initiatives to confront them. Collectively, they frame the Report’s
methodological orientation and prepare the ground for the detailed analyses in
subsequent sections.

This introductory part identifies three main axes:

1. Environmental transformations and their repercussions. Global warming and
successive global crises—from the COVID-19 pandemic to the Russia-Ukraine war
and the devastation still taking place in Palestine—have disrupted supply chains,
driven up prices, and destabilized Arab and neighboring economies, worsening
food and water insecurity and undermining progress toward the Sustainable
Development Goals.



It is in this context that the Arab Thought Foundation has dedicated its 14" Arab
Report on Cultural Development to the theme of food and water security. The decision,
taken in September 2024, has since been reinforced by high-level commitments, such
as those made at the Fifth Arab Economic and Social Development Summit, held in
Baghdad in May 2025, which prioritized food security and implementation of the Arab
Water Security Strategy, and resolved to adopt a ten-year Arab Food Security Strategy.
Such outcomes affirm both the urgency of the chosen theme and the legitimacy of the
Report’s objectives.

From Scarcity to Sustainability: The Report’s Transformative Vision

Despite its breadth of themes and the volume of material it includes, the Report was
given a short and concise title that does not compromise clarity, encapsulating both
its subject matter and methodological approach.

The first part of this title comprises three elements: two directly addressing the central
theme; food security and water security, and a third situating them within the Arab region.
The second part of the title introduces both temporal and methodological dimensions,
reflecting a dual perspective of the present and future; signaling an approach that
not only documents the current crises and their causes but also highlights strategies,
initiatives, and measures needed to confront them, while envisioning pathways of
transformation from scarcity to sustainability.

Linking Global Trends to Arab Priorities

The Arab identity of this Report lies not merely in its language, its authorship, or its
institutional home. It is rather, in its exclusive focus on food and water security in the
Arab world, both collectively and at the level of individual countries, in the analyses,
data, and projections it presents which capture the reality of Arab food and water
challenges, and in the strategies and visions proposed that seek to confront drought,
desertification and climate impacts.

Yet, the Report situates this Arab focus firmly within an international frame of reference.
From the outset, the authors make clear their intent to link Arab concerns to global
agenda as indicated by the following approaches:

e Aligning food and water security with the UN 2030 Sustainable Development Goals,
especially Goal 2 (ending hunger and achieving sustainable agriculture) and Goal 6
(ensuring safe water, sanitation, and efficient water management).

o Drawing systematically on reports by major international and regional bodies—FAO,
World Bank, WHO, WFP, IFAD, IPCC, GFSI, IRENA, ESCWA, CIHEAM, among others.

e Employing internationally recognized indicators to assess Arab performance in food
and water security.

e Presenting tables and figures that compare the Arab countries’ performance against
one another as well as their global peers.
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Introduction

An Urgent Call: Why the Arab Countries Cannot Wait?

The world today faces unprecedented vulnerability to environmental transformations,
some natural while many are driven by unsustainable human practices toward nature
and its resources. Global warming, fueled by the accumulation of greenhouse gases,
has accelerated the rise of temperatures across continents and oceans. For the Arab
region, this trend is particularly alarming, since the Mediterranean region is warming
20% faster than the global average, exerting additional pressures on already strained
ecosystems, and vulnerable economies and societies.

Population growth, combined with irresponsible practices by multinational corporations
across the globe, has further disrupted long-standing ecological balances. Thus, over
recent decades, overexploitation of water resources, massive deforestation, excessive
use of fertilizers and pesticides, and pursuit of high-yield agriculture have degraded
soils, depleted aquifers, spread new and old pests, and diminished biodiversity. Rising
temperatures and declining rainfall have accelerated desertification, undermining
production of staple crop - the cornerstone of Arab food security. Authoritative studies
confirm that Arab countries already face some of the world’s highest levels of food
insecurity, with serious consequences including malnutrition, child stunting, impaired
learning, low birth weights, and widespread anemia among women.

Consensus is thus growing that climate change and escalating water scarcity, pose direct
threats to food security, economic resilience, and social stability in the Arab world.
Yet, while international organizations have published reports on climate, food, and
water, most remain partial in scope, reflecting institutional mandates and constrained
by weak national monitoring systems and inconsistent data. This underscores the
need for comprehensive studies that synthesize existing knowledge, provide reliable
analyses of present conditions, anticipate future trajectories, and propose integrated
solutions. Such efforts must also support policymakers and regional frameworks for
designing strategic plans, adopting innovations, and tracking progress.



In highlighting the crises, challenges, and risks facing Arab food and water security,
the 14th Arab Cultural Development Report continues with the approach adopted
in previous cultural development reports: questioning reality and contributing to the
formulation of a vision for reform and development.

As we present this report, | wish to extend my gratitude to all who contributed to its
conception, research, writing, editing, and production.

Khalid Al-Faisal
September 2025



Foreword
President of the Arab Thought Foundation

Peace be upon you, and God’s mercy and blessings.

It is my pleasure to present the 14th Arab Report on Cultural Development, issued
by the Arab Thought Foundation under the title “Arab Food and Water Security:
Accumulated Crises and Promising Initiatives” to all those involved in sustainable
development, and which continues the Foundation’s previous effort to document the
Arab world’s reality across its dimensions and transformations with objectivity and
scientific rigor.

Arab civilization, Arab thought, Arab culture, and Arab solidarity or integration ... all
constitute the focus of the Cultural Development Reports, regardless of the diversity
of the topics they address or the variety of issues they cover. These reports aim to
highlight the treasures of our history and heritage, shed light on our current realities
and conditions, and harness our resolve to fend off the dangers that threaten us and
chart a roadmap toward the future we aspire to.

In this context, the issue of food and water security arises not only as a global concern
but also as a vital and urgent priority for the Arab world.

The Arab Thought Foundation, which has been keen since its establishment in 2000
to serve as a committed and responsible intellectual and cultural forum, is today -
more concerned than ever before- with the calling for the joint Arab action, strategic
planning, and the launching of initiatives to address the dangers arising from our
lack of food and water security systems, which necessarily requires regional and
international cooperation.
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