Global Food Security

and the Governance of New
Biotechnological Tools:

A Challenge

to People for People

Climate Change impact
on OIC Strategic
Commodities:

Wheat, Rice and Cassava

(IR e Apadly daliial)
Islamic Organization for Food Security
'Organisation Islamique pour la Sécurité Alimentaire

Implementation of Satellite
and Meteorological
Modelling in Agriculture

Hunger as a Weapon:
Food Security Crisis and
Humanitarian Failure

in Gaza Under Israeli
Aggression

JANUARY-FEBRUARY-MARCH 2024  15th edition

FOOD SECURITY HUB




15th edition

FOOD SECURITY HUB

January-February-March 2024

All posts, publications, texts and any other forms of
information on the Food Security Hub bulletin owned
by authors and references are linked within.

Publisher Contact Information

Islamic Organization for Food Security Phone +7 (7172) 99 99 00

(IOFS) Fax +7 (7172) 99 99 75

Editor-in-Chief Email: info@iofs.org.kz

Prof. Dr. Zulfiqar Ali Address

Director of Programs & Projects Department ~ Mangilik Yel Ave. 55/21 AIFC, Unit 4, C4.2
of IOFS Astana,

010000 Republic of Kazakhstan

CONTENT

Dr. Shakeel Ahmad, Dr. Salem S. Alghamdi

........................................................................................ 4
Dr. Muhammad Naveed and Prof. Dr. Zulfiqar Ali
........................................................................... 9
Dr. Abdelaziz HAJJAJI
.................................................. 14
Mr. Adil Zharmukhambetov
............................... 21
Ms. Amina Akhmetzhan and Dr. Abdelaziz HAJJAJI
................... 26
Dr. Shakhlo Atabaeva and Dr. Suat ATan
...................................................................................... 32
Mr. Emre Yuksek
............................................................................ 38
Mrs. Makpal Bulatova and Prof. Dr. Zulfiqar Al
....................................................... 41



Dear Esteemed Readers,

Assalamu’ alaikum warakhmatullahi wabaraktuh!

elcome to the 15th Edition

of the Food Security Hub, a

comprehensive  compendi-

um of research and insights
dedicated to addressing the pressing
issues surrounding food security with-
in the Islamic world. Each contribution
provides unique insights and actionable
recommendations delving into the role of
meteorological modelling for agriculture in
the face of climate adversities, to the gov-
ernance of new biotechnological tools for
food security with international collabora-
tive strategies to combat malnutrition, hu-
manitarian and hunger crisis along the way.

This edition emphasizes the need to re-
sponsibly utilize and regulate state-of-
the-art new plant biotechnological tools
(NPBTSs) for safeguarding crop diversity,
addressing challenges related to cli-
mate change, population growth, hid-
den hunger, shrinking water resources,
and hunger crisis. The biotechnological
interventions have the potential to end
hunger while also tackling the issue of
micronutrient malnutrition. The strategic
transformation of food systems is recom-
mended to address these complexities
with a sustainable and resilient approach
for food production and utilization. The

water crisis management could be scaled
up by tailoring the water smart strategies
for local conditions, and enhanced capac-
ity building through targeted training and
improved water stewardship. Monitoring
and predicting the climate conditions for
crop dynamics is inevitable nonetheless
for sustainable food security.

Furthermore, over this new quarter, IOFS
hosted and participated in various events
in the Kingdom of Saudi Arabia, the Is-
lamic Republic of Mauritania, the Islamic
Republic of Pakistan, and the Kingdom
of Morocco, promoting sustainable food
security practices while addressing the
pressing challenges of hunger crisis in
Gaza. Soil erosion, salinity, and pollution
pose significant challenges to agricultural
productivity. This edition underscores the
importance of sustainable agricultural
practices like biofertilizers and uni-grow
soil conditioner to mitigate soil degra-
dation, enhanced nutrient uptake and to
ensure food security. However, Pakistan’s
efforts to enhance wheat production and
contribute to food security in the OIC ge-
ography are commendable. For collective
benefit, IOFS conducted a Hands-on Train-
ing session on Wheat Breeding Technolo-
gies in Pakistan as a pivotal path to food

security in various OIC Member States
including Tunisia, Libya, Egypt, Irag, Ka-
zakhstan, Tajikistan, and Uzbekistan.

Last but not least, this edition also sheds
light on the dire humanitarian crisis in
Gaza exacerbated by Israeli aggression
and political dynamics. Underscoring the
urgent need for international attention and
action to alleviate suffering and tackle un-
derlying issues effectively, it is important
to address the root causes beyond mere
humanitarian food support.

We extend our gratitude to all the con-
tributors for their invaluable research and
insights, and hope that the articles pre-
sented in this edition will further stimu-
late dialogue, inspire innovative solutions,
and contribute to the collective efforts to-
wards achieving food security for all.

We also call on our Readers to join us
in our mission to promote food securi-
ty and support healthier communities
worldwide.

Sincerely,

Prof. Dr. Zulfigar Ali, Director of Programs
and Projects Department
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GLOBAL FOOD SECURITY AND

THE GOVERNANCE OF NEW
BIOTECHNOLOGICAL TOOLS:

A CHALLENGE TO PEOPLE FOR PEOPLE

Background

Food and nutrition security is one of the biggest challenges be-
ing faced by humanity on the earth. It is projected that the world
population will rise to 8.55 billion and 9.74 billion people in 2030
and 2050, respectively. To feed this ever-increasing human pop-
ulation, it is estimated that the world needs to produce about
11.56 billion tonnes and 13.17 billion tonnes of food in 2030
and 2050, respectively, which would be 15-20% higher than what
will be produced by then, with current pace (Figure 1) (Ahmad
et al., 2021). Meanwhile, the projections of food demand show
that cereals, roots, tubers, pulses, sugar, vegetables, and oilseed
crops will be more demanding by 2030 (Figure 2). Several ef-
forts have been made for food crop improvements to cope with
these challenges for a long time, but the world is still lagging far
behind the targets. In 2015, the United Nations (UN) showed a
great sense of responsibility and set 17 Sustainable Develop-
ment Goals (SDGs) with a dream of having a better world by
2030. Undoubtedly, all SDGs directly or indirectly revolve around
global food and nutrition security. Nevertheless, the second SDG
“Zero Hunger” is one of those 17 SDGs that particularly aims to
make sure that every single human on the globe has enough
food to survive and live a happy life, which also means no home
for hunger on the earth (Ahmad et al., 2021). But unfortunately,
according to the 17th annual Global Report on Food Crises 2023
published by the Food Security Information Network (FSIN) and
Global Network Against Food Crises (GNAFS) recently in May
2023, nearly 258 million people — up from 193 million in 2021 -
are still facing acute hunger and are living at the brink of death
(FSIN and Crises, 2023). These statistics validate the FAO state-
ment given in 2020 that the world would not be able to achieve
food security if the same trends in food production continue. Re-
cently, Anténio Guterres, Secretary-General of the UN has again
stated that the current trends show that the world is heading in
the wrong direction (FSIN and Crises, 2023).

Factors Affecting Global Food Security

The world is facing a lot of challenges on the way to achieve
global food security. The major drivers of global hunger and
food insecurity include but are not limited to severe climate
change (e.g., heat, water scarcity, etc.), natural disasters (e.g.,
COVID-19 pandemic, Locust outbreak, etc.), national and inter-
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national conflicts (e.g., Russia-Ukraine war, civil wars etc.) and
mass displacement, decrease in arable land, mounting poverty,
soaring prices of fertilizers, seeds and machinery, developing
discriminations and inequalities, inadequate access to latest
technologies, poor education, and extensive underdevelopment.
For example, the current
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Figure 1: World population and crop-based world food production since
1961. Year-wise aggregate of cereals, roots and tubers, pulses and
legumes, tree nuts, fruits and vegetables, sugar crops, and oil crops.
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Figure 2: Projected change in the demand for food production between
20175 and 2030.

agriculture system is more prone towards changing climatic
conditions such as rising temperature, drought and water scar-
city, and pathogen and disease attacks (FSIN and Crises, 2023).
According to temperature stats recently published by FAO in
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May 2023, 1.4°C was the average annual temperature change
in the world in 2022. However, it is predicted that the average
global temperature will increase up to 3°C by the end of the 21st
century, which is more alarming than ever, as it is reported that
a 1°C increase in mean temperature could affect 6% to 7% grain
yield of crop plants (FAQ, 2023). Similarly, other abiotic and biot-
ic stresses are also threatening and causing food insecurities by
reducing crop yield. As recently it was reported by FAO on World
Plant Health Day 2023 that pests and diseases are causing up to
40% yield losses in annual crop production. In recent times, Fall
Armyworm attacks and desert locust outbreaks have damaged
crop productivity and biodiversity significantly and remained a
major concern of many crop protection organizations/depart-
ments of the world (Dwivedi, 2023). Hence, climate change and
the challenges arising from it should be tackled promptly and
efficiently to conserve our plant genetic resources (PGRs) for a
food-secure world.

In addition to climate change and natural disasters, the world
was not fully recovered yet after the shocks of the COVID-19
pandemic that the Russia-Ukraine war brought the world to
another level of food shortage and crises (Abay et al., 2023).
Because Ukraine and the Russian Federation contribute signif-
icantly to the production and trade of essential food commaodi-
ties like wheat, barley, corn, and edible oil (especially, sunflower
oil) to not only low and middle-income, microeconomies, and
developing countries or territories but also the developed na-
tions. About a quarter of the wheat supply is being made by
Ukraine and Russia to the world. However, a significant hike in
food prices that had never been seen by the world ever before
was observed throughout the world after this conflict (FSIN and
Crises, 2023). Moreover, the Russian invasion to Ukraine also
impacted and hindered the efforts of researchers of Ukraine re-
garding the conservation of PGRs and biodiversity (Gallo-Cajiao
etal., 2023).

Thus, under such circumstances, the global food security chal-
lenge demands not only the application of new plant breeding
and biotechnological interventions for the conservation of PGRs
(which are severely threatened by climate change and wars) and
the development of new crop varieties that could withstand the
global environmental issues but also fundamental, and system-
ic change in the world’s diplomatic and science-loving policies.

Notable Ways to Achieve Glohal Food
Security

Zero Hunger (food security), the Second Sustainability Devel-
opment Goal set by the United Nations, is not impossible but
to achieve this goal a significant contribution is required by

the world. There are many factors and contributors that can
play their pivotal role in global food security; however, crops’
improvement, the development of new desirable varieties, and
the conservation of crop diversity using state-of-the-art modern

Conventional plant breeding 1z, 7

Yooy,

(Non-GMO but long breeding duration)
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plant breeding and biotechnological tools could be the key
players. Hence, this section highlights some ways in which
food security can be achieved, worldwide.

PGRs Conservation

PGRs include newly developed crop varieties, cultivars, landrac-
es, obsolete varieties and cultivars, and breeding and genetic
material including wild plants, breeders’ lines, elite lines, and
mutant populations. These diverse resources are the front-line
of agriculture, food, and nutrition, and vital resources for re-
searchers and farmers to develop new desirable crop varieties
for future generations (Salgotra and Chauhan, 2023). Therefore,
their conservation should be given full attention by the world. In
this regard, several techniques can be used, for example, gene
banks, DNA banks, digital sequence information (DSI)/next gen-
eration sequencing (NGS), genetic engineering and gene edit-
ing, marker-assisted selection, tissue culture, cell culture, and
cryopreservation are prominent (Qin et al., 2023; Salgotra and
Chauhan, 2023). Every method has its pros and cons. Overall,
recent biotechnological interventions such as gene editing and
NGS can be powerful tools for preserving crop diversity by ena-
bling the rapid development of crops that are more resistant to
pests and diseases, reducing the need for chemical pesticides,
and facilitating the propagation and storage of rare or endan-
gered crop varieties.

Development of New Climate-resilient
Crop Varieties

The development of climate-ready crop varieties are the need of
the hour. In this regard, despite significant improvements made
in crops using various plant breeding techniques starting from
the selection of desirable plants to mutation and then transgenic
breeding, the food production statistics are still lagging behind
from the food demand (Figure 1). Hence, to fulfill the world food
demand and to boost up the pace of development of new desir-
able and climate-smart crop varieties, utilization of new plant
breeding technologies (NPBTs) such as gene editing, speed
breeding, and Genomics-assisted plant breeding is needed.
Among these, gene editing technology especially Nobel Prize
winner CRISPR/Cas (Clustered Regularly Interspaced Short Pal-
indromic Repeats/CRISPR-associated protein) technology has
revolutionized not only agriculture but also the health and oth-
er departments of life sciences. It has significantly reduced the
breeding period of food crops such as wheat, rice, and maize
from 8-10 years to 4-6 years (Figure 3). It is one of the eminent
technologies of the era that has generated many new and de-
sirable transgene-free lines of various field, oil seed, vegetable,
pulses, and legume crops. Nevertheless, the product developed
through gene editing technology must go through the process
of biosafety and regulatory processes in many countries in the
world, which certainly limits or delays the full advantage of the
technology (Ahmad et al., 2020). However, to benefit efficiently
from new biotechnological tools, it is important that the world
should have proper access to these technologies and should
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resolve the regulatory issues, if any, as soon as possible. So the
products developed through these technologies should be avail-
able in the markets for consumers.

Apart from these, harmony between the countries and territories,
collaborations, and connections between the organizations/in-
stitutions/laboratories for knowledge sharing and technology
transfer, implementation of best agricultural practices, and ap-
propriate allocation of resources to develop innovative solutions
can help the world to achieve SDG 2 goal: Zero Hunger.

Embrace the Power of New Biotechnological
Tools to End Hunger

Safeguarding crop diversity and developing new crop vari-
eties are our shared responsibilities to ensure a food and nu-
trition-secure world for future generations. In this regard, as
discussed above, many old and new techniques and technolo-
gies are being used. Among all NPBTSs, gene editing technolo-
gy has been considered a robust, efficient, cost-effective, and
promising technology for securing PGRs and generating new
climate-smart resources for breeding new crop varieties. How-
ever, in various countries, genetically modified plants that have
some fragment/s of foreign DNA are not legal for commercial
cultivation (Figure 4). Similarly, whether gene-edited plants, es-
pecially via the CRISPR-Cas system (because it is one of the
most popular systems so far among gene editing technology)
should be considered as GMOs and pass through the GMO reg-
ulatory process or should not be labeled as GMO and pass on to
the next level of field trials and commercialization straight away,
is still a question and part of legislative discussions in many
countries including European Union (EU). Besides, some coun-
tries have already finished or are near to finish their legislative
framework and decided the fate of gene-edited crops. Positively,
UK has recently joined the countries (i.e., Argentina, Australia,
Brazil, Canada, Chile, China, Colombia, India, Israel, Japan, and

JANUARY-FEBRUARY-MARCH 2024 | 15™ EDITION

USA) that have allowed GE tools for crops’ improvements and
exempted the CRISPR-edited plants from GMO'’s legislations be-
cause they possess mutations or genetic changes as similar as
they can happen in conventional breeding or natural populations
(Figure 4) (Caccamo, 2023; Schmidt et al., 2020). Additionally,
regarding the biosafety concerns, the Ministry of Agriculture
and Rural Affairs of China has also recently approved the safe-
ty of GE soybean and issued a certificate to the developers for
the next five years starting from April 2023 (Mallapaty, 2022).
Likewise, the UK has also recently allowed gene-edited wheat
developed by the researchers of Rothamsted Research in the UK
using CRISPR-based gene editing tool for field trials and com-
mercialization, as the amount of acrylamide formed in gene-ed-
ited wheat was 45% less than the wild type (Raffan et al., 2023).
However, such biosafety approvals should be granted to other
food crops such as rice and maize varieties, and by other coun-
tries as well to achieve food security, globally. Positively, the
European Parliament has also voted in the support of EU Com-
mission’s proposal on 7th February 2024 on new genomic tech-
niques, released in July 2023, marking a big win for sustainable
agriculture and food security in Europe. Similarly, the other coun-
tries in the world are also either working on the legislation or still
preparing the proposal and having discussions about modern
and precision breeding techniques i.e., the Kingdom of Saudi
Arabia (KSA) has launched its National Biotechnology Strategy
in 2024 under its Vision 2030, with a focus on achieving mile-
stones in various fields of biotechnology e.g., agriculture and
medicine. Under this strategy, besides product development,
KSA will also be working on re-designing its biotech policies and
regulatory aspects to facilitate the research and development of
GMOs to ensure food security and PGR conservation not only in
the kingdom but also in the region and the world. Hence, it is be-
lieved that the world can protect the PGRs and can also develop
climate-resilient new crop varieties by judicious use of new bio-
technological tools, which will help the researchers to fill the gap
between food production and demand by 2030 and/or 2050.

Transgene-free gene-edited
plants not regulated as GMOs

Regulatory process in progress OR No
formal decision, but using gene editing

Gene-edited plants NOT regulated,
unless trait identified as novel

Gene-edited plants
regulated as GMOs

& Guatemala

Russia, China, India, Philippines, Japan, Australia, Kenya, Nigeria, Argentina, Chile, Ecuador, Brazil, Colombia, Paraguay, Honduras,

Figure 4: Global status of regulation of gene-edited plants.
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Concluding remarks

Food and nutrition security are the key concerns in times of rap-
idly changing environmental conditions and political scenarios.
Securing crops diversity and PGRs, cultivating the potential of
crops’ wild relatives, and improving the traits of cultivars using
NPBTSs such as gene editing, speed breeding, and Genomics-as-
sisted breeding are important to achieve global food and nu-
trition security. As these technologies, especially gene editing
technology, do not involve any foreign gene and are quite like
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B summary

Climate change, growing human population, depleting resourc-
es, internal and external conflicts, and unstable economic and
political situations are posing some serious threats to the con-
servation and utilization of crops diversity and plant genetic re-
sources (PGRs) that are the main pillars of global food security.
Now, safeguarding crops diversity, preserving the PGRs, and
developing new high-yielding climate-smart crop varieties using
state-of-the-art new plant biotechnological tools (NPBTSs) are our
collective responsibilities for our future generations. Hence, in

RESUME

this article, we have summarized the current statistics related
to food production and demand, and then factors affecting the
global food systems, and contributing to the food crises. Further,
the role of new biotechnological tools in PGRs conservation and
crop improvements has also been discussed. Furthermore, the
global trend towards regulation of NPBTs has also been elab-
orated. Finally, it is concluded that a collective effort is needed
to save biodiversity and ensure the food secure world for future
generations.

Les changements climatiques, I'accroissement démographique,
la raréfaction des ressources, les conflits internes et externes,
ainsi que les contextes économiques et politiques volatils con-
stituent des défis majeurs pour la préservation et I'exploitation
de la diversité des cultures et des ressources phylogénétiques
(RPG), qui sont essentielles a la sécurité alimentaire mondiale.
Il est de notre responsabilité collective de protéger cette diversi-
té, de conserver les RPG et de développer de nouvelles variétés
de cultures adaptées au climat grace a l'utilisation de nouvelles

techniques de biotechnologie végétale (NPBT). Cet article ré-
sume les statistiques actuelles concernant la production et la
demande alimentaires, explore les facteurs qui influencent les
systémes alimentaires mondiaux et contribuent aux crises ali-
mentaires. |l aborde également le réle des nouvelles biotechnol-
ogies dans la conservation des RPG et I'amélioration des cul-
tures. En conclusion, un effort collectif est indispensable pour
préserver la biodiversité et assurer la sécurité alimentaire pour
les générations a venir.
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ROLE OF BIOLOGICAL
INTERVENTIONS IN ENHANCING
THE NUTRIENT UPTAKE

AND PRODUCTIVITY OF WHEAT

akistan faces multiple soil-related challenges that ad-
versely affect its agricultural productivity and food secu-
rity. Soil erosion, salinity, waterlogging, and pollution are
some of the major problems caused by unsustainable

land use practices, deforestation, overgrazing, industrialization,
urbanization, and the use of chemical fertilizers and pesticides.
These issues result in reduced fertility, crop production, soil deg-
radation, and human health impacts. The lack of organic mat-
ter in the soil also contributes to low fertility and productivity.
Proper management and sustainable agricultural practices are
necessary to address these challenges and ensure food security
and sustainable development in Pakistan.

Wheat (Triticum aestivum L.) is a major cereal crop and staple
food in Pakistan, covering about 9.2 million hectares with a pro-
duction of around 27.5 million tons during the 2021-2022 crop-
ping season. It contributes 1.8% to the country’s GDP and 9.2%
value-added in agriculture. Despite its high productivity poten-
tial, wheat yield in Pakistan is below par due to poor crop man-
agement, lack of water resources, biotic and abiotic stresses,
and the impact of climate change. Figure 1 showing the yield
gap in different crops in Pakistan.

Yield Gap in Pakistan Agriculture
8000 7455
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Enhancing crop nutrient availability with
Fertilizer

Plants require 17 essential nutrients to grow and develop prop-
erly. While carbon, hydrogen, and oxygen come from water and
the atmosphere, the soil and fertilizers provide the remaining 14
mineral nutrients. The three macronutrients needed in the larg-
est quantities for crops such as wheat are nitrogen (N), phos-
phorus (P), and potassium (K), and they are typically the primary
components of fertilizer applications.

The use of nitrogen fertilizers in agriculture can result in the loss
of nitrogen through different pathways, including volatilization,
denitrification, leaching, and runoff. This loss can lead to lower
fertilizer use efficiency and reduce the availability of nitrogen for
crop uptake. Managing nitrogen fertilizers carefully to minimize
losses and maximize crop uptake is essential. While some ferti-
lizers contain additives to reduce the loss of nitrogen, research-
ers are exploring new biologically derived sources of nitrogen
that are less vulnerable to such losses.

Phosphorus is a vital macronutrient required by plants for their
life cycle, but its availability in soil can be limited due to sever-
al reasons, including its binding to soil particles and reaction
with other elements in the soil to form insoluble compounds.
Soil pH can also affect its availability, with a pH between 6.0
and 7.5 being optimal for plant uptake. To increase phosphorus
availability, farmers may need to apply phosphorus fertilizer and
adjust soil pH. Developing affordable and eco-friendly farming
technologies is essential to tackle these challenges and boost
productivity.

Potassium (K) is an essential macronutrient for plant growth
and development, but it is often tightly bound to soil particles,
making it less available to crops when needed. While most soils
contain sufficient amounts of K, applying K fertilizers may be
necessary to ensure sufficient plant-available K is accessible
when needed, similar to phosphorus (P).
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To meet the crop’s nutritional demands and maintain soil nutri-
ent levels, N, P, and K fertilizers are typically applied at full rates
each season. However, this can result in excess N or P accu-
mulation in the soil, leading to unintended movement to water
systems. To optimize fertilizer use efficiency, best management
practices involve applying nutrients at the right rate, time, and
place, striking a balance between maximizing nutrient use effi-
ciency and enhancing crop productivity and profitability. While
efficiency is crucial, it should not be pursued at the expense of
fertilizer effectiveness in increasing crop yields.

New technologies known as biologicals, bio stimulants, or bi-
ocatalysts have emerged in recent years, claiming to enhance
soil nutrient supply and improve fertilizer use efficiency. These
technologies aim to shift the traditional fertilization approach
from applying sufficient fertilizer to meet yield expectations to
managing fertilizer applications to ensure the availability of ap-
plied nutrients as the crop requires them. Instead of applying all
fertilizers at once, it is possible to manage nutrients to become
available as the crop grows.

Biological nutrient use efficiency

Biological nutrient efficiency technologies refer to methods and
techniques that increase nutrient uptake and use by crops while
reducing environmental impact. Examples include biofertilizers/
bioinoculants, biological nitrogen fixers and or phosphorus/pot-
ash/zinc solubilizers, crop rotation and intercropping, conser-
vation agriculture, precision farming, and genetic engineering.
With hundreds of individual products available, understanding
the different categories and mechanisms of action is crucial to
effectively utilizing these technologies.

Categories of biological / hio stimulant
products

To face the current challenges of soil and plant growth yield re-
quires the adoption of innovative agricultural practices based on
organic or biological concepts for sustainable crop production.
To achieve sustainable agriculture, new models, agricultural
supplies, and biotechnologies must be incorporated to improve
crop productivity. Plant biostimulants are an emerging alterna-
tive to conventional chemical plant nutrition approaches.

Biological products are types of agricultural inputs used to im-
prove crop growth, yield, and overall soil health. Biological prod-
ucts consist of living organisms such as bacteria, fungi, and oth-
er microorganisms that promote plant growth and protect crops
from pests and diseases. Biostimulant products, on the other
hand, are non-living substances that enhance plant growth and
nutrient uptake by stimulating the plant’s natural processes.

Biological products can be used for a variety of purposes such
as improving soil health, controlling pests and diseases, and
enhancing nutrient availability. Examples of biological products
include biopesticides, biofertilizers, and biostimulants.

Nutrient efficiency products/ biological products can be classi-
fied into various categories based on different criteria, such as
their active ingredient, the nutrient they affect, their mechanism
of action, and the method of application. Additionally, there may
be other criteria used for categorizing these products, including
their compatibility with other inputs, their cost-effectiveness,
their target crop, and the stage of crop growth at which they are
most effective.
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Biofertilizers

Soil bio-activators are a type of biofertilizer that enhance soil
microbial activity and suppress soil-borne pathogens, ultimately
improving soil quality to support plant growth and development.
Beneficial microorganisms such as bacteria and fungi inhabit
the soil and promote plant growth by supplying nutrients, pro-
ducing phytohormones, controlling plant pathogens, improving
soil structure, accumulating inorganic compounds, and biore-
mediating metal-contaminated soils (Figure 2).
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Figure 2 shows the mechanistic role of bioeffectors/biologicals in plant
growth promotion and nutrient uptake.

To help farmers make informed decisions about microbial prod-
ucts like biofunkar, it's important to understand how they work
and whether they're needed on their farm. There are many differ-
ent types of microbial products on the market, but most of them
can be classified into four main categories: (1) nitrogen-fixing
bacteria such as Rhizobium, Azotobacter, Azospirillum, Aceto-
bacter, blue-green algae, and Azolla; (2) phosphorus-solubilizing
bacteria (PSB) like Bacillus, Pseudomonas, Aspergillus, and ve-
sicular arbuscular mycorrhiza (VAM); (3) microbial soil condi-
tioners that stimulate the rhizosphere and decompose residue;
and (4) plant growth-promoting rhizobacteria (PGPR) like Azoto-
bacter, Azospirillum, Rhizobium (for non-legumes), Bacillus, and
Pseudomonas.

However, there is a significant opportunity to promote the adop-
tion of biofertilizers in sustainable agricultural systems. At pres-
ent, Pakistan is investing substantial funds (i.e., over 100 billion
rupees) in the import and production of 8.41 million metric tons
of chemical fertilizers. If biofertilizers could account for 10% of
the total fertilizer usage, it could result in annual savings of up
to 10 billion rupees in Pakistan.

The use of microbial biofertilizers in Pakistan’s agriculture of-
fers many benefits, including ease of use, low cost, and potential
improvements to soil quality and crop growth, yield, and quality.
Many research groups and organizations in Pakistan are current-
ly working on developing and promoting the use of biofertilizers
in agriculture. The effort of various research centers and high-
er learning institutes in promoting the use of biologicals to en-
hance crop yield and fertilizers use efficiency is well document.

Ayub Agricultural Research Institute (AARI) in Pakistan is a
leading center for biological nitrogen fixation and biofertilizer
research. They have developed bio-fertilizer products such as
“Associative Diazotrophs” and “Fasloon ka jarasimi teeka” which
can increase crop yields by up to 20% (as per claim). These inoc-
ulants are supplied to farmers in the province on a limited scale
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by the Soil Bacteriology Section at AARI. The institute has been
conducting research since the 1920s.

National institute for biotechnology and genetic engineering
(NIBGE) developed a biofertilizer called BioPower in 1992, which
met 40-70% of crop plants’ nitrogen requirements and resulted
in a 60-80% improvement in crop yield. The technology was
transferred to public and private business entrepreneurs for pro-
duction, and NIBGE has a pilot production unit to upscale pro-
duction to meet future demand. However, inconsistency in field
results led the team to reduce the Biofertilizer Division to a small
section of the Plant Microbiology Division.

The Soil Biology and Biochemistry Division in NARC developed
“Biozote,” a biofertilizer product in 1990, that resulted in a 20-
50% increase in legume crop yield and has a benefit-cost ratio of
30:1. If applied to 50% of the legume area, the technology could
add Rs. 4.0 billion to the national economy through increased
production. The center has a pilot production unit called “Leg-
ume Inoculum Production Unit (LIPU)” and provides approxi-
mately 3,000 culture bags annually to the farming community
for inoculating legume and cereal crops.

The Institute of Soil and Environmental Sciences at the Univer-
sity of Agriculture, Faisalabad focuses on soil microbiology and
biochemistry research and has developed various biofertilizers
containing beneficial bacteria and microbial formulations that
have shown promising results in improving crop yields. They
have extensively studied the effectiveness of different PGPR
and found that those containing ACC-deaminase lower plant
ethylene, making them more resistant to environmental stress-
es. The institute has created biofertilizers utilizing ACC-deami-
nase biotechnology that have proven effective even in stressful
conditions. Additionally, they have produced “Rhizogold” and
“RhizogoldPlus” formulations that increase legume productivi-
ty and minimize the negative impact of salinity stress on cere-
als. These products are currently under extensive evaluation at
farmer's fields.
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The Soil and Environmental Microbiology Lab at the Institute of
Soil and Environmental Sciences, University of Agriculture Fais-
alabad is playing an important role in resolving issues related to
Pakistani soils like, low organic matter, less soil water and fer-
tilizer use efficiency, salinity, drought and waterlogging and se-
verity in climate change. These include subsurface soil compac-
tion, low availability of water and nutrient uptake, low organic
matter, poor soil health, salinity/drought/waterlogging, and soil
degradation. To address these issues, the lab has launched vari-
ous types of biofertilizers to help farmers. Results have shown a
positive response from farmers, with improved growth and yield
of crops.

“The waste decomposer” (a consortium of Bacillus

and Pseudomonas spp.) with following benefits in terms
of better crop yield and soil health.

+ enhances NPK fertilizers uptake

+ enhances immunity against diseases

+ improves soil structure

+ improves soil environment for microbial activity
+ improve seed germination

+ enhance crop yield

“Uni-Grow Soil Conditioner” a soil freshener having low
pH. It increases

« Water use efficiency

- fertilizer use efficiency

+ Defense system in plant against diseases/insect attack
+ Accelerates aeration in soil

+ Breaks subsoil hard pan

+ Improves drainage

+ Improves crop yield

(=) Soil Conditioner

Figure 3 shows the response of Uni-grow soil conditioner on seed germination and grain yield of wheat.
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Biologically augmented rock phosphate
with phosphorus solubilizing bacteria (PSB)

Composting is a useful method for recycling organic waste and
producing manure for crop cultivation, while also enhancing soil
quality. Composts provide a rich source of nutrients, including
nitrogen and phosphorus, as well as organic substrates, which
can improve the physical, chemical, and biological properties of
the soil. Organic acids released during composting can dissolve
the rock phosphate, making it more available to plants. By add-
ing rock phosphate to compost, it can increase the nutrient con-

Biologicaly augmented RP
with PSB

40

20 A AT S

0 2 4 6 8
Total P

tent of the resulting manure, reducing the need for chemical fer-
tilizers and improving soil health. The use of compost enriched
with rock phosphate can be a sustainable and eco-friendly solu-
tion to boost plant growth and fertility (Figure 4).

Composting rock phosphate with organic materials can be a
feasible alternative to enrich manures with phosphorus, as it
can produce organic acids that contribute to the dissolution of
phosphorus during the decomposition process. This method is
particularly promising in Pakistan, where soils are deficient in
phosphorus, and phosphatic fertilizers are costly. Additionally,
Pakistan has significant reserves of rock phosphate, and com-
posting can improve crop growth.

robial Soil Conditioner

Figure 4. Effect of biologically augmented rock phosphate with P solubilizer bacteria on P release pattern and wheat growth.
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Wheat production in Pakistan

The 2023/24 wheat crop yields are anticipated to increase, and
overall production is expected to rise, owing to favorable weath-
er and improved irrigation water availability. The previous year’s
floods raised concerns about a significant decrease in the plant-
ed area for 2023/24, as farmers faced challenges in preparing
their land due to the unavailability of seeds and the lingering
floodwaters, especially in Sindh.

Cumulative fertilizer nutrient offtake during the 2022/23 winter
planting season (October-January) was 4.6 percent lower com-
pared to last year. Phosphate and potash use decreased 25.5
and 69.9 percent, respectively, while nitrogen offtake was 3.9
percent higher.

The federal and Punjab provincial governments increased the
wheat support price for the 2023/24 crop to Rs. 3,900 per 40
kilograms ($346 per metric ton), while Sindh government set the
price at Rs. 4,000 per 40 kilograms ($354 per metric tons). Last
year there was a uniform support price of Rs. 1,950 per 40 kilo-
grams ($290 per metric ton).
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Wheat production area by province is shown in Table 1.

Province Are'.\a. Percentage
(Million Hectares) of Total Area

Punjab 6.47 73

Sindh 1.19 13

KPK 0.78 8

Baluchistan 0.42 4

Total 8.86 100

The plant growth and yield are stagnant day by day because
of low organic matter, deterioration of soil health and several
environmental issues in Pakistan. Biological strategies such as
crop rotation, cover cropping, biofertilizers, microbial compost-
ing and PGPRs can enhance soil health and reduce the need
for synthetic fertilizers. These approaches support the natural
microbial communities in the soil, promote nutrient cycling, and
improve soil structure, resulting in better growing conditions for
crops, consequently ensuring food security in the country.

EY summary

Pakistan faces multiple soil-related challenges that adversely
affect its agricultural productivity and food security. Soil erosion,
salinity, waterlogging, and pollution are some of the major prob-
lems caused by unsustainable land use practices, deforestation,
overgrazing, industrialization, urbanization, and the use of chem-
ical fertilizers and pesticides. These issues result in reduced

fertility, crop production, soil degradation, and human health
impacts. The lack of organic matter in the soil also contributes
to low fertility and productivity. Proper management and sustain-
able agricultural practices are necessary to address these chal-
lenges and ensure food security and sustainable development
in Pakistan.

RESUME

Le Pakistan fait face a divers défis du sol qui compromettent
sa productivité agricole et sa sécurité alimentaire. Lérosion,
la salinité, I'engorgement par I'eau et la pollution du sol sont
quelques-unes des principales difficultés résultant de pratiques
d'utilisation des terres non durables, telles que la déforestation,
le surpaturage, l'industrialisation, I'urbanisation ainsi que I'em-
ploi d’engrais chimiques et de pesticides. Ces problématiques
contribuent a une baisse de la fertilité des sols, a la réduction des

rendements agricoles, a la dégradation des terres et a des effets
néfastes sur la santé humaine. En outre, 'insuffisance de matiéere
organique dans le sol diminue également la fertilité et la produc-
tivité. Il est donc impératif d’adopter une gestion adéquate et des
pratiques agricoles durables pour surmonter ces obstacles et as-
surer la sécurité alimentaire ainsi que le développement durable
au Pakistan.
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CLIMATE CHANGE IMPACT ON OIC
STRATEGIC COMMODITIES:

WHEAT, RICE AND CASSAVA
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Introduction

Climate change is a very important and immediate problem
that affects the whole world. It's changing our planet and the
basic things we need to live. Agriculture, or farming, is great-
ly affected by this change. The way ecosystems, plants, and
how people make a living from farming are facing new and big
challenges. The problems become even bigger when you think
about conflicts between countries, like the war between Rus-
sia and Ukraine. These conflicts make it harder to ensure that
everyone has enough food. The effect of climate change on
important crops like wheat, rice, and cassava becomes a key
focus. These crops are crucial in making sure people around
the world have enough to eat.

| RCP 4.5

mm/manth

1986-2005

2046-2065

Astana, Kazakhstan

The Organization of Islamic Cooperation (OIC), a collective of
nations bound by shared values and challenges, finds itself
at the forefront of this transformative period. The strategic
commodities that have sustained these nations for centuries
are now under the shadow of climate change and climate
variability presenting not just an environmental hurdle but a
complex nexus of economic, social, and geopolitical impli-
cations. We navigate through the nuanced vulnerabilities of
Wheat, Rice, and Cassava, unravelling the intricate tapestry
of how these commodities stand at the crossroads of global
climate shifts. As we explore the scientific projections, so-
cio-economic implications, and potential interferences in the
agricultural landscape, one entity emerges as a beacon of
hope - the Islamic Organization for Food Security (IOFS).
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Figure 1. Average change in annual precipitation (mm/month) for RCP 4.5 and RCP 8.5, ESCWA et al. 2017
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In the face of such challenges, IOFS stands as a testament to
collective resilience and proactive adaptation to develop climate
resilient ecosystem and society. Established with the explicit
mandate to enhance food security and foster agricultural coop-
eration among OIC member countries. Drought conditions will
prevail in future under both RCPs till end of this century that is
threat for food security in this region. Through collaborative initi-
atives, adaptive strategies, and international partnerships, IOFS
not only addresses the imminent threats of climate change but
lays the groundwork for a sustainable, climate-resilient future.

Understanding the Agricultural Landscape
in 01C member countries

Agriculture, commanding a substantial 40% of the OIC land and
voraciously consuming an alarming 70% of available water re-
sources, emerges as the cornerstone of human survival. This
vast sector, however, finds itself entangled in the complex web
of climate change, where disruptions transcend mere environ-
mental concerns, reaching deep into the socio-economic fabric
of nations.
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AT
) A geria

=) Morocco

India

Dominican Republic
q Tunisia

South Africa

China 19.95%

Poland 17.18%

Finland

11.98%

United Kingdom 8.66%

United States 6.69%

Figure 2. Share of consumer expenditure spent on food (FAO, 2021)
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The far-reaching impact of climate change manifests through a
myriad of alterations in established patterns. Shifts in precipita-
tion regimes and unpredictable temperature fluctuations pose
significant challenges, not only to the immediate productivity of
crops but also to the overarching economic dynamics of coun-
tries heavily dependent on agriculture. The intricate balance
that sustains global food systems becomes increasingly pre-
carious under the influence of these climatic shifts and climate
variability.

At the heart of this challenge lies the complex interplay between
climate change and food security, a relationship that knows
no borders. Over 2.5 billion people in developing countries, a
substantial portion of which comprises OIC nations and more
than 3.1 billion people - or 42% of the world’s population did not
have the means to eat healthily, an overall increase of 134 mil-
lion compared to 2019, and 148 million children (five years old)
continue to suffer from malnutrition and 37 million (5.6%) were
overweight. This vast demographic not only engages in agricul-
tural activities for sustenance but also contributes significantly
to the global agricultural supply chain. The consequences of this
interdependence are further magnified by the reliance on the ex-
port of key commodities, transforming climate change from a
regional concern to a pervasive global threat to food security.

59
37.59%

37.26%

33.93%

32.08%

26.8%

24.19%

Food expenditure only includes food consumed at home, and does not include alcoholic or Tobacco

To really get the big picture of this worldwide problem, we need
to look closely at how countries are dealing with the complicat-
ed relationship between climate change and farming. These
countries rely a lot on selling goods to other countries, which
makes them vulnerable to the changing prices and demands in
the world market. This can make their money situation very un-
stable. For countries in the OIC (Organization of Islamic Coop-
eration), their money often depends a lot on certain important
crops like wheat, rice, and cassava.

Data reveals the magnitude of this vulnerability. A substantial
portion of OIC member countries heavily relies on agricultural ex-
ports, with key commodities serving as economic cornerstones.
For instance, in MENA region, wheat and rice play pivotal roles
not only in ensuring food security but also in contributing signif-

icantly to foreign exchange earnings. The intricate web of glob-
al agricultural trade, however, becomes a double-edged sword
in the face of climate change. While these nations contribute
substantially to the global food supply, they are simultaneously
exposed to the volatility induced by climatic shifts.

The interconnection of climate change, agriculture, and global
markets underscores the need for a comprehensive and collab-
orative approach to address this multifaceted challenge. The re-
percussions of a disrupted agricultural landscape extend beyond
immediate food shortages, encompassing broader socio-eco-
nomic implications. As the world grapples with the complexities
of climate change, finding sustainable solutions that safeguard
not only crop productivity but also the livelihoods of millions be-
comes an imperative shared by nations across the globe.
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0IC Strategic Commodities: Vulnerabilities
and Challenges

Wheat: The Staple Grain Under Threat

Wheat, serving as a dietary staple for millions, confronts es-
calating challenges in the Islamic region due to the impacts of
climate change. Scientific projections suggest an impending
decrease in wheat productivity, attributed to the shifting tem-
perature norms and altered precipitation patterns. This ominous
trend not only poses a threat to sustainable wheat production
but also has broader implications for the economies of OIC na-
tions heavily reliant on wheat exports. The potential reduction
in wheat yields not only strains these nations economically due
to fluctuating global demand but also poses a critical threat to
their foreign exchange earnings. As climate change continues,
the implications for the agricultural landscape in the Islamic
region are increasingly pressing, necessitating proactive meas-
ures to ensure food security and economic resilience.
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Previous studies from around the world have thoroughly inves-
tigated how changes in climate affect the production of wheat
crops. Most studies focusing on the Islamic region have primar-
ily examined the interplay between climate change and wheat
production at national and regional levels. Some research has
explored into specific regions, recognized for its highest wheat
yield. However, the impacts of climate change on food produc-
tion exhibit variability across regions with diverse climate con-
ditions. Studies evaluate the enduring consequences of climate
change on wheat production in the top three provinces of the
northern Islamic region and aim to comprehensively analyse the
heterogeneous influence of changing climate on wheat produc-
tion, propose targeted measures for adapting to climate change
in the primary grain-producing areas of the Islamic region, and
contribute to enhancing food security strategies. Refer to the
Figure below for a visual representation of the dynamic inter-
connections between climatic factors, other determinants, and
wheat production in the region.

Figure 3. Dynamic nexus between climatic factors, other determinants, and wheat production (Huaquan et al., 2022).

Visible changes in temperature and rainfall, both at a global
and regional scale, have been recognized as a climate change
phenomenon within the Islamic region. These changes, charac-
terized by shifts in both the amount and timing of occurrences,
have exerted diverse impacts on agricultural inputs and pro-
duction, particularly affecting the Islamic region's ecological
systems.

In the Islamic region, the rise in gases like CO, (carbon dioxide),
CH, (methane), and N,O (nitrous oxide) is the main reason be-
hind the greenhouse effect, which is majorly caused by human
actions. These gases are crucial because they trap solar energy,
affecting the region’s climate.

To delve deeper, greenhouse gases (GHGs) come from various
human-induced sources across different sectors, including en-
ergy, transportation, and agriculture. In energy, burning fossil
fuels for electricity and heat is a significant source of CO,. In
transportation, vehicles emit CO, and other GHGs, contributing
to the overall emissions.

Agriculture is a noteworthy sector, especially in the context of
this discussion. It releases various greenhouse gases like meth-
ane from livestock and rice paddies and nitrous oxide from fer-
tilizer usage. In the Islamic region, agricultural practices, includ-

ing the cultivation of staple crops and livestock farming, emit
these gases, impacting the climate.

While certain areas within the Islamic region, particularly those
above 55° northern latitude, may experience positive effects on
agricultural production due to climate change, there is a height-
ened concern for severe negative impacts in hot and dry areas.
Developing countries within the Islamic region are anticipated
to face more pronounced rises in temperature and reduced rain-
fall, accentuating the vulnerability of these regions. Particular-
ly the frequency and intensity of extremes climatic events has
increased in these regions due to climate change as reported
by 6" Assessment report of IPCC in 2023. In the Islamic region,
the frequency and intensity of rare climatic phenomena, includ-
ing drought, heatwaves, cold spells, and floods, are expected to
escalate. Developing countries in the Islamic region will likely
bear the effect of these changes, posing significant challenges
to agricultural production systems.

Even though many of the world’'s most arid and semiarid areas
are situated in developing Islamic countries, there is a notable
scarcity of research and scientific studies addressing the im-
pacts of climate change in these regions. This knowledge gap
calls for increased attention to understand and mitigate the spe-
cific challenges faced.
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Studies conducted in NENA, a significant part of the Islamic re-
gion, confirm the occurrence of climate change. Notably, pre-
dictions for NENA region indicate a reduction in wheat yield by
an average of 14% to 21%, highlighting the urgency for tailored
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strategies to safeguard agricultural production in the face of
changing climatic conditions. As we look at the available data,
the trends align with these predictions, emphasizing the press-
ing need for adaptive measures.
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Figure 4. Country Panamaxes currently required Additional number of panamaxes needed to supply wheat.

This figure shows how many Panamax-sized ships would be
needed to deliver wheat imports to each country now and in
2030. Each ship represents a Panamax-sized vessel carrying
55,000 tonnes of wheat, and the numbers shown are estimated
from reported import volumes not the actual number of ships
arriving. Demand in 2030 is calculated based on populations
growing at UN-estimated rates, and each country’s food import
dependency remaining at current levels.

Rice: A Precarious Future

The Fifth Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC_AR5) underscores a global increase in
the average surface temperature by approximately 0.85°C from
1880 to 2012, with continuous upward trends over the past de-
cade. Recognizing the implications of climate change on global
food production, particularly the potential risks to future crop
yields, is crucial. Within the Islamic region, where rice serves as
the main ration crop for over 65% of the population, understand-
ing the impact of climate change on rice production is dominant.

The Islamic region, being a significant global player in rice
production, faces a critical challenge in maintaining high rice
yields to ensure food security for a substantial portion of its
population. The region’s sensitivity to global climate change is
underscored by a 1.6°C increase in the annual average surface
temperature from 1951 to 2017, exceeding the global average.
The Islamic region has also experienced more frequent extreme
weather phenomena, heightening concerns about the potential
impact of global warming on rice production.

Recent data from the Islamic region further highlight the ur-
gency of addressing climate change impacts. Observations in-
dicate not only a rise in average surface temperature but also
an increase in the frequency of extreme weather events. These
events, including high and low-temperature extremes, pose di-
rect threats to rice production systems in the Islamic region. As
it is projected from future climate change scenarios that precip-
itation frequency and intensity will also reduced in many these
regions; low irrigation water will also be among main challenges
for rice sustainable production other than GHGs contribution
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like CH4 emission from paddy field (current traditional produc-
tion technologies).

Rice, serving as a dietary cornerstone in many OIC countries,
is susceptible to the changing climate, particularly in regions
where it serves as a primary food source. The intricate water
management systems crucial for rice cultivation face disruption
due to altered precipitation patterns. This not only threatens
food security but also jeopardizes the socio-economic stability
of nations heavily reliant on rice exports.

The vast and diverse rice-growing regions in the Islamic region,
ranging from plateaus to coastal deltas, exhibit significant tem-
poral and spatial differences in the impact of climate warming
on rice production. Various rice-growing patterns and systems,
such as dual cropping rice, medium-cultivation rice, and sin-
gle cropping rice, further contribute to the complexity of the
situation.

While global studies have clarified the response characteristics
of food production to climate warming, the focus on the Islamic
region’s specific conditions remains limited. Most existing re-
search relies on model analysis and historical data mining, con-
tributing to uncertainties about the impact of climate change
on specific countries and seasonal crops. Recent experimental
research and long-term field observations on the response and
adaptation of crop growth to climate warming offer valuable
empirical data for comprehensive analysis. In recent past the
state of the art technologies being implemented like modelling,
GHGs emission, big data, and sensing technologies for reliable
and accurate findings related to climate change. But still the
current rice production systems are vulnerable and crucial ad-

Cassava production
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aptation and imitation strategies are required to develop climate
resilient agriculture and agro ecosystems for food security.

Cassava: Resilience Amidst Uncertainty

Cassava, a key source of carbohydrates in many OIC countries,
exhibits a degree of resilience to climate change. Scientific in-
sights reveal that while cassava shows adaptability to shifting
conditions, alterations in precipitation patterns and an increased
frequency of extreme weather events pose substantial challeng-
es. Given the crucial role of cassava in ensuring food security,
adaptive strategies and sustainable practices are imperative.

In regions with a significant Islamic presence, such as parts
of Africa and Southeast Asia, cassava production plays a cru-
cial role in ensuring food security and contributing to econom-
ic development. While the global cassava production in 1961
amounted to 78.5 million tons, with Africa contributing around
44%, by 2017, the worldwide production had surged to 322 mil-
lion tons. Despite Africa’s substantial share, accounting for over
58% of cassava production and more than 75% of cultivated
land, the average fresh root yield per hectare in the region is 8.9
tons, significantly lower than the global average of 11.9 tons per
hectare and the Asian average of 13.3 tons per hectare.

Major cassava-producing countries with Islamic populations
include Nigeria, the Democratic Republic of the Congo and In-
donesia. In smallholder farmer conditions, fresh root yields are
estimated to range from 1 to 10 tons per hectare. However, with
the adoption of high-yielding cultivars and improved crop man-
agement practices, yields can potentially reach 75-80 tons per
hectare.

Figure 5. Cassava production statistics by country (Mt/year), based on data from FAOSTAT

Over the past six decades, cassava production has experienced
consistent growth, with the most significant increases observed
in Africa and Asia, especially from 1996 to 2017. This growth
is attributed in part to the expansion of the harvested area in
Africa as farmers recognize the economic significance of the
crop. Additionally, substantial yield gains in Asia resulted from
the adoption of new improved cultivars and enhanced agronom-
ic practices.

The growth in cassava production is expected to continue in
Islamic regions, driven by the crop’s resilience to drought and

its ability to yield well on marginal and low-fertility soils. Many
countries within these regions recognize the economic poten-
tial of cassava as a versatile crop for food, feed, and industrial
purposes. In Africa, the demand is primarily food-driven, while
in Asia, the industrial applications for starch, livestock feed,
and biofuel production contribute to the increasing demand for
cassava. This aligns with the economic and agricultural needs
of diverse communities within Islamic regions, emphasizing
the role of cassava in sustainable agriculture and economic
development.
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Based on the individual farmer’s agricultural objectives, climate
adaptation practices can serve economic and/or non-economic
purposes. According to the random utility theory, an economic
agent will opt for climate change adaptation methods based on
the values associated with qualities and alternatives that offer
higher utility. In the context of cassava farming, a rational farmer
is expected to choose a set of adaptation strategies with lower
costs and greater productivity potentials, aiming to maximize
the economic gains from adapting to climate change, even if
these activities have adverse environmental effects. When de-
ciding on adaptation, it would be impractical for a smallholder
farmer to prioritize soil preservation and fertility enhancement
over the objective of profit maximization. However, if a farmer
emphasizes both improving crop productivity and environmen-
tal benefits when selecting adaptation practices, it becomes
feasible to achieve increased farming rewards. This approach
enhances the likelihood of choosing multiple adaptation prac-
tices to optimize farming profits.
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The evaluation of cassava farmers’ decisions to adopt specific
climate change adaptation strategies is based on relative pro-
ductivity. The study speculates that farmers consider not only
socio-economic attributes but also factors like farm capacity,
farming systems, and climate variables when choosing adapta-
tion strategies. These drivers of adaptation choices can directly
impact both farm productivity (an economic goal of adaptation)
and environmental health (a non-economic goal of adaptation).
The expectation is that the farmers’ selection of climate change
adaptation practices will also indirectly influence the environ-
mental conditions and cassava productivity of their farms.
Therefore, this article is centred on identifying the factors that
influence the choice of climate change adaptation practices and
pinpointing the most effective climate adaptation techniques.
The goal is to sustainably enhance IOFS’s cassava productivity
and support climate-smart agriculture.

DRIVER ADAPTATION CHOICE OUTCOME
Socioeconomic
atfributes
Farmers' age, marital Climate Change
status, pender, farming Ad ap?atlon
objectives, land ownership, Practices (CCAP)
primary occupation, social -lIrrigation Cassava Productivity

and economic networks

-Inorganic fertilizer

$ -Organic manure

Indirect effect

== (monetary rewa.rd)
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. -Crop rotation Healthy Environment
Farm variables -Crop diversification (non-monetary reward)
Farm size, farming system, -Multiple cropping
Intreropping ete. -Planting of tree
Climate and Crops
environmental -Multiple planting
dates
variables -Alternate fallow
Climate conditions and

severity etc.

Figure 6. Conceptual framework for the choice of climate change adaptation practices
in cassava farming and its effect on productivity (Olabisi et al. 2023).

Amidst the challenges posed by climate change on the strategic
commodities of the OIC member countries, the IOFS emerges
as a crucial player. Endowed with the mandate to enhance food
security and agricultural cooperation, the IOFS plays a pivotal
role in formulating adaptive strategies, fostering resilience, and
promoting sustainable practices to effectively navigate the im-
pending crises.

Collaborating closely with OIC member countries, the I0FS
spearheads adaptive strategies to mitigate the impact of cli-
mate change on strategic commodities. Immediate measures
such as intercropping, biodiversity enhancement, leguminous
based crop rotation, and the use of drought-tolerant crop vari-
eties, soil health, agro-forestry take precedence. The I0FS-led
initiatives also emphasize promoting sustainable production
practices, including integrated pest management and targeted
precision irrigation and fertilization, ensuring the development
of climate-resilient agricultural systems

Functioning as a platform for collaborative initiatives within
the OIC framework, the IOFS facilitates knowledge exchange,
resource sharing, and joint research endeavours. These collab-

orative efforts enable OIC nations to collectively build adaptive
capacity, pool expertise, and develop region-specific strategies
to tackle climate-induced challenges effectively. The shared
vulnerabilities faced by OIC member countries underscore the
importance of collaborative resilience-building.

Recognizing that the impact of climate change on OIC strategic
commodities necessitates international support, the IOFS acts
as a bridge between OIC member countries and the global com-
munity. Actively engaging with international organizations and
developed nations, the I0OFS highlights the unique challenges
faced by OIC countries and garners support for implementing
adaptive measures, capacity building, and technology transfer
to tackle climate change and ensure food security.

Conclusion and Recommendations

In conclusion, the reverberations of climate change on OIC stra-
tegic commodities demand not just attention but concerted
action. Wheat, rice and cassava, integral to OIC nations, face
unprecedented challenges that transcend mere environmen-
tal concerns. The IOFS emerges as a linchpin in this endeavor,



20| FOOD SECURITY HUB

offering not just strategies but a framework for collective resil-
ience. Through adaptive measures, collaborative initiatives, and
international partnerships, the IOFS lays the foundation for a
future where OIC nations not only tackle the storm of climate
change but also develop climate resilient food production sys-
tems for food security in OIC nations.

In response to the intricate challenges facing food security, a
set of comprehensive recommendations has been proposed
with a particular emphasis on transforming food systems along
the entire value chain for wheat, rice, and cassava. This entails
initiatives covering production, processing, supply chains, and
consumption, tailored to the unique challenges associated
with these staple crops. The strategic transformation of food
systems is considered pivotal for addressing the specific com-
plexities within the wheat, rice, and cassava sectors, ensuring
a sustainable and resilient approach to their production and
utilization.

Simultaneously, there is a strong advocacy for the reassess-
ment and reinforcement of food security policies, with a target-
ed focus on the nuances of wheat, rice, and cassava production.
This includes a keen emphasis on investment, support, trade,
and the reduction of losses and waste, guided by accurate and

EY summary
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reliable data specific to these crops. Furthermore, addressing
climate change is paramount in the context of wheat, rice, and
cassava production. Recommendations underscore the integra-
tion of climate change considerations into overarching strat-
egies, policies, and programs to fortify the resilience of these
crops against evolving climatic challenges Sustainability per-
spectives, particularly in the judicious use of water resources,
are deemed crucial for the wheat, rice, and cassava sectors. To
navigate the uncertainties associated with climate change, the
development of risk management strategies tailored to these
crops is strongly advised.

Collaborative efforts are deemed essential, with a specific focus
on regional and international cooperation for wheat, rice, and
cassava. This collaborative approach aims to collectively tackle
challenges and enhance the effectiveness of food security initi-
atives, with targeted responses to the aftermath of the Covid-19
crisis on wheat, rice, and cassava value chains. Initiatives are
proposed to specifically strengthen the role of Small and Medi-
um-Sized Enterprises (SMSAs) in the resilience of wheat, rice,
and cassava value chains during the post-COVID-19 economic
recovery.

This article examines the impact of climate change on agricul-
ture in Organization of Islamic Cooperation member countries,
focusing on strategic crops like wheat, rice, and cassava. Ag-
riculture is critical in these nations, using substantial land and
water resources. The article highlights the challenges posed by
climate variability, including shifts in temperature and precipi-
tation, which affect crop productivity and economic stability. It

also delves into greenhouse gas emissions from various sectors,
emphasizing agriculture’s role in the Islamic region. The Islamic
Organization for Food Security is presented as a key entity in pro-
moting adaptive strategies and sustainable practices to combat
climate-related threats and a collaborative approach to ensure
the sustainability of agricultural systems and the well-being of
Islamic countries amidst global environmental challenges.

RESUME

Cet article examine I'impact du changement climatique sur I'ag-
riculture dans les pays membres de I'Organisation de Coopéra-
tion Islamique, en se concentrant sur les cultures stratégiques
comme le blé, le riz et le manioc. Lagriculture est essentielle
dans ces pays, car elle utilise d'importantes ressources en terres
et en eau. Le texte met en évidence les défis posés par la varia-
bilité climatique, notamment les changements de température et
de précipitations, qui affectent la productivité des cultures et la
stabilité économique. Il se penche également sur les émissions

de gaz a effet de serre de divers secteurs, mettant I'accent sur
le role de l'agriculture dans la région islamique. L'Organisation
Islamique pour la Sécurité Alimentaire est présentée comme une
entité clé dans la promotion de stratégies adaptatives et de pra-
tiques durables pour lutter contre les menaces liées au climat
et d'une approche collaborative pour assurer la durabilité des
systemes agricoles et le bien-étre des pays Islamiques dans un
contexte environnemental mondial.
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Introduction

The development of the space industry creates notable precon-
ditions for the implementation of methods for assessing the
state of the vegetation cover on the Earth’s surface. Today, on
the basis of images from space, a large number of different in-
dicators characterizing the growth and development of plants
are calculated. One such popular measure of active biomass is
undoubtedly the NDVI index, commonly referred to simply as the
vegetation index. This indicator is used to monitor the condition
and productivity of crops in many countries around the world.

Firstly, much attention has been paid to the development of a
software and information component that allows processing
and visualizing satellite information, and in particular, the devel-
opment of mathematical models (Al/ML models) for monitor-
ing and predicting the state of crops. Modeling the dynamics of
vegetation indices in this regard is a significant task of practical
importance.

Secondly, weather forecasting plays an important role in ag-
riculture, which is a determining factor in helping farmers get
healthy and abundant crops. Predicted rainfall and tempera-
tures, together with historical data, are key weather parameters
for agriculture to plan field work from planting to harvest, with
fertilization and herbicides in between. While some chemicals
need to be sprayed in dry weather, others require moisture to
activate. In addition, each crop requires a certain soil tempera-
ture for planting. Thus, farmers cannot achieve the best effect
without a reliable agricultural weather report that saves costs
and minimizes risks.

During the last 3 years the team of “Acash Systems” company
developed the “Agrogen” project which gathered scientific and
technical data in order to give solutions to solve issues of the
farming community in Kazakhstan using IT instruments.

Satellite and meteorological monitoring
service for agricultural purposes

Service of Satellite Monitoring of Crops is designed to auto-
mate the processing and analysis of data received as a result of
monitoring measurements of satellite images, elevation maps
and meteorological data and transfer them to agricultural cli-
ents. Microservice provides processing of results of monitoring
measurements in the automated mode.

Kazakhstan

This microservice uses satellite monitoring technologies that al-
low you to collect data on the state of soil, vegetation, moisture,
yield and other parameters in real time. This information is used
to analyze and predict the condition of crops, as well as to opti-
mize agricultural production.

This tool can be integrated into various software systems such
as farm management systems, decision programs, monitoring
systems, etc. It can also be used in conjunction with other mi-
croservices such as weather forecasting, pest monitoring, etc.

The use of service allows to improve the efficiency of agricultur-
al production, optimize the costs of its production and increase
productivity.

A microservice consists of two main modules:

+ module for processing and analyzing satellite data
+ meteorological data transmission module;

From satellite data, you can extract such indices as NDVI, GND-
VI, CIGreen and NDMI and others. Based on meteorological
data, you can get information about air temperature and humid-
ity, wind speed and direction, pressure and precipitation, as well
as a weather forecast for 14 - 16 days.

Agricultural focus: vegetation indices

Vegetation indices are designed to determine the health status
of plants throughout the growing season. They can indicate the
state of soil fertility (lack of nitrogen), provision of plants with
moisture, chlorophyll content in plants, plant density. The follow-
ing are some of the more common vegetation indices that can
be calculated from Sentinel-2 data:

+ NDVI (Normalized Relative Vegetation Index) is a remote
sensing index that is used to assess the health, density and
productivity of vegetation. It is calculated by subtracting
the near-infrared (NIR) reflectance from the red reflectance
and then dividing the result by the sum of the two reflec-
tances. NDVI values range from -1 to 1, where values close
to 1 indicate dense, healthy vegetation, and values close to
-1 indicate bare soil or water.

« GNDVI (Green Normalized Relative Vegetation Index) is a
variant of NDVI that is used to assess the health, density
and productivity of vegetation. GNDVI values range from
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-1 to 1, where higher positive values indicate healthier and
more abundant vegetation, and lower values indicate less
healthy or sparse vegetation. Compared to NDVI, GNDVI is
more sensitive to changes in green vegetation. Therefore,
GNDVI can be particularly useful in applications where the
focus is on monitoring changes in green canopy, such as
assessing the condition and density of pastures or evaluat-
ing the productivity of certain crops.

ClGreen (Chlorophyll Index) is a measure of the amount of
chlorophyll in vegetation. It is calculated using the reflec-
tance values of different wavelengths of light and is used
to evaluate the health and productivity of vegetation. Sever-
al different chlorophyll indices have been developed, each
using different combinations of reflectance values for dif-
ferent wavelengths.

NDMI (Normalized Difference Moisture Index) is a vege-
tation index used to assess moisture content and water
stress in vegetation. NDMI is sensitive to changes in the
water content of the canopy and can give an indication of
the state of the water in the plants. NDMI values range from
-1 to 1, where higher positive values indicate higher mois-
ture content and healthier vegetation, and lower values in-
dicate lower moisture content and potential water stress.
Therefore, NDMI is especially valuable for drought monitor-
ing, irrigation management and environmental studies.

SAVI (Soil Adjusted Vegetation Index) is a variant of NDVI
that is used to assess the health, density and productivity
of vegetation. It is calculated by adjusting the NDVI for the
effect of soil brightness on vegetation reflectivity. SAVI typ-
ically uses a soil correction factor (L) to reduce the effect
of soil reflectivity on the NDVI value. It is usually used in
areas with sparse vegetation or with a high proportion of
bare soil.

MSAVI (Modified Soil Corrected Vegetation Index) is a
widely used vegetation index in remote sensing and ag-
riculture. It is designed to assess and monitor the health
and strength of vegetation. The index takes into account
the effect of soil reflectivity, which can interfere with veg-
etation assessment. By including a soil correction factor,
MSAVI compensates for differences in soil reflectance and
provides a more accurate measure of vegetation condition.
This is especially useful in areas where there is significant
soil background influence, such as agricultural fields.

NDRE (Normalized Red Edge Difference Index) is a vegeta-
tion index commonly used in remote sensing and agricul-
ture to assess plant health, especially in relation to chlo-
rophyll content and vegetation load. The main difference
between NDRE and NDVI lies in the bands used for compar-
ison. NDVI compares near-infrared reflectance to red, and
NDRE compares near-infrared to red edge. NDVI primarily
indicates the overall strength and density of vegetation,
while NDRE focuses on chlorophyll content and vegeta-
tion stress. The NDRE is particularly useful for assessing
specific aspects of plant health such as nitrogen content,
leaf area index, and vegetation stress caused by factors
such as water stress, disease, or nutrient deficiencies. It
provides a more accurate assessment of the physiological
state of plants compared to NDVI.

Relative NDVI (RNDVI) is not a constant value of certain
factors, but the ratio of the actual NDVI taken from the field
to the NDVI of a certain value. The last value is laid down
from the goal for which the RNDVI is calculated.
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Index Formula
B8 - B4
D] B8 + B4
B8 — B3
GNDVI B8 + B3
B8
ClGreen B_3 =1
B8 - B11
RBLIL B8 +B11
(1+L)x(B8~-B4)
SAVI BS + —B4+ L roe L =0.33
2*B8 + 1 —V(2*B8 + 1)2 — 8*(B8 — B4)
MSAVI
2
B8 - BS
NEIRE B8 + B5
NDVI where NDVI is the last actual NDVI
_ value of the entire field, NDVI_last is
RNDVI,, NDVI,., the average NDVI value of the three
previous images.
where NDVI is the last actual NDVI
NDVI value of the entire field, NDVI_max
RNDVI —_— is the maximum value of the actual
mex NDVI ., NDVI from the section of the field

under consideration.

Objectives of the service

Service solves the following production tasks:

+ Observation of changes in vegetation indices obtained us-
ing high-resolution satellite images and allows you to track
the dynamics of plant development. The difference in veg-
etation indices indicates differences in the development of
crops in the fields, and will signal the need for certain agri-

cultural work in specified areas

+ Observation of meteorological data (the sum of active /
effective temperatures from the date of sowing, air temper-
ature, daily precipitation, snow depth, wind speed, weather
forecast and timely notification, saving the history of mete-

orological conditions)

+ Storage and analysis of data on the state of the soil: sur-

face temperature, soil moisture (up to 1 meter);

+ Reconstruction of distorted or missing data (cloud

scattering).

« At the same time, the service ensures the creation of a
structured database of information and data with the abili-

ty to search by various query parameters.
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Service functionality

Service provides three sorts of data:

1. Vegetation indices for specified fields based on Sentinel-2
satellite optical imagery.

2. Meteorological data for the specified fields based on the
NOAA GFS model.

3. Height map based on ALOS data.

GIS monitoring

The data provided by the geographic information system (GIS) is
based on the images of the Sentinel I/2 satellite. The frequency
of satellite images is 3-4 days. The resolution of one pixel from
the images of this satellite is 10x10 m. The data from the sat-
ellite is downloaded in the form of RGB and NIR color models,
which are used to calculate vegetation indices: CIGreen, GNDVI,
MSAVI, NDMI, NDVI, NDRE, RNDVI and SAVI.

Based on GIS data, the service receives data for calculating veg-
etation indices throughout the entire field season. With the help
of the Whittaker Smoother mathematical model, it restores dis-
torted pixels (for example, pixels of a field covered with clouds)
based on past data. Vegetation indices and meteorological data
as they accumulate can be presented in analytical illustrations
by means of maps and graphs with statistical calculations for
vegetation indices and the sums of precipitation, temperatures
and other accumulated data.

Data Source on GIS monitoring: Sentinel-2

Sentinel-2 is a family of satellites owned by the European Space
Agency. The task of satellites is to monitor the use of land, for-
est and water resources, and can be used to eliminate the con-
sequences of natural disasters.

The Sentinel 2A/2B are equipped with a Multispectral Imager
(MSI) optoelectronic multispectral sensor for imaging at 10m
(four visible and near infrared), 20m (six red edge and shortwave
infrared) and 60m (three bands of atmospheric correction) ) in
the visible, near infrared (VNIR) and shortwave infrared (SWIR)
regions of the spectrum, including 13 spectral bands, which
guarantees the display of differences in the state of vegetation,

including temporal changes, and also minimizes the impact on
the quality of atmospheric imaging. Orbit with an average height
of 785 km.

The Sentinel-2 satellites provide global coverage of the earth’s
surface every 10 days from one satellite and 5 days from 2 sat-
ellites, making the images and data valuable for use in ongoing
research.

For the required geometry, the so-called Sentinel-2 product is
loaded, which is an ortho image of 100x100 km2 in the UTM/
WGS84 projection. Each such product contains the following
bands:

Band name Band number
Coastal aerosol B1
Blue B2
Green B3
Red B4
Vegetation Red Edge B5
Vegetation Red Edge B6
Vegetation Red Edge B7
NIR B8
Narrow NIR B9
Water vapour B10
SWIR - Cirrus B11
SWIR B12
SWIR B13

Classification map (Sentinel 2)

In addition, Sentinel 2 supports a classification map that is gen-
erated for each Sentinel-2 level 1C product at a resolution of
60m, and the byte values of the classification map are organized
as shown below:
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Label (byte

Classification
number)

0 No data

Saturated or Defective

Cast shadows

Cloud shadows

Vegetation

Not vegetated

Water

Unclassified

Cloud medium probability

O |0 N o o | | W IN | =

Cloud high probability

S
o

Thin cirrus

11 Snow or Ice

Meteorological monitoring

Meteorological monitoring includes the provision of data on me-
teorological conditions in the specified fields. The data provid-
ed is based on the American NOAA GFS model, which provides
both historical weather data from January 1, 2015, and weather
forecast for 14-16 days ahead with a maximum frequency of 3
hours.

It should be noted that NOAA GFS divides the world map into
cells with a maximum resolution of 0.25x0.25 square degrees
(approximately 19 x 28 sg. km. in Kazakhstan) and provides data
on points located at the intersection of these cells. Meteorolog-
ical parameters of the specified field are calculated as follows:

1. The latitude and longitude of the field centroid is
determined.

2. The 4 closest points to this centroid are determined for
which there are data from NOAA GFS.

3. Meteorological parameters per centroid are calculated us-
ing linear interpolation.

4. These calculated meteorological parameters per centroid
are considered universal throughout the field.

Data Source on meteorological monitoring:
NOAA GFS

Weather data is provided by NOAA GFS. The Global Forecast-
ing System (GFS) is a weather forecasting model developed by
the National Centers for Environmental Prediction (NCEP) that
generates data for dozens of atmospheric and soil variables,
including temperature, wind, precipitation, soil moisture, and at-
mospheric ozone. The system combines four separate models
(atmosphere, ocean, land/soil and sea ice) that work together to
accurately display weather conditions.

GFS runs four times a day, providing up to 16 days of forecasts.
The forecast component uses a cubed finite volume (FV3) mod-
el with ~13 km resolution, with an atmosphere coupled to the
NCEP global wave model. Vertically, the model is divided into
127 vertical layers. It gives an hourly forecast for the first 120
hours, then 3 hours for days 5-16.
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Forecasts are available to the public through various channels
such as the NOAA website, weather apps, and other services.
The GFS model also provides input to other models such as re-
gional forecast models and storm surge models. These models
use information provided by GFS to make more detailed predic-
tions for specific regions or weather events.

The Global Forecast System (GFS) uses a large amount of ob-
servational data from various sources to initialize the model and
improve the accuracy of forecasts. Some of the key sources of
observational data used by the GFS include:

+ Weather Stations: The GFS model uses data from weather
stations around the world to provide information on tem-
perature, humidity, wind speed and direction, pressure, and
precipitation.

+ Satellites: The GFS model uses data from various satel-
lite instruments such as microwave radiometers, infrared
sounders, and laser radars (lidars) to provide information
on temperature, humidity, wind speed and direction, and
precipitation at different levels of the atmosphere.

« Radiosonde: The GFS model uses data from radiosondes,
instruments mounted on weather balloons that measure
temperature, humidity, pressure, and other parameters as
they rise through the atmosphere.

+ Buoys: The GFS model uses data from ocean buoys that
provide information on ocean temperature, salinity, wave
height, and other oceanographic parameters.

+ Aircraft: The GFS model uses data from aircraft that fly
through the atmosphere and collects data on temperature,
humidity, wind speed and direction, and other parameters.

The GFS model also uses data from other sources such as ra-
dar, lightning networks, and ground-based lidar to improve the
accuracy of forecasts. The model uses these observations to
initialize the model, which means providing initial conditions for
the model to run. The model then uses equations to simulate the
movement and behavior of the atmosphere, given observations,
to make weather forecasts.

It is important to note that while the GFS model provides valua-
ble information, it is not perfect and forecasts should be consid-
ered as a guide and not as final forecasts as weather is a com-
plex system and there are always uncertainties that can affect
forecast results.

Data Source on relief: ALOS

The Digital Elevation Model (DEM) project is a technical imple-
mentation of obtaining a height map on the territory of Kazakh-
stan. The elevation map was obtained from the Advanced Land
Observing Satellite (ALOS) project, a satellite developed and op-
erated by JAXA (Japan Aerospace Exploration Agency) that was
used to observe and collect data on the Earth's surface.

The “ALOS 3D World Map” is a digital elevation model (DEM)
created by JAXA using data collected by ALOS. The map is a
high-resolution, global 3D image of the Earth’s surface and cov-
ers approximately 80% of the Earth’'s land area. The map has
a resolution of 30 meters and is available both in digital raster
format and as a triangulated irregular network (TIN-triangulated
irregular network) dataset.

The 3D map can be used for various applications such as terrain
analysis, land use planning, resource management and disaster
management. In addition, it is also used as the base data for
creating other geospatial data such as ortho images and 3D city
models.

+ Measurement scale: Altitude
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cal modelling for agricultural needs which was evidenced on the
use of more than 450,000 Ha.

+ Integer (16-bit signed) bitmap data (little trailing sign)

Fig. 1 shows 30 sectors covering the territory of Kazakhstan.
Each sector contains 25 cells of 1x1 degrees longitude/latitude. However, we recommend to IT teams, interested organizations
and other parties a number of amendments to improve the func-

tionality of such agri-tech IT services:

Note: The free version of the height map from ALOS (which we
use) has a resolution of 30 meters/pixel. The paid version is pro-
vided at a resolution of 5 meters/pixel.

+ Cloud dispersal using SAR images from the Sentinel 1C
satellite (to be launched into Earth orbit in 2023) and neu-
ral network processing of previous satellite images will re-
store the lost pixels.

+ Use of data from weather stations. Use of local weather
stations in combination with NOAA GFS models for more
accurate forecasting.

+ Creation of recommender systems based on data analysis
and use of vegetation indices for plant health monitoring.
The received meteorological data and satellite images al-
low developing an individual system of recommendations
(action calendar) for each field, taking into account the
sown crop and soil and climatic features for fertilization
and pest control.

+ Get access to NDVI images for the last 30-35 years. The
microservice can be enhanced by obtaining information on
NDVI over the past decades, for example, to analyze long-
term trends in plant health and productivity.

Figure 1. The territory of Kazakhstan is divided into 30 sectors (700

ALOS tiles). - . .
+ Image quality improvement using deep learning models

(DLM). At the moment, the resolution of images allows you
to fit an area of 10x10 m in one pixel. If the client wants to
get even higher resolution of satellite images, you can use
DLM, which will increase the resolution of images up to 5x5
m per pixel.

Conclusions and recommendations

Our service has a number of advantages when it comes to im-
plementation of data analytical tools, satellite and meteorologi-

EY summary

Much attention has been paid to the development of a software
and information component that allows processing and visual-
izing satellite and meteorological information, and in particular,
the development of mathematical models (Al/ML models) for
monitoring and predicting the state of crops. Modeling the dy-

namics of vegetation indices in this regard is a significant task
of practical importance. An example of implementation of such
IT practices is “Agrogen” project which gathered scientific and
technical data in order to give solutions to solve issues of the
farming community in Kazakhstan using IT instruments.

RESUME

Une attention particuliére a été portée au développement d'un
systeme logiciel et informatique congu pour le traitement et la
visualisation des données satellitaires et météorologiques, avec
un accent spécifique sur la création de modéles mathématiques
(modéles IA/ML) dédiés a la surveillance et a la prévision de
I'état des cultures. La modélisation de la dynamique des indices

de végétation représente une tache pratique de grande impor-
tance dans ce contexte. Un exemple concret de cette application
technologique est le projet «Agrogen», qui a collecté des informa-
tions scientifiques et techniques pour développer des solutions
adressant les enjeux de la communauté agricole au Kazakhstan
a travers des outils informatiques.
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SECURING SUSTAINABLE WATER:
ACTION PLANS FOR THE OIC ARAB
COUNTRIES IN TIMES OF CRISIS
AND BEYOND

Introduction

The Arab region is confronted with the daunting task of securing
water and food in the face of severe climate conditions, unequal
distribution of resources, and persistent conflicts. A comprehen-
sive strategy is indispensable to navigate these challenges. As
endorsed by the United Nations Development Program, integrat-
ing water management strategies with broader developmental
objectives, including health, education, and the alleviation of
poverty, is imperative to ensure equitable water usage among
various sectors. Furthermore, it is crucial to acknowledge the
multifaceted value of water—encompassing social, environmen-
tal, and economic aspects—to steer effective governance and
policy-making.

Climate change adds a layer of complexity, diminishing water
availability and increasing the frequency of extreme weather
patterns. It is imperative to embrace sustainable water manage-
ment practices and pivot towards eco-friendlier development
paradigms. Innovative solutions rooted in technology, such as
advanced data collection and risk monitoring tools, are pivotal.
These would provide a clearer understanding of water use and
management, facilitating informed decision-making. Additional-
ly, fostering collaboration across governmental, scientific, and
local community spheres can enhance policy coherence and
accountability’.

The need for financial innovation cannot be overstated; thus,
public-private partnerships should be encouraged to broaden
the scope of climate financing. This is vital for implementing
water management solutions that can reach and benefit all seg-
ments of society, including the most vulnerable. Moreover, the
successful scaling of pilot projects must be informed by local
conditions and resource assessments to ensure their effective-
ness in diverse settings.

1 https://www.undp.org/arab-states/press-releases/policy-roundtable-water-
scarcity-arab-region-calls-urgent-climate-action-build-resilience
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In concert with these measures, targeted capacity building and
training initiatives are necessary to bridge skill gaps and bolster
technical proficiency in water management. International coop-
eration and community engagement are also key to navigating
these multifaceted challenges.?

BASELINE WATER STRESS ~ COUNTRY RANKING, 2019

1.Bahrain 2.Cyprus 3.Kuwait 4.Lebanon
5.0man 6.Qatar 7.United Arab Emirates

8. Saudi Arabia 9.Israel 10.Egypt 1.Libya

Extremely High

(>80%) 12.Yemen 13.Botswana 14.Iran 15.Jordan

16. Chile 17. San Marino 18. Belgium
19. Greece 20.Tunisia 21. Namibia

22.South Africa 23.lraq 24.India 25. Syria

26. Mexico 27.Morocco 28.Eritrea 29.Spain
30.Algeria 31.Pakistan '32.Peru
33.Turkmenistan 34. Uzbekistan 35. Thailand

High
(40-80%)

36.Andorra 37 Albania 38.Niger 39.Turkey
40. Afghanistan 41.Italy 42. Kyrgyzstan
43.Portugal 44.Nepal 45.Djibouti

46. Mongolia ' 47. Macedonia

Figure 1. Baseline water stress, (World Resources Institute)

2 https://www.worldbank.org/en/topic/water/publication/beyond-scarcity-
water-security-in-the-middle-east-and-north-africa
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Agricultural withdrawals (share of total withdrawals)
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Figure 2. Agricultural withdrawals in Arab countries, (FAO AQUASTAT)

Current State of Water Security
in the Arab region

The Middle East and North Africa (MENA) region stands as one
of the most water-stressed regions globally, with extreme water
stress denoting the use of over 80% of the available water sup-
ply. This is largely due to the region’s geographic and climatic
conditions which have historically led to limited water availabil-
ity. Approximately 83% of the population in the MENA region is
exposed to extremely high levels of water stress, reflecting the
acute challenge of ensuring an adequate water supply for the
region’s inhabitants.

It is estimated that global water demand will increase by 20-
25% by 2050. This increase will likely intensify the water scarcity
challenges in the MENA region, placing additional pressure on
its already limited water resources.®

Agricultural water use
in the most Arab countries
is greater than global averages.

Bahrain, Kuwait, Lebanon, Oman, and Qatar are among the coun-
tries most vulnerable to water stress in the region, significantly
affected by the scarcity of water resources which impacts var-
ious aspects of life and development. Egypt, Jordan, Libya, the
UAE, Palestine, Yemen, Algeria, Morocco, Saudi Arabia, Tunisia,
and Iraq are also among the top 25 countries globally that are
exposed to water stress. This widespread prevalence of water
stress underscores a shared regional challenge.*

In the Arab region, around 85% of water resources are allocated
to irrigation, significantly higher than the global average of 70%.
This substantial allocation to agriculture indicates the looming
challenge of intensified competition for water resources among
various sectors.

https://www.unwater.org/news/water-security-middle-east-and-north-africa
https://www.stimson.org/2021/water-crisis-in-the-mena-region/
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The Arab region could face significant economic consequences
due to water scarcity, exacerbated by climate change. Projec-
tions suggest potential losses ranging from 6 to 14 percent of
GDP by 2050, emphasizing the critical need for effective water
management strategies.*

Positive
Impact

5%

8 4 =
o B I

-10% N
1

-15%

Arab Sahel Central Central East Southeast North Western World
Countries Asia Africa Asia Asia America  Europe

Negative
Impact

Figure 3. GDP losses due to water scarcity caused by climate change,
World Bank

More than 60% of the MENA region’s water supply is found in
transboundary rivers like the Euphrates, Jordan, and Nile. These
shared resources are essential for domestic water and energy
needs but are complicated by historical and political tensions,
which challenge cooperative water management.®

Urbanization and industrialization in the region are changing its
economic structure, influencing water security. Agriculture, be-
ing the largest consumer of freshwater resources, often uses
water sub-optimally, with water-intensive crops and inefficient
irrigation practices further taxing the limited water supplies.”

The MENA region faces simultaneous crises of water scarcity,
climate change, and security, which are interlinked and exacer-
bate each other. Water scarcity is both influenced by and con-
tributes to climate change and regional conflicts, while author-
itarian governance in some MENA countries complicates the
situation by repressing public discourse on these crises.?®

Challenges of Water Management in the
Arab countries

The Arab region, encompassing a diverse range of countries in
the MENA, faces a unique set of challenges in water manage-
ment, largely influenced by its geographical and climatic condi-
tions. This region, known for its arid environment and extreme
water scarcity, grapples with issues that span from inefficient
agricultural water use and the profound impacts of climate
change, to the complexities of rapid urbanization and policy
governance. Each of these factors plays a critical role in shap-
ing the water security landscape of the Arab world, demanding
a comprehensive understanding and strategic action to ensure
sustainable water resource management and equitable access.

https://climateandsecurity.org/2021/04/drought-is-leading-to-instability-and-water-weaponization-in-the-middle-east-and-north-africa/
https://openknowledge.worldbank.org/entities/publication/62f75eb4-5488-50dc-9bb5-b54b12a32ac0
https://ecfr.eu/publication/how_water_scarcity_could_destabilise_the_middle_east_and_north_africa/
https://www.sipri.org/publications/2019/sipri-insights-peace-and-security/confluence-crises-water-climate-and-security-middle-east-and-north-africa
https://www.mei.edu/events/2023-world-water-day-future-water-security-middle-east-and-north-africa
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Challenges
and obstacles

* Limited capacity of government to address the
resource challenge independently

* High risks limit private sector participation

=D d i d and better |

42

7

financing mechanisms

CAPACITY
BUILDING
* Limited financial resources, security concerns
and volatile markets
* More fragility, less climate financing;
opportunities for PPP 6
SCALING UP SUCCESSFUL

* Limited financial resources

INNOVATIONS
* Brain drain and limited human capacity to
collect data

* Lack of focus on improving and sharing I_

technical expertise 5

FINANCING AND
INVESTMENT
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* Data collection and analysis

* Data availability challenges;

* Insufficient technological capacity for data generation
* Trust issues, lack of authorizations and immigration

Fad

! AR
DATA, ANALYTICS, AN -
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governance
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GOVERNANCE AND
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Figure 4. Systemic Challenges in Water Management for Sustainable Agriculture

Managing water for farming involves many problems that touch
on technology, money, rules, and community relations. It's im-
portant to really understand these problems to make good plans
for keeping farming going strong.

Using Data to Make Choices

One big issue is that we don’t have enough good data to help
make decisions about water in farming. Collecting data isn't
easy because of outdated tech and red tape, which leaves us
with big gaps in our knowledge. Without good data, it's hard to
know how much water crops need and if we're using water in the
best way. We need to get better at collecting and using data to
make smart choices about water.

Making Rules Work Together

Different groups making their own rules about water can lead to
confusion and overlap, which isn't helpful for farmers. There’s a
need for a clear and united approach that gets everyone—gov-
ernment, farmers, and communities—working towards the same
goals for using water wisely.

Science and Rules Talking to Each Other

There's also a gap between what scientists know about water
and what the rules say. Sometimes, old policies get in the way of
new scientific discoveries. With not enough money for research,
we can't find new and better ways to use water. It's key to make
sure that the latest science helps shape the rules about water
in farming.

Getting Everyone Involved

When communities face conflicts or instability, it's harder for
them to work together on water problems. Everyone’s involve-
ment is key because it brings local know-how and support for

using water better. Efforts to repair and build these community
networks are important for joint water management.

Money and Investments

Not having enough money is a big roadblock to trying new things
and investing in better water management for farming. We need
more money for things like improved irrigation systems that
save water. When experts leave the area or country for better
jobs, it's even tougher to handle these problems. Bringing in
more experts and getting more funding, maybe through partner-
ships between public and private groups, are ways to overcome
these money challenges.

Innovating and Building Skills

Last, we need to take the good ideas that work for managing
water and use them more widely. It's also important to teach
governments and local people more about these issues. If pri-
vate companies are scared to get involved because of the risks,
we need to find ways to make it less risky for them. Teaching
everyone more about water and how to manage it can lead to
better decisions.

Opportunities and Strategies for Food
Security in the Arab Region

The Arab region, characterized by diverse climatic and geo-
graphic conditions, faces significant challenges in agricultural
water management. These challenges are exacerbated by fac-
tors like climate change, population growth, and land degrada-
tion. To ensure food security and sustainable water use, the
region requires innovative strategies and policies that address
these complex issues. The integration of sustainable agricultur-
al practices and efficient water management strategies is key to
overcoming these challenges and ensuring the long-term viabil-
ity of agriculture in the region.
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exchange

Proposed

= Adopt new systems for data generation, access and

* Use of new tech observation tools.
* Investments in data platforms and risk monitering tools
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Figure 5. Practical Steps for Improving Water Management in Agriculture

Water is essential for agriculture but managing it can be chal-
lenging. The following actions are proposed to tackle these
challenges and make water use in agriculture more efficient and
sustainable.

Data and Technology Improvements

New systems for collecting, sharing, and analyzing water-relat-
ed data can lead to better management decisions. Investing in
technology that helps observe water use and tracks risks can
prevent shortages and reduce waste.

Governance and Policy Enhancement

Stronger cooperation between various sectors and the imple-
mentation of community-driven policies are key. Enhancing
accountability and setting up effective monitoring can ensure
policies work as intended.

Science-Policy Integration

Research focused on local water resources can inform policies.
Decisions based on scientific evidence, especially those that
consider the environment, can lead to sustainable water use.
Collaborations between researchers and policymakers can sup-
port this integration.

Community and Stakeholder Engagement

Involving local communities and ensuring that all voices, espe-
cially those often overlooked, are heard is vital. Sharing data
widely can improve water availability and access for all.

Financial Strategies

Encouraging public-private partnerships and widening access
to climate financing can help fund necessary improvements in
water management.

données

Scaling Successful Practices

Policies should support the expansion of successful small pro-
jects to have a broader impact. Adapting these policies to fit
local conditions can help ensure their success.

Capacity Building and Training
Understanding the specific training needs for better water man-

agement and providing targeted technical assistance can em-
power those responsible for managing water resources.

In light of the connection between
sustainable water management and
agricultural practices, enhancing
the agricultural sector’s
performance becomes pivotal in
achieving food security
and sustainable water use.

Therefore, the success in one area —
either water management
or food security — will inherently
contribute to advancements
in the other, underscoring the need for
integrated and well-coordinated
strategies in the Arab region.
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Agricultural water innovation trends
in the Arab region: Success stories

1. Renewable-Energy Irrigation Pumps. The Arab re-
gion, including countries like Egypt, Yemen, Morocco, and Gulf
countries, has seen a significant expansion in solar irrigation.
This shift towards renewable energy sources for irrigation is a
positive step in water management, especially in Upper Egypt.
The benefits of this transition include cost-effectiveness and a
low carbon footprint, aligning with global efforts towards sus-
tainable development. Solar-powered irrigation systems present
an opportunity to move away from non-sustainable and unrelia-
ble fossil fuel-powered generators, thereby contributing to both
economic and environmental sustainability in the region.®

2. Water Governance Innovations. Innovations in wa-
ter governance, such as water accounting, data acquisition,
and analytics, have enhanced the real-time operation and ad-
ministration of water infrastructure in the Arab region. These
advancements play a crucial role in managing water resourc-
es more effectively and sustainably. The adoption of advanced
technologies for water governance ensures better management
and distribution of water resources, especially critical in regions
facing severe water scarcity.

3. Advanced Sensing and Monitoring Platforms. The
use of fixed and drone-based sensors for agricultural monitor-
ing has emerged as a key innovation in the Arab region. These
advanced sensing and monitoring platforms enable precise and
efficient agricultural practices, contributing to improved water
productivity and sustainable land use. Remote sensing tech-
nologies, in particular, have become instrumental in monitoring
water productivity, offering valuable data for informed deci-
sion-making in agriculture.”

4. Controlled Environment Agricultural Technologies.
Hydroponics and other controlled environment agricultural tech-
nologies have been implemented to enhance food security, espe-
cially in conflict-impacted areas. These technologies allow for the
cultivation of crops with minimal water usage, optimizing water
resources and contributing to sustainable agricultural practices in
the region.™

5. Importance of Extension Systems. Extension sys-
tems are crucial for integrating emerging technologies and
fostering innovation in agricultural practices. These systems
support the adoption and effective implementation of new ag-
ricultural technologies, ensuring that farmers and agricultural
stakeholders are well-equipped to utilize these advancements
for sustainable agriculture.™

Recommendations

1. Enhance Investment in Water Management R&D:
Investing in research and development for water management is
crucial. This includes the development of smart irrigation systems,
efficient water recycling methods, and drought-resistant crops.
Such innovations can provide sustainable solutions to water scar-
city, aiding in the advancement of water management technologies
and practices that are vital for the region’s agricultural sustainability.

2. Implement and Enforce Regulatory Reforms: Reg-
ulatory reforms are essential for efficient water management.
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This includes establishing water rights, setting appropriate pric-
ing mechanisms to discourage wasteful use, and ensuring a
fair distribution of water resources. Regulatory reforms help in
managing water resources more effectively, ensuring equitable
access and sustainable utilization.

3. Encourage Public-Private Collaborations: Pub-

lic-private partnerships (PPPs) play a significant role in the
development and implementation of innovative water manage-
ment technologies. These collaborations can help scale suc-
cessful practices and bring in private sector expertise and in-
vestment, contributing to the advancement of sustainable water
management solutions in the region.

4. Encourage Community Involvement and Education:
Engaging local communities is critical in ensuring that water
management practices are well-suited to local needs. Commu-
nity involvement and education can enhance the effectiveness
and sustainability of water management practices. This ap-
proach helps in building awareness about water conservation
and ensuring that the local population is an active participant in
water management strategies.

5. Increase International Cooperation: International
cooperation, including joint initiatives and data sharing, is key
to managing shared water resources effectively. Collaborative
projects can address common water management challenges
in the OIC region, promoting shared knowledge and resources
that are vital for tackling regional water scarcity.

6. Develop Comprehensive Water Management

Policies: Member states should develop and execute compre-
hensive water management policies that incorporate technolog-
ical advancements, regulatory frameworks, and socio-economic
considerations. These policies should aim to balance water con-
servation needs with economic growth and social equity, ensur-
ing sustainable water management in the region.

Conclusion

The technical paper presents a compelling argument for the
adoption of integrated and sustainable strategies to address the
pressing challenges of water and food security in the Arab region.
It identifies the critical need for a holistic approach that leverages
technological innovation, policy reform, and collaborative efforts
to combat the adverse effects of water scarcity, climate change,
and socio-economic dynamics. The implementation of renewa-
ble-energy powered irrigation, advanced water governance, and
controlled environment agricultural technologies are highlighted as
key measures for advancing the agricultural sector’s sustainabili-
ty. Moreover, the paper stresses the significance of public-private
partnerships in catalyzing innovation and investments in water
management. It advocates for comprehensive water management
policies that effectively integrate technological solutions, regula-
tory frameworks, and socio-economic factors to harmonize water
conservation with economic and social objectives. The call for a
united front among government bodies, private sector stakehold-
ers, communities, and international organizations underscores the
imperative for collective action. Through such collaborative en-
deavors, the Arab region can secure sustainable water and food
security, contributing not only to its own resilience and prosperity
but also to the broader global agenda for sustainable development
and environmental stewardship.

10  https://www.egypttoday.com/Article/3/66436/The-solar-powered-irrigation-scene-in-Egypt

11 https://www.mdpi.com/2504-446X/5/3/84
12 https://www.mdpi.com/journal/water/special_issues/hydroponics_agriculture
13 https://pdf.usaid.gov/pdf_docs/PA00ZX79.pdf
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BN summary

This paper outlines a concise action plan to improve water
management in agriculture, responding to challenges such
as limited data, inconsistent policies, and financial shortag-
es. We propose the adoption of advanced data systems and
stronger coordination between governance and grassroots
efforts. Highlighting the need for evidence-based policies, we
recommend fostering partnerships between scientists, poli-

cymakers, and local communities. Financially, we advocate
for public-private partnerships and broadened climate finance
access. We also call for scaling successful water manage-
ment innovations, tailored to local conditions, and enhanced
capacity building through targeted training. These actions aim
to ensure sustainable agricultural practices through improved
water stewardship.

RESUME

Ce document présente un plan d’action concis pour améliorer la
gestion de I'eau dans I'agriculture, en répondant a des défis tels
que des données limitées, des politiques incohérentes et des
pénuries financieres. Nous proposons I'adoption de systemes de
données avancés et une coordination plus forte entre la gouvern-
ance et les efforts locaux. Soulignant la nécessité de politiques
fondées sur des données probantes, nous recommandons de
favoriser les partenariats entre les scientifiques, les décideurs

politiques et les communautés locales. Sur le plan financier,
nous plaidons en faveur de partenariats public-privé et d’'un ac-
ces élargi au financement climatique. Nous appelons également
a généraliser les innovations réussies en matiere de gestion de
I'eau, adaptées aux conditions locales, et a renforcer les capac-
ités grace a une formation ciblée. Ces actions visent a garantir
des pratiques agricoles durables grace a une meilleure gestion
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ASSESSING FOOD
SECURITY CHALLENGES
IN OIC MEMBER STATES

ood security stands as one of the most pressing global

concerns, impacting millions of individuals daily. Defined

by the World Food Summit of 1996, it denotes universal

access to safe, nutritious, and adequate food, essential
for leading a healthy and active life. This article delves into as-
sessing the state of food and nutrition in member states of the
Organization of Islamic Cooperation (OIC), a pivotal aspect of
global food security.

The article underscores the formidable challenges presented by
recent shocks, including the disruptive effects of the COVID-19
pandemic and escalating costs. To comprehensively gauge the
food security landscape in OIC MS, IOFS has developed the
Food and Nutrition Index (FNI). This index offers a thorough
evaluation encompassing food consumption, accessibility, and
nutritional value, facilitating targeted policy formulations, and
fostering international collaborations to tackle food security
hurdles. Moreover, it scrutinizes the dynamics of imports and
exports, stressing the significance of trade negotiations and
regional cooperation to bolster food security and ensure the af-
fordability of wholesome diets across OIC member states.

Tackling food security issues within OIC nations demands a
multifaceted approach. Prioritizing enhancements in agricultur-
al productivity, endorsing sustainable practices, and implement-
ing tailored policies are imperative steps for the OIC to make
substantial strides toward achieving food security. Furthermore,
fostering trade cooperation and enacting reforms are essential
to mitigate import risks, while investments in infrastructure and
research can amplify food production and accessibility. The arti-
cle accentuates the imperative for collaborative endeavors in ad-
dressing the root causes contributing to food insecurity, thereby
safeguarding the well-being of populations within the OIC.

The period from 2020 to 2022 has underscored the systemic
deficiencies within the global food system, heightening appre-
hensions surrounding food security. These recurring and exten-
sive shocks, encompassing the COVID-19 pandemic, conflicts,
climatic anomalies, and surging costs, exacerbate underlying is-
sues fueling food insecurity and compromise the system'’s resil-
ience, particularly in OIC MS, where there exists a considerable
reliance on agrifood imports.

According to the Global Report on Food Crisis (GRFC) 2022, an
estimated 42 million individuals across 37 countries confront
the specter of malnutrition, necessitating urgent interventions.
The food security landscape in numerous OIC member states
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continues to deteriorate, with Afghanistan, Nigeria, Somalia, and
Yemen confronting the highest alert levels as their populations
grapple with or face imminent starvation. This alert extends to
the Syrian Arab Republic, Sudan, and Pakistan, given the uncer-
tainties stemming from climatic extremities and other factors
such as food inflation and elevated fuel prices, compounded by
the repercussions of disruptions in major cereal supply chains.

OIC member countries, comprising 57 states with a collective
populace of approximately 1.8 billion, confront formidable food
security challenges. These challenges are compounded by a
confluence of factors, including poverty, conflicts, natural ca-
lamities, and the impacts of climate change. Additionally, the
influx and movements of refugees significantly influence the
regional and national food security landscapes within the OIC,
with eight of the top ten refugee-hosting nations worldwide be-
ing OIC member states.

Comprehending the complex relationship between access,
availability, and utilization regarding food resources is crucial
for defining the Food Security Index (FSI).. Serving as a stand-
ardized mechanism, the FSI facilitates the evaluation of food
security status, identifies prevalent areas of food insecurity,
and elucidates the contributory factors such as poverty, natural
disasters, or political instability. Such insights are important in
devising and implementing effective food security interventions
and policies, crucial for combatting hunger, and malnutrition,
and advancing sustainable development objectives. Nonethe-
less, the compilation of data for constructing a food security in-
dex presents formidable challenges, given the varied measure-
ment methods and data requirements across different indices
and survey levels.

Various scholars have proposed diverse FSI indicators that
transcend mere availability, access, utilization, and stability met-
rics. These encompass household-level calorie adequacy, and
dietary diversity measures such as Household Diet Diversity
Score (HDDS), Women'’s Diet Diversity Score (WDDS), Individ-
ual Diet Diversity Score (IDDS), and Food Consumption Score
(FCS). While each indicator encapsulates specific dimensions
and components, they diverge in terms of measurement meth-
odologies, intended uses, and data . However, it's noteworthy
that certain drawbacks exist, particularly regarding dietary di-
versity measures, which may overlook the nutritional value of
consumed foods. Consequently, IOFS propose the Food and Nu-
trition Index (FNI) at the country level, offering a holistic assess-
ment of food security premised on food consumption score
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and dietary diversity. This model amalgamates methodologies
from the Food and Agriculture Organization (FAO) and the World
Food Programme (WFP), providing member states with a lucid
understanding of their food and nutrition landscapes, enabling
targeted policy interventions, and fostering international collab-
orations to bolster food security'.

The FNI encompasses three core dimensions: food consump-
tion, food access, and nutritional value. Drawing upon secondary
data from the UN FAOSTAT, FNI scores for OIC member states
are depicted on a scale of 1 to 3 in Figure 1, with 3 indicating
high performance, 2 denoting marginal performance, and 1 sig-
nifying low performance. The calculation of FNI scores entails
the aggregation of weighted values assigned to each country’s
food items, derived from the Food Balance Sheet data provided
by the UN FAOSTAT. These weights are formulated based on the
significance of various food items for food security, with specific
reference to the weights utilized by the World Food Programme
(WFP), aimed at gauging survey data that may be challenging to
collect. Figure 1.
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Figure 1. IOFS Food and Nutrition Index in OIC member countries in 2020
Source: IOFS staff calculations based on UN FAO, 2023
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Emphasizing the importance of data quality over calculation
complexity, the IOFS FNI endeavors to furnish a transparent and
comprehensible classification of food availability that incorpo-
rates population data from diverse countries. In crafting this
classification, three factors were considered:

+ Comparative Analysis: The index is tailored to facilitate
comparisons among different OIC state . By focusing on
internal comparisons, statistical outliers are minimized,
ensuring that numerical differences remain contextually
relevant within the OIC.

+ Comprehensive Evaluation: Unlike indices solely reliant on
calorie measurements, the FNI encompasses a broader
spectrum of food products and nutritional aspects, elevat-
ing the evaluation’s accuracy and relevance.

+ Simplified Interpretation: While many indices feature dec-
imal values for precision, the FNI opts for a simplified ap-
proach, employing basic values generated statistically to
enable straightforward comparisons within the OIC, with-
out undue focus on minute differences.

Recognizing the variegated eating habits and dietary predilec-
tions among OIC member states is paramount, shaped by di-
verse factors encompassing cultural traditions, economic de-
velopment, and resource availability. While generalizations pose
challenges given this diversity, discernible patterns and com-
monalities exist. The influences of globalization, urbanization,
and evolving lifestyles, including the proliferation of Western
diets and processed foods, underscore the burgeoning signifi-
cance of balanced diets and nutritional literacy across the OIC.
Nonetheless, the formulation of an FNI presents formidable
challenges, particularly in low-income nations where periodic
surveys and data collection entail logistical hurdles. Frequently,
data about food and nutrition security may be fragmented, in-
consistent, or outdated, impeding accurate evaluations.

Recognizing the diversity in eating habits and dietary prefer-
ences among countries within the OIC MS is crucial, as these
variations are shaped by a myriad of factors such as cultural tra-
ditions, economic development, and resource availability. While
it's challenging to generalize about the entire OIC, notable pat-
terns and similarities emerge. The influences of globalization,
urbanization, and changing lifestyles, including the adoption
of Western diets, fast food, and processed foods, have under-
scored the importance of balanced diets and nutritional aware-
ness across the OIC. Nevertheless, developing an FNI can be
formidable, particularly in low-income countries where conduct-
ing surveys and gathering data periodically poses significant
challenges. Often, the data required to assess food and nutrition
security may be incomplete, inconsistent, or outdated, impeding
the ability to obtain an accurate evaluation.

This index ranks countries focus on consumption, access, and
nutrition andserve as indicators of a country’s capacity to fulfill
basic needs and internal demands for food. While there may be
varying opinions regarding the dimensions included in the index,
it nonetheless provides valuable insights into a country’s inter-
nal resources. A higher index value indicates challenges related

! Ahn S, Norwood FB. Measuring food insecurity during the COVID-19 pandemic of spring 2020. Appl Econ Perspect Policy. 2021;43(1):162-8.
Cafiero C, Melgar-Quifionez HR, Ballard TJ, Kepple AW. Validity and reliability of food security measures. Ann N Y Acad Sci. 2014;1331:230-48.
Carletto C, Zezza A, Banerjee R. Towards better measurement of household food security: harmonizing indicators and the role of household surveys. Glob Food Sec.

2013;2:30-40.

Bawadi HA, Tayyem RF, Dwairy AN, Al-Akour N. Prevalence of food insecurity among women in northern Jordan. J Health Popul Nutr. 2012;30(1):49.
Ngome PIT, Shackleton C, Degrande A, Nossi EJ, Ngome F. Assessing household food insecurity experience in the context of deforestation in Cameroon. Food Policy.

2019;84:57-65.

Manikas, I., Ali, B.M. & Sundarakani, B. A systematic literature review of indicators measuring food security. Agric & Food Secur 12, 10 (2023). https://doi.org/10.1186/

s40066-023-00415-7

https://www.fao.org/fileadmin/user_upload/food-security-capacity-building/docs/Nutrition/NairobiWorkshop/5.WFP_IndicatorsFSandNutIntegration.pdf

https://www.wfp.org/publications/food-security-indicators



34| FOOD SECURITY HUB

to the sufficiency of the food supply, shedding light on the intricate
relationship between food intake, nutrition, and access to food.

Influenced by factors such as COVID-19, political and environ-
mental instability, and market shocks, some countries have bol-
stered their food security positions through effective policies
and socioeconomic programs. However, for others, these un-
certainties have resulted in a decline in overall access to healthy
food. Achieving high performance in food and nutrition neces-
sitates adequate food access, backed by agricultural, land, and
financial resources, as well as intentional policies. Unfortunate-
ly, these favorable conditions are not widespread. High-income
countries are better positioned to mitigate fluctuations in food
prices, while low-income countries remain more vulnerable to
changes in the global market.

Disrupted food supply chains, dependence on food imports,
increased cereal prices in the global market, food price infla-
tion prevalent in many low- and middle-income countries, and
a lack of social protection programs are among the root causes
of these challenges. Moreover, rising food and oil prices, along
with adverse climatic conditions, have further compounded the
challenges concerning food access and availability in these
countries, with many falling below the minimum nutrition stand-
ards in terms of per capita caloric intake.

Several countries are grappling with severe food shortages, and
this predicament is anticipated to exacerbate. For instance, the
cereal market in Chad is experiencing an unprecedented decline
due to elevated transportation costs and diminished production,
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leading to a surge in reported prices amid pressure on grain
markets. Rampant inflation further restricts access to food, par-
ticularly for the most vulnerable households and populations
affected by conflicts.

The MS in the MENA (Middle East and North Africa) region re-
mains heavily reliant on imported food, with approximately 50%
of its food originating from other countries. While strides have
been made in agri-food technology in countries like the UAE, on-
going conflicts in Yemen and Syria, coupled with the economic
repercussions of COVID-19 and soaring international food and
energy prices, are poised to precipitate significant increases
in poverty and food insecurity. In Sudan, economic challenges
compounded by rising commodity prices and political stale-
mate are expected to exacerbate food insecurity in the foresee-
able future.

In 2020, 18 out of 54 OIC MS (observed in the survey) received
a low performance score of 1.Afghanistan, Mali, and Yemen re-
quire special attention to address issues related to accessibility,
consumption, and nutrition at the national level.

To elucidate the proposed methodology of IOFS for calculating
the index and evaluate the precision of FNI, a comparative anal-
ysis was undertaken between FNI and FAQ's PoU (Percentage of
Undernourishment) index. Standardizing the PoU index values on
a scale of 1 to 3 for comparison, IOFS computed a 3-year average
to synchronize with its index. The findings from these compara-
tive analyses are depicted in the bar graphs presented in Figure 2.

Comparison of the PoU and IOFSNI

3,5

25

15

05

Y P —

Chad —

Iraq

Bahrain e———
Benin
Gabon

Gambia
Uy N ey
Jordan
Kunwait —

Djibouti
Guinea

AZerbal o N s

COMOr0S —
Indonesia E——————

Iran (Islamic Republic of)
Kyrgyzstan

Cameroon

Cote d'IVoire e

o - N
Afghanistan E————
Albania E———
Al eria
Bangladesh E—
BUIKiNg Fas0 ——
Kazakhstan E——

Guinea-Bissau ———————————————

Lo banon

R

Mali

Niger e ————

OMan e —
Pakistan e ——
Palestine

Qatar ey

SUdan e ——

A ——

Nigeria e ———
TUNI S e —————————

Turkiye
Uganda e

Senegal
Yemen

Malaysia ———

Maldives ——
Mauritania

[\ el geTe ol —————— P

NMULEIC—————— ===
Tajikistan E—————

Uzbekistan

Saudi Arabia ey

Sierra Leone

Mozambique E————

Syrian Arab Republic ————
Turkmenistan e ———
United Arab Emirates ey

mPoU mIOFSNI

Figure 2. Comparison of Percentage of Undernourishment and IOFS Food Nutrition Index, 2020

Source: IOFS staff calculations based on UN FAQ, 2023

Figure 2 demonstrates a close alignment between the FNI and
the PoU index. It's important to recognize that while they are re-
lated, the PoU index serves a different purpose than the FNI. The
PoU index represents the percentage of a country’s population
experiencing inadequate nutrition, while the FNI considers total
calorie levels and the significance of various food types based
on the WFP’s criteria. Consequently, it is not reasonable to ex-
pect a country with a low FNI ranking to have a high PoU value.

Nevertheless, FNI can serve as a useful reference point when
considering the PoU index’s value.

According to the UN FAO, the average cost of a healthy diet per
day (CoAHD) in 2020 amounted to USD 3.54. Unfortunately, in
certain OIC countries, daily earnings fall below USD 1.90, leaving
them more susceptible to acute food insecurity due to limited
financial access to nutritious food (Figure 3).
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To enhance the accessibility and affordability of nutritious food
in OIC, addressing underlying issues such as poverty, income
inequality, agricultural productivity, trade policies, and nutri-
tion education are essential. Implementing sustainable farm-
ing practices, investing in infrastructure, supporting local food
production, and establishing social safety programs are all key
strategies that can bolster food security and increase the af-
fordability of healthy diets for OIC MS.
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Figure 3. Costs of a healthy diet
(PPP dollar per person per day) in OIC MS in 2020
Source: IOFS staff calculations based on UN FAO STAT, 2023

Food Price Indexes

One of the sets of food security indicators relates to the chang-
es in world markets, such as the potential to meet food short-
falls: food price stability and its levels. These affect both the
ability to finance imports via export earnings and changes in the
food import bill, themselves potential indicators of changes in
the food security situation.

Given that most of the member states are net importers of food
commodities, they become the ones most seriously affected by
rising prices. Especially, where net agricultural imports account
for more than 5% of their GDP as well as low GDP per capita
making their consumers very sensitive to food price shocks
(e.g., Syria, The State of Palestine, Yemen, and Algeria, Maurita-
nia, Jordan, and Lebanon). Only a few countries, either large oil
exporters and/or more developed with higher GDP per capita,
seem to be able to cope with price shocks in world agricultural
markets (Kuwait, Qatar, Saudi Arabia, Tirkiye).

Such a tendency is the result that most OIC MS are unable to
produce enough volume, due to different circumstances, as ex-
tremely dependent on imports of food, especially wheat, rice,
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and other staple grains. As a result, people suffer from the dou-
ble burden of malnutrition: stunting and obesity.

In the Sahel, the Republic of Burkina Faso, the Republic of Chad,
the Republic of Mali, the Islamic Republic of Mauritania, and
the Republic of the Niger with climatic shocks (high rivers and
flash floods) and some uncertainties driven by regional and in-
ternational markets, the food prices are likely to remain at very
high levels. The prices of basic staples in Mali and Sudan in
2020 doubled, and up to 80 percent above the five-year average,
caused by embargoes applied by Economic Community of West
African States (ECOWAS) and adverse weather reflected in the
harvesting.

Influence on the prices for strategic commodities such as rice,
maize, and livestock remain high in the OIC compared to the rest
of the world and on average in 2021. The situation differs (low-
er) only in cassava (fresh), as it is the result of local usage and
unpopularity in the rest of the world. The highest retreat was
observed in maize indexation in 2020 (Figure 4). At the same
time, the price index of wheat was at the same level as in the
rest of the world, even lower at the level of -0.7 ppt in 2021. The
main concern of such differences is that most of the countries
in OIC are chronic importers of the commodities and the slight
changes in world agri-food markets, are reflected primarily in the
pricing policy within the countries and contribute to the aggra-
vation of food availability among the population, especially in
countries with a high risk of food security.

Some countries are taking steps to minimize the effects of high-
er prices, through taking the easy options of restricting food
exports, setting limits on food prices, or both (for example ban-
ning exports, reducing imports, and others). Some OIC mem-
ber states have responded to the soaring food prices following
different approaches, depending on each country’s specifics.
However, most countries are generally characterized by subsi-
dies dominating the policy response, a high share of staples in
consumption, high dependence on imported food, and relatively




36| FOOD SECURITY HUB

high malnutrition rates (for income levels). Destruction of the
international food supply chains due to the impact of COVID-19
promoted many countries to delocalize production or seek a bet-

FPl over Years for OIC Countries and Rest of the World (Cassava, fresh)

FPl over Years for OIC Countries and Rest of the World (Wheat]
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ter balance between imported and locally produced food, which
was a sound of the strategies for robustness and resilience.

FPI over Years for OIC Countries and Rest of the World (Rice)
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Figure 4 Food Price Indexes (FPI) for main agri-food commodities in OIC compared to the world FPIs, 2021

Given the high dependence of the people, especially the mar-
ginalized groups of the population, on agricultural resources,
improving agricultural productivity will enhance food security
by making food available in the hopes that this shall improve
the livelihoods of the impoverished strata of the population,
which remains to be an important objective of agriculture in
the future.

As per the recommendations on price control policy, the fol-
lowing areas should be included in the internal policies to
regulate food prices:(1) comprehensive food and nutrition
initiatives to diversify the diet, and meet short/medium-term
needs (2) investment in agriculture, particularly in agricultural
science and technology and in market access, at a national
and global scale to address the long-term problem of boost-
ing supply; and (3) trade policy reforms, in which developing
countries would revise their agricultural trade policies.

Conclusion

The Food and Nutrition Index (FNI) developed by the IOFS
emerges as a crucial tool for understanding and evaluating
food security situations comprehensively, encompassing di-
mensions such as consumption, access, and nutritional val-
ue. Collaborative efforts among OIC member countries are
paramount for addressing the root causes of food insecurity
and achieving sustainable development goals.

Against the backdrop of formidable challenges, a multifac-
eted approach to address food security within OIC member
countries should be considered, which underscores the im-
portance of enhancing agricultural productivity, investing
in infrastructure, and promoting trade policy reforms to en-
sure the availability and affordability of nutritious food. Ad-
ditionally, the significance of collaborative endeavors and
international partnerships in addressing underlying factors
contributing to food insecurity and advancing sustainable de-
velopment objectives.

The review emphasizes the disparities in food access and af-
fordability among OIC member countries, exacerbated by ex-
ternal factors such as global market fluctuations and climatic
shocks. To mitigate these challenges, policies must focus on
diversifying diets, investing in agricultural technology, and re-
forming trade policies to promote resilience and robustness
in the face of disruptions. Also, a critical need for concerted
action at national and international levels to address food se-
curity challenges within the OIC, recognizing the diverse con-
texts and specificities of member countries. By prioritizing
collaboration, innovation, and equitable access to resources,
OIC member countries can work towards a future where all
individuals have access to safe, nutritious, and affordable
food, thereby advancing the well-being and prosperity of their
populations.
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Y summary

Food security remains a pressing global concern, particularly
in Organization of Islamic Cooperation (OIC) member states
(MS), where millions of people face challenges accessing safe
and nutritious food. This article presents an in-depth assess-
ment of food and nutrition security within OIC MS, highlighting
the impact of various factors such as the COVID-19 pandemic,
conflicts, rising costs, and environmental instability. The Islamic
Organization for Food Security (IOFS) has developed the Food
and Nutrition Index (FNI) to measure and understand the food
security situation comprehensively. The FNI provides valuable

insights into food consumption, access, and nutrition, enabling
targeted policies and international partnerships to address food
security challenges. Strategies to improve agricultural produc-
tivity, enhance infrastructure, and promote trade policy reforms
are essential for ensuring food security and the affordability of
healthy diets. Despite challenges, collaborative efforts among
0OIC member countries are crucial for addressing underlying fac-
tors contributing to food insecurity and achieving sustainable
development goals.

RESUME

La sécurité alimentaire demeure une préoccupation urgente
a I'échelle mondiale, particulierement dans les Etats membres
(EM) de I'Organisation de la coopération islamique (OCl), ou des
millions d'individus luttent pour accéder a une alimentation slre
et nutritive. Cet article fournit une évaluation détaillée de la situ-
ation de la sécurité alimentaire et nutritionnelle au sein des EM
de I'OCI, soulignant I'impact de facteurs variés tels que la pan-
démie de COVID-19, les conflits, la hausse des codts et les insta-
bilités environnementales. Pour une compréhension globale de
la sécurité alimentaire, I'Organisation islamique pour la sécurité
alimentaire (IOFS) a élaboré I'Indice de sécurité alimentaire et
nutritionnelle (ISAN), un outil mesurant de maniére exhaustive

la sécurité alimentaire. LISAN apporte des données essentielles
sur la consommation, I'accés a I'alimentation et la nutrition, fa-
vorisant I'élaboration de politiques spécifiques et la formation
de partenariats internationaux pour répondre aux défis alimen-
taires. Des initiatives visant a augmenter la productivité agricole,
a améliorer les infrastructures et a encourager des réformes des
politiques commerciales sont vitales pour assurer la sécurité
alimentaire et faciliter I'accés a des régimes alimentaires équili-
brés. En dépit des obstacles, une collaboration renforcée entre
les pays membres de I'OCI est essentielle pour surmonter les
causes profondes de l'insécurité alimentaire et atteindre les ob-
jectifs de développement durable.
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HUNGER AS A WEAPON: FOOD SECURITY
CRISIS AND HUMANITARIAN FAILURE
IN GAZA UNDER ISRAELI AGGRESSION
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ince October 7, 2023, Gaza has been exposed to the

harshest Israeli aggression in decades, pushing its food

system to the brink of collapse, paving the way for a po-

tential famine. According to the World Food Program
(WFP) and Office for the Coordination of Humanitarian Affairs
(OCHA), dire situation is unfolding in northern Gaza where food
shortages are imminent. While the relief efforts are underway,
access limitations undermine their effectiveness. Food securi-
ty experts warn of a looming agricultural collapse in northern
Gaza, with significant damage to croplands and infrastructure,
exacerbated by evacuation orders and displacement. The con-
flict has ravaged agricultural resources, with 46.2% of cropland
damaged. Over one quarter of wells have been destroyed, and
339 hectares of greenhouses, most severely in Gaza City, north
Gaza, and Khan Younis, have suffered extensive destruction.
Additionally, the harvest of olives and citrus fruits, dairy farms,
and livestock which crucial income and nutrition resources, has
been heavily impacted.’

The situation is catastrophic, with heavy damage to water in-
frastructure and dwindling food supplies. Urgent humanitarian
aid is needed to address the crisis, with calls for restoring basic
services like health, electricity, and sanitation. Without signifi-
cant intervention, Gaza faces the looming spectre of famine.
The recent report? by the Palestine Food Security Cluster delin-
eates a concerning reality. Approximately 2.2 million individuals
are presently confronting food Crisis phase of food insecurity
(Integrated Food Security Phase Classification-IPC Phase 3 or
above), while 1.17 million people are grappling with Emergen-
cy levels of IPC Phase 4. Moreover, over half a million individu-
als are confronting Catastrophic levels of food insecurity (IPC
Phase 5). This grim picture underscores the urgent necessity
for uninterrupted and secure humanitarian corridors to facilitate
the delivery of critical aid across Gaza. Despite the normative
expectation of approximately 39,000 trucks entering Gaza since
October 7 under ordinary circumstances, as of January 18, only
8,572 aid trucks have been recorded entering Gaza since the
onset of the conflict, representing a mere 17% of the anticipat-
ed traffic. Notably, a portion of these trucks is dedicated to the
transportation of human food items, amounting to around 5,256

UN News Brief, https://news.un.org/en/story/2024/02/1146997

ibid., p.3
https://www.bbc.com/news/world-middle-east-68471572

https://www.bbc.com/news/world-middle-east-68478831
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units. However, this quantity remains insufficient to adequately
address the basic nutritional requirements of the 2.2 million indi-
viduals in need, particularly in light of the disruption and non-op-
erational state of food markets, compounded by the doubling
of the population in need®. As the worst to come, according
to World Health Organisation (WHO) in northern Gaza, approx-
imately 300,000 residents endure severe malnutrition, exacer-
bated by critical shortages of fuel, food, and medical supplies,
and tragically, over 20 children have lost their lives due to hunger
signalling the existential threat to the rest of the residents*. This
scenario exemplifies yet another tragic instance of starvation
being employed as a tactic of warfare, echoing a recurring war
crime documented throughout diverse epochs of global history.

From this particular case, it is crucial to underline the political
dimension inherent in deliberately induced famines. The crim-
inalization of institutions like The United Nations Relief and
Works Agency for Palestine Refugees in the Near East (UNR-
WA), through unfounded accusations aimed at undermining the
foundations of aid structures supporting Palestinians®, or what
is sometimes referred to as “aid washing”—the practice of pre-
tending to provide genuine humanitarian aid while merely mak-
ing symbolic gestures— involves Western states, including the
US and UK, providing costly but merely symbolic air dropping of
food aid® instead of pressuring the occupying state to facilitate
the Rafah border crossings. This tactic serves to obscure the
harsh realities perpetuated by the Israeli occupation and con-
trol system. These aggressive attacks on civilians not only ob-
struct the truth but also transform it into a logistical challenge,
thereby diluting the severity of the crisis. This approach risks
relegating the plight of Palestinians to the realm of other con-
flicts, such as civil wars and governance failures in different
countries, thereby diminishing its urgency and international at-
tention on the reality of aggression and occupation.

In examining the crisis in Gaza, it is pertinent to contextualize it with-
in the conceptual frameworks of famine, which inherently entail po-
liticization and are intertwined with power dynamics. According to
Devereux’, “old famine” theories have several limitations including
i) depersonalizing and depoliticizing famines” describing it as

Palestine Food Cluster Situation Report, 13 https:/fscluster.org/sites/default/files/documents/GAZA_UPDATE_%2313_0.pdf

https://www.hrw.org/news/2024/02/12/unrwas-demise-would-be-catastrophic-gaza

Devereux, Stephen. The new famines: why famines persist in an era of globalization . Routledge, 2006. p.7
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“acts of God” making them unscientific, ii) only focusing disrupt-
ed availability of food (crop failure) and failing to look at failure
of access to food, and mechanisms for response to shortage
and limited food availability, of iii) also failing to see social seg-
mentation of access to food from political dimensions (some
people are more vulnerable than the others, for instance). The
“new famines” on the other hand, are not result of natural disas-
ters or population growth, yet they are manmade political action
or inaction and even the disruptions of production and market
famines are preventable through internal public transfers and in-
ternational aid system. This new generation famines transform
the political priority regimes to act intentionally which makes
famines avoidable. Another influential scholar, Howe introduces
“priority regimes” points to the political preferences and trade-
offs that create and/or prevent famine situations, with the layers
of immediate action to denial, and points out wider choices and
priorities from decision makers to create the dynamics of fam-
ine over time.® Howe mentions three general tendencies for fam-
ine response: First, regimes externalize the famine process lim-
iting them in a certain area. Giving a distance somehow relates
the role of aid actors. Secondly, some of them isolate the famine
situations that creates the ruptures from the systemic problems
of the global environment and this ad-hoc attention creates a
false uniqueness. Finally, other approaches “negativize” the cas-
es with a reductionist view that highlight simple trigger events
of climate or conflict ignoring complexity. He summarizes the
various interactions of the priorities and gives a relationship
figure based on the ends and means citing “neglect, byproduct,
trade-off, means, famicide and response™. Both international
actors and states can use famine as a weapon for intervention
or a short cut political instrument to reach political ends. As we
see here in the table, the spectrum changes from the absolute
criminality (famicide) to righteous humanitarianism (famine re-
sponse) and these choices are embedded with political aims.

In the specific instance of famicide creation in Gaza, the ap-
parent lack of significant action by humanitarian actors for
response draws attention to another pressing issue of the pri-
ority regime: the enduring challenge of occupation and Israel’'s
persistent disregard and non-adherence to international law
and UN Resolutions'™. Despite recent efforts by the Internation-
al Criminal Court, whose decisions hold symbolic and rights-
based significance, their practical impact on relief efforts and
humanitarian access remains limited'. This context is closely
associated with what Scott-Smith calls the tragedy of modern
bureaucratic humanitarianism. First, this entails the conver-
sion of compassion into a standardized procedure, prioritizing
physical over social needs, and reducing humanitarians to mere
technocrats implementing uniform relief efforts. Secondly, this
approach is founded on a flawed notion: the belief that by adopt-
ing a technocratic stance, politics can be kept separate from hu-
manitarian endeavours.’? However, Scott-Smith contends this to
be a fallacy, as politics permeates not only through the effects
of aid but also in the micro-level practices involved'. Despite
the acknowledgment that hunger is politically charged and star-
vation stems from various factors with social implications, the
urgency of emergencies often sidelines addressing root causes
and promoting long-term solutions for challenging the various
aspects of the occupation. In the case of Gaza, Israeli produced
famine overlaps with the findings of other authors whom they
point out mass starvation is a strategy, often driven by political,
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Figure 1: Relationships of priority regimes to famine
(Howe, 2006:347)

economic, or military motives, and can result from deliberate
acts or neglect, such as the obstruction of relief aid. Aid manip-
ulation frequently occurs in conflict settings, where access is re-
stricted and resources diverted, often influenced by geopolitical
considerations™.

In response to the humanitarian catastrophe in Gaza, the Islamic
Organization for Food Security (IOFS) is taking proactive meas-
uresin line with its mandate. As outlined in Article 4 of its statute,
the IOFS is mandated to engage in humanitarian programs upon
the relevant requests of the Organization of Islamic Cooperation
(OIC). This includes establishing regional mechanisms to aid
during food emergencies, natural disasters, and similar crises,
tailored to the unique circumstances of each member state. The
IOFS Secretariat is planning to address the urgent humanitarian
crisis by initiating the distribution of 1000 tonnes of wheat flour
as an initial step, as part of Flour for Humanity program with
potential for further action based on needs. This endeavour un-
derscores the IOFS’s commitment to alleviating the suffering of
vulnerable populations in Gaza and draws inspiration from past
successful humanitarian interventions, such as the Afghanistan
Food Security Program last year. Such initiatives are vital in ena-
bling the IOFS to fulfil its mission of providing immediate assis-
tance to those in need in Palestine, reflecting the core purpose
of the OIC and countering this intentional famicide efforts of the
occupier state and accomplices.

Howe, Paul. “Priority regimes and famine.” The new famines. Routledge, 2006. p.340

° ibid., p.347
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Y summary

Gaza grapples with a dire humanitarian crisis, marked by se-
vere food shortages and infrastructure damage exacerbated by
heightened Israeli aggression since October 7, 2023. The loom-
ing threat of famine for over 2.2 million residents underscores
the urgent need for international attention and action. However,
relief efforts are hindered by complex political dynamics, empha-
sizing the necessity for concerted action to alleviate suffering

and tackle underlying issues effectively. The crisis in Gaza epit-
omizes “new famines,” politically induced and rooted in political
factors like the ongoing occupation. Belonging to this new genre
Gaza case underscore the deliberate manipulation of food re-
sources for political gain, highlighting the imperative of address-
ing the root causes of conflict and occupation in Palestine, be-
yond mere humanitarian food support.

RESUME

Gaza fait face a une crise humanitaire critique, caractérisée par
de séveres pénuries alimentaires et des dégats aux infrastruc-
tures aggravés par une intensification d