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ABSTRACT

The study analysed the challenges to food security in the Almaty region and developed practical
recommendations in this area, using the experience of other countries as an example. The developed model
includes assessments of threats to food security in the Almaty region, monitoring of international experience in
improving the regulation of food security issues, and practical application of innovative approaches to enterprise
performance management, given the state of food security. This model includes theoretical and practical
recommendations, in particular, a set of methods to protect the economy from the crisis.
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1 Introduction

Food security is part of the economic policy strategy of every state. Effective solutions to food security issues determine
the social and political stability of society. Food security is an integral part of national security and fully depends on state
resources, which must forestall the risks associated with imbalances in the market, production, and social environment
of a state. A policy that aims to create state resources for all types of food products, the necessary reserves of grain,
and other strategically significant agricultural products in the amount necessary to meet the needs of the population
can ensure the country's food security (Unido Technology..., 2005; Musarova and Adamkulova, 2023). At the same time,
a number of articles compare food security with the problem of food self-sufficiency in the country, which boils down
to the problem of the state of the national agro-industrial complex and the level of agrarian protectionism
(Duisenbekova and Danitowska, 2021; Mizanbekova et al., 2013; Akramov et al., 2018). However, the country's overall
economic situation also plays a role in determining food security. Since national security is one of the main functions of
the state, the decline in the real demand of the population limits the development of national food production.

An analysis of the global experience of European countries suggests that food security concerns can be caused by
insufficient local agricultural productivity and the low level of economic development in the country (Szaryszova et al.,
2023). In response, the Food and Agriculture Organisation of the United Nations (FAO) (2006) has developed an
international commitment to world food security. Currently, the main priority of the Republic of Kazakhstan is to
stabilise agricultural production by increasing the productivity and profitability of the branches of the agricultural sector
with effective state regulation. As the implemented measures to improve socio-economic development have so far
failed to solve the need for complete food security in the country (Mizanbekova et al., 2013; Karasayev et al., 2020).
According to Akramov et al. (2018), the overall economic situation in Kazakhstan is influenced by several factors. Firstly,
there are low levels of industrial processing and underutilization of processing capacity. Additionally, the
competitiveness of domestically produced foods is inadequate, with experts noting inferiority to foreign counterparts
in various aspects such as quality, price, assortment, manufacturing quality, and packaging design. State support for
agriculture is insufficiently implemented, and national food production fails to comply with international quality
standards.

The Republic of Kazakhstan, therefore, needs to implement an advanced development model to overcome its food and
economic security problems. The object of the study is the food security system of the Republic of Kazakhstan and the
methods of its implementation at the regional level, including the theoretical principles of its functioning and
international experience in this area. The subject of the research is the features, trends, and patterns of the
development of food security in the Republic of Kazakhstan and the subsequent formulation of innovative
recommendations for its modernisation. The scientific novelty of the study lies in the assessment of the current state
of food security in the Almaty region and the development of innovative recommendations for improving the system of
economic security, based on international experience. After all, the level of development of a country's economy and
its individual regions, a comprehensive approach to solving problems in the agricultural sector, and the establishment
of an effective system for food quality control determine the level of food security.

To study the history of food policy, identify negative and positive factors, and analyse food security as a priority direction
of the agrarian policy of the Republic of Kazakhstan, the article considered the studies of Mihajlushkin and Barannikov
(2013). Researchers have argued that analysis should be carried out at the national and regional levels and have
identified types of agri-food policy effectiveness. Altuhov (2014) focused on studying threats that could harm the food
security of the country and its regions. Thus, food security is a rather complex and multidimensional economic category.

The purpose of this study is to assess the level of food security in the Almaty region and to develop practical
recommendations aimed at the formation of an effective system of food security management at the micro and macro
levels. The following main objectives have been formulated to achieve the objective:

— defining the essence and role of food security in the national economy;

— identifying the key factors affecting the level of the food supply;

— studying methodological approaches to food security research;

— monitoring food security in the global economy;

— providing an analytical assessment of food security in the Almaty region;

— considering the features of the food security system in Kazakhstan;

— developing an innovative model for economic security in the food sector, based on international experience;
— preparing practical recommendations for strengthening economic security in the future.
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2 Materials and Methods

The study is based on management and economic theory. The article also applied a comprehensive approach to
assessing food security based on general scientific methods of investigation. Thus, the following methods were used in
the study: analysis and synthesis, functional and structural analysis, system approach theory and methodology, methods
of scientific abstraction, modelling methods, statistical and analytical methods, marginal analysis, induction, deduction,
and other general scientific methods. At the same time, the theoretical basis for the study of food security issues is
based on the works of scientists devoted to the problems of regional development and economic security in the food
sector on a global, national, and regional scale. The authors analysed data from the Bureau of National Statistics (2024a,
2024b), the United Nations Sustainable Development Group (2020) report, and the Global Food Security Index (2022).

A series of past years' trends in key indicators of food security in Kazakhstan were also used to identify the risks and
outcomes of the COVID-19 pandemic (Kazakhstan has developed a..., 2022). The indicators were compared with those
of 113 selected countries to identify the country's strengths and weaknesses in terms of food security. This analysis
revealed that the measures taken by the state in 2018-2020 against the backdrop of the pandemic, were effective.
However, in 2021, the Republic of Kazakhstan will face challenges in the agricultural sector that directly affect the
country's economy and determine the level of food security. Therefore, the weaknesses identified determine the need
for immediate modernisation of the agricultural system and the creation of an innovative system to ensure food
security. In developing recommendations for attaining a stable level of food security in the Almaty region, an analysis
of instruments of state support for the development of the agri-food sector and mechanisms to control the quality and
physical availability of food for the entire population was carried out.

There are various methods for making a comprehensive and holistic assessment of a country's food security. The study
used a methodology adopted by Bello (2009). This approach is based on a wide range of socio-economic indicators and
takes into account various aspects of the socio-economic development of the country, thus producing definitive results.
This substantiates the choice of such a method of analysis. Food policy consists of several independent areas of
regulation: ensuring food security, improving living standards, developing agricultural production, etc. A comprehensive
approach to food security analysis requires the identification of a system of factors that influence its effectiveness at
national and regional levels. In this regard, the food security issue in the Almaty region was investigated in five phases.

The first stage considered scientific approaches to the formation of the national food security concept, defined the
essence of food security in the aspect of economic globalisation, theoretical points, key factors, principles, tools, and
mechanisms of food security, and areas of providing food security at macro- and micro-levels. The second phase
examined the methodology to assess economic security in the food sector, defined the actors and levels of food security,
identified the main ways and conditions to achieve food security, and identified the indicators of food security in the
global and national economies. The third stage involved an analytical assessment of food security in the world economy
and the impact of the COVID-19 pandemic on the economies of the world, monitoring the level of food security in the
Republic of Kazakhstan, and identifying weaknesses and problems in ensuring food security in the Almaty region (Sohi
et al., 2014). In the fourth phase, strategic mechanisms for ensuring food security were evaluated using international
experience and innovative approaches and principles for the performance management of agro-industrial enterprises
(Baldov, 2018). The fifth phase identified the requirements for a sustainable food security system and developed
recommendations for improving food security policy to create an innovative, modernised food security system, using
the example of the Almaty region. Proposals have also been made for modernising the agro-industrial complex in the
Republic of Kazakhstan and its regions (Baldov, 2017).

3 Results

3.1 The concept of food security

Providing sufficient, safe, and quality food in the right quantities is one of the major challenges of the 21st century.
According to FAO (2006), food security is defined by 4 dimensions: food availability, food access, utilisation, and stability.
The FAO (2006) established these criteria as the general framework for the definition: "Food security exists when all
people, at all times, have physical and economic access to sufficient, safe, and nutritious food that meets their dietary
needs and food preferences for an active and healthy life". Indicators were identified for each of these aspects to analyse
and assess progress in the growth of food security. It is worth noting that the consequences of food insecurity may be
both short- and long-term. Even short-term food insecurity has a long-term impact on the growth potential of an
economy. The global goal of food security is to guarantee a stable supply of raw materials for businesses and food for
the population (Shahini et al., 2022). At the same time, the influence of internal and external factors should be reduced
to zero. According to Pe'er et al. (2020), achieving food security hinges on several key conditions. These include ensuring
economic opportunities are accessible to all social strata, including marginalized groups, and enabling them to procure
food. Additionally, it entails ensuring the physical accessibility of food for every individual, ensuring it is available in
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ample quantities. Moreover, it involves promoting the consumption of high-quality foods in quantities conducive to a
balanced diet.

Depending on the actors that address the issue of food security, there are 5 levels of food security (Table 1) (Willett et

al., 2019).
Table 1.
Levels of food security
Global (world) level [This level refers to the overarching perspective of food security that encompasses the entire

world population. It includes international organizations, policies and initiatives aimed at
ensuring the availability, access and use of sufficient food globally.

State (national) level IThis level focuses on individual countries or states within a broader geopolitical framework.
National governments and their associated institutions and policies play a critical role in
addressing food security issues within their jurisdiction.

Regional level IThis level affects geographic regions that may encompass several countries or states.
Regional organizations, intergovernmental bodies and collaborative efforts of neighboring
states address food security issues specific to their shared geographic, economic and social
conditions.

Local level [The local level encompasses communities, municipalities or smaller administrative units|
within regions or states. Local governments, non-governmental organizations (NGOs),
community-based organizations and grassroots initiatives work to address food security
issues based on the unique conditions and needs of local populations.

Household level [This is the most detailed level of food security analysis, focusing on individual households|
and their access to adequate, safe and nutritious food. At this level, factors such as income,
employment, education, and household composition influence food security outcomes.
Efforts to improve food security can include strategies such as income support, nutrition
education, and access to food assistance programs.

The most common indicators of food security are (Bello, 2009):

1.

Household food consumption survey. This includes weighted food intake records, food diaries, and surveys.
Weighted food intake is then compared to the recommended minimum daily energy requirements, with
households below this threshold classified as food insecure and those above as food secure.

Variety in diet and frequency of meals. This indicator includes the establishment of a minimum essential diet or an
adequate diet necessary for a safe and healthy life in the population, whereby households below this threshold are
considered food insecure and households above this threshold are considered to be food secure.

The Coping Strategy Index This is another food security indicator that lists the different strategies and actions
related to food consumption adopted by people in times of food insecurity, which is done by monitoring people's
behaviours over a defined period of time.

A quick assessment of the household economy. This provides a direct assessment of the food deficit by establishing
the household food balance, which compares resources, income, and all other sources of food converted into
kilocalories or monetary equivalents with minimum requirements in terms of food consumption and other basic
needs converted into kilocalories or monetary equivalents. This indicator divides households into different welfare
groups.

An approach to food poverty or purchasing power. The data on household income and expenditure are relevant
for measuring poverty.

Household food consumption survey. Assuming that a survey that could somehow provide global data on
undernourishment as currently calculated by the FAO is not feasible, it appears as though data on food
consumption from household surveys could be used instead. This indicator also includes converting food intake
into calories and comparing it with minimum requirements or thresholds, which vary from country to country.
Food consumption score. This indicator is similar to the one defining food variety and is often referred to by some
authors as a food diversity or food consumption indicator. This method is considered more advanced than the
simple calculation of dietary diversity using the frequency of consumption of different foods (Shetty, 2015).

Thus, food security is a global issue. This is primarily due to the world's limited natural resources, climate change,
growing populations, failed policies, and the technological backwardness of states. However, a sustainable food supply
is key to the well-being of a country and society. Therefore, when choosing a mechanism to address food shortages, the
specifics of agricultural development should be taken into account to ensure stable and sustainable production.
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3.2 Assessment of food security in the Republic of Kazakhstan after the COVID-19 pandemic

The COVID-19 pandemic has dramatically changed the economic situation across the world, with a particular impact on
food security (United Nations Sustainable Development Group, 2020). In the face of the global economic downturn,
world hunger and malnutrition levels have worsened dramatically. The cumulative impact of COVID-19 measures to
suppress it and the subsequent global economic downturn will worsen the problem of hunger and increase the number
of people living in poverty, especially in low-income countries dependent on food imports. Besides, the pandemic came
at a time when food systems were already under threat.

The food crisis of 2007-2008 was a global phenomenon that led to food riots across Africa and was caused by a
combination of factors such as high food and fuel prices, the global economic and financial crisis, and trade barriers put
up by some countries to safeguard national food security in combination with an economic slowdown (Ouko and
Odiwuor, 2023). The impact of conflicts, natural disasters, climate change, and the spread of pests and plagues on food
availability and access has been studied through various global food security projection studies. These studies have
shown that the total global food demand is expected to increase by 35% to 56% between 2010 and 2050, while the
population at risk of hunger is expected to change by -91% to +8% over the same period (van Dijk et al., 2021). The
impact of COVID-19 on food access has also been significant. The pandemic has disrupted food supply chains, leading
to shortages of certain foods and price increases for others (Paudel et al., 2023). Lockdowns and social distancing
measures have also made it difficult for people to access food, particularly those who are vulnerable or living in poverty.
The closure of schools and workplaces has also disrupted food programmes that provide meals to children and low-
income individuals. Furthermore, the economic impact of COVID-19 has led to job losses and reduced incomes for many
people, making it harder for them to afford food (Udmale et al., 2020). The pandemic has also highlighted existing
inequalities in food access, with marginalized communities and low-income households being disproportionately
affected.

3.21 Analysis of Global Food Security Index ratings and implications for Kazakhstan

According to the Global Food Security Index (2022), global food security continues to deteriorate worldwide due to a
combination of factors, most notably intensive farming and climate change. Although global food systems were under
stress before the pandemic, COVID-19 exacerbated existing problems, further burdening the lives of farmers. The Global
Food Security Index is based on 58 unique indicators and measures the state of food affordability, availability, quality
and safety, and natural resources and resilience in 113 countries. Ireland has been named the number one country for
food security in 2021, ahead of Austria, the UK, Finland, and Switzerland. Whereas, Canada and the USA ranked 7th and
9th, respectively. According to official data for 2021, Russia ranks 23rd, Belarus 36th, and Kazakhstan 41st out of 113
countries in terms of food security. Although the Republic of Kazakhstan was ranked 32nd in 2020, it was 57th in 2018.
However, it was lower than average until 2017, and already in 2020, it is almost equal to the average. The Global Food
Security Index’s assessment of the level of food security in the world ranges from 0 to 100 according to the following
coefficients: affordability, availability, quality and safety, sustainability and adaptation (Figure 1).

Overall score 72.1

;.

Kazakhstan

Affordability

78.0
i G’
Kazakhstan
Availability 67.2
]| CLLLLUULLLUUULLEEECERERE LU

Kazakhstan
Quality and Safety

76.3
T’’’

Kazakhstan
Sustainability and Adaptation

65.4
i

Kazakhstan

Figure 1. Ranking of the Republic of Kazakhstan on the Global Food Security Index, 2022.
Source: Global Food Security Index (2022)

Depending on the overall score, there are four levels of food security: 0 to 19.9: very weak 20 to 39.9: weak; 40 to 59.9:
medium; 60 to 79.9: good; 80 to 100: very good. In 2022, Kazakhstan ranked 32nd, which indicates a medium level of
food security (Figure 2) (Global Food Security Index, 2022).
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Figure 2. Assessment of the Global Food Security Index of the Republic of Kazakhstan, 2022
Source: created by authors based on Global Food Security Index (2022)

The current situation indicates the need to enhance the state's food security policy. Kazakhstan is the largest landlocked
country. Since the republic is located at the farthest distance from the world ocean, the weakest criteria are water,
rivers, lakes, and oceans. Therefore, the primary issue is natural resources and sustainability. The Republic of Kazakhstan
is an agro-industrial country, an agricultural sector that not only meets the needs of the domestic market but also allows
part of its production to be exported. The agro-industrial complex includes agricultural production, its processing, and
the consumer supply chain, including industry (Yemchenko, 2023; Kapitonov and Vilks, 2022). An analysis of the impact
of the COVID-19 pandemic shows that there have been no major food supply disruptions in Kazakhstan since the
beginning of the quarantine. And some delays occurred solely due to the situation at the state borders, where control
was strengthened due to the epidemiological situation. This shows that the government has kept the issue of food
supply under control on a nationwide scale.

3.22 Assessing agricultural sector growth and food security challenges in Kazakhstan

Despite the harm the pandemic in 2020 caused, the agricultural sector has continued to grow. According to the Bureau
of National Statistics (2024a), there was a good grain harvest in 2020. Whereas about 17.4 million tonnes of grain were
harvested in 2019, more than 20 million tonnes were harvested in 2020. But in 2021, the situation deteriorated sharply:
the gross harvest of grain and legumes is estimated at 16.6 million tonnes, the lowest since 2012, and is 18% lower than
the level of the previous season. In the Almaty region, the average yield remained at the level of the previous seasons,
while all other regions suffered greatly. Statistics report instability in bakery production, which will result in higher prices
for cereal products. An assessment of the components of food security in the Republic of Kazakhstan reveals some
shortcomings. In addition to water resource scarcity, other constraints identified by Satybaldin et al. (2020) include
inadequate advancement in agricultural research and innovation, low labour productivity within the agricultural sector,
inadequate technical equipment, and limited access to technology for small and medium-sized farms. Furthermore,
there are challenges related to poor collaboration between agricultural science and business sectors, difficulties in the
storage and marketing of agricultural products, underdeveloped trade and logistics systems, and insufficient capacity
for preparing goods for sale.

Food security is an important issue in Kazakhstan, and the Almaty region is one of the regions that has been studied in
terms of its food security system. In comparison to other regions, the Karaganda region has the highest level of food
self-sufficiency, with 95% of its population being able to meet their food needs from domestic sources (Jia et al., 2022).
The Kyzylorda region has the lowest level of food self-sufficiency, with only 30% of its population being able to meet
their food needs from domestic sources. The North-Kazakhstan region has the highest level of food consumption per
capita, with an average of 1200 kg per year, while the Akmola region has the lowest level of food consumption per
capita, with an average of 800 kg per year (Wang et al., 2022).

These key areas require special attention from public policy, as their level of development affects the competitiveness
of the agricultural sector and determines the country's food security. Thus, there are many unresolved issues in the
agricultural sector, not only in the Almaty region but in the Republic of Kazakhstan as a whole. The fact that the 2021
country's food security score marks a drop of 9 positions compared to 2020 gives reason to take immediate action to
strengthen the country's weak spots.
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3.3 The modernisation of the food security system on the example of the Almaty region

The Almaty region in Kazakhstan grapples with a myriad of food security challenges and agricultural conditions rooted
in its unique geography, climate, and socio-economic landscape (Kyrgyzbay et al., 2023). With a climate ranging from
semi-arid to continental and diverse topography encompassing steppes, mountains, and valleys, the region faces water
scarcity exacerbated by inefficient irrigation practices and competition across sectors. Land degradation, driven by
unsustainable agricultural methods and overgrazing, diminishes arable land, while mountainous terrain limits
cultivation and livestock grazing (Hu et al., 2020). Economic hurdles like poverty and limited access to markets
compound these challenges, particularly for smallholder farmers. Moreover, the region’s vulnerability to climate change
heightens the risks of crop failures and livestock losses (Suieubayeva et al., 2022). Addressing these issues demands
holistic approaches integrating sustainable agricultural practices, water management strategies, and rural development
initiatives to bolster resilience and enhance food security for Almaty’s communities.

One of the priority development areas of the Republic of Kazakhstan should be a policy ensuring a sufficient and stable
level of food security. To achieve it, it is necessary to develop an innovative model that will include proposals for the
modernisation of the food security system, both countrywide and regionally. While there are different perspectives and
approaches to food security, a sustainable food system must meet the following requirements (Hradilova and Svoboda,
2018):

1. Promoting sustainable intensification and expansion of ecological approaches, namely to maintain yields and
efficiency while reducing burdens on the environment.

2. Reducing food waste by encouraging the reuse and recycling of unavoidable food waste.

Promoting dietary changes towards healthier, less resource-intensive diets.

4. Building the resilience and reliability of the food system, in particular through diversification, to cope with shocks

caused by geopolitical events.

Be adaptive to the risks of climate change.

6. Holding producers and consumers responsible and accountable for the environmental, economic, social, and health
impacts of the food system.

w

o

The Republic of Kazakhstan's food security indicators have remained at a medium level. However, when considering the
regions separately, it is clear that the current food security system is far from being ecologically, economically, and
socially sustainable. As a consequence, there is a need for a broader approach to food policy that encompasses all key
elements of the food system. Recommendations for improving food security policy in the Republic of Kazakhstan and
its regions, particularly the Almaty region, emphasize prioritizing environmental, social, and economic sustainability in
all policies (Bazerghi et al., 2016). Food should be viewed as a common good rather than solely a consumer good. A
comprehensive approach to building a sustainable food system is essential, focusing on balanced environmental, social,
and economic sustainability objectives. Addressing power and information imbalances within the food system is crucial,
with attention to supporting food producers and retailers, promoting a healthy food environment for citizens, and
bolstering the resilience of vulnerable participants. Implementing a combination of regulatory, financial, behavioural,
informational, communicative, and educational measures is necessary, recognizing the importance of mandatory
interventions such as regulatory and fiscal policies as catalysts for advancing sustainable food security (Pe'er et al.,
2020).

3.31 Proposals for the creation of an innovative food security system in Almaty region

Recommendations for improving food security policy are needed to create an innovative and modernised food security
system in the Republic of Kazakhstan. First and foremost, the agricultural system needs to become more innovative to
make suitable use of scientific approaches and modern technologies for various aspects of food security. Such an
innovation system, developed to suit the Almaty region environment, should include: a research programme targeting
smallholder farmers; investment in human capacity; the creation of infrastructure for food systems; the establishment
of appropriate governance structures for agricultural innovation; and the strengthening of knowledge exchange
between farmers and academics. The agricultural innovation system will be a useful tool for analysing the ecosystem
and supporting mechanisms that promote innovation. The key stakeholders of the agricultural innovation system
include (Monteiro et al., 2018): farmers; research and education systems; business (input suppliers, agricultural
producers, processors, distributors, wholesalers, and retailers); institutions and government ministries; and
international and non-governmental actors.
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In addition to the modernisation of the agricultural sector, an innovative food security system for the Almaty region
should include the following set of proposals:

1. Export promotion. It is essential to apply practices that will ensure the reduction of taxes and customs duties on
exported highly processed products, as well as provide consulting support to exporters (Dziubynskyi et al., 2023).

2. Establishment of a system for the permanent buying and selling of agricultural products.

3. Launch of staff training to improve the agricultural competence of employees. According to statistics, about 80%
of the subjects of the agro-industrial complex are in dire need of specialists.

4. Creating a favourable environment for research organisations. Additional investment in high-quality studies
relevant to production models and adapted to the needs of smallholder farmers. With constantly changing
environmental conditions, it requires continuous investigation and development to generate resources and
disseminate knowledge. This will help maximise agricultural yields while preserving the environment.

5. Introduction of effective technologies. Labour productivity indicators in the agricultural sector of the Almaty region
remain low compared to other sectors of the economy.

6. Equipment upgrade. The introduction of effective agricultural technologies will help to increase labour productivity.

7. Facilitating the exchange of knowledge between farmers and scientists. Enhancing agricultural knowledge and
human capacity will help farmers address a range of issues, including agronomic practices, natural resource
management, and access to financial support.

8. Comprehensive development of a trade and logistics system that will ensure an even supply of quality raw materials
over a period of time.

9. Taking measures to overcome problems related to the storage and marketing of products, thus initiating an
increase in competitiveness in the agricultural sector.

Therefore, overcoming the challenges of the current food security system in the Almaty region of the Republic of
Kazakhstan becomes possible with effective agricultural management mechanisms and the application of a systematic
approach. This approach views the achievement of food security as an integrated objective across sectors and
stakeholders, rather than as a single sectoral objective. Moreover, management processes related to food security and
sustainable agriculture need to be responsive to the needs and interests of all users. That said, it is important to take
appropriate measures and apply methods for their effective participation in the relevant processes.

4 Discussion

4.1 Policy measures and effectiveness in achieving food security

Concerns about food security first emerged in the years following the Second World War (1939-1945). The most
important issue and a real demographic and environmental problem is precisely the demand for food (Elbushra and
Ahmed, 2020). Besides, the growing world population and the limited natural resources are at the heart of food security
concerns across the globe (Maxwell and Frankenberger, 1992). A major threat is that human populations may someday
exceed the world's food supply (Elbushra and Ahmed, 2020). Meanwhile, the poor distribution of food around the world
is linked to poverty, political and geopolitical issues, and natural disasters (lhab et al., 2015). Equally, food insecurity
may be caused not only by a lack of food but also by insufficient purchasing power, inefficient use of resources, and
misallocation of food (Elbushra and Ahmed, 2020). An active search for ways and mechanisms to ensure a sufficient
level of food security and improve the competitiveness of the agro-industrial complex began in the early 20th century
(Mostova and Hutorov, 2023). Recent studies by western scholars such as Stouks (2001) on modern agri-food policy
have focused on food security issues and the various factors and risks associated with food shortages. Researchers
underlined that agri-food policy has a complex, synergistic influence on the economy and society as a whole. When
evaluating the feasibility of the policy measures being considered, it is essential to consider different aspects of
efficiency. This includes economic efficiency, which pertains to the prudent utilization of agricultural resources and the
maintenance of profitability in agricultural production. Social efficiency is also crucial, focusing on enhancing the
standard and quality of life for the populace. Environmental efficiency must be taken into account to safeguard the
natural resource capacity of the agro-industrial complex, thereby mitigating adverse environmental effects and ensuring
safe production practices.

Recently, the state has been actively combating food security-related concerns in the Republic of Kazakhstan and its
individual regions. The analysis of economic issues in the agri-food sector and the development of organisational
measures have been addressed in the studies of renowned scientists, such as the study of Alshanov (2006). For example,
Alshanov (2006) points out that analysis should be conducted at two levels, namely regional and national. The first
focuses on the effectiveness of regulation at the level of individual regions. The second is related to the impact on the
agro-industrial complex and society as a whole. The study on food security as a priority direction of agrarian policy in
the Republic of Kazakhstan is reflected in the collaborative effort of Korolev et al. (2011), in the article by Kulikov and
Minakov (2016), and also in the study of Serova (2001). Some researchers focus on threats to food security. For example,
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Altuhov (2014) identified the following phenomena as threats: oversaturation of the domestic market with imported
food products, price imbalances, insufficient development of the infrastructure of the agro-food market, and a lack of
qualified personnel in certain professions and specialties in the agro-industrial complex. Other high-risk threats include
a low level of effective demand for food and an underdeveloped system of food market monitoring and forecasting.

4.2 Factors affecting food security and economic stability in post-Soviet states

Many scholars have addressed the influence of factors on the food security of post-Soviet states. An analysis of a study
by Koshevoy (2015) offers grounds for defining food security as economic security. The author regards the regulation
of food markets as a mechanism for reducing threats resulting in a loss of economic security. The inability of the
economy to provide sufficient food for the population leads to an unbalanced diet and a low standard of living. The
study also looks at the cost of the food basket and the factors that influence its content. The authors argue that more
effective development of the agro-industrial sector is needed to resolve issues related to food security and the economy
(Kulagina, 2014). For instance, Duisenbekova and Danitowska (2021) consider food security as a dependent variable of
such factors as resource security, the provision of the agro-industrial complex with qualified personnel, land, and
material and technical resources. The effectiveness of agri-food policy cannot be assessed by one indicator since it
includes a number of independent areas: agricultural production, improving the standard of living of the rural
population, and increasing the incomes of agricultural producers. According to Mihajlushkin and Barannikov (2013),
agri-food policy effectiveness encompasses sectoral efficiency, which involves enhancing the socio-economic status of
agriculture, the processing industry, and enterprises focused on food storage and marketing. Additionally, it includes
corporate efficiency, which assesses the effectiveness of agrarian policy among specific groups of agricultural producers
and their associations. Furthermore, technological efficiency plays a significant role, as it influences the production of
quality, competitive food products.

Evaluation of the effectiveness of agrifood policies should include a detailed analysis of the different strands using
customised metrics. Noteworthy are the theoretical and methodological issues of food security, as reflected in the
studies of Kajgorodcev (2006) and Muhtarova et al. (2003). According to Bello (2009), the fundamental rules of agri-
food policy effectiveness are as follows:

1. The principle of system analysis, where agri-food policy is part of the economic policy of the state, which strictly
controls the agricultural sector and the agro-industrial complex as a whole;

2. The principle of the effectiveness of agri-food policy. This principle involves the analysis and evaluation of the
applied measures in agri-food policy and the economic effects of the social and environmental changes made. As a
result, the state is in a position to assess the complex effect and impact of agri-food policy on the economy,
including at the regional level;

3. The principle of a structural and functional approach to the analysis of agri-food policy and its effectiveness. Agri-
food policy consists of several independent areas of regulation: ensuring food security, improving the standard of
living of the rural population, and developing agricultural production.

4.3 Challenges and inconsistencies in assessing food security

It is worth noting that a comprehensive approach to the analysis of agrifood policy requires the identification of a system
of factors on which its effectiveness at the state and regional levels depends. Through the analysis of Satybaldin et al.'s
(2020) study and examination of leading countries’ practices, it becomes evident that key aspects of national and
regional agro-food policy effectiveness encompass economic, social, and environmental factors. These include
initiatives aimed at modernizing and advancing the agro-industrial complex, ensuring food security at both national and
regional levels, fostering the development of social infrastructure, and elevating the stable income of rural inhabitants.
Additionally, emphasis is placed on preserving the natural resources inherent to the agro-industrial complex, employing
resource-saving technologies, and promoting the production of environmentally safe products and goods (Amanova et
al., 2020).

However, current models for assessing food security in conditions of crisis and pandemic, as well as methods and tools
for carrying out comprehensive food security analysis at different levels, are far from complete and require further
investigation. Notably, the subject of food security remains one of the important issues addressed by academics in
various disciplines. However, studies in this area point to some inconsistencies (Koshevoy, 2015). For example, nutrition
and medical scientists prioritise calorie deficiencies and micronutrients and their impact on human health. When
considering the policy of food supply and distribution, one may note that both economists and policy experts are
concerned with the pricing of foodstuffs. Accordingly, there are obvious inconsistencies between the international
definition of food security and how it is used for measurement and policy development (Alshanov, 2006). Unfortunately,
past studies have addressed all aspects and components related to food security partly, rather than comprehensively.
Apart from the local food system, lifestyles and food cultures are also important aspects. Furthermore, given that
different groups in society, namely low-income households, use different coping strategies, there is a need for research
that will develop coping strategies for these groups (Koshevoy, 2015).
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Food security at the macroeconomic level is assessed through an analysis of food self-sufficiency. This analysis is based
on the assumption that food self-sufficiency determines the degree of economic availability of food for the population
(Yerzhanova et al., 2021). The lack of developed methods for assessing food security has attracted the interest of the
business community, which has encouraged research and improved new mechanisms for food security analysis at
regional, national, and international levels. As the existing literature on food security focuses on addressing food
security indicators in various dimensions, particular attention should be paid to identifying indicators and methods for
assessing food security (Serova, 2001). Further, when examining economic security, it is necessary to focus on
identifying the short- and long-term consequences of food insecurity in order to choose the right solutions and coping
mechanisms. The strategy should be adapted to the specific conditions of the region and the country as a whole.
Therefore, based on the new perspectives on food security, the state should direct its policies towards research,
planning, implementation, and evaluation of applied measures to achieve and improve food security (Bello, 2009).

4.4 Assessing the impact of crises on food security

Given that various crises and natural disasters, such as climate change, disease, and pandemics, affect all aspects of
food security, it is essential to have access to reliable information in order to assess the full impact of disasters on food
in the future. Although the impact of the COVID-19 pandemic on food security has generated much interest among
scientists (United Nations Sustainable Development Group, 2020), most studies have focused on the direct impact of
the disease on physical and economic access to food. However, information on the impact has been limited. Also,
information related to COVID-19, namely the exclusionary policy on the entire food system, is not entirely accessible.
For example, food safety, food policy and management, and sustainable food supply (United Nations Sustainable
Development Group, 2020). Thus, the current situation suggests that there are global imbalances and a lack of
transparency in the data for a comprehensive study of the issues, suggesting that further investigation of the topic of
food and economic security is a priority.

One important indicator of sustainable food security is precisely the elimination of hunger (Pe'er et al., 2020). Various
international organisations, such as the United Nations, FAQ, the International Fund for Agricultural Development, and
the World Health Organisation, have programmes and measures in place to achieve this objective. It is worth noting
that studies in this area provide different strategies for food security, depending on the specific climatic conditions and
requirements of the time period. However, their objectives are grouped into four common groups: improvement of
food quantity and quality, food safety, environmental friendliness, and socio-cultural acceptance. Given that future
agricultural practices and the food security strategy to be implemented will have a significant impact on the global
ecosystem, it is sustainable agriculture that should be given special attention to achieve an adequate, safe, and
sustainable food supply.

5 Conclusions

Summarising the findings of the study, it is important to highlight the effectiveness of the current state policy of the
Republic of Kazakhstan and its individual regions in supporting food security at an acceptable level. The measures taken
made it possible to improve food security indicators during the pandemic in 2020 compared with the previous years. In
2021, however, the overall food security index declined, which was due to the food policy applied, where agriculture
and food processing were treated as separate spheres. The current situation requires the state to conduct a complex
review of measures in agricultural policy, income security, infrastructure development, food, and other key indicators.

Statistics on food security have shown some weak points. Such disadvantages as access to oceans, rivers, and lakes
cannot be resolved for the Republic of Kazakhstan. However, issues such as changing the average cost of food, increasing
productivity levels, stimulating agricultural research and development, using technical equipment, introducing
innovative methods and models into production, establishing interaction between business and the scientific
community, and encouraging the development of small and medium-sized businesses are manageable. Other important
aspects include the management of human resources, which needs to be modernised as soon as possible; the storage
and sale of agricultural products; the underdeveloped trade and logistics system; and the virtual absence of pre-sale
preparation facilities. Particular attention should be paid to the issue of rational placement of production, the
characteristics of soil and the climatic conditions of the economy, and the efficiency of using the reserves of economic
regions, considering the specialisation of food zones. Also, the current state of economic security requires a rational
redistribution of raw material processing and agricultural production based on climatic conditions.

The adoption of these measures will increase the investment appeal of the agro-industrial complex and improve its
efficiency and competitiveness, thereby positively affecting the food security of the country and its individual regions.
The level of economic and food security is influenced not only by the availability of the national food base but also by
the competitiveness of the agro-industrial complex, the measures applied to local producers of agricultural products,
and the effective implementation of social policy aimed at increasing the population's income. Therefore, the effective
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functioning of the agro-industrial complex and the stable provision of a sufficient level of food security require a policy
in which state regulation and support play a greater role than in other sectors of the economy.

References

Akramov, K., llyasov, J., Park, A. (2018). Central Asia: Steps Toward Cooperation. In: J. Njuki, S. Benin, W. Marivoet, J. M.
Ulimwengu, C. Mwongera, C. Breisinger, A. ElImahdi, Y. Kassim, N.D. Perez, K.T. Akramov, K. Djumaboev, R.
Romashkin, A. Mukheriji, A. Kishore, S. Rashid, K.Z. Chen, Y. Zhan, E. Diaz-Bonilla, C. Navarrete-Frias, and V. Pifieiro
(Eds.), Regional Developments. Washington, International Food Policy Research Institute, pp 82-85.

Alshanov, A.A. (2006). Kazakhstan in the world agricultural market: Achievements and prospects. Kazakhstanskaya
Pravda, 233: 4-5.

Altuhov, A.l. (2014). The paradigm of industrial safety of the country in modern conditions. Agricultural Economics of
Kazakhstan, 11: 4-12.

Amanova, G.D., Akimova, B.Z., Zhumabekova, G.Z., Zholayeva, M.A., Urazbayeva, Z.0. (2020). Reserves in agro-industrial
complex during integration of energy conservation processes and transition to the concept of energy-conserving
production. Industrial Engineering and Management Systems, 19 (1): 14-25.

Baldov, D.V. (2017). Administrative and territorial management of food security. Bulletin NGIEI, 8 (75): 48-55.

Baldov, D.V. (2018). Economic issues of ensuring national security. Innovative Development of the Economy, 6-2 (48):
205-208.

Bazerghi, C., McKay, F.H., Dunn, M. (2016). The role of food banks in addressing food insecurity: A systematic review.
Journal of Community Health, 41 (4): 732-740.

Bello, R.A. (2009). Food insecurity and malnutrition in Nigeria: Implications on human well-being. llorin Journal of
Business and Social, 13 (1): 104-111.

Bureau of National Statistics. (2024a). Gross crop harvest in the Republic of Kazakhstan (Volume I. Sown and harvested
area. Use of mineral and organic fertilizers, 2023). https://stat.gov.kz/api/iblock/element/119403/file/en/

Bureau of National Statistics. (2024b). Monitoring of the Sustainable Development Goals Until 2030: Goal 2. End Hunger,
Achieve  Food  Security and Improved  Nutrition and  Promote  Sustainable  Agriculture.
https://stat.gov.kz/en/sustainable-development-goals/goal/2/

Duisenbekova, A., Danitowska, A. (2021). Assessment of food security in the East Kazakhstan region. Problems of World
Agriculture, 21 (3): 4-13.

Dziubynskyi, A., Dziubynska, O., Shehynskyi, O. (2023). The customs policy in conditions of martial law. Tovaroznavchiy
Visnik, 1 (16): 98-104.

Elbushra, A.A., Ahmed, A.E. (2020). Food security in Sudan: A historical analysis of food availability. Iraqi Journal of
Agricultural Sciences, 51: 422-431.

Food and Agriculture Organization. (2006). Food Security: Policy Brief. Available at:
https://www.fao.org/fileadmin/templates/faoitaly/documents/pdf/pdf_Food_Security_Cocept_Note.pdf.

Global Food Security Index. (2022). Available at: https://impact.economist.com/sustainability/project/food-security-
index/.

Hradilovd, K., Svoboda, O. (2018). Sustainable development chapters in the EU free trade agreements: Searching for
effectiveness. Journal of World Trade, 52 (6): 1019-1042.

Hu, Y., Han, Y., Zhang, Y. (2020). Land desertification and its influencing factors in Kazakhstan. Journal of Arid
Environments, 180: 104203.

Ihab, A., Rohana, A., Manan, W. (2015). Concept and measurements of household food insecurity and its impact on
malnutrition: A review. Internal Medicine Journal, 22: 509-516.

Jia, M., Zhen, L., Xiao, Y. (2022). Changing food consumption and nutrition intake in Kazakhstan. Nutrients, 14 (2): 326.

Kajgorodcev, A.A. (2006). Economic and food security of Kazakhstan. Questions of theory, methodology, practice. Ust-
Kamenogorsk, Media Alliance.

Kapitonov, L.A., Vilks, A. (2022). Economic regulation of energy costs when integrated into distribution networks of
industrial enterprises. Energy and Environment, 33 (3): 435-448.

288


https://stat.gov.kz/api/iblock/element/119403/file/en/
https://stat.gov.kz/en/sustainable-development-goals/goal/2/
https://www.fao.org/fileadmin/templates/faoitaly/documents/pdf/pdf_Food_Security_Cocept_Note.pdf
https://impact.economist.com/sustainability/project/food-security-index/
https://impact.economist.com/sustainability/project/food-security-index/

Assel Irkitbayeva et al. / Int. J. Food System Dynamics 15 (3), 2024, 278-290

Karasayev, G.M., Nabiyev, S.T., Yensenov, K.A., Zhumagulov, B.S., Oskembay, A.A. (2020). Stalin’s agricultural
collectivization activities in Kazakhstan (XX C. 20-30). Opcion, 36 (27): 169-187.

Kazakhstan has developed a Food Security Plan for 2022-2024. (2022). Available at: https://www.apk-
inform.com/ru/news/1525764.

Korolev, I., Zhukovskaja, V., Chertko, N. (2011). Import and food security in Russia. World Economy and International
Relations, 11: 13-20.

Koshevoy, 0.S. (2015). Food security is the basis for ensuring economic security. lzvestiya Vuzov. Volga Region. Social
Sciences, 4 (36): 23-28.

Kulagina, N.A. (2014). Improving the state agro-food policy as a tool for ensuring the economic security of the agro-
industrial complex. Agro-Food Policy of Kazakhstan, 10: 4-7.

Kulikov, I.M., Minakov, I.A. (2016). Food Security in the Production and Consumption of Fruits and Vegetables.
Agribusiness: Economy, Management, 2: 4-16.

Kyrgyzbay, K., Kakimzhanov, Y., Sagin, J. (2023). Climate data verification for assessing climate change in Almaty region
of the Republic of Kazakhstan. Climate Services, 32: 100423.

Maxwell, S., Frankenberger, T.R. (1992). Household food security: Concepts, indicators, measurements: A technical
review. New York, Ifad Unicef.

Message of the President of the Republic of Kazakhstan. Kazakhstan in a new reality: time for action. (2020). Available
at: https://primeminister.kz/ru/address/01092020.

Mihajlushkin, P.V., Barannikov, A.A. (2013). Efficiency of agrarian policy and state regulation of agrarian and industrial
complex. Scientific Journal of Kuban State Agrarian University, 93 (3): 1197-1206.

Mizanbekova, S., Kalykova, B., Dzhumabayeva, A. (2020). Security. Food security of Kazakhstan. Problems of the
Agricultural Market, 4: 31-39.

Monteiro, C.A., Moubarac, J.C., Levy, R.B., Canella, D.S., da Costa Louzada, M.L., Cannon, G. (2018). Household
availability of ultra-processed foods and obesity in nineteen European countries. Public Health Nutrition, 21 (1): 18-
26.

Mostova, A., Hutorov, A. (2023). Food security in the countries of Central and Eastern Europe: State and strategic
directions of provision. Ekonomika APK, 30 (1): 20-29. https://doi.org/10.32317/2221-1055.202301020

Muhtarova, K.S., Kenzhebaeva, A.R., Tumbetova, A.S. (2003). Economic security in the context of globalization. Almaty,
Lawyer.

Musarova, Z.A., Adamkulova, C.U. (2023). Geopolitics in the region: Risks and prospects for ensuring food security in
the Kyrgyz republic. Proceedings on Engineering Sciences, 5 (2): 423-430.

Ouko, K.O., Odiwuor, M.O. (2023). Contributing factors to the looming food crisis in Sub-Saharan Africa: Opportunities
for policy insight. Cogent Social Sciences, 9 (1): 2173716.

Paudel, D., Neupane, R.C., Sigdel, S., Poudel, P., Khanal, A.R. (2023). COVID-19 pandemic, climate change, and conflicts
on agriculture: A trio of challenges to global food security. Sustainability, 15 (10): 8280.

Pe'er, G., Bonn, A., Bruelheide, H., Dieker, P., Eisenhauer, N., Feindt, P. H., Hagedorn, G. (2020). Action needed for the
EU common agricultural policy to address sustainability challenges. People and Nature, 2 (2): 305-316.

Satybaldin, A.A, Temirova, G.K., Zhunisbekova, T.A. (2020). Food security of Kazakhstan: State and opportunities.
Economics: Strategy and Practice, 2: 4-15.

Serova, E. (2001). Food security of the country: Agrarian and economic aspect. Moscow, Institute of Economy in
Transition.

Shahini, E., Skuraj, E., Sallaku, F., Shahini, S. (2022). Smart fertilizers as a solution for the biodiversity and food security
during the war in Ukraine. Scientific Horizons, 25 (6): 129-137.

Shetty, P. (2015). From food security to food and nutrition security: Role of agriculture and farming systems for nutrition.
Journal of Sustainable Food and Nutrition Security, 109 (3): 456-461.

Sohi, 1., Bell, B. A,, Liu, J., Battersby, S., Liese, A. (2014). Differences in food environment perceptions and spatial
attributes of food shopping between residents of low and high food access areas. Journal of Nutrition Education
and Behavior, 46 (4): 241-249.

289


https://www.apk-inform.com/ru/news/1525764
https://www.apk-inform.com/ru/news/1525764
https://primeminister.kz/ru/address/01092020
https://doi.org/10.32317/2221-1055.202301020

Assel Irkitbayeva et al. / Int. J. Food System Dynamics 15 (3), 2024, 278-290

Stouks, B. (2001). Globalization in the mirror of public opinion. International Politics, 7: 15.

Suieubayeva, S., Denissova, 0., Kabdulsharipova, A., Idikut Ozpence, A. (2022). The agricultural sector in the Republic of
Kazakhstan: Analysis of the state, problems and ways of solution. Eurasian Journal of Economic and Business
Studies, 66 (4): 19-31.

Szaryszova, P., Kuhnova, L., Megyesiova, S. (2023). European Union on the way towards sustainability in the domain of
food security, improved nutrition, and sustainable agriculture. Scientific Horizons, 26 (12): 135-145.
https://doi.org/10.48077/scihor12.2023.135

Udmale, P., Pal, I., Szabo, S., Pramanik, M., Large, A. (2020). Global food security in the context of COVID-19: A scenario-
based exploratory analysis. Progress in Disaster Science, 7: 100120.

Unido Technology Foresight Manual. (2005). Available at:
https://www.foresight.pl/assets/downloads/publications/UNIDO-Technology-Foresight-Manual_vol2.pdf.

United Nations Sustainable Development Group. (2020). Policy Brief: The Impact of COVID-19 on Food Security and
Nutrition. Available at: https://unsdg.un.org/resources/policy-brief-impact-covid-19-food-security-and-nutrition.

van Dijk, M., Morley, T., Rau, M. L., Saghai, Y. (2021). A meta-analysis of projected global food demand and population
at risk of hunger for the period 2010-2050. Nature Food, 2: 494-501.

Wang, D., Li, R. Gao, G., Jiakula, N., Toktarbek, S., Li, S., Ma, P., Feng, Y. (2022). Impact of climate change on food security
in Kazakhstan. Agriculture, 12 (8): 1087.

Willett, W., Rockstréom, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Tilman, D. (2019). Food in the
anthropocene: the EAT-Lancet Commission on healthy diets from sustainable food systems. The Lancet, 393
(10170): 447-492.

Yemchenko, I. (2023). Simplified food labeling system for consumers. Tovaroznavchiy Visnik, 1 (16): 105-115.

Yerzhanova, A.E., Kerimkhulle, S.Y., Abdikerimova, G.B., Makhanov, M., Beglerova, S.T., Taszhurekova, Z.K. (2021).
Atmospheric correction of landsat-8 / Oli data using the flaash algorithm: Obtaining information about agricultural
crops. Journal of Theoretical and Applied Information Technology, 99 (13): 3110-3119.

290


https://doi.org/10.48077/scihor12.2023.135
https://www.foresight.pl/assets/downloads/publications/UNIDO-Technology-Foresight-Manual_vol2.pdf
https://unsdg.un.org/resources/policy-brief-impact-covid-19-food-security-and-nutrition

