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Introduction

Topic Relevance. In the 21st century, food security and the
competitiveness of the food industry constitute fundamental challenges
for the global economy. The salience of this issue is precipitated by
contemporary crisis phenomena: supply chains disrupted by the
pandemic, instability in food markets induced by geopolitical tensions,
the ramifications of climate change on agricultural production, and
heightened demand for food consequent to global population growth.

The scientific research significance of these issues is substantially
amplified by the following challenges: escalating demand for food
resultant from population growth; increasingly stringent food quality and
safety standards; unpredictable fluctuations in food product prices in
international markets; complexities in ensuring supply chain stability;
the imperative of food waste management.

For Georgia, particularly for the Autonomous Republic of Adjara, food
security and the development of the food industry represent not merely
economic concerns but strategic priorities of national security. The
challenges extant in the region acquire particular significance considering
the following factors: substantial dependence on imports; insufficient
domestic production and limited competitiveness; seasonal price
volatility; augmented demand attributable to tourism; challenges
precipitated by climate change; constrained access to resources for small
and medium-sized agricultural enterprises; deficiencies in quality control
mechanisms; paucity of qualified personnel.

The multidimensional impact of these issues on societal welfare

necessitates comprehensive research and a multifaceted approach. It is
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especially imperative to formulate strategies that ensure both short-term
stability and long-term sustainable development in the food industry.

Research Objective. The principal objective of this dissertation is to
conduct fundamental research on strategies for enhancing food security
and strengthening the competitiveness of the food industry, utilizing the
Autonomous Republic of Adjara as a case study. The research endeavors
to analyze extant challenges and problems in ensuring food product
quality parameters, safety standards, quantitative availability, and price
stability. Within the framework of the investigation, a comprehensive
analysis of seasonal supply characteristics and an assessment of the
potential for diversification of food products will be conducted. Based on
the synthesis of empirical and theoretical research findings, scientifically
substantiated practical recommendations will be formulated regarding
solutions to the identified problems.

Research Tasks. To achieve the research objective, multiple tasks have
been delineated, including the examination of theoretical foundations of
food security, assessment of Adjara's food production potential, analysis
of the food industry structure, investigation of product quality
determinants, optimization of sectoral integration, analysis of seasonal
supply dynamics, evaluation of state policy effectiveness, and
development of scientifically substantiated recommendations.

Research Hypotheses. The present investigation is predicated upon
several fundamental hypotheses, including: Georgia's food security
dependence on the geographic concentration of imports (H1), correlation
between food prices and the seasonality of local production (H2),
differential impact of technological modernization rates on self-
sufficiency (H3), limited efficacy of state support programs (H4),
influence of Adjara's tourism sector on food demand patterns (H5),
contribution of the region's geographical characteristics to specialization

and competitive advantage (H6), constraints imposed by the
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predominance of small-scale farming operations (H7), and the necessity
of agroecological zoning to achieve economies of scale (HS).

Research Subject and Object. The research subject encompasses
theoretical and practical aspects of food security and competitiveness of
the food industry. The research object constitutes the food industry and
food security framework of the Autonomous Republic of Adjara.

Research Methodology. The research employs an integrated
methodological framework, incorporating systematic, statistical, and
comparative analyses, expert assessments, and SWOT analysis.
Methodological tools include the assessment of self-sufficiency
coefficients, analysis of geographical import concentration based on the
Herfindahl-Hirschman Index, and correlation analysis utilizing Pearson's
coefficient. In-depth interviews were conducted with experts from
Adjara's  agricultural sector, representatives of international
organizations, and directors of scientific institutions and agri-food
enterprises. The research is grounded in theoretical frameworks of food
security and competitiveness, as well as methodological approaches
promulgated by the FAO, World Bank, and other international
organizations.

Research Information Base. The informational foundation of the
research comprises: statistical data and reports from the National
Statistics Office of Georgia (Geostat) and the Ministry of Agriculture of
Adjara; analytical documents and databases from international
organizations (FAO, WHO, WTO, WB); scholarly publications by
Georgian and international researchers; legislative and normative
instruments; primary data obtained through expert interviews; exemplars
of international and local best practices in the domain of food industry
competitiveness.

Scientific Novelty of the Research. The research results presented in

the dissertation encompass significant theoretical and practical
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innovations. Among the outcomes obtained during the research process,

the following constitute scientific novelty:

It is substantiated that the competitiveness of the food industry
represents not merely a result of business achievements, but rather
an aggregate of outcomes attained through state policy and
institutional reforms;

It is established that the productivity of the food industry, including
food agriculture achieved through advanced research, constitutes
the primary strategic direction for competitiveness;

A perspective is formulated that the competitiveness of the food
industry is the ability, capability, and readiness to produce products
meeting international market standards and to ensure the income
sustainability of entities involved in the industry;

Substantiated arguments are presented regarding the optimization of
sectoral integration in the food industry. The primary parameters for
the development of innovative, industrial, export-oriented, and
traditional domestic food market sectors are delineated;

The necessity of developing mechanisms to reduce the impact of
factors impeding exports and imports in specific sectors of the food
industry is substantiated. Particular attention is devoted to issues of
alleviating or eliminating restrictions on companies in domestic
markets, import and export tariffs, quotas, licenses, and limitations
in the technology transfer process;

The expediency of developing a national strategy for food security
and the food industry is substantiated. Possibilities for transforming
relevant financial, organizational, structural, technological,
innovative, and social mechanisms are presented, along with
implementation stages and mechanisms of the strategy;

An assessment of food industry competitiveness and food security

provision at the regional level is presented. The possibilities and
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necessity of developing effective mechanisms for the involvement of
the state, targeted programs and projects, various funds, and
associations in these processes are highlighted;

e Recommendations are developed for the advancement of scientific
and technical progress and the development of vocational and higher
education systems;

e Foreign experience in the field of food industry development is
analyzed and considered;

e Substantiated proposals are presented regarding the development of
farming, market mechanisms for involving micro and small farmers
in the food industry, and opportunities for increasing profitability. A
specific sequence of systematic measures and implementation
pathways is provided;

e Conclusions and practical recommendations for enhancing the
competitiveness of the food industry and improving food security are
developed and substantiated.

Practical Significance of the Dissertation. The research results and
recommendations presented in the dissertation possess significant
practical value. The research materials can be utilized in the process of
developing regional development strategic documents and planning food
industry development programs. The analysis and conclusions presented
in the dissertation will make a substantial contribution to the food
security policy formulation process.

It is noteworthy that the research results represent practical value for
business entities in developing their strategic development plans. The
materials and findings presented in the research will be beneficial for
individuals interested in this field, researchers, and practitioners in the

process of in-depth study of the issue.
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Structure of the Dissertation. The dissertation consists of an
introduction, three chapters, nine subchapters, conclusions, and
recommendations. A list of references is appended to the dissertation.

To address the research aim and objectives, and to develop the
obtained results, substantiated conclusions, and recommendations, we
have structured the dissertation as follows:

Introduction

Chapter 1. Food Security and the Economic Essence and Significance
of Competitiveness

1.1. Food Security as a Significant Factor of Economic Security

1.2. Modern Understanding of the Food Industry and Factors
Affecting Competitiveness

1.3. Food Security and Advanced Experience in Enhancing
Competitiveness, Key Directions

Chapter 2. Some Issues of Food Safety and Competitiveness of the
Nutrition Industry

2.1. Assessment of Adjara's Food Potential and Innovative Approaches
to Production

2.2. Analysis and Key Trends in Food Security and Competitiveness

2.3. Problems of Sectoral Integration in Food Agriculture

Chapter 3. Assessment of Enhancing Food Industry Competitiveness
and Food Security Strategies

3.1. Incorporation into the National Strategy for Food Industry
Competitiveness

3.2. Key Directions of Economic, Institutional, and Structural Reforms

3.3. Government Involvement in Export Strategies and Ensuring Food
Security

Conclusions and Proposals
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Main Content of the Thesis

Food security represents a fundamental human right, and ensuring it
is one of the primary priorities of a country's economic security. Food
shortages and hunger lead to social, economic, and political problems
such as poverty, instability, migration, and conflicts. Therefore, the issue
of food security is closely connected to a country's socio-economic
development.

Economic security is the state's ability to ensure sustainable economic
development and citizen welfare under both external and internal
challenges. This concept encompasses the strength, flexibility, and
adaptive capacity of a country's economy during crisis situations.
Historically, the concept of economic security has evolved and today
includes many interdependent aspects.

In our opinion, the modern concept of economic security deserves
attention, as it encompasses several critical components, including:
macroeconomic stability, financial security, energy security, food
security, and technological security.

These components are interconnected and complex, especially for
small, open economies like Georgia. Each presents specific challenges in
Georgia's reality:

Macroeconomic stability is particularly important for Georgia in the
context of fluctuations in the lari exchange rate, trade deficit, and
external debt. The country's economy is sensitive to external shocks, as
evidenced during the 2008 war, the 2020 pandemic, and regional
conflicts.

In terms of financial security, Georgia's banking sector is characterized
by high concentration, which increases systemic risks. Specifically, two
systemically important banks: ,Bank of Georgia“ and ,TBC Bank®-

control approximately 75% of the banking sector's assets. The sector
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concentration indicator (HHI index) by assets exceeds 2800, which
significantly exceeds the internationally accepted threshold (2000) for
highly concentrated markets. Additionally, high dollarization within the
economy presents an additional challenge - the loan dollarization rate
reaches 50%, while deposit dollarization exceeds 60%. These indicators
significantly exceed the National Bank of Georgia's target benchmarks
and increase currency risks in the financial sector.

Energy security is critical, as Georgia is significantly dependent on
imported energy resources. However, proper utilization of hydro
resources and strengthening the function of the energy corridor opens a
window of opportunity.

Food security has become particularly relevant against the backdrop
of global crises. Georgia's agricultural potential is not adequately utilized,
while dependence on imported food products is high. In terms of
economic accessibility of food security, it is important to note that in
2023, the import of food products and beverages in Georgia amounted to
$1.63 billion, while exports were only $1.24 billion. This negative trade
balance (-$390 million) indicates the country's high dependence on
imported food products, which in turn increases vulnerability to price
changes in international markets.

In terms of technological security, Georgia faces challenges in the
process of digital transformation. Cybersecurity, overcoming
technological lag, and developing an innovative ecosystem are gaining
critical importance.

The interaction of these components creates a complex picture, where
a problem in one area often affects other areas as well. For example,
energy security problems directly impact macroeconomic stability, while
challenges in the financial sector influence technological development.

Accordingly, ensuring economic security requires a systematic

approach and coordinated policy in all the aforementioned directions. It
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is particularly important to prevent risks and develop mitigating
mechanisms, which will give Georgia's economy more resilience in the
face of global challenges.

We believe that against the backdrop of modern challenges, the
paradigm of sustainable development, which considers economic security
in close connection with ecological and social factors, takes on special
significance. In this context, food security represents one of the
fundamental components of economic security.

You will encounter various definitions of food security, but we have
formulated it as follows: food security is a country's ability to provide its
population with vital food under any circumstances. This implies not
only the existence of sufficient food but also its accessibility to all citizens
and, additionally, the provision of quality, safe products.

In our assessment, food security is one of the cornerstones of a
country's economic independence. When a country cannot provide its
own population with food, it becomes vulnerable to international
political and economic pressure, which may ultimately even threaten its
sovereignty. Additionally, food security is a guarantee of social stability—
when people do not have the means to satisfy basic needs, social tension
and dissatisfaction increase, which can develop into political instability.

According to the modern definition of the United Nations Food and
Agriculture Organization (FAO) - food security exists precisely when all
members of society, at any time, have unhindered access to adequate and
nutritious food that meets their physiological needs and promotes
comprehensive socio-economic development.

FAO has identified four dimensions of food security:

1. Availability - the existence of an adequate quantity of food from
market sources, own production, or through imports

2. Economic and physical access to food - having sufficient

resources to purchase food
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3. Food utilization - proper preparation and hygienic consumption
of food

4. Stability - stable access to food over time

It is by understanding and analyzing these four components that we
formulated the term "food accessibility" - which encompasses both
process and outcome and clearly expresses the complex nature of food
accessibility, food safety, and security.

In terms of food security, Georgia is quite a vulnerable country due to
several circumstances. First, according to the country's domestic
production and product self-sufficiency coefficients, Georgia's
agricultural output is insufficient to meet domestic demand, and
dependence on imports is high. Additionally, as of 2023 data, 11.8% of
the population remains below the absolute poverty line. Other notable
factors include infrastructural challenges, economic issues such as
fluctuations in the lari exchange rate, low purchasing power of the
population, and a deficit of knowledge and technologies, which is a
crucial factor in properly formulating food security policy.

In the Global Food Security Index (2023), the leaders are Scandinavian
and Western European countries: Finland (83.7), Ireland (81.7), and
Norway (80.5). In the regional context, Azerbaijan occupies the 66th
position (59.8), Turkey the 49th (65.3), and Russia the 43rd (69.1).
According to FAO data, 32.4% of Georgia's population (1.2 million
people) experiences moderate or severe food insecurity, 7.5% (300,000
people) are in a state of severe food insecurity, and 4% (100,000 people)
experience malnutrition.

The analysis of Georgia's food balances (Table N1) shows the self-

sufficiency indicators for basic products.
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Table N1. Food Balance for Selected Products

Period (year)
Indicators
2020 2021 2022 2023
Population, thousand people | 3729 3689 | 3736 3695
Self-sufficiency 15% 22% 22% 22%
Local production
b= 102 136 157 147
§° (thousand tons)
Import (thousand tons) 570 482 557 535
C ti it
onsumption per capita 130 127 118 114
(flour)/ kg.year
Self-sufficiency 68% 74% 62% 70%
8 | Local production
‘ 255 233 153 191
% (thousand tons)
S Import (thousand tons) 121 83 97 81
C ti it
onsumption per capita 34 37 37 35
(flour)/ kg.year
Self-sufficiency 92% | 115% 101% 87%
Local production
Q 209 235 199 197
g | (thousand tons)
o
A | Import (thousand tons) 24 19 21 35
C ti it
onsumption per capita 49 53 51 50
/ kg.year
Self-sufficiency 63% 61% 52% 52%
$ | Local production
= 176 149 129 142
g (thousand tons)
ED Import (thousand tons) 112 108 129 142
C ti it
onsumption per capita 57 56 51 sg
/ kg.year
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/ kg.year

Self-sufficiency 145% 173% 201% 236%
Local production
8 317 272 287 221
S| (thousand tons)
-
O | Import (thousand tons) 1 1 1 1
C ti it
onsumption per capita 21 20 18 19
/ kg.year
Self-sufficiency 49% 51% 50% 47%
Local production 74.
= 69.4 72.6 78.7
S | (thousand tons) 6
= Import (thousand tons) 849 84.8 101.2 108.7
C ti it
onsumption per capita 38 38 40 45
/ kg.year
Self-sufficiency 80% 83% 83% 74%
Local production (mln
ol . 675 655 655 653
20| pieces)
5]
Import (mln pieces) 28 17 37 62
C ti it
o.nsump ion per capita 171 166 169 176
/ pieces.year
Self-sufficiency 81% 81% 77% 75%
B L :
g ocal production
569 588 565 584
'% (thousand tons)
é Import (thousand tons) 159 155 175 197
Consumption per capita 183 192 191 204

Source: Compiled by the author, based on data from the National Statistics
Office of Georgia.

Analysis of Georgia's grain crop production reveals both positive

dynamics and systemic challenges. The wheat self-sufficiency indicator

increased from 15% to 22%, with production increasing from 101

thousand tons to 147 thousand tons, although imports (535 thousand

tons) remain high. It is noteworthy that per capita consumption
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decreased (from 129 to 114 kg), which may be related to changes in
dietary habits, price increases, or the availability of alternative products.

Corn production is characterized by instability, the self-sufficiency
coefficient fluctuates within the range of 62-74%, while production
decreased from 255 thousand tons to 153 thousand tons in 2020-2022.
This is caused by imperfections in agro-technological processes, low
adaptation to climate changes, land fragmentation, and inadequate
conditions of irrigation systems.

Significant problems are evident in the production of vegetables and
potatoes. The self-sufficiency coefficient for potatoes decreased from
115% to 87%, while imports almost doubled (from 19 to 35 thousand
tons). The situation is even more severe in vegetable production—the
self-sufficiency coefficient decreased from 62% to 52%, and in 2023, local
production and imports equalized (142 thousand tons each).

In the livestock sector, we have differentiated self-sufficiency
indicators: cattle - 74%, pigs - 41%, poultry - 32%, sheep/goats - 100%.
In aggregate, the meat self-sufficiency coefficient is 47%, indicating that
consumption is twice as high as local production.

The situation is relatively stable in the egg sector - the self-sufficiency
coefficient decreased slightly (from 96% to 93%), although imports
increased sharply (from 32 to 62 million units). The self-sufficiency
coefficient for milk and dairy products decreased from 90% to 75%
between 2014-2023, which is due to increased consumption (from 170 to
204 kg per capita) and a sharp increase in imports (from 71 to 197
thousand tons).

A positive trend is observed in grape production, which has a self-
sufficiency coefficient of 236%, although import data may not fully
reflect reality—according to alternative sources, imports increased from
676 tons to 2,477 tons in 2020-2023.
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Sectoral analysis demonstrates that low self-sufficiency indicators in
the agri-food sphere are caused by systemic problems. The causes of low
self-sufficiency can be identified as: imperfections in agro-technological
processes, low levels of implementation of modern agricultural practices,
low ability to adapt to changes in climatic conditions, fragmentation of
agricultural lands and domination of small-scale farming, inadequate
conditions of irrigation systems, and lack of modern storage and
preservation infrastructure.

The challenges identified in Georgia reflect broader, global-scale
problems in the field of food security. Food security is a critical challenge
not only for Georgia but for the world. In the global context, the
following problems are noteworthy: population growth (according to UN
forecasts, 9.7 billion by 2050), climate change (which will increase the
number of people at risk of hunger by 20% by 2030), natural resource
deficits, poverty and inequality, food losses (approximately 1/3 of the
world's food production is lost), political instability, and pandemics.

Food security represents a fundamental element of economic
development: it promotes the formation of human capital by stimulating
cognitive and physical development, ensures poverty reduction,
contributes to social stability, improves labor productivity and economic
growth, while simultaneously reducing external economic risks by
reducing dependence on imports.

The food industry is one of the fastest-growing and most dynamic
sectors in the global economy. In the modern understanding, the food
industry encompasses not only food production and processing but also a
wide spectrum of services, logistics, marketing, and innovations along the
entire value chain.

In our opinion, when discussing the modern concept of the food
industry, it is also necessary to highlight sustainability, innovation, and

social responsibility. Accordingly, we can formulate the modern concept
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of the food industry as follows: the food industry is an integrated socio-
economic system that unites the interconnected processes of food
production, processing, distribution, and service, is based on innovative
technologies and principles of sustainable development, and is directed
toward the effective satisfaction of society's nutritional needs.

As we can see, the food industry represents a complex, multi-sectoral
industrial complex that unites various types of production and service
spheres. The formation of the industry's sectoral structure occurs based
on both historically established traditions and modern technological and
market demands. The food industry encompasses six main areas: 1)
primary processing sectors (processing of grains, meat, milk, fruits and
vegetables, and fish); 2) food product manufacturing (bread and bakery
products, confectionery, meat products, dairy products, oils, preserves,
beverages); 3) auxiliary areas (packaging materials, refrigeration and
storage facilities, specialized transport, quality control); 4) trade and
distribution sphere (wholesale and retail trade, online platforms); 5)
public catering establishments (restaurants, cafes, fast food
establishments); and 6) innovative spheres (research laboratories, new
product development, biotechnologies).

Each of these sectors and spheres represents an integral part of the
food industry and plays an important role in creating the final product.
The level of development of sectors and their proportional share differs
according to countries and regions, which depends on many factors:
natural and climatic conditions, historical traditions, level of
technological development, investment environment, consumer market
characteristics, and export potential.

The sectoral structure of the food industry in Georgia reflects the
country's natural resource potential and historically established
production specialization. According to data from the National Statistics
Office of Georgia (Geostat) (2023), the food industry comprises 25.3% of
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Georgia's processing industry, which indicates the significant role of this
sector in the national economy. Research has established the distribution
of the main sectors of the food industry in Georgia and the Adjara region:

Table N2. Main Sectors of the Food Industry in Georgia, Including

Adjara
Total Adjara
. Rest of
Category Share in AR .
. . Georgia
Production Region
Beverages 38.2% 12.5% 87.5%
Bakery and Confectionery Products | 15.7% 18.3% 81.7%
Meat Products 12.4% 8.2% 91.8%
Dairy Products 8.6% 5.4% 94.6%

Source: Table compiled by the author based on reports from the National
Statistics Office of Georgia and the Ministry of Finance and Economy of
Adjara Autonomous Republic.

*Adjara Specificity: Citrus processing and fish product manufacturing
constitute 15.3% of the region's food industry.

For comparative analysis, the experiences of Slovenia and Croatia have
been examined, which are similar to Georgia in terms of resource
potential and population size, yet significantly surpass it in food industry
development levels. In Slovenia, the food industry accounts for 37.8% of

the manufacturing sector, while in Croatia it represents 32.4%.

Table N3. Comparative Analysis, Slovenia and Croatia

Slovenia (37.8%) Croatia (32.4%)
Dairy products 28.5% Seafood 24.6%
Meat products 22.3% Beverages 22.3%
Bakery products 15.2% Meat products 18.5%
Beverages 14.8% Dairy products 15.8%

Source: Table compiled by the author, based on the following sources:
Statistical Office of Slovenia. (2023). Agricultural Statistics Report & Croatian

Chamber of Economy. (2023). Food Industry Sector Analysis. Zagreb: CCE.
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Comparative analysis shows that the production of beverages (38.2%)
dominates Georgia's food industry structure, whereas similar successful
countries have a more balanced structure. It is significant that developed
countries have high shares of dairy and meat products, indicating better
development of the livestock sector.

The competitiveness of the food industry represents a complex
economic category that reflects the industry's ability to create and
maintain competitive advantage in both domestic and international
markets. According to Michael Porter's theory of competitive advantage,
the competitiveness of the food industry is based on several fundamental
aspects: production efficiency, product quality and safety, and innovative
potential.

Factors affecting the competitiveness of the food industry can be
grouped into the following categories:

Table N4. Factors Affecting Competitiveness in the Food Industry

1. Product | e Taste, texture, aroma, and visual appeal
Characterist | ¢ Nutritional value and functional properties
ics: e Packaging design and labeling

¢ Innovative ingredients and formulations

2. ¢ Availability and quality of raw materials
Production | e Possession and management of resources
Factors: o Effective and hygienic processing technologies
e Economies of scale and production efficiency

e Certification and quality assurance systems

3. Logistical | ¢ "Cold chain" infrastructure and management
Factors: (consistent temperature and other parameter
controls)

e Transportation and distribution networks

¢ Inventory management and timely delivery

e Geographical location and proximity to markets
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4. ¢ Branding and positioning
Marketing | ¢ Advertising and promotional activities
Factors: e Discounts and customer loyalty programs
¢ Diversity and accessibility of sales channels
5. Market | e Market size and growth potential
and ¢ Consumer demands and preferences
Regulatory | ¢ Competition intensity and market structure
Factors: e Government regulations, standards, and trade
policies
e Participation in global processes
e Technical and technological knowledge
6. e Reducing environmental impact in production,
Sustainabilit packaging, and transportation
y Factors: | e Ethical and fair trade practices
¢ Social responsibility initiatives
e Focus on healthy and sustainable product segments
e Culture and traditions

Table compiled by the author, based on the following source: Clarke, S.,
Arnall, C., & Smith, D. (2022). Sustainable food systems in the 21st Century. In
Sustainable Food Systems.

The application of innovative approaches can be a crucial factor for

success in the food industry. A clear example of this is the zero-waste

production concept implemented by the company "Okrovalley" in

blueberry processing, where the production of the primary product

(dried blueberries) is conducted in parallel with the production of a

secondary product: low-alcohol (7%) blueberry wine. This model

combines economic efficiency, competitive advantage, strengthening of

food security, environmental benefits, and positive socio-economic

impact.
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Grape processing and wine production also have significant potential
in the direction of zero-waste production, where secondary products can
be utilized in multiple ways: producing oil from grape seeds, using grape
skins as natural dyes and in the confectionery industry, as well as making
compost from vine prunings.

In general, zero-waste production and circular economy are important
issues both in food production and economics, as well as in the
environmental aspect. According to FAO data, 1.3 billion tons of food are
destroyed or lost in the supply chain annually. Reducing food waste and
implementing zero-waste production principles is an effective way to
improve food security. This includes strategies such as more accurate
forecasting, inventory monitoring, logistics optimization, strengthening
the cold chain, and transforming food waste into other products or
biofuels.

To assess the entrepreneurial potential and challenges in the Adjara
region, we conducted a qualitative study using expert interview methods.
Within the framework of the research, we interviewed industry
specialists and individuals who have rich experience in this industry. The
conducted research revealed several important directions and challenges:
the renewal of seedlings is necessary for the sustainable development of
citrus crops; scarcity of land resources requires systematic soil research;
inadequate knowledge and infrastructure hinder the development of
animal husbandry; progress is noted in the beekeeping sector, although
the high costs of bio-certification present a problem; in the direction of
blueberry and medicinal plant collection, a decrease in the area of raw
material extraction is observed.

The collection of wild berries, particularly blueberries, has a long
history in Adjara, though significant changes have been observed in
recent years. If previously blueberries grew in the lowland part of Adjara

(Keda, Erge, and similar villages), today their area is preserved only in the
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highlands of Adjara, above Khulo. Both the quantity of berries and the
stability in terms of ripeness and yield have decreased, which has also
negatively affected the employment prospects of the local population.
LLC "Noma," which has been engaged in the collection and processing of
medicinal plants in highland Adjara for more than 15 years, collects
immortelle flowers, sea buckthorn, rosehips, and eucalyptus in the
lowlands along with blueberries. For the further development of this
direction, an in-depth study of climate and soil is necessary to identify
existing problems and outline ways to solve them.

Large retail operators play an important role in the modern
development of Georgia's food industry, especially "Agrohub" and
"Goodwill," which have managed to develop business models that comply
with international standards using local capital. These companies make
significant contributions to supporting local production, farmer
development, implementing innovative approaches, economic growth,
and raising standards.

The modern understanding of the food industry is based on both
scientific research and technological innovations, such as nutrigenomics
and personalized nutrition, functional foods and nutraceuticals,
alternative protein sources, nanotechnology, sustainable production
technologies, and the use of artificial intelligence. These directions reflect
the modern, multidisciplinary nature of the food industry, where biology,
chemistry, engineering, and computer sciences unite to create
innovative, healthy, and sustainable food, which contributes to both
increasing competitiveness and strengthening food security.

Let us consider the analysis of three successful models of ensuring food
security:  technology  innovation-based (Netherlands, Israel),
diversification (Singapore), and resource advantage-based (Russia)

models.
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The experience of the Netherlands is particularly noteworthy, as the
country has managed to achieve maximum efficiency under conditions of
a small territory. According to 2023 data, greenhouse farm productivity
in the Netherlands is 488,000 euros per hectare, the volume of
agricultural exports reaches 124.4 billion euros, and the energy efficiency
indicator is 63% with the share of renewable energy.

Israel's model represents an example of the development of highly
efficient agriculture under conditions of scarce water resources.
Investments in agrotechnological startups reach 1.2 billion dollars, water
savings through drip irrigation constitute 70%, and investments in
agricultural research and development equal 4.3% of GDP.

Singapore's diversification model is unique because, despite its small
territory (only 1% of the total area is agricultural land), the country
achieves a high level of food security through import diversification
(180+ countries), the development of vertical farms (220 units), and the
innovative "30x30" strategy, which aims to satisfy 30% of local demand
with own production by 2030.

Analysis of food security in Georgia's neighboring countries (Armenia,
Azerbaijan, Russia, Turkey) reveals significant differences in the region
in terms of natural resources, economic structure, and technological
development. Georgia possesses important advantages, namely the
diversity of climatic conditions, better availability of water resources, and
relatively low population density on agricultural lands.

Taking into account the theory of comparative advantage, the research
identifies priority directions for Georgia: viticulture and winemaking
(exports amounted to 240 million USD in 2023), fruit growing (annual
production of 464,000 tons), and hazelnut production (exports of 120
million USD). Deepening regional cooperation represents an important
opportunity to improve food security. This includes infrastructure

projects, technological cooperation, and trade integration. Particularly

84



important is joint effort in the direction of adaptation to climate change
and efficient use of water resources.

Standardization of production processes is necessary for the effective
realization of exports to EU markets. In this context, quality control
standardization represents a critical factor in the agri-food sector. The
implementation of HACCP, ISO, Global GAP, GRASP, and other systems
ensures product safety, best production practices, and social
responsibility. The implementation of these integrated standards
significantly improves product quality and increases competitiveness in
international markets, which leads to strengthening export potential.

It is noteworthy that strengthening food security is not just an
economic issue—it represents a strategic necessity for regional stability
and sustainable development. Cooperation in production, trade, and
supply chains can become an important catalyst for regional integration
and economic growth.

Wheat is a crop of strategic importance for Georgia, although the
country is still significantly dependent on imports. One way to increase
wheat production is to implement modern agro-technologies. This
includes precision farming methods, modern irrigation systems, and
efficient harvesting techniques. Research shows that by implementing
these technologies, it is possible to increase yield by 30-40%.

The Scientific Research Center of Agriculture of Georgia is working
on creating wheat varieties adapted to local conditions. The development
and implementation of new, high-yielding, and disease-resistant varieties
will significantly increase production.

To support local production, several state programs have been
implemented in Georgia in recent times: "Plant the Future" (encouraging
the cultivation of perennial crops), "Cheap Credit for Farmers"
(preferential agricultural credit and leasing), Rural Development Agency

programs, GITA for financing innovative projects and startups,
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harmonization of food safety systems with EU standards within the
framework of the European Neighborhood Program, and funding from
various international organizations in the agricultural sector (UNDP,
USAID, WB, and others). Nevertheless, the country still needs large-scale
investments and reforms to strengthen the agricultural sector, reduce
poverty, and diversify food imports.

In parallel with reducing dependence on imports, diversification of
existing import supply sources is important for Georgia's food security.
Analysis of Geostat 2023 data shows that the geographical concentration
of Georgia's imports of basic food products is quite high. High
concentration indicators were revealed by the Herfindahl-Hirschman
Index (HHI = Zsi2), which increases the risks of supply disruption.

Wheat imports, which amounted to 535 thousand tons in 2023, are
characterized by high geographical concentration (HHI=0.72), where
Russia and Kazakhstan provide 85% of the total supply. A similar trend is
observed in dairy products, which imported 197 thousand tons, while the
concentration index equals 0.65. In this case, the main suppliers are
Ukraine and Belarus, although new supply sources - Germany and France
have emerged recently. Vegetable imports (142 thousand tons) are more
diversified, with a concentration index of 0.58, and the main suppliers
being Turkey, Azerbaijan, and Iran.

These data indicate that Georgia's food security system is
characterized by significant geopolitical vulnerability. The high
geographical concentration of imports of strategic products puts the
country not only in the face of economic but also potential political risks.
It is particularly problematic that the main supplier countries are often
involved in geopolitical tensions themselves.

Price dynamics analysis reveals a close interrelationship between
three main factors: import dependence, seasonality, and infrastructural

limitations. According to 2024 data in Georgia, it was revealed that prices
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for vegetables and melons increased sharply (+5.3%), which is caused by
both seasonal factors and high dependence on imports. There was also an
increase in prices for oils and fats (+3.0%) and dairy products (+2.4%),
while prices for fruits and grapes decreased (-1.0%) due to seasonal
factors.

Correlation analysis shows a close connection (r = 0.72) between
seasonality and price changes, especially in the vegetable category. A high
level of import dependence (HHI > 0.5) directly correlates with price
fluctuations, which confirms the importance of strengthening local
production for price stability.

It is particularly noteworthy that price fluctuations are not reflected
equally on different social groups. For low-income families, who spend a
significant part of their income on food, price increases represent a
particularly acute problem and deepen food security challenges.

The analysis shows that a complex approach is necessary for price
stabilization, which includes import diversification, development of local
production and infrastructure. To improve Georgia's food security and
the competitiveness of the food industry, technological renewal,
diversification of production and imports, development of cooperation,
implementation of quality management systems, and introduction of
climate-smart agriculture are needed.

The development of effective strategies for food security and food
industry competitiveness requires not only understanding the challenges
existing at the national level but also taking into account regional
specifics. The Autonomous Republic of Adjara represents a particularly
interesting example, which simultaneously faces specific challenges and
possesses unique opportunities. The region's dual role,as one of the
country's main tourist centers and at the same time a unique zone for the
production of subtropical crops,determines its special importance in the

country's food system.
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The sharp increase in seasonal tourist flows in Adjara creates both a
challenge in terms of satisfying local demand and an opportunity for the
popularization of Georgian, unique local products on an international
scale. The significant increase in the region's population during the peak
of the tourist season places special demands on local production and
supply chains, which is a factor that must be taken into account when
developing food security strategies for Adjara.

The Autonomous Republic of Adjara is located in the southwestern
part of Georgia and includes the Black Sea coastal strip, mountainous and
foothill territories. The region has a subtropical humid climate,
characterized by frequent precipitation and moderate temperatures. The
region's soils are diverse and include brown, red earth, marsh, and alluvial
soils. These conditions make it favorable for growing various crops, such
as citrus, hazelnuts, tea, fruits, and vegetables.

Agriculture in the Adjara region is represented by three main
directions: traditional sectors, amateur, and innovative directions. The
region's agro-climatic conditions and historically established economic
culture determine the diversity of traditional sectors. Particularly
noteworthy is citrus production (53,000 tons annually, 2022), which
plays a leading role in the formation of farm incomes, tea production
(which has significant restoration potential), beekeeping (2,800 bee
families, 2023), which provides both honey production and pollination of
cultivated plants, and tobacco production (which was historically
important, though today is represented on a small scale). Animal
husbandry and the production of its products play an important role.
Animal husbandry is particularly important in highland Adjara, where
the existence of alpine and subalpine pastures facilitates the breeding of
cattle. The production of milk and dairy products in family farms, as well
as the production of meat products, plays an important role in terms of

local food security and economic development, which significantly
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contributes to both satisfying the needs of the local population and
serving the region's tourism sector.

Amateur farms include household vegetable crops, small animal
husbandry, household gardens, and small greenhouses for family
consumption. From innovative directions, modern greenhouse farms,
kiwi plantations, hydroponic vegetable growing, bio-farms, and other

attempts to introduce new, selective varieties are noteworthy.

Fig. N1. Agricultural Land Area by Land Use in Adjara (ha), 2014
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Source: Compiled by the author based on data from the National Statistics
Office of Georgia

According to the latest census (2014), the area of agricultural lands in
the Adjara region comprises 19,700 ha, of which 6,054 ha are arable lands,
9,011 ha are occupied by perennial plantations, 12 ha are greenhouses,
and 4,653 ha are pastures. The agricultural profile of the region is
dominated by citrus production: in 2023, the produced 59.2 thousand
tons constituted 82.6% of the country's production. The production of
fruits (14.0 thousand tons), hazelnuts (3.3 thousand tons), and grapes (2.2

thousand tons) is also significant.
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In the direction of animal husbandry, certain problems are observed:
in 2023, the number of cattle amounted to 41.7 thousand, which is 14.0%
less compared to the previous year. At the same time, beekeeping shows
a positive trend: the number of bee families increased by 12% and reached
22.4 thousand hives.

The analysis showed that citrus, hazelnuts, tea, and honey occupy a
leading place in the export structure of the region, while there is
significant dependence on imports for basic food products: wheat, meat
products, dairy products, and seasonal vegetables. A positive trend is
recorded for potatoes, with increased yield and reduced imports in recent
times, although significant challenges exist here as well. Specifically,
along with the sharp fragmentation of farms (on average 0.2-0.4 ha),
outdated technologies, deficit of quality seed material, and the absence of
storage infrastructure, which causes significant crop losses (up to 40%)
and reduces the competitiveness of the sector.

According to the 2022 report of the Ministry of Agriculture of Adjara,
the production of agricultural products in the region amounted to 323.6
million GEL, of which 189.4 million GEL is accounted for by plant
growing, and 134.2 million GEL by animal husbandry. The dynamic
shows a clear growth trend in the plant growing sector, especially in the
production of citrus and berry crops, which is due to both state support
programs and the expansion of export markets.

When considering the export agricultural potential of the region, the
existence of a subtropical zone is particularly important, which creates
unique opportunities for the production of certain crops. According to
Geostat data for 2023, more than 80% of the citrus produced in Georgia
is produced in Adjara. Specifically, in 2022, 48.5 thousand tons of
mandarin were produced in the region, which is a 12% increase
compared to the previous year. In 2016-2024, to support the realization

of citrus in Adjara, up to 87 thousand tons of industrial-type mandarin
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were subsidized, with a value of up to 11 million GEL. In 2024, a high
export indicator for citrus was recorded, specifically, 41,061 tons of citrus
were realized, the value of which amounted to 26 million 112 thousand
USD, which is 32.5% more compared to the previous year.

Analysis of Georgia's citrus sector shows significant trends and
characteristics. Despite the achieved successes, there are significant
challenges in the sector. First of all, along with the diversification of
export markets, product diversification is also needed - increasing the
production of oranges and lemons, which will reduce dependence on a
single crop.

According to the information from the Ministry of Agriculture of
Adjara, the land area occupied by berry and fruit plantations in Adjara
amounts to 8.1 thousand ha, while production amounts to 14,000 tons. In
recent years, the production of berry crops, particularly blueberries and
raspberries, has been intensively developing. In 2023, 700 tons of berries
were produced. In this part as well, Adjara's agriculture, together with
the Agroservice Center and the Rural Development Agency, has various
supportive programs for farmers, within the framework of which berry
crops were planted and improved with co-financing.

The mountainous relief and forest cover of Adjara represent a unique
ecosystem, where wild berry and fruit crops are naturally distributed.
Specifically, the total area of wild berries (blueberries, blackberries,
rosehips) comprises approximately 2,000 hectares, from which the
potential yield reaches 150-200 tons per year.

Regarding viticulture—the land area occupied by vineyard plantations
in Adjara is 300 ha, of which Chkhaveri and Tsolikouri grape varieties are
planted on 160 ha. According to 2023 data, 2,200 tons of grapes are
produced, including up to 1,000 tons of Chkhaveri and Tsolikouri grape

varieties. Two large enterprises processing grapes function in the region,
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which in total process 170 tons of local grapes, mainly in the form of
wine.

In 2024, the land area occupied by hazelnut plantations in Adjara is
4.8 thousand ha, while production amounts to 6,000 tons (fig.N2).

The low level of yield in hazelnut production (1.3 tons per ha)
indicates significant potential for increasing productivity. In this
direction, it is necessary to implement modern agro-technologies and

develop effective pest control systems.

Fig. N2. Hazelnut Export in Georgia (Thousand USD)
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Currently, the region has 61,300 cattle and 148 thousand birds of all
types of poultry. Production of animal husbandry products in Adjara:
cattle meat - 1,300 tons, poultry meat - 300 tons, milk - 29 million liters,
eggs - 3.7 million units.

According to 2023 data, 22,400 bee families are registered in Adjara,
and 300 tons of honey are produced. Current data shows that 32 trout
farms function in the region, where 195 tons of rainbow trout are

produced annually.
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Animal husbandry, beekeeping, and aquaculture have the potential
for development and increasing production scales. For the further
development of the sector, it is important to: develop a network of
processing enterprises, especially in the direction of dairy products;
improve the quality of veterinary services; strengthen the food base and
implement pasture management systems; develop cooperation for
efficient use of resources; strengthen breeding activities to spread
productive breeds.

According to FAO's 2023 forecast, annual growth of 15-20% in
organic production is expected in the Adjara region in 2025-2030.
Additionally, within the framework of the Deep and Comprehensive Free
Trade Area (DCFTA) agreement with the European Union, the potential
for the region's products to penetrate European markets is increasing.

Based on the assessment of the agricultural sector in the Adjara region,
it is possible to identify its main characteristics, potential, and challenges.
The SWOT analysis presented below summarizes the strengths and
weaknesses of the region's food security, as well as the opportunities and
threats that affect the sustainability and development of the sector (see
Table N5).

Table N5. SWOT Analysis of Food Security in the Adjara Region

Strengths: Weaknesses:

¢ Unique subtropical zone for e Fragmentation of agricultural
citrus production lands

e Successful beekeeping sector  High dependence on imports
with export potential for basic food products

o Growing tourism sector, e Insufficient development of the
which increases demand for animal husbandry sector
food products ¢ Outdated irrigation systems

¢ Growing organic production o Unsatisfactory condition of
and bio-farms agricultural roads
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e Positive experience in

implementing innovative

¢ Problem of small land holdings,

especially in mountainous

projects regions
e Attractive investment

environment
¢ Scientific research centers
Opportunities: Threats:

e Increased potential for
penetration into the EU
market

 High potential for growth in
organic production

e Perspective for developing an
agro-logistics center

o Opportunities for
implementing digital
technologies

e Perspective for developing the
cooperative movement

e Growing interest of
international donors in the

region

¢ Negative impact of climate
change

e Price fluctuations in
international markets

e Increased risks of natural
disasters

e Threat of pasture degradation
due to overgrazing

e High competition from
imported products

o Shortage of qualified personnel
in the agricultural sector

« Risks of regional conflicts and
war situations

e Risk of disruption of transport
corridors

e Threat of sharp increase in food
prices during crisis periods

o Risk of reduction in
international investments due

to instability

Table compiled by the authors
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A more detailed examination of the issues identified in the SWOT
analysis reveals that regional security challenges significantly impact food
security in Adjara. Tensions and military conflicts in the Black Sea region
directly affect food product imports and exports. Given the strategic
importance of Adjara's ports, any maritime blockade or disruption poses
a serious threat to the region's food accessibility. According to 2023 data,
65% of Georgia's grain imports transit through Adjara. Consequently,
disruptions to transportation corridors directly impact the supply and
prices of essential food products.

Climate change in the Adjara region is causing more frequent and
intense natural hazards, including floods, landslides, and droughts. These
events damage agricultural crops and infrastructure, resulting in crop
losses and hindering production. According to the United Nations
Framework Convention on Climate Change (UNFCCC, 2015) assessment,
by 2050, precipitation in Adjara may increase by 20%, while the average
temperature may rise by 2-3°C. These changes underscore the need for
climate change adaptation and sustainable agricultural practices.

Along with climate change challenges, the region faces significant
infrastructure needs. Priority directions include modernization of
irrigation systems, development of storage and refrigeration facilities, and
creation of logistics centers. These issues are particularly acute in
mountainous regions, where lack of infrastructure significantly hinders
agricultural development.

In terms of technological development, the region needs a sharp
increase in the level of mechanization (currently only 25%),
implementation of modern greenhouse technologies, and integration of
digital technologies. The development of post-harvest management
systems is particularly important, which will reduce losses and improve

product quality.
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The fragmentation of agricultural lands hinders efficient agricultural
production in the Adjara region. The average farm size is only 0.7
hectares, while 98.4% of farms own less than 1.25 hectares. Land
fragmentation complicates the use of mechanization and reduces
competitiveness. At the same time, unsuitable agricultural practices, such
as intensive grazing and inadequate loading, cause soil erosion and
reduced fertility.

The lack of storage, transportation, and processing infrastructure
hinders food security in the Adjara region. Existing storage facilities are
insufficient and outdated, which causes post-production losses. Poor
roads in villages and limited transportation means, distance from markets,
deprive farmers of production incentives. New technologies, such as
irrigation systems, greenhouse infrastructure, and processing equipment,
are also scarce. Clearly, these deficiencies affect the resilience of the food
sector.

The provision of agricultural and food services in the Adjara region is
characterized by a lack of institutional capabilities. Agricultural services
at regional and municipal levels suffer from a shortage of specialists and
financial resources, which limits their ability to provide technical
assistance and extension services to farmers. The scarcity of veterinary
and phytosanitary services also poses risks to animal and plant health.
Strengthening institutions and developing capabilities is necessary to
improve service quality.

Since 2020, the Ministry of Agriculture of Armenia has implemented
mobile consultancy services in mountainous regions, which has
improved the accessibility of farmer services by 60%. Adapting a similar
model to Adjara's conditions could be an effective solution for improving
consultancy services.

The development of intensive farming represents one of the important

directions. Under conditions of small areas, the production of high-
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income crops is particularly promising, which allows obtaining maximum
economic effect from limited land resources. The development of
greenhouse farms ensures overcoming seasonality in production and a
significant increase in yield. The prospect of implementing vertical
gardening is particularly interesting, which allows creating multi-tier
production on a small area.

Specialization and development of niche products represent a second
important direction. Expanding the production of Adjarian honey is
particularly promising, as the product already has a certain recognition
and export potential. The development of local varieties ensures the
creation of unique products that are better adapted to local conditions.
Organic production has special potential in mountainous regions, where
an ecologically clean environment is naturally preserved.

The implementation of technological solutions represents a third
important direction. Small mechanization, such as motoblocks and mini-
tractors, ideally fits the specifics of the mountainous region. Drip
irrigation systems are particularly effective in terms of water resource
conservation and increasing yield. The implementation of smart
agriculture elements allows improving the management and monitoring
of production processes.

For the successful implementation of these alternative solutions, a
complex approach is mnecessary, which includes both gradual
development and the development of adapted models and the
implementation of supportive measures. The implementation of pilot
projects and the creation of successful examples are particularly
important, which will help farmers better understand the advantages of
new approaches.

The integration of agricultural and tourism sectors represents an
important perspective for development for the Adjara region. The

development of agritourism, gastronomic tourism, and farmers' markets
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creates mutual benefits: it provides additional channels for product
realization for farmers, while giving the tourism sector the opportunity
to offer local, unique, and natural products. Such synergy increases both
the sustainability of agriculture and the attractiveness of the tourism
product, which is particularly important for the economic diversification
of the region.

Tourism development has a significant impact on the region's food
market. According to statistics from the Adjara Tourism Department,
more than 2.1 million visitors visited the region in 2023, which is a 25%
increase compared to the previous year. At the peak of the tourist season,
demand for food products increases on average by 2.5-3 times, which
presents a serious challenge for local producers.

Ecotourism, wine tourism, and gastronomic tours play an important
role in popularizing Georgian products. Increased tourist interest in local,
natural food creates favorable conditions for the development of local
production. However, to fully utilize this opportunity, it is necessary for
Georgian farmers and producers to be ready to satisfy the growing
demand both quantitatively and in terms of quality. This determines the
importance of promoting production, which in turn represents an
additional stimulus for farmers when they see a real market and
opportunities for sales. The active role of the state in popularizing
Georgian products in the international market is necessary. Marketing
activities carried out by the state can significantly increase export interest
in local products. It is also worth noting that the competitiveness of the
food industry is not only the achievement of individual companies but
represents the combined result of state policy, institutional reforms, and
business efforts.

We also examined other sectors with synergistic effects on agriculture,

including:
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1. Light Industry - Particularly textile and clothing production,
where local raw materials (e.g., wool, cotton) can be utilized. This creates
opportunities for vertical integration and reduces dependence on
imports.

2. Energy and Renewable Energy Sources - Biomass, biogas, and
solar energy projects using agricultural waste, which provides farmers
with additional income sources and promotes sustainable development.

3. Logistics and Transportation - Specialized storage and
transportation services for agricultural products, which reduces losses
and improves product quality.

4. Education and Training - Preparation of agricultural specialists,
extension (knowledge transfer) services, and entrepreneurship
promotion, which increases the sustainability and innovation of the
sector.

5. Healthcare and Wellness - Production of medicinal plants,
organic cosmetics and health products, as well as the combination of
medical tourism with agritourism.

6. Information Technology - AgriTech solutions that improve
production efficiency and quality. Digital platforms that connect farmers
directly with consumers, functioning as electronic farmers' markets.

The integration of these sectors with agriculture will create a
synergistic effect, strengthen the regional economy, and promote both
food security and sustainable development.

We consider precision farming, smart greenhouses, vertical farms, and
aquaponics to be particularly promising innovative directions. In terms
of modernizing traditional sectors, the introduction of new varieties in
viticulture, bringing in genetically improved breeds in animal husbandry
and optimization of feed rations, as well as the renewal of irrigation

systems are irnportant.
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Agriculture has special importance in the highlands of Adjara, where
traditional sectors: livestock farming, beekeeping, and agriculture, are
integrated with modern technologies. Research shows that innovative
approaches, such as mechanized milking equipment, modern beehives,
climate-smart irrigation systems, and solar-powered greenhouses,
significantly increase productivity and resource use efficiency.
Particularly important is the development of a network of advisory
centers and the role of agritourism, which has facilitated the
transformation of traditional farms into tourist complexes. The optimal
combination of traditional and innovative approaches ensures not only
economic growth and food security but also contributes to the
preservation of cultural heritage and the long-term sustainability of the
region.

In parallel with the positive results of the integration of innovations
and traditional practices in the Adjara region, a systematic vision is
necessary to enhance the competitiveness of the food industry. A
complex approach is needed to ensure the region's food security, which
will develop in alignment with national strategies.

Enhancing the competitiveness of the food industry represents one of
the most important challenges on Georgia's path to economic
development. This issue is particularly relevant in the context of regional
development, where strengthening local production is directly connected
to increasing the well-being of the population, including ensuring food
security.

Based on our research, we have developed a statistical analysis of
consumption, production, and import of major agricultural products for
2023-2030. The study reveals significant deficits in key products (see
Table N6), particularly in wheat (requiring a 250.5% increase in
production), vegetables (185.1% increase), and meat products (247.2%

increase). To overcome these deficits, comprehensive research,

100



investments, strengthened government support policies, implementation
of modern technologies, and professional retraining of farmers are
essential. In our research, we employed a linear regression model for
projecting the population for 2030, taking into account demographic
trends from 2019-2023. The model indicated that by 2030, Georgia's
population will likely be 3.68 million people. Based on this projection, we
calculated the required quantities of food products according to
physiological norms and compared them with current production and
imports, thereby identifying potential deficits and determining necessary
growth rates.

To overcome the identified deficits, comprehensive measures must be
implemented which, in our opinion, encompass five key directions:

1. Extensive research (determining optimal cultivation zones) and
pilot projects;

2. Investments in agricultural sector;

3. Supportive government policies;

4. Implementation of modern technologies;

5. Professional training and support for farmers.

Addressing these challenges is incorporated into the "Agriculture and
Rural Development Strategy of Georgia 2021-2027," which places
particular emphasis on regional specificity. In the Adjara region,
priorities have been defined as institutional development, strengthening
export potential (especially in citrus, wine, tea, and honey sectors),
implementation of innovative technologies, and deepening synergies
with tourism. Successful examples in the region—the Kobuleti citrus
processing plant, Khulo agro-tourism route, family wineries of
Machakhela Valley, Shuakhevi honey producers' cluster, and Kobuleti

kiwi plantations—demonstrate sustainable development prospects.
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Table N6. Consumption, Production, and Import of Basic Agricultural
Products in Georgia in 2023-2030
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Source: The table is compiled and calculated by the authors according to the
agricultural statistics information of the National Statistics Office of Georgia

(norms, production, imports).

However, Georgia's food security challenges go beyond the issue of
production volume and include structural problems: agricultural

fragmentation, suboptimal production profile, infrastructural lag, and

102



imbalance in development between regions. Climate change represents
an additional risk factor that requires specific adaptation strategies.

Reforms implemented in 2020-2023 aimed at overcoming these
challenges. The new edition of the "Food Safety Law" ensures
harmonization with EU regulations and includes the implementation of
HACCP principles, the introduction of risk-based control systems, and
the improvement of product traceability. Within the framework of
institutional reforms, the National Food Agency was strengthened,
laboratory capabilities were expanded, and modern risk assessment
systems were implemented.

Sectoral analysis shows particular success in winemaking, where
exports increased from 92 million bottles to 125 million bottles, while the
number of export markets expanded from 45 to 62 countries. In the dairy
products sector, the number of registered enterprises increased from 150
to 185, although the indicator of full implementation of HACCP reaches
only 45%. Significant progress is observed in terms of digital
transformation—55% of food industry enterprises use modern
production management systems compared to 25% in 2020.

State support programs, such as "Produce in Georgia," brought
significant results. In 2020-2023, 127 enterprises were financed, which in
total made investments of 185 million GEL and created more than 2,850
jobs, while the exports of beneficiary companies increased by 34%.
Within the framework of the Association Agreement with the European
Union, 15 new technical regulations on food safety were implemented,
which contributed to a 45% increase in Georgian companies exporting to
the EU market.

In terms of regional development, Kakheti and Imereti stand out,
where exports increased by 55% and local production by 40%,

respectively. The implementation of the cluster approach is also
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important, which facilitates the sharing of knowledge and experience,
especially for small and medium enterprises.

However, challenges still exist: lack of coordination between
programs, inadequate consideration of the needs of small and medium
enterprises, and uneven level of regional development. The analysis
showed that coordinated work of public agencies (Enterprise Georgia,
GITA, National Food Agency) gives 45% better results than isolated
initiatives.

In the Adjara region, the governments program, such as: "Produce in
Georgia," "Cheap Agrocredit," "Plant the Future," and the "Rural
Entrepreneurship Development Program" play an important role in the
development of the local food industry. The analysis of 2020-2023
confirms that state involvement in export strategies and ensuring food
security is effective, but a systematic and consistent approach is necessary

for sustainable development.

Conclusions and Proposals

In the modern world, food security issues are gaining increasing
importance. The COVID-19 pandemic, geopolitical crises, and climate
change have clearly demonstrated the vulnerability of global food
systems and the necessity of strengthening local production. According
to FAO data, food insecurity affects 2.3 billion people worldwide, which
constitutes 29.3% of the global population.

For Georgia, food security is a particularly pressing issue. Despite the
country's significant agricultural potential, dependence on food imports
remains high. According to the National Statistics Office, in 2023,
Georgia's food product imports amounted to 1.8 billion USD, which is
15% higher than the previous year. It is particularly noteworthy that the
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country is significantly dependent on imports of basic food products such
as wheat, meat products, vegetables, vegetable oil, and sugar.

The Autonomous Republic of Adjara, with its unique geographical
location and climatic conditions, represents an important region in
Georgia's food security system. A significant portion of the country's food
imports passes through this region, while simultaneously, there exists
substantial but still untapped agricultural production potential.
Particularly notable are the possibilities for subtropical crop production,
livestock development prospects in highland regions, and organic
production potential.

The conducted research, which included both theoretical analysis and
empirical study, allowed us to identify a series of important conclusions
and develop practical recommendations for enhancing food security and

the competitiveness of the food industry in the Adjara region.

Conclusions

1. The analysis of the global food security context has shown that Georgia,
and particularly the Adjara region, faces significant challenges.
According to FAO data, 32.4% of Georgia's population experiences
moderate or severe food insecurity, indicating the systemic nature of the
problem. Considering the regional context, where neighboring countries
(Azerbaijan, Turkey, Russia) show average indicators in the Global Food
Security Index, Georgia's position indicates the necessity of structural

reforms.

2. The research has revealed Adjara region's significant dependence on
imported food products. It is particularly noteworthy that 65% of
Georgia's grain imports are implemented through the region, creating
additional risks for food security considering the geopolitical tensions in

the Black Sea region.
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3. The analysis of Adjara region's agricultural potential has shown several
important directions: significant but not fully utilized potential of citrus
crop production; progress in the beekeeping sector (honey contamination
rate decreased from 56% to 8%); prospects for livestock development in
highland regions; opportunities for organic production growth;
viticulture development; and possibilities for raw material processing,

storage, and seasonal balancing.

4. Fundamental problems were identified during the research process:
scarcity and fragmentation of land resources; absence of systematic soil
research; need for citrus seedling renewal; inadequate development of

logistical infrastructure; and shortage of qualified personnel.

5. Analysis of food price dynamics shows significant seasonal fluctuations.
The influence of seasonality on fruit and vegetable prices is particularly
evident - in August, the price increase for vegetables was only 1.2%,
while in December this indicator increased to 5.3%. This indicates the

necessity of developing storage and processing infrastructure.

6. The analysis of sector integration revealed a significant imbalance
between traditional and innovative directions. In highland regions,
particularly problematic are the unsustainable use of pastures due to
inadequate knowledge, insufficient infrastructure (especially in winter),
shortage of young specialists, scarcity of animal feed, high prices, and

inaccessibility for farmers.

7. The analysis of food industry competitiveness showed positive trends
in large retail networks. According to 2023 data, the financial indicators
of leading companies indicate stable growth in the sector, although small

and medium enterprises still face significant challenges.
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8. The market analysis of the food industry revealed a significant
imbalance between imports and local production. Exports of products
manufactured in the Adjara region are mainly seasonal, which
complicates the establishment of stable export relationships. At the same
time, the employment rate in the sector is unstable and significantly
dependent on seasonal factors. Market research has shown that prices of
local products often exceed those of imported products, which hinders

their competitiveness and accessibility for consumers.

9. The research showed that the level of food security significantly
depends on the geographical concentration of imports. High import
dependence (HHI 0.72) for basic food products, especially wheat,

represents a systemic risk for the country's food security.

10. A strong correlation (r = 0.72) was revealed between seasonality and
price fluctuations, which is related to inadequately developed storage-
logistical infrastructure and confirms the crucial importance of

infrastructural development for price stability.

11. The research confirmed that improving food security requires a
comprehensive approach that will simultaneously address structural
problems. It is particularly important to develop policies that will
promote sector consolidation, infrastructure development, and
production optimization considering the country's competitive

advantages.

Proposals
Based on the research results, the following recommendations have
been developed:
1. Research and Development of Agricultural Potential - It is
essential to conduct a systematic study of Adjara region's soils, including
detailed mapping of soil types, agrochemical analysis in all municipalities,

zoning of crops according to soil types, and assessment of climate change
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impacts. This research should become the foundation for developing a
long-term agricultural strategy, creating detailed maps using FAO
methodology that will help farmers select optimal crops.

2. Modernization of the Citrus Industry - Implementation of a
massive seedling renewal program, introduction of modern agro-
technologies, development of a zero-waste production model (processing
of mandarin peels, increased juice production), and export diversification
through new market development are recommended.

3. Comprehensive Development Program for Mountainous Regions
- Highlands of Adjara require the implementation of a sustainable pasture
management system, development of livestock infrastructure,
establishment of refrigeration and storage facilities, improvement of
veterinary services, and strengthening support programs for young
farmers.

4. Acceleration of Innovative Technologies - Implementation of
precision farming pilot projects, encouragement of "smart greenhouse"
construction, development of vertical farms in urban areas, and
implementation of aquaponics systems are recommended.

5. Strengthening Education and Qualification Enhancement
Systems - Modernization of agricultural education, enhancement of
practical training, development of international experience sharing
programs, and creation of a farmer retraining system are necessary.

The complete realization of Adjara's food potential requires special
attention to strengthening the agricultural advisory system. In this
direction, it is necessary to implement a comprehensive approach based
on three main components. First, it is important to create mobile advisory
groups staffed with qualified agronomists, plant protection specialists,
and livestock experts. The second important component is the

establishment of farmer education centers with practical training. The
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third component involves creating a modern digital information platform
that provides online consultations and an information reference database.

6. Creation of a Regional Food Security/Supply System -
Establishment of a regional food reserve system, development of
alternative trade routes, diversification of local production, and
development of a crisis management plan are recommended.

7. Support for Organic Production Development - Simplification
and co-financing of organic certification processes, development of
organic products' export potential, expansion of the organic farming
network, and support for the implementation of international standards
are essential.

8. Development of Modern Storage and Processing Systems -
Modern refrigeration-storage complexes with ULO (Ultra Low Oxygen)
technology are needed, allowing us to store local fruits and vegetables for
8-10 months, reduce dependence on imports during non-seasonal
periods, and maintain product quality. Additionally, the development of
a processing enterprise network and implementation of circular economy
principles are important.

9. Strengthening Export Potential - Implementation of
international quality standards (GlobalG.A.P., HACCP), introduction of
modern packaging and labeling systems, optimization of export logistics,
research and development of new export markets, and technological
modernization of processing enterprises are recommended.

10. Development of Food Reserve Systems - The COVID-19
pandemic and global processes have demonstrated the importance of food
reserve systems. The creation of a regional food reserve system with
stocks of basic food products, modern storage infrastructure, and an
electronic inventory management system is recommended. It is also

important to develop crisis management mechanisms in the form of early
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warning systems, alternative supply channels, and emergency action
plans.

11. Development of Logistics Systems - Creation of an agro-logistics
center network, establishment of agricultural product collection points,
improvement of transport infrastructure, and development of cold chain
systems are necessary.

12. Improvement of Geographical Diversification of Imports - This
represents not only an economic issue but also a national security matter.
It is important to develop trade policies that will facilitate finding new
trading partners and balancing existing trade relationships considering
geopolitical risks.

The implementation of recommendations should be carried out in
stages, taking into account priorities. Special attention should be paid to
protecting the interests of small and medium-sized farmers and
enhancing their competitiveness. The implementation of these
recommendations requires close cooperation between government
structures, the private sector, international organizations, and local
communities.

The implementation of our proposed recommendations will
contribute to strengthening food security in the country, including the
Adjara region, and enhancing the competitiveness of the food industry.
It is necessary to create a monitoring system for the implementation of
recommendations, which will allow us to evaluate the progress achieved

and make adjustments if necessary.
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The main propositions of the dissertation are reflected in our
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1. Manvelidze R., Meskhidze Z., (2023), Problems and Possibilities of
Sustainable Food Farming Formation in the Post-Pandemic Period,
Economics and Business, 2023, N°2, Pp. 59-77.

2. Meskhidze Z.(2024), Some Issues of Food Security, Economics and
Business, 2024, Ne4, pp. 36-52.

3. Manvelidze R., Meskhidze Z., (2025), Technological and Orga-
nizational Transformation Opportunities in Enhancing Competitive-

ness.Innovative economics and management, 2025, 12, N1.

111



