QUBAHAN ACADEMIC JOURNAL
VOL. 5, NO. 1, January 2025
https://doi.org/10.48161/qaj.v5nlal048

Assessment of Economic Management of Land Resources to
Enhance Food Security

Dinara Tleshpayeva 1", Natalia Bondarenko 2, Mikhail Leontev 3, Galina Mashentseva ¢, Julia Plaksa %, Andrey

Zharov 6, Diana Stepanova 7, and Agzhan Karbozova 8

1 Faculty of Forest, Land and Water Resources, Kazakh National Agrarian University, Almaty, 050000, Kazakhstan;

2 Department of State and Legal Disciplines, Pyatigorsk branch of North-Caucasian Federal University, Pyatigorsk 357500,
Russia;

3 Department of Social, Psychological and Legal Communications, Moscow State University of Civil Engineering (National
Research University), Moscow 129337, Russia;

4 Department of Economics and Humanities, Kamyshin Technological Institute, Volgograd State Technical University, Vol-
gograd 403874, Russia;

5 Department of Finance and Credit, V.I. Vernadsky Crimean Federal University, Simferopol 295007, Russia;

¢ Department of Technosphere Safety, Peoples' Friendship University of Russa (RUDN University), Moscow 117198, Russia;

7 Higher school of finance, Plekhanov Russian University of Economics, Moscow 115093, Russia;

8 Department of Economics and Management, Korkyt Ata Kyzylorda University, Kyzylorda 120000, Kazakhstan.

Corresponding author: dinara.tleshpayeva@mymail.academy.

ABSTRACT: To achieve the goals of balanced development of the agricultural sector to ensure food
security, there is a need to improve management processes in the sphere of agricultural land use. The
aim of the article is to provide a rationale for the ecological-economic management of land resources
based on agricultural zoning to improve the efficiency of agricultural enterprises. Research gaps in-
clude the need for detailed studies on localized ecological impacts and long-term outcomes of AZ-
based land redistribution on soil health and agricultural productivity. Based on the analysis of docu-
ments (sources) and an expert survey, this study proposes a framework for ecological-economic man-
agement of agricultural land resources in Kazakhstan through agricultural zoning (AZ), aiming to op-
timize the allocation of grasslands, pastures, arable land, and water resources. Based on document
analysis and expert surveys, an optimal land ratio of approximately 30% meadows/pastures, 20% ara-
ble land, and 20% water is recommended, aligned with practices in Western Europe and North Amer-
ica. The study suggests measures for sustainable land use, including transferring degraded lands to
pasture, preferential taxation for ecologically clean production, and financial incentives for restoring
and conserving land. These strategies aim to increase agricultural productivity, meet international
quality standards, and support sustainable food security through enhanced land use planning and
policy. Scientific novelty of the obtained results relates to the improvement of ecological-economic
management of land resources at agricultural enterprises in the conditions of zoning, considering the
potential of the agricultural zones of Kazakhstan.
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I. INTRODUCTION

Ensuring food security in the context of innovative development of the agrarian sphere is an essential
direction of the social and economic development of the state. Raising the efficiency of industrial activity of food
producers, in turn, canserveas the main vector of sustainable developmentinrural areasand the state as a whole
[1-4]. The agricultural sector constitutes a sustainable resource base for food industry enterprises and is key toa
country’s guaranteed food security.

The foundation of the food security of any country and its unique and strategically important national
resource is the territories suitable for agriculture [5-7]. Therefore, rational and efficient management of land
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resources should be a priority direction of state policy. In addition to achieving economicindicators, state policy
should consider scientifically grounded production technologies, protection of the environment from negative
impacts [8-10], measures to protect land resources [11-14], and the provision of environmentally safe food
products to society [15-18]. This kind of land management will ensure compliance with most aspects of the food
security component, which in turn will provide for the national security of the state. It is also worth explaining
what we implement into the concept “food security”. It is a critical component of national security and socio-
economic development, ensuring that all individuals of the state have access to sufficient, safe, and nutritious
food to lead active and healthy lives [19].

The article initially outlines the fundamentals of agricultural zoning, emphasizing the importance of rational
land resource allocation to enhance agricultural efficiency. This foundation is followed by a detailed exploration
of the various types of land zoning and their roles in managing natural and economic conditions, which enables
the identification of optimal approaches for land use in specific areas. The study then focuses on an analysis of
expert assessments, which helped to identify promising directions for the further development of agricultural
territories. These directions relate to improving the efficiency of land resource management, optimizing land
fund utilization, and enhancing the ecological condition of land.

II. RELATED WORK

We are convinced that the efficient organization of territories and management of agricultural enterprises’
land resources needs to utilize economic methods.

Economic methods of management represent the methods of achieving economic objectives based on the
implementation of the requirements of economic laws [20]. This type of management is carried out, on the one
hand, by creating economic conditions thatinitiate a labor collective to achieve the best results of activity and, on
the other hand, through economic regulation of the rational use and protection of land without administrative
intervention measures [21].

V.M. Ianiuk and I.S. Gagina [22] assert that economic methods of production management are more flexible
and respond faster to changes in public needs. N.G. Ovchinnikova [23] calls attention to the ecologically safe use
of agricultural land in the implementation of land resources management.

The next important approach to improving the efficiency of land resources management, in our opinion,
relates to the issues of land zoning, allocation of the units of natural agricultural zoning (AZ), the establishment
of their boundaries and classification features, and the development of schemes of natural AZ. These issues are
examined by M.D. Sutiagin [24], O.F. Torsunova [25], S.A. Lipski [26], and E.E. Kantarbayeva et al. [27].

As explained by S.I. Komarov and D.V. Antropov [28],land zoning is carried out in the framework of the
ecological-economic management of an agricultural enterprise’s land on the territory of an object that possesses
a certain feature of zoning within an administrative-territorial unit under the system of land resource
management and as part of ensuring the use of lands according to their intended purpose. We should as well
clarify what we meant under ecological-economic management. Ecological economic management recognizes
that to a great extent the environment provides for economic activities, promoting a sustainable interaction
between human and natural systems [29]. Scientific research identifies a variety of land zoning types (Table 1).

Table 1. Types of land zoning.

No. Type of zoning Brief characteristic

1 ecological considers the degree of transformation of the natural environment due to anthropogenic
impact and the level of this impact; adverse natural-anthropogenic processes; ecological
assessment of the territory; soil erodibility condition; intensity of erosion processes, their
dynamics; soil contamination with pesticides, heavy metals, radionuclides, etc.; supply of
soils with nutrients, microelements, etc.

2 cadastral assumes the identification of land plots by assigning cadastral numbers to them

3 functional stipulates the allocation of a residential zone, production (industrial) zone, and recreation
(landscape and recreational) zone on the territory of settlements

4 valuation used in determining the normative monetary valuation of land in settlements

5 industrial scientifically grounded division of the territory into separate economic districts in
accordance with their natural and economic conditions

6 ecological-economic affects the concentration of means of production, land, and labor resources to increase

zoning output in specialized enterprises and associations, i.e., the concentration of agricultural

production
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7 social conducted on the territory of a particular administrative-territorial unit to identify
homogeneous territories by social characteristics (age structure, gender, employment in
the spheres of national economy, birth and death rates, the number and density of
population, the level of public services, the social sphere, etc.)

8 natural agricultural used to determine a scientifically substantiated accommodation of agricultural
production, development of general schemes for the use of land resources, agricultural
and farming systems, and land management schemes and projects

! Compiled based on [30-32].

In our understanding, AZ is industrial land zoning in the agrarian sector of the economy based on natural-
climatic, economic, and environmental indicators [46,47], which includes homogeneous land areas with
corresponding production potential and level of environmental-anthropogenic pressure, is characterized by a
certainratio of land, type of agricultural production and zone specialization, and labor productivity [48], and
allows the government to determine the potential of production activities by agricul tural enterprises. AZ should
be defined as a mechanism of ecological-economic land resource management that identifies zones within
administrative districts based on their classification by such parameters as the ratio of lands, erosion risk
coefficient, loss of soil due to erosion, the presence of territories polluted by industrial waste, and climatic
conditions of the territory. These characteristics define the efficiency of using the available land resources and
the development of the zonal types of agricultural production and give the opportunity to account for the
specialization of agricultural enterprises.

We recommend AZ be used to determine territories with predominant agricultural production and rural
construction. Furthermore, AZ should be utilized in the further development of regional land use and protection
schemes. We deem it appropriate to entrust the regional state administration with control over the observation
of provisions on the implementation of land AZ on the territories of individual agricultural enterprises. The
results of our study demonstrate that AZ combines natural agricultural, ecological-economic, ecological, and
socioeconomic elements that affect the operation of agricultural enterprises, shows directions for managing their
development, and assumes the identification of agricultural zones in the territory of administrative districts.

The borders of agricultural zones are established with consideration of the direction of the economic use of
land in the agricultural sector. In accordance with the land use type belonging to the agricultural zone, an
agricultural enterpriseis given informationabout the zoned crops and crop rotation varieties most suitable for
cultivation in its territory, the implementation of technological measures for the use and protection of land, and
the level of impact of these measures on the productivity and efficiency of land use. Due to the classification
parameters of elements in ecological zoning included in AZ, the cultivation of certain crops in the territory of the
agricultural enterprise is restricted considering its local characteristics and optimal crop ratio in crop rotation
[49]. Such economic characteristics in the organization of farms as specialization and the concentration and
integration of production will, if used skillfully, contribute to the efficiency of land use by agricultural producers.
The socioeconomic classification parameters within AZ will allow for defining the level of labor performance and
carrying out the integration of labor by means of raising the qualification of residents through their training at
the expense of enterprises due to their need for qualified personnel.

However, so far, there has been no research addressing the issues of ecological-economic land resource
management based on land zoning to increase the efficiency of agricultural land use by agricultural enterprises.
Therefore, there arises the need to identify a separate industry-specific type of land zoning for the purposes of
agricultural land use. This brings us to AZ, which has applications for agricultural enterprises and is designed to
establish the presence or absence of limitationsin the use of a specificland plot. These limitationsneed to concern
the spatial characteristics of the formation of agricultural enterprise types, the system of tillage, restrictions on
the placement and cultivation of certain crops, crop rotation types, etc. In thislight, the purpose of the study is
to provide a rationale for the ecological-economic management of land resources based on AZ to improve the
efficiency of agricultural enterprises.

ITI. MATERIAL AND METHOD

1. RESEARCH DESIGN

For the purpose of achieving the research goal, the study adopted a mixed quantitative-qualitative approach.
The methodological framework included a comparative analysis of scientific literature and a survey method to
prove the relevance of our findings.
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2. RESEARCH FLOW

In the first stage of the study, from April 15 to May 15, 2023, we analyzed research papers on the problem
under study. We selected the papers which are indexed in Scopus, WoS and Google Scholar bases. In Kazakhstan,
economic development in agriculture is greatly influenced by natural and environmental conditions. Literature
analysis was therefore needed to assess the land fund by natural zones.

By natural conditions, the territory of Kazakhstan (Land Code Art. 1 p. 3) is divided into ten zones: forest-
steppe, steppe, dry-steppe, semi-desert, desert, foothill desert-steppe, subtropical desert, subtropical foothill
desert, the Central Asian Mountain region, and the South Siberian Mountain region. In research papers we
strived to identify which share of each zone is used for agricultural purposes. These data were included into the
table.

Next, in the second stage, from May 16 to June 5 of 2023, we surveyed experts in the sphere of land resource
management with a focus on agricultural lands. The sampling criteria were the experience which the experts
havein the discussed field (minimum 10 years), and the presence of at least three scientific articles published in
the peer-reviewedjournals, indexed in Scopus, WoS and Google Scholar. The sample initially included 46 people,
who were sent e-mails stating the purpose and program of the research. Of the experts to whom the letters were
sent, 40 agreed to participate in the study.

A chi-square test on 40 expert responses (observed O=[12,10,8,10], expected E=[10,10,10,10]) yielded x2=0.8.
This is below the critical value (7.815 at a=0.05), confirming that 40 experts are sufficient for reliable conclusions.

In the third stage, from March 6 to April 1, 2023, the experts who consented to participate in the study were
interviewed by means of a survey questionnaire. The questionnaires were sent via e-mail and included the
following open-ended research question: What are the main directions for the rational use of land resources by
agricultural enterprises and for improving their efficiency?

IV. DATA ANALYSIS

For a more objective analysis of the results of the expert survey, the degree of consistency of expert opinions
was tested with Kendall's concordance coefficient (W), which was calculated using the SPSS software product.

V. RESULTS

1. AZ OF LAND IN KAZAKHSTAN

Eachof the agricultural zoneshasits own features and is distinguished by the sectoral structure of agriculture
(Table 2).

Table 2. Distribution of the land fund by natural zones

. Arable
No. Agricultural zones Total land, min % Agricultural % land, min %
ha land, mIn ha ha

1 Forest-steppe 0.8 0.3 0.5 0.2 0.2 0.9
2 Steppe 26.5 9.7 23.5 10.7 10.5 45.5
3 Dry steppe 62.4 22.9 57.7 24.9 7.5 32.5
4 Semi-desert 37.2 13.7 33.9 15.4 0.06 0.3
5 Desert 112.1 41.1 81.4 37.2 0.1 0.4
6 Foothill desert-steppe 12.3 45 10.2 4.7 1.7 7.4
7 Subtropical desert 44 1.6 3.8 1.7 0.04 0.2
8 Subtropical foothill desert 3.5 1.3 3.1 1.4 0.6 2.3
9 Central Asian Mountain region 10.1 3.7 7.1 3.2 0.4 1.7
10 South Siberian Mountain region 3.2 1.2 14 0.6 0.2 0.9

In total 272.5 100 219.6 100 23.1 100

1 Compiled based on [50].

The expert survey results show that the rational use of land should be ecologically safe, correspond to its
intended purpose, ensure high efficiency of land use and protection, and be focused on protection from
anthropogenic impact and the reproduction and increase of land productivity (Table 3).
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Table 3. Primary directions for the rational use of land resources by agricultural enterprises and the
improvement of their efficiency.

Primary measures groups Methods of increasing efficiency
Environmental ecological - reducing anthropogenic overload on land resources;
direction - increasing the production of environmentally friendly products;

- reducing the impact of negative natural phenomena (regulation of river flows, bank
reinforcement, elimination of landslides)
technological - protecting land from the negative consequences of production operations;

direction - increasing soil fertility;
- improving the structure of cultivated areas based on land zoning indicators;
- expanding the use of repeated and stubble crops;
- preventing the erosion, drainage, irrigation, and plastering of lands;
- using up-to-date information on the qualitative condition of the natural resource base
of the agricultural enterprise;
- developing land management projects with a contour-ameliorative organization of
territories;
- selecting appropriate fertilizers for each crop in different crop rotations;
- using balanced treatment of fields with pesticides;
- reclamation damaged lands

Socioeconomic  social direction - providing each farm with the necessary number of qualified specialists;
- improving working and living conditions;
- widespread use of progressive forms of production organization and labor

remuneration

economic - increasing the efficiency of land resources utilization;

direction - increasing the interest of landowners and land users in preserving and reproducing
soil fertility;
- investment;

- deeper specialization and concentration of production based on inter-farm
cooperation and agro-industrial integration;
- rational use of production funds and labor resources

Organizational- organizational - rational balance of labor and material and technical resources;

economic direction - establishing binding rules to regulate land use;
- establishing standard procedures for administrative intervention in the organization
of enterprises

economic - improving the production management system;

direction - introducing progressive technologies;
- developing and implementing recommendations on the organization and
improvement of production operations

! compiled based on the expert survey; the concordance coefficient W = 0.69 (p < 0.01), indicating strong consistency of expert opinions.

2. AZ OF LAND AND ITS IMPACT ON THE MANAGEMENT OF AGRICULTURAL ENTERPRISE DEVELOP-

MENT

As aresult of the conducted detailed analysis of land zoning types, considering the main directions of rational
use of land resources by agricultural enterprises and the priority of agriculturalland use, we believe that it is
advisable to establish AZ (Table 4).

Table 4. The component structure of land AZ and its impact on the management of agricultural enterprise

development.
e . Management of agricultural enterprise
AZ components Classification attributes 8 & P
development
- soil and climatic conditions . ..
. . . - impact on productivity, level of land
Natural - partitioning and drainage of the territory

utilization, and efficiency of agricultural

agricultural - level of erodibility (deflation) production

- agroclimatic conditions
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- zonal types of agricultural production, systems of - differentiation of technological measures for
agrotechnical and ameliorative measures land use and protection
- the range of cultivated crops

. . . e - ensuring comprehensive development of the
- zonal, economic, and industrial specialization

Ecological- L . region's economy
. - combination of production sectors . e .
economic . . . . - agro-industrial integration
- concentration and integration of production . . ..
- increasing the efficiency of land use
- degree of anthropogenic impact
- intensity of erosion processes
. - contamination with pesticides, heavy metals, - optimal ratio of crops in crop rotations
Environmental . . .
radionuclides, etc. considering local features
- provision of soils with nutrients, microelements
- the ratio of lands
- tendencies to raising personnel qualification and
roviding agrarian and processing enterprises . . .
. . pr & a5 p & P - integration of the work of agricultural
Socioeconomic with qualified personnel
o producers and processors
- level of labor productivity (time output per
product produced)

VI. DISCUSSION

The research findings obtained suggest the following conclusions. The agrarian differences of land resources
management in the steppe and dry steppe zones of Kazakhstan, which constitute nearly 80% of arableland in
the country, necessitate the development of a unified approach to the use of resource potential within modern
land ownership and land use. For this purpose, we plan to investigate the structure of land and the state of land
resources and on this basis propose recommendations for the effective and efficient ecological-economic
management of land resources by agricultural enterprises.

Previous research has already pointed to the fact that the current state of Kazakhstan’s land resources
diminishesthe level of land productivity and results in a decreasein agricultural production [51]. Webelieve that
such degradation phenomena are mainly caused by miscalculations regarding the optimal and permissible use
of lands. The latter is determined by finding the best option to define the areas and structure of land plots,
considering the indicators of land zoning and bringing the areas of land within administrative-territorial units to
the optimal structure for the purpose of ecological-economic land resource management and maintaining the
ecological sustainability of the territory.

At present, Kazakhstan hasnot developed an ecologically optimized structure of lands. Today, researchers
recognize the need to reduce the agricultural development and plowing of the land fund through its
optimization, but with respect to the quantitative ratio they hold different points of view [52-55]. For instance,
V.B. Zharnikov [32] recommends bringing the ratio of meadows and pastures, arable land, and water to 30:20:20,
keeping in mind the experience of advanced countries of Western Europe and North America. For example, in
the UK, France, and Germany plowing constitutes 28-32% of agricultural land use types, and in the USA —15.8%.
A study by N.G. Ovchinnikova [22] recommends reducing development and plowing by means of conserving
degraded and unproductive lands.

We argue that ecological-economic management of land resources of an agricultural enterprise must account
for the impact of pollution by technical elements [56,57]. A. Asetova et al. [58] suggest introducing oat and vetch
mixtures and peas into crop rotation (since they clean the land and provide for ecological equilibrium) on lands
polluted by industrial waste.

A necessary precondition for the ecological management of agricultural land resources is the use of
environmentally friendly technologiesin the cultivation of agricultural products [59-61] and the verification of
manufactured products for compliance with state and international environmental norms and standards [62].

Relying on the results of our expert survey and previous research findings [20], we propose to carry out the
following measures for the economic and ecological management of land resources on the territory of agricultural
enterprises within the agrarian zones of Kazakhstan:

- cultivation of agricultural products that are competitive in domestic and foreign markets according to
international and state quality standards; cultivation of ecologically clean products, which will be facilitated
by bringing the ratio of land (arable land, natural fodder land) within agrarian zones to an optimal level by
transferring eroded, low-productive, and degraded arable land to pastures, as well as by means of
preferential taxation of its producers;
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- economic stimulation of optimal land resources use provides savings for agricultural enterprises as a result
of reduced costs for environmental measures due to withdrawing eroded areas of land within the agricultural
enterprise from intensive use by exchanging them for non-eroded ones, and consists in the following:

- provision of tax and credit privileges in case of implementation of measures in accordance with regional
programs of land use and protection;

- allocation of funds from the state and local budgets to legal entities and individuals to restore the original
state of lands that have been disturbed through no fault of their own;

- exemption from payment for land plots that are undergoing development and restoration of their fertility in
accordance with national and regional programs on the use and protection of lands;

- compensation of funds to legal entities and individuals for land plots subject to conservation or attribution
to the national state reserve fund.

VII. CONCLUSION

This study contributes to the theoretical, methodological, and empirical understanding of ecological -economic
management of land resources, emphasizing agricultural zoning (AZ) as a practical approach to enhance land
use efficiency in Kazakhstan’s agricultural sector. At the theoretical level, the research advances the concept of
AZ by integrating ecological and economic dimensions. Methodologically, the study combines document
analysis with expert surveys to validate the proposed AZ framework. Empirically, findings proposed several
approaches to enhance using agricultural lands in Kazakhstan while mitigating environmental degradation.

However, this study has several limitations. Reliance on expert surveys introduces potential biases, as
findings may reflect subjective perspectives that vary across regions and agricultural practices. To add more the
present status-quo of AZ in Kazakhstan is restricted by the number of works we selected to rely o

A promising direction for further research is the study of the possibilities of using AZ using the example of
specific regions of Kazakhstan.
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