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The purpose of this article was to analyze key methods and tools of spatial planning and land 

resource management in Kazakhstan, aimed at achieving sustainable economic development. 

The study focuses on the role of land use administration and land management design, 

examining their potential to address critical issues such as land conservation, rational use, and 

ecological safety. A mixed-methods approach was adopted, combining a qualitative review of 

scientific literature and a quantitative expert survey. The expert survey involved 42 

professionals with relevant academic publications, ranking the significance of various 

administrative and planning tools. The results identified the most effective tools in land use 

administration, including differentiated land taxes, lease payment differentiation. In terms of 

land management design, the study highlighted the importance of spatial planning, zoning, and 

the development of land-use regulations. The analysis of global best practices, including those 

from the United States, China, and Europe, further informed the recommendations. The 

conclusion emphasizes that by enhancing and integrating these methods, Kazakhstan can 

improve land resource management, leading to more effective and sustainable economic 

development. Additionally, the adoption of international strategies, such as zoning, is crucial 

for achieving long-term sustainability goals in the context of both urban and rural 

development. 
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1. INTRODUCTION

The definition of management methods is a central issue in 

the theory and practice of land resource management (land 

use). Each land use management method forms a set of 

measures, a system of tools, the composition and content of 

which create tasks specific to that method and define the tools 

for solving them [1]. This allows each individual management 

method to be relatively distinct as an area of managerial 

activity in the use and protection of land resources [2]. 

In modern conditions, these methods are not only technical 

in nature but are also increasingly influenced by socio-

political, environmental, and economic contexts, which 

require land resource policies to be adaptive and 

multifunctional [3, 4]. The growing complexity of land-related 

challenges - such as urban sprawl, agricultural land 

degradation, and competing stakeholder interests - 

necessitates management approaches that are integrated, 

interdisciplinary, and capable of responding to both short- and 

long-term goals [5]. Moreover, land resource management 

methods must accommodate digital transformation trends, 

including the application of geographic information systems 

(GIS), remote sensing technologies, and e-governance 

platforms, all of which are reshaping traditional practices [2, 

6, 7]. As countries strive to meet sustainability goals, land 

management methods must balance efficiency, equity, and 

environmental resilience [8]. 

The objectives of management must be fundamental when 

determining methods for land resource use management. 

Additionally, the presence of two interconnected forms of 

environmentally rational land use, such as organization (an 

indirect form) and its economic exploitation (a direct form), 

influence the choice of management method [9]. 

Organization as an indirect form often relates to planning 

frameworks, legislative support, and institutional 

coordination, which set the stage for more effective 

implementation of direct economic activities. On the other 

hand, economic exploitation directly pertains to how land is 

utilized for agricultural, industrial, residential, or conservation 

purposes, all which demand tailored regulatory oversight. 

These dual components are intricately linked and must be 

aligned within a coherent strategic framework to maximize 
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land productivity while safeguarding ecological integrity. 

Management decisions must therefore reflect a 

multidimensional understanding of land systems that include 

ecological sensitivity, demographic trends, economic 

feasibility, and cultural heritage [10, 11]. Ignoring these 

interdependencies often leads to fragmented governance and 

suboptimal outcomes. 

However, many issues related to the use of land and other 

natural resources arise due to ineffective regulation, and the 

success of attempts to resolve these issues depends on the 

quality of management. Inefficient management negatively 

affects social stability, the sustainable use of land and other 

natural resources, investment, and economic growth. 

Kazakhstan was selected as the focus of this study due to its 

vast territorial expanse, rich natural resource base, and its role 

in regional land use dynamics. As a post-Soviet state 

transitioning toward market-based governance, it faces 

complex challenges in reforming outdated land administration 

systems while pursuing sustainability goals. The country is 

also marked by significant ecological concerns, including land 

degradation and desertification, which underscore the urgent 

need for integrated and adaptive management strategies [12]. 

Therefore, a key direction for the further development of 

land use management systems in Kazakhstan should be the 

creation of a system of management methods and tools based 

on the use of global best practices. In this regard, the study of 

improving both existing management methods and the 

implementation of new ones is relevant, as this will increase 

the efficiency of land resource potential usage in the country 

and contribute to the sustainable development of land use. 

 

 

2. LITERATURE REVIEW 

 

In Kazakhstan, the use of land resources is an important 

element of the economy, as land resources are a fundamental 

and determining natural resource, directly and/or indirectly 

involved in virtually all types of economic activities [13]. 

However, it should be noted that the legal definition of this 

term in Kazakhstan has not yet been fully and unambiguously 

formed. 

In scientific literature, land use is considered as an element 

of: 

• The institutional-behavioral mechanism of the country's 

economy, its regions, and territorial communities [14]; 

• The investment-innovation mechanism [15]; 

• Enhancing the natural resource potential of the territory 

[16]; 

• The socio-ecological mechanism [17]; 

• The organizational and legal mechanism for managing 

land and other natural resources and land-property complexes 

[18]; 

• The financial-credit mechanism [19]. 

At the same time, the analysis of literary sources showed 

that there is no unified and comprehensive approach among 

scholars regarding the interpretation of the concept of "land 

resource use." The common scientific approaches to revealing 

its content are presented in Table 1. 

 

Table 1. Approach to defining the essence of the term 

 
No. Source Approach to Formulating the Essence of the Term 

1 [20] 
A system of economic and other land use formed in 

the country under the influence of objective factors or 

introduced by the state to obtain the maximum benefit 

and highest effect from the land while meeting the 

requirements of its preservation and improvement. 

2 [21] 

A process by which humans (society) use the 

integrated potential of a territory, including all 

resources on the relevant geospatial site, which forms 

part of the socio-territorial complex at the regional 

level and leads to the complication of its structure, 

manifesting in the regulation of land relations. 

3 [22] 

A long-term process of human land use for the 

production of goods or benefits, as well as the 

structure of human relations regarding land ownership, 

determined by a combination of cultural, historical, 

institutional, and other factors of use. 

4 [23] 

1) The use of land according to legally established 

procedures (land parcel); 2) A part of the unified land 

fund provided by the state or acquired into ownership 

or lease by an individual user for economic or other 

purposes, limited geographically; 3) An object of 

rights, economic, environmental, urban planning, 

agricultural, and other land relations, for which the 

land user is issued a document certifying land rights 

with specific boundaries, area, land composition, 

property objects, and, if necessary, geodetic 

coordinates of boundary markers defined on the 

ground. 

5 [24] 

The process of using land resources for various needs 

(placement of settlements, various communications, 

industrial facilities, agricultural production, extraction 

of minerals, recreational purposes, etc.) based on legal 

and regulatory acts. 

6 [25] 

A unique natural asset defining the space where 

economic activities take place and environmental 

processes occur, within which ecological and 

economic assets are located. 

 

As shown by the analysis of scientific literature, spatial 

planning of land resource use, being a more complex process 

than simple land use regulation [26], involves disagreements 

and contradictions existing in policies conducted across 

different sectors, such as conflicts between economic 

development policies and environmental protection policies 

[27]. However, its implementation ensures the granting of 

status to land use development measures [28], the granting of 

status to territorial restrictions (encumbrances) on the use of 

land and other natural resources and their boundaries [29], the 

granting of status to land management regulations (land users’ 

obligations, limitations, and encumbrances on rights) [30], and 

other management activities. 

The main methods of spatial planning for land resources, 

according to researchers, are land use administration [31] and 

land management design [32]. 

According to Enemark et al. [33], land use administration 

involves processes related to land ownership, the cost of land 

use, land utilization, and land use development, carried out by 

the state through the use of public or private sector institutions. 

Sustainable development policies require that these four 

functions be integrated. 

Land management design is a relatively independent 

direction for organizing the rational use of land resources [34]. 

At the same time, individual measures related to direct 

biotechnological impacts on land and productive human labor 

influencing the land are not included in the land management 

design method [35]. 

The purpose of this article is to define the main methods and 

tools of spatial planning for land resources and land use to 

achieve sustainable economic development in Kazakhstan. 
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3. METHODS 
 

In accordance with the specifics of defining the main 

methods and tools of spatial planning for land resource use to 

achieve sustainable economic development in Kazakhstan, a 

qualitative-quantitative approach was chosen for the study. 

Data were collected from February 20 to April 20, 2024, 

through a literature analysis on the research problem and an 

expert survey conducted via email, followed by the processing 

and analysis of the survey results. 

In the first stage of the study, information sources necessary 

for achieving the research goal were selected. The data for this 

study came from monographs as well as articles and reviews 

published in journals indexed by Scopus and Web of Science. 

Based on the analysis of the source base, scholars' approaches 

to defining the concept of "land resource use" (land use) were 

identified, along with the main tools for land use 

administration and the primary tools for land management 

design. 

In the second stage of the study, an expert survey was 

conducted aimed at determining the significance of the main 

tools for land use administration and land management design. 

The sufficient sample size for the research was determined to 

be 46 people, who were invited to participate in the survey via 

email. The selection criterion for experts was the presence of 

at least three publications on the research topic in peer-

reviewed journals. A total of 42 individuals agreed to 

participate in the survey, after which they were sent emails 

asking them to rank the main tools of land use administration 

and land management design based on their level of 

significance, assigning scores accordingly. Based on the 

responses received, the ranking of each tool was determined 

according to the scores assigned by the experts. The 

information gathered from the expert survey was then 

processed to determine the weights of the land use 

administration and land management design tools, with the 

final values reflecting their significance from the experts' 

perspective. 

All survey participants were informed about the purpose of 

the survey and that the organizers intended to publish the 

results in an aggregated form. 

For a more objective analysis of the data obtained from the 

expert survey, the degree of agreement among the experts' 

opinions was measured with the mathematical processing of 

the results using Kendall's concordance coefficient. 

 

 

4. RESEARCH RESULTS 

 

The analysis of scientific literature and the results of the 

expert survey allowed for the identification of the main tools 

for land use administration and their ranking by significance 

(Tables 2 and 3). 

The analysis of scientific literature and expert survey results 

also allowed for the identification of the main tools for land 

management design, which are ranked by significance in 

Tables 4 and 5. 

It is also important to note that land cadastre tools are 

included in land management design tools: the accumulation 

and systematization of information about the quantity and 

quality of land, land plots, land ownership, and land use, as 

well as their condition and other data. 

 

Table 2. Main types of tools for land use administration 

 
Type of Tool Rank Weight 

Economic Tools 1 0.42 

Land Management and Legal Tools 2 0.33 

Organizational and Land Management Tools 3 0.25 

 

 
Table 3. Main tools for land use administration 

 
Type of Tool Tool Rank Weight 

Economic Tools 

Differentiation of land tax 1 0.31 

Differentiation of lease payments 2 0.24 

Differentiation of environmental tax 3 0.19 

Stimulation of non-traditional land use 4 0.12 

Stimulation of conservation of degraded land 5 0.08 

Stimulation of land and natural resource protection 

activities 
6 0.06 

Land Management and Legal Tools 

Imposing restrictions on land use in civil-law agreements 1 0.40 

Territorial planning and zoning of land by types 

(subtypes) of land use 
2 0.34 

Providing conclusions on the allocation of land plots and 

changes in their designated use 
3 0.26 

Organizational and Land 

Management Tools 

Spatial planning of land use development (establishing 

land management regulations) 
1 0.44 

Land management (regulating land ownership size, etc.), 

capitalization of land use, and ecological optimization 
2 0.32 

State land cadastre (registration of environmental 

encumbrances) 
3 0.24 

Note: Compiled based on the expert survey; Kendall's concordance coefficient W = 0.73 (p < 0.01), indicating strong agreement among the expert opinions 

 
Table 4. Main types of land management design tools 

 
Type of Tool Rank Weight 

Planning Tools 1 0.43 

Land Management and Legal Tools 2 0.35 

Organizational and Land Management Tools 3 0.22 
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Table 5. Main tools for land management design 

 
Type of Tool Tool Rank Weight 

Planning Tools 

Granting status to land use development measures 1 0.39 

Granting status to land use types (subtypes) and their boundaries 2 0.26 

Granting status to territorial restrictions (encumbrances) on land and 

natural resource use and their boundaries 
3 0.20 

Granting status to land management regulations (land users' obligations, 

restrictions, and encumbrances on rights) 
4 0.15 

Land Management and Legal 

Tools 

Scientific justification for land allocation based on state, public, and 

private interests 
1 0.41 

Formation of land plots and rational systems of land ownership and use, 

creation of ecologically sustainable agro-landscapes 
2 0.34 

Improvement of the structure and placement of land plots, crop areas, 

crop rotation systems, changes to hayfields and pastures 
3 0.25 

Organizational and Land 

Management Tools 

Organization of the territory of agricultural and other enterprises, 

institutions, and organizations 
1 0.58 

Implementation of land management measures to preserve natural 

landscapes, restore and improve soil fertility, reclaim disturbed and low-

productivity lands, and protect land from erosion, waterlogging, etc. 

2 0.42 

Note: Compiled based on the expert survey; Kendall's concordance coefficient W = 0.69 (p < 0.01), indicating strong agreement among the expert opinions 

 

 

5. DISCUSSION 

 

Land use administration (see Tables 2 and 3) is a relatively 

new method in the land resource and land use management 

system. The results of the study showed that important tools 

for land use administration by the state include economic, land 

management-legal, and organizational-land management 

tools, with spatial planning of land use development and 

zoning by types (subtypes) of land use [17], land management, 

and the maintenance of the state land cadastre, regulating 

environmentally safe and economically efficient land use as 

their foundation. 

Modern land administration theory ensures the regulation of 

four types of land relations: land ownership relations, land and 

land use valuation relations, land use relations (land use), and 

land use development (planning) relations [15]. In the land use 

administration system, these four types of land relations are 

interconnected and interact with each other. A single land plot, 

as the object of land relations, can be subject to all four types 

of land relations. A single object of land relations can be linked 

to one or more subjects of land relations through these four 

types of land relations. 

Kazakhstan faces unique challenges and opportunities in its 

pursuit of sustainable land use administration and spatial 

planning. While global best practices provide invaluable 

insights, their application must be tailored to the country’s 

specific socio-economic, political, and environmental contexts 

[36]. 

Land use administration covers a problem area that clearly 

represents a systemic triad: the object - the process of land use 

- the subjects. This triad represents a general pattern and basic 

structure of the land use administration problem area. It 

defines the unity of three distinct parts: the object of land use, 

the process of land use, and the subjects of land use, all of 

which are interconnected. Their systemic connections are 

determined by the interaction of parts within the whole - the 

triad of the land use administration problem area. Representing 

the land use administration problem area as a triad forms the 

basis for the formulation of key postulates for building an 

effective land use administration system: 

• understanding the land use administration problem area 

as a whole; 

• understanding the interdependence and 

interconnectedness of all parts of the land use administration 

problem area; 

• clear, unambiguous definition of the meaning, content, 

and scope of the components of the land use administration 

problem area. 

In land use administration [25], the land use regime is 

established through the execution of four main functions: 

• rationalization of land ownership or its aggregate; 

• assessment of the state and changes in land use; 

• socialization, environmentalization, capitalization, and 

institutionalization of land and other natural resource use and 

protection; 

• optimization of land use development (planning). 

A key condition of the environmentally rational 

management paradigm is that the four functions of the land use 

administration system are considered solely in interaction. 

Sustainable development policy requires that the four 

functions of land use administration be strategically 

integrated. This is achieved through four main approaches: 

1. In theory, these functions are viewed as four parts of a 

single whole, not as independent activities. This means that 

each function is not an end in itself, but together, all four serve 

as a means to promote sustainable development; 

2. The processes used to implement the functions must be 

directed toward sustainable development; 

3. The information and results generated by these processes 

must be mutually shared and widely accessible; 

4. All functions must be built on a foundation of cadastral 

knowledge [26]. 

As for land management design (see Tables 4 and 5), as a 

method in the land resource and land use management system, 

it possesses tools for forecasting land use development, 

planning (spatial planning of land use development), land 

management, and the state land cadastre. Furthermore, 

incorporating the European Union's emphasis on stakeholder 

engagement into Kazakhstan’s land use planning can ensure 

that policies are socially inclusive and politically feasible. 

This method is especially relevant today, given the 

significant areas of land that, according to researchers, could 

be transferred to municipal ownership by local self-

government bodies [29]. From a political perspective, 

Kazakhstan’s centralized governance structure can benefit 

from decentralization in land management practices, similar to 
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models observed in Scandinavian and North America’s 

countries. Empowering local authorities to manage land 

resources while adhering to national frameworks could strike 

a balance between flexibility and consistency. This includes 

not only agricultural lands but also forest, aquatic, and other 

territories [37]. This could lead, for example, to the creation of 

forest farms, as practiced in Canada, Sweden, Finland, and the 

United States, especially in steppe regions, which would be 

much more efficient than leaving the land unused due to a lack 

of irrigation. Forest farms play a significant role in the system 

of combating desertification and in the comprehensive 

management of forestry. In such cases, the land management 

design method is indispensable. 

The land management design method is applied differently 

in various countries. In the Americas and Europe, zoning is 

commonly used to manage land use. Unlike land zoning in 

Kazakhstan, which establishes functional purposes, 

construction requirements, and landscape organization of the 

territory [32], zoning in other countries is a land use 

management tool [38]. So, zoning regulates the types of 

activities that can take place on a particular land plot, the 

volume allocated to these activities, and the ways and forms of 

building placement. It specifies the permitted use and 

standards for land parcels. The term "zoning" comes from the 

practice of defining permitted uses of land plots based on 

mapped zones (zoning districts), separating one set of land 

uses from another. Zoning holds the status of a legal document 

[39]. A zoning ordinance consists of two parts: the zoning text 

and the zoning map. The text establishes zones (zoning 

districts) and provisions regulating land use and construction 

rules. The zoning text includes permitted land use, land parcel 

development standards, and zoning administration issues. The 

maps show the location of zones (zoning districts) [40]. 

Effective land resource management through the land 

management design method is also implemented in China, 

where one of the key functions of the Ministry of Land and 

Natural Resources is to collect resource usage rent, legal and 

regulatory oversight, and control over the use of these funds. 

The main land document in China is the general land use plan, 

which covers the entire country and its regions, is discussed 

nationwide, legally approved, and subject to mandatory 

implementation. At the local level, it involves zoning of land 

use with the designation of each plot's purpose and its 

assessment. All data are entered into a unified land 

information system, which can be accessed by any citizen or 

legal entity. After selecting the necessary option, they submit 

a request to the authorities, who are required to make the 

appropriate decision within the established timeframe. In 

China, approximately 200,000 land surveyors work, 90% of 

them in the service sector, and the rest in the public sector [22]. 

The role of officials is reduced to preparing the corresponding 

decision.  

 

 

6. CONCLUSIONS 

 

Achieving sustainable land resource management in 

Kazakhstan requires the integration of spatial planning and 

land use administration methods tailored to the country’s 

unique socio-economic and environmental conditions. Article 

addresses strategically important issues such as land resource 

conservation, organizing their rational and efficient use, 

achieving sustainable economic development, as well as 

ensuring environmental and food security, is possible through 

the improvement and implementation of such land resource 

management methods as land use administration and land 

management design. These methods are manifested both in 

direct legislative or permissive impacts on land users and in 

the formation of an effective system of economic levers. 

The key tools for land use administration include economic, 

land management-legal, and organizational-land management 

tools, with the foundation being spatial planning of land use 

development and zoning by types (subtypes) of land use, land 

management, and maintaining the state land cadastre, 

regulating environmentally safe and economically efficient 

land use. 

Land management design, as a method in the land resource 

and land use management system, is equipped with tools for 

forecasting land use development, planning (spatial planning 

of land use development), land management, and the state land 

cadastre. 

Considering global experience, it can be concluded that the 

creation of a system of methods and tools for land resource 

management in Kazakhstan will help solve the problems of 

land resource and land use management. Thus, one on the 

directions to ensure the successful integration of global best 

practices, Kazakhstan should consider fostering collaborations 

with international experts and institutions. Partnerships with 

organizations like the Food and Agriculture Organization 

(FAO) or the United Nations Development Programme 

(UNDP) could provide technical expertise and funding for 

pilot projects. 
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