
 

World Journal of Environmental Biosciences   

Available Online at: www.environmentaljournals.org 

Volume 15, Issue 2: 98-105 

https://doi.org/10.51847/dEgp6fBAgJ   
ISSN 2277- 8047 

 

 

World Journal of Environmental is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-Non 
Commercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms. (https://creativecommons.org/licenses/by-nc-sa/4.0/). 

 

Improving the Effectiveness of Land Resource Management in Kazakhstan for 

Achievement of Sustainable Development Principles 

Alisher Ibrayev1, Anor Mukasheva2*, Nazgul Ibrayeva3, Ainagul Kaskeyeva4, Aliya 

Myrzakarim5 
 

1Higher School of law, Astana International University, Astana, Republic of Kazakhstan. 
2School of Law and Public policy, Narxoz University, Almaty, Republic of Kazakhstan. 

3Higher School of law, Astana International University, Astana, Republic of Kazakhstan. 
4Law Department, National Testing Center, Ministry of Science and Education of the Republic of 

Kazakhstan, Astana, Republic of Kazakhstan. 
5School of Law and Public policy, Narxoz University, Almaty, Republic of Kazakhstan. 

 
 

ABSTRACT 
 

The issue of sustainable development in agrarian economies is rooted not in the scarcity of land resources, but in the quality of their legal and 

administrative governance. While possessing a substantial land fund and being characterized by a high dependence of rural territories on the 

agricultural sector, Kazakhstan demonstrates the vulnerability of land-use planning due to large-scale land degradation. The objective of the 

study is to identify which elements of legal regulation and institutional framework constrain the effectiveness of land resource management 

in Kazakhstan, and which changes may be most significant for sustainable territorial planning. The empirical basis was formed through a 

structured survey of 44 experts from the scientific community, public administration, and land-use practice. The responses were analyzed using 

measures of agreement (Kendall’s W) and non-parametric group comparison procedures. The results indicate the predominance of 

institutional barriers: weak enforceability of land regulations and a low level of accountability, fragmentation of interdepartmental data, and 

the insufficient integration of digital cadastral and remote sensing tools into managerial decision-making, as well as limited access of small 

land users to support and financing for land restoration. The significance of the study lies in the fact that the identified bottlenecks are 

amenable primarily to legal and administrative measures (strengthening law enforcement, standardizing data exchange, developing public-

private partnerships, and financial mechanisms), which directly enhance the sustainability of development and the quality of land-use 

planning. 
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INTRODUCTION 
 

Inefficient land resource management remains one of the key 

problems of agrarian economies on a global scale, affecting the 

achievement of sustainable development principles. The causes 

of inefficient management may lie in the weakness of the legal 

framework (Kuandykova et al., 2024), the need to improve 

cadastral systems (Tuleyeva et al., 2024; Hao et al., 2025), and 

the insufficiency of state support mechanisms and other 

features often associated with national conditions and the level 

of development of a particular country (Klimova et al., 2024; 

Mussatayeva et al., 2024). Ultimately, inefficient management 

leads to planning disruptions, reduced agricultural productivity 

of land plots (Mukhametov et al., 2024), and undermines the 

sustainability of territorial development (United Nations 

Convention to Combat Desertification [UNCCD], 2022; Eliseev, 

2024). In Central Asian countries, one of the important 

characteristics is the difficulty of transforming established 

traditions, namely, their shared past. About 35 years ago, they 

all applied socialist approaches to agricultural management. 

However, since then, each country has developed its own model 

of land policy while accumulating specific managerial 

constraints (Petyukova & Dereglazov, 2024). 

Our study aims at understanding how the efficiency of land 

resource management can be improved under the constraints of 

land policies that are always present in one form or another in 

any country. 

The modern concept of land policy generally considers three 

principles. The first is orientation toward the concept of 

sustainable development, which establishes a normative 

benchmark: effective land management must simultaneously 

ensure environmental, economic, and social sustainability 

(Akhmetshin et al., 2024; Food and Agriculture Organization, 

2024). The second is land degradation neutrality, which defines 

an objective that can be monitored through measurable target 
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indicators of land condition (Akramkhanov et al., 2018; Rafikov 

et al., 2024; Nagesh et al., 2025). The third is institutional 

economics, which explains why, even when appropriate goals 

and instruments exist, formal and informal norms, 

administrative incentives, and the distribution of authority 

across levels of government determine the actual outcomes of 

policy (Julamanov et al., 2024; Damaševičius et al., 2025). The 

interaction of these three levels (normative, target-oriented, 

and institutional) forms the foundation of modern land resource 

management policy. 

Kazakhstan is of particular interest for the study of land 

resource management: possessing one of the largest land funds 

in the region (more than 272 million hectares of agricultural 

land), the country faces a growing gap between the resource and 

the effectiveness of its administrative and economic utilization 

(Julamanov et al., 2024). Agriculture in Kazakhstan forms a 

significant share of GDP and employs a large number of people 

in rural areas (Alipbeki et al., 2024), which makes the quality of 

land resource management a direct factor in food security and 

regional development. 

The scale of the problem in Kazakhstan is significant: according 

to available estimates, more than 75%-90% of the country’s 

agricultural land is affected to varying degrees by degradation 

processes, while the area of degraded pastures exceeds 27-29 

million hectares (Food and Agriculture Organization, 2024; 

Huber et al., 2025; United Nations Development Programme 

[UNDP] Kazakhstan, 2025). 

However, land degradation is not only a consequence of natural 

conditions but primarily of governance failures: the absence of 

effective control over land use, weak incentives for investments 

in soil restoration, and ineffective interaction between the state 

and business in this sphere (Akramkhanov et al., 2018; Saparov 

et al., 2024; Solokov, 2024; Salem et al., 2025). 

In the academic literature on land resource management in 

Kazakhstan, a persistent gap is recorded between the declared 

goals of land policy and its practical outcomes. Scientists explain 

this gap primarily through institutional factors: the 

incompleteness of the land cadaster, fragmentation of land-use 

monitoring, and the weakness of advisory infrastructure 

(Julamanov et al., 2024; Novak & Jelic, 2025). The need for land 

resource management, combined with weak law enforcement 

mechanisms, further limits access of small farms to subsidies 

and state support (Erkin et al., 2022; Alipbeki et al., 2024; 

Kwatra et al., 2024). 

In accordance with the outlined problem and the conceptual 

justification of the study, we formulated the following research 

tasks: (1) to identify the problems and barriers in the 

functioning of land resource management in Kazakhstan; (2) to 

conduct research to find possible directions for improving the 

application of land resource management methods; (3) to 

formulate practical recommendations for improving the land 

resource management system in Kazakhstan.  

Literature review 

We have determined that effective methods of land resource 

management in Kazakhstan should combine: 

Improving the legal framework of land use to achieve the 

principles of sustainable development (Kuandykova et al., 2024; 

Kuanyshbayeva et al., 2025); 

Digitalizing cadastral systems and regulating interdepartmental 

coordination (Gileva, 2024); 

Developing public-private partnerships in the field of 

restoration of land resources necessary for maintaining 

ecosystems and ensuring food security (Erkin et al., 2022; 

Alipbeki et al., 2024). 

The need to develop each of the identified directions for land 

resource management in Kazakhstan can be explained as 

follows. 

1. The legal regulation of land use serves as a system-forming 

condition for sustainable land resource management since the 

regulatory environment determines incentives for land users, 

control mechanisms, and the distribution of responsibilities 

across levels of governance (Fedchenko et al., 2025). In 

Kazakhstan, the existing regulatory framework is characterized 

as formally comprehensive. However, in practice, it functions 

poorly: enforcement mechanisms in the sphere of land use 

remain weak, and liability for violations of land legislation is 

largely nominal (Tulenova et al., 2024). In particular, with 

regard to pasture lands, it has been established that the 

underestimation of the economic value of natural resources and 

environmental damage caused by their degradation creates 

systemic incentives for overexploitation of land while 

simultaneously reducing pressure in favor of legal enforcement 

(Kuandykova et al., 2024). As a result, large-scale degradation 

occurs. According to FAO estimates, about 90 million hectares 

of the country’s agricultural land are at risk of further 

deterioration, while desertification processes cover a significant 

portion of territories for which current legislation does not 

provide effective incentives for restoration (Erkin et al., 2022; 

Food and Agriculture Organization, 2024). 

International comparative analysis allows us to advance the 

hypothesis that the barriers to sustainable land resource 

management in Kazakhstan are primarily institutional rather 

than technical: even when properly formulated regulations 

exist, their implementation is hindered by unclear distribution 

of powers, weak horizontal coordination, and insufficient 

enforcement control (Akramkhanov et al., 2018). 

2. The transition to digital cadastral systems is considered in 

modern literature as one of the key tools for increasing the 

transparency of land administration, reducing corruption risks 

(Nejmyshev, 2023; Zairkhanova et al., 2024), and accelerating 

land registration procedures (Ponamorenko, 2024; Akshalova 

et al., 2025). The use of GIS technologies allows for a significant 

improvement in the accuracy of arable land accounting, the 

identification of unused and degraded areas, and the provision 

of dynamic monitoring that cannot be achieved through 

traditional field survey methods (Tuleyeva et al., 2024; 

Abdullayev et al., 2025; Nguyen et al., 2025). 

At the same time, data on the qualitative condition of 

Kazakhstan’s land resources indicate significant discrepancies 

between official reports and the actual scale of land 

degradation, which points to systemic failures in the functioning 

of cadastral mechanisms (Julamanov et al., 2024; Yesmagulova 

et al., 2026). The decisive limitation in this case is not 

technological but institutional: the fragmentation of 

departmental information systems and weak horizontal 

coordination between relevant ministries hinder the creation of 

a unified information space for managerial decision-making 

(Akramkhanov et al., 2018; Aksoy & Akaydin, 2024). As a result, 

monitoring remains fragmented, i.e., a significant portion of 

land plots remains outside systematic remote monitoring, and 

the data collected by different agencies are not integrated into a 
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single analytical system (Grankina & Vasilyev, 2024). Thus, 

realizing the potential of digitalization requires primarily 

institutional solutions: standardization of data formats, clear 

distribution of departmental responsibilities, and the creation 

of mechanisms for interagency information exchange 

(Abdullayev et al., 2025). 

3. Public-private partnership in the restoration of degraded 

lands is becoming important as a mechanism for mobilizing 

private investment to address tasks that the state is unable to 

finance unilaterally. In the agricultural context of Kazakhstan, it 

has been established that access to markets and credit 

resources is a necessary condition for investing in the 

restoration of land productivity. However, small farms are 

objectively limited in their ability to achieve the economies of 

scale required for such investments (Tulenova et al., 2024). 

Without targeted state mechanisms (subsidies, cooperative 

development, and affordable agricultural lending), market 

incentives alone do not ensure a transition to sustainable land 

use, which is confirmed by data from several districts of the East 

Kazakhstan region (Conrad et al., 2023). An additional factor 

weakening the potential of private investment in agriculture is 

intensive labor migration: the outflow of qualified personnel 

from agricultural areas reduces the institutional and human 

resource capacity for implementing partnership programs 

(Bobkov & Shichkin, 2024; Jannath et al., 2024; Klimova et al., 

2024). 

In this regard, projects implemented on the basis of 

international cooperation are considered proven models of 

partnership. A joint project between the UNDP and the Ministry 

of Agriculture of the Republic of Kazakhstan provides for the use 

of agroecological incentives and financial instruments to 

support sustainable agricultural production and the restoration 

of pastures in four regions of Northern Kazakhstan (Nokusheva 

et al., 2025; United Nations Development Programme [UNDP] 

Kazakhstan, 2025). The climatic context further increases the 

relevance of public-private partnership mechanisms: rising 

temperatures and precipitation instability reduce the time 

horizon for management decisions, while climate adaptation 

tools remain weakly integrated into Kazakhstan’s land policy 

(Conrad et al., 2023; Chandrasekhar et al., 2025; Krasnova et al., 

2025). Innovations in sustainable land management, including 

partnership-based models for the restoration of degraded lands, 

are recognized in the Central Asian regional context as a priority 

direction capable of delivering systemic effects under limited 

public resources (Mirzabaev, 2016; Beresneva & Kulibaba, 

2024; Logachev & Goncharov, 2024). 

MATERIALS AND METHODS 

In the period from September to November 2024, a structured 

survey of 44 experts was conducted using purposive sampling. 

The sample was formed based on two primary criteria: the 

presence of peer-reviewed publications on land resource 

management in journals indexed in Scopus or Web of Science, 

or confirmed practical experience working in relevant public or 

economic organizations. The composition of the sample is 

presented in Table 1.

Table 1. Characteristics of the expert sample 

Group Inclusion criteria n % 

Researchers and scientists Peer-reviewed publications (Scopus/WoS) 22 50.0 

Representatives of government agencies Experience in relevant government agencies ≥ 3 years 14 31.8 

Representatives of farms and agricultural enterprises Land use practice ≥ 5 years 8 18.2 

TOTAL  44 100.0 

The questionnaire included 38 statements grouped into five 

blocks in accordance with the research tasks: (1) assessment of 

the legal and institutional framework of land use; (2) 

administrative and economic barriers to effective land use; (3) 

effectiveness of specific policy instruments (subsidies, 

monitoring, cadastral digitalization, and advisory support); (4) 

socio-economic factors influencing land user behavior; (5) 

integration of climate adaptation tools into the land resource 

management system. Responses were recorded using a seven-

point Likert scale. Participant anonymity was ensured at all 

stages of the study. 

Data were processed using IBM SPSS Statistics 27. The 

consistency of expert judgments within the entire sample was 

evaluated using Kendall’s coefficient of concordance (W); 

statistical significance was tested using the chi-square test (χ²) 

(p<0.05). To test the hypothesis regarding whether the 

assessments differ depending on the professional profile and 

work experience of the experts, intergroup comparisons were 

conducted: the Mann-Whitney U test was used for comparing 

two groups, while the Kruskal-Wallis test was applied when 

comparing three or more groups. 

RESULTS AND DISCUSSION  

The internal consistency of expert judgments was assessed 

before the analysis of the substantive results. The 

corresponding indicators are presented in Table 2.

Table 2. The Kendall’s coefficient of concordance (W) for thematic blocks of the questionnaire 

No. Block topic Kendall’s W χ² df p 

1 Legal and institutional framework for land use 0.61 112.4 37 <0.001 

2 Administrative and economic barriers 0.57 104.9 37 <0.001 

3 Effectiveness of specific political instruments 0.68 125.1 37 <0.001 

4 Socio-economic factors 0.53 97.5 37 <0.001 

5 Integration of climate adaptation instruments 0.59 108.6 37 <0.001 
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 All statements (n=38) 0.60 109.7 37 <0.001 

Note: df=37 for all blocks; p calculated using the χ² test. Values of W>0.5 are interpreted as satisfactory agreement between expert assessments. 

High consistency across all blocks confirms the reliability of the 

data and allows proceeding to the substantive analysis of each 

of the three directions. The results of assessing the legal and 

institutional framework of land use are presented in Table 3.

Table 3. Expert assessments of the legal and institutional framework for land use in Kazakhstan (block 1, n=44) 

Statement (Block 1 — Legal framework) Median IQR Agreement level* 

Current land legislation ensures effective control over agricultural land use 3.0 2.0 Low 

Land use enforcement mechanisms are functioning properly 2.0 2.0 Low 

The current regulatory framework provides sufficient incentives for the restoration of degraded lands 3.0 1.5 Low 

The existing monitoring system allows for the timely recording of violations of land legislation 3.0 2.0 Low 

The rights of small land users are reliably protected by current legislation 3.5 2.0 Moderate 

Administrative penalties for violating land legislation are proportionate and effective 2.5 1.5 Low 

The land use regulatory framework requires significant revision 6.0 1.0 High 

Note: Responses were recorded on a 7-point Likert scale (1=completely disagree, 7=completely agree). Agreement levels: low=Me≤3.5; moderate=3.6-4.9; 

high=Me≥5.0. IQR=interquartile range. 

Alongside legal barriers, experts also identify insufficient 

digitalization of land administration as an independent limiting 

factor. The corresponding assessments are presented in Table 

4.

Table 4. Expert assessments of the state of digitalization of cadastral systems and interdepartmental coordination (block 3, n=44) 

Statement (Block 3 – Political instruments: digitalization) Median IQR Agreement level* 

Electronic cadastral systems cover the majority of agricultural land in Kazakhstan 3.0 2.0 Low 

Remote sensing data is regularly used in managerial decision-making 3.5 2.0 Low 

Proper exchange of land cadastral data is ensured between agencies 2.0 1.5 Low 

GIS technologies can significantly improve the accuracy of land records 6.0 1.0 High 

Cadastral digitalization is hampered primarily by institutional, rather than technical, barriers 6.0 1.5 High 

Existing digital platforms are sufficient for land degradation monitoring 3.0 2.0 Low 

Interdepartmental coordination in land administration is effective 2.0 1.5 Low 

Note: scale and levels of agreement are the same as in Table 3. 

The assessments of public-private partnership mechanisms and 

economic barriers hindering sustainable land use are 

systematized in Table 5.

Table 5. Expert assessments of public-private partnership mechanisms and economic barriers (Blocks 2-3, n=44) 

Statement (Blocks 2-3 — Barriers and public-private partnership mechanisms) Median IQR Agreement level* 

Existing subsidies cover the majority of land users in need of support 2.0 1.5 Low 

Small farms have effective access to subsidized agricultural loans for land restoration 2.5 2.0 Low 

Public-private partnerships are used systematically in land restoration 2.0 1.5 Low 

Government advisory services are accessible to most land users 3.0 2.0 Low 

International partnership projects (FAO, UNDP) significantly influence land use practices 5.0 2.0 Moderate 

Highland ownership concentration limits smallholder access to government support 6.0 1.0 High 

Expanding public-private partnership mechanisms is necessary to restore degraded lands 6.5 1.0 High 

Note: scale and levels of agreement are the same as in Table 3. 

To determine whether the evaluations of key indicators differ 

depending on the professional profile of the expert, an analysis 

was conducted using the Kruskal-Wallis test. Its results are 

presented in Table 6.

Table 6. Intergroup differences in expert assessments by professional profile (the Kruskal-Wallis test) 

Direction/indicator 
Me 

scientists 
My state 
agencies 

Me farms H p 
Significance of 

differences 

Effectiveness of the legal framework (average for Block 1) 3.0 4.0 2.0 9.84 0.007 Significant (p<0.01) 

Level of interagency coordination 2.5 3.5 2.0 7.23 0.027 Significant (p<0.05) 

Availability of digital cadastral tools 4.0 3.0 2.5 6.11 0.047 Significant (p<0.05) 

Availability of subsidies for small farms 2.0 3.0 2.0 4.18 0.124 Insignificant 
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Need to expand public-private partnership mechanisms 6.5 6.0 7.0 2.34 0.310 Insignificant 

Need to reform the legal framework 6.0 5.5 6.5 3.02 0.221 Insignificant 

Note: Me is the group median; H is the Kruskal-Wallis statistic; df=2 for all comparisons. The significance threshold is p<0.05 

The results obtained confirm the initial research hypothesis: 

barriers to effective land resource management in Kazakhstan 

are predominantly institutional rather than technical or 

resource-based. In the global context, improving the legal 

framework is recognized as a necessary condition for achieving 

land degradation neutrality within the framework of the UN 

Sustainable Development Goals, while its implementation 

requires not so much the adoption of new regulatory acts as the 

improvement of the enforceability of existing norms (United 

Nations Convention to Combat Desertification [UNCCD], 2022; 

Benhmida & Trabelsi, 2024). The economic efficiency of land 

resource management and food security in Kazakhstan are 

directly determined by the quality of legal and administrative 

mechanisms, and not solely by natural conditions (Tleshpayeva 

et al., 2025). 

High consistency of expert assessments across all five blocks 

(W=0.53-0.68, p<0.001) indicates that the identified constraints 

are perceived as systemic by specialists with fundamentally 

different professional experience, regardless of whether they 

work in the scientific field, public administration, or directly in 

the agricultural sector (Damaševičius et al., 2025; Hao et al., 

2025; Nagesh et al., 2025). 

Low median assessments of the effectiveness of existing legal 

mechanisms (Me=2.0-3.5), alongside consensus regarding the 

necessity of reforms (Me=6.0), reflect a well-documented 

discrepancy between the formal completeness of Kazakhstan’s 

regulatory framework and its weak enforcement capacity 

(Dobrzynski et al., 2024; Julamanov et al., 2024). There are 

significant intergroup differences in the evaluation of the 

effectiveness of the legal framework (H=9.84; p=0.007): 

representatives of government bodies systematically evaluate 

the current legislation more positively than researchers, which 

may indicate information asymmetry between levels of 

governance (Huber et al., 2025; Salem et al., 2025). Legal 

reforms should be aimed not at creating new regulatory acts, 

but at improving the enforceability of existing norms 

(Akramkhanov et al., 2018). 

The gap between high assessments of the technological 

potential of GIS (Me=6.0) and low assessments of actual 

cadastral coverage and interagency data exchange (Me=2.0-3.5) 

reproduces the pattern observed in regional studies (Seitkazy et 

al., 2024; Tuleyeva et al., 2024). The consensus assessment that 

digitalization is constrained by institutional rather than 

technical barriers (Me=6.0) is consistent with findings on 

systemic failures of cadastral mechanisms: a significant portion 

of land remains outside systematic remote monitoring, and data 

from different agencies are not integrated into a unified 

analytical system (Alipbeki et al., 2024). Significant intergroup 

differences in the assessment of coordination levels (H=7.23; 

p=0.027) indicate that scientists perceive departmental 

fragmentation more acutely than government officials. 

Realizing the potential of digitalization requires institutional 

solutions: the standardization of data formats and clear 

distribution of departmental responsibilities (Food and 

Agriculture Organization [FAO], 2025). 

Low assessments of subsidy accessibility (Me=2.0) and credit 

availability (Me=2.5), combined with high consensus regarding 

the need to expand public-private partnership mechanisms 

(Me=6.5), are consistent with data showing that small farms, 

which dominate Kazakhstan’s agricultural sector, are 

objectively limited in their ability to achieve the economies of 

scale required for investments in land restoration (Nuralina et 

al., 2023). Without targeted state mechanisms (subsidies, 

cooperatives, and affordable agricultural lending), market 

incentives alone do not ensure a transition to sustainable land 

use (Tleshpayeva et al., 2025). Notably, the need to expand 

public-private partnerships is the only direction where 

intergroup differences are statistically insignificant (p=0.221-

0.310): all three professional groups share this position, which 

creates a real foundation for forming intersectoral consensus. 

The level of education and accessibility of agronomic knowledge 

also have a direct impact on the quality of land use: where 

advisory infrastructure is weakly developed, land users are 

forced to rely on outdated practices regardless of their 

readiness for change (Akramkhanov et al., 2018; Akhmetshin et 

al., 2024; Abdykadyrov et al., 2025). The experience of East 

Kazakhstan demonstrates that sustainable rural development 

requires consideration not only of agronomic factors but also of 

demographic factors (population outflow, workforce aging, and 

shortages of qualified specialists) (Nuralina et al., 2023). 

Climate adaptation is included in Kazakhstan’s land policy 

agenda, but the gap between strategic documents and real 

implementation tools remains significant: subsidy mechanisms 

for water-saving technologies and support for conservation 

agriculture cover only a small share of land users and are 

implemented inconsistently (Conrad et al., 2023). 

Thus, the results of the study apply the theoretical framework 

defined by three conceptual principles of sustainable land 

management: normative (the concept of sustainable 

development), target-oriented (land degradation neutrality), 

and institutional. This confirms that the institutional sphere is 

the determining factor for Kazakhstan. 

CONCLUSION 

The study confirms that barriers to effective land resource 

management in Kazakhstan are predominantly institutional in 

nature. High consistency of expert judgments across all three 

directions indicates the systemic nature of the identified 

constraints: legal norms are poorly enforced, digital tools are 

not integrated due to departmental fragmentation, and public-

private partnership mechanisms and state support instruments 

are practically inaccessible to small farms. At the same time, the 

need to expand public-private partnerships is the only issue 

where full intergroup consensus was recorded, which creates a 

real entry point for political decisions. 

The practical value of the results lies in the fact that eliminating 

the identified barriers does not require fundamentally new 

resources: it requires administrative consistency in law 

enforcement, standardization of departmental data, and the 

creation of accessible financial instruments for land users. The 

data obtained can serve as an empirical basis for adjusting state 

programs of sustainable land use in the context of achieving 

land degradation neutrality. 
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A limitation of the study is the purposive nature of the sample, 

which does not allow the findings to be generalized to the entire 

population of land users in Kazakhstan. 
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