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Abstract

Achieving the UN sustainable development goals is most effectively realized through the
participation of each country and each individual region. Within the framework of regional
governance, this requires aligning the social needs, economic feasibility, and environmental
constraints of each region. Kazakhstan’s regions vary significantly in their levels of socio-
economic progress, based on the differences in resources, infrastructure, population, and
industry specialization. Currently, there is no clear system for assessing the feasibility
of achieving the sustainable development goals in the country’s regions. This hinders
the development of systemic measures to implement the SDGs and achieve the accepted
commitments. This study aims to develop a methodology for rating regional development
sustainability based on existing assessment methods and approaches. A study of leading
global research and expert assessments served as the basis for the National Rating of
Sustainable Development of Regions (NRSD), which was tested using empirical data from
Kazakhstan. The results of the analysis of the economic and social development of regions
confirmed the need to use environmental, social, and economic indicators as key criteria
for the NRSD. The paper identifies the main limitations encountered during the research
process, provides ways to mitigate them, and suggests paths to expand opportunities. The
main emphasis is placed on recommendations for updating the methodology for collecting
sustainable data at the regional level.

Keywords: Kazakhstan; sustainable development; region; national rating; SDGs

1. Introduction
Within Central Asia, Kazakhstan is among the most advanced countries in terms of its

commitment to demonstrating progress towards the SDGs. In July 2025, the third Voluntary
National Review (hereafter, VNR) was presented, which contained the country’s report on
its strengths and weaknesses [1]. At the same time, the regional level of development of the
Kazakhstani regions differs significantly, both in terms of socio-economic and sustainable
development. Insufficient adherence to ESG principles, noticeable both among Kazakhstani
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companies and regional authorities, is expressed in the limited amount of information on
environmental, social, and governance activities. It should be noted that in Kazakhstan,
the Voluntary Local Review (hereafter, VLR) was presented for Almaty alone in 2023 [2].
Considering that within the framework of the Nationally Determined Contribution (here-
after, NDC), each country independently chooses obligations for the SDG indicators to
be achieved, only the VNR is actually a declaration of the fulfillment of the assumed obli-
gations. Taking into account significant differences in the development of Kazakhstan’s
regions (due to natural conditions, population size, and production capabilities), there
is currently no scientifically based approach to assess the achievability of the SDGs in a
particular region within the country. Taking into account existing corporate ratings, the
presence of a regional rating that reveals the achievement of certain indicators would make
it possible to assess the level of regional development not only from the standpoint of the
SDGs, but also relative to social stability and business conditions. The applicability of the
regional rating is possible at the level of both state and regional governance, as well as
satisfying the interests of all stakeholders.

Four regions of Kazakhstan were selected as the objects of this study. The main selec-
tion criteria were location, area size, and GRP per capita. Thus, these regions territorially
represent the west, east, south, and central parts of the country (their characteristic trends
and factors generally reflect the overall picture of sustainable development in Kazakhstan).
The large area of the region indicates the peculiarities in the development of logistics and
the wealth of minerals and water resources, and, as a result, determines the advantages
and disadvantages in development.

The key arguments explaining the selection of regions are the following. The location
of the data reflects the geopolitical differences in regional development. In particular, this
includes different access to transport corridors, intercountry trade, and business relations
due to internal or external borders. In addition, this determines the results based on the
factors of a particular region, as well as an analytical profile of regional production and
business. In OECD expert studies, the indicator of the typical area of a region is a proxy for
the spatial capacity and density of business activity. Quite often, this indicator is used as a
criterion for determining the environmental burden in the region and the manageability of
natural resources’ spatial sustainability. Ref. [3] GRP per capita was chosen as the regional
selection criterion, since this is the main indicator for assessing changes in SDGs 8, 9, and
11 according to UN recommendations [4]. Therefore, being a synthetic principle, it serves,
in our opinion, as the best ESG criterion for responsible regional management in terms of
social responsibility, which meets the objectives set within the framework of this study.

In terms of GRP per capita, the Kyzylorda region is comparable to Kyrgyzstan (USD 6732),
Karaganda to Indonesia (USD 14,890), East Kazakhstan to the Philippines (USD 13,411), and
West Kazakhstan to Uzbekistan (USD 15,911) (World Bank, 2023) [5]. Well-known global
manufacturers belonging to the HPE—Highly Polluting Enterprises—category operate on the
territory of these regions. All this justifies the researchers’ attention to these regions.

Within the framework of this study, the goal is based on known and existing ap-
proaches to assessing the level of sustainable development of a country/region in order to
develop a methodology for rating the sustainable development of a region.

Within the framework of this study, a hypothesis (H1) was put forward: linking
regional sustainable development ratings to the national SDG indicators of a particular
country ensures greater adaptability and applicability in strategic regional management.

The Research Methodology

The research methodology is based on a comprehensive analysis of representative
material characterizing the current state of knowledge of issues related to establishing



Sustainability 2025, 17, 10211 3 of 27

the achieved level of sustainable development by individual regions within the country,
assessing the significance of factors, logical conclusions, and practical recommendations.
The methodology for implementing this study is based on solving the following tasks, for
which the following stages have been defined:

- A review of studies reflecting the main approaches to assessing the level of achievabil-
ity of the SDGs by certain countries has been conducted.

- The main results of the study of indicators demonstrating the levels of economic and
sustainable development of regions have been presented.

- Econometric modeling in the R program was used to identify the relationships be-
tween GRP per capita (as an indicator expressing the results of regional development)
and the environmental, social, and economic factors that determine it, taking into
account the specifics of the development of Kazakhstan’s regions. Based on a reasoned
presentation of the choice of dependent and independent variables, the following
actions were performed:

a A correlation analysis of the dependence of indicators was carried out, and signif-
icant indicators were determined based on the PCA, AIC, and Lasso methods;

b Regression models of factorial sustainable regional development for each re-
gion were built;

c Based on the constructed model, a forecast of GRP per capita was made for all
four regions to determine the prospects for applying the findings obtained in
the study.

- Based on the conducted econometric study, the main indicators recommended by the
authors for inclusion in the regional rating were determined. The rationale behind the
philosophy of the methodology of this rating is presented, and it was tested on the
metadata of the regions.

The use of statistical methods and econometric tools guarantees the impartiality of the
study and makes it possible to detect stable patterns. Comparison of different approaches
makes it possible to determine how realistic it is for regions to achieve the set goals of
sustainable development and to formulate reasoned proposals.

The main idea of the study is to develop a methodology that allows substantiating
a set of indicators of sustainable development that regions/countries can use in strategic
sustainable planning and monitoring.

The research was based on data on the socio-economic development and environmen-
tal status of Kazakhstan’s regions, taken from the official statistical agency, the Bureau of
National Statistics, responsible for the formation, collection, and presentation of data on
sustainable development in Kazakhstan for the period 2010–2024 [6].

During the research, the authors encountered some limitations related to data collec-
tion. Thus, not all data reflecting sustainable development are presented by region; data
for the country as a whole are presented. It should be noted that the proxy substitution
method was not used in this study to mitigate these limitations. This is because existing
research on the “noise” effect of this method [7] precludes its use in this study and requires
separate research. The studied interval covers the period of administrative-territorial trans-
formations in the regional structure of Kazakhstan, which led to deviations in the dynamics
that are not related to the effectiveness of sustainable management in the country. A certain
limitation for forming the information base was that the indicators are formed only based
on annual values (there is no information by quarter), which does not allow us to expand
the coverage of observations.
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2. Theoretical Framework (Literature Review)
The review of studies (current and relevant to the goals and objectives set in this

research paper) is divided into two steps. First, we present the scientific research results. In
the second stage, methodological recommendations and analytical studies of international
organizations devoted to various systems of indicative assessment of the level of countries’
sustainable development are studied. The study shows that a large number of studies
are devoted to the problem of sustainable development indicators (according to Clarivate
Analytics, 8814 studies/August 2025). At the same time, over the past five years, on
average, about 1000 works per year have been devoted to this topic (Figure 1).

Figure 1. Bibliometric map of publications in the subject area “Indicators of Sustainable Development
of Regions” by country. Note: Compiled by authors, based on Clarivate Analytics data using
VOSviewer (version 1.6.20) (method: co-authorship/countries/network).

As the data show, 32.8% of the works are devoted to problems studied using materials
from China, 11.4% from Russia, and the United States closes the top three with 7.4%. The
high level of attention paid by researchers to these countries is explained by the large area
of these countries and the importance of studying sustainable development issues based on
regional differences within countries. Special attention in the work is given to studies that
made it possible to focus on works studying sustainable development indicators, which
were taken as a basis in the methodology of the national rating and econometric modeling.
Visualizing the literature review findings in a table allowed us to focus researchers’ attention
on specific scientific papers, applying current trends in scientific data visualization [8–11].
Furthermore, the selection of these papers was justified by the fact that they addressed
similar issues through the examination of relevant independent variables. This allowed us
to justify their selection not only through modeling results but also to create a theoretical
basis for modeling based on leading research.

The results of the literature review are presented in Table 1.
Based on the literature review data, conclusions on their systematization, and the data

in Table 1, the following can be defined. Researchers from different countries pay attention
to the innovativeness of approaches to the selection of indicators of regional development,
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based on the specifics of their regional development. At the same time, they all agree
that it is necessary to apply special methods/tools/indicators that reveal stakeholders’
understanding of the level of changes occurring in this direction. Many studies were based
on indicators measuring the socio-economic conditions and the environmental level of
transformation in developing regions. Most researchers identify a group of indicators that
reflect the level of investment in environmental education and research aimed at protecting
the environment and developing clean eco-technologies.

Table 1. Results of the literature review of studies devoted to the problems of sustainable development
indicators of regions.

Authors and Object of
Research Purpose of the Study Indicators Methods

1

Florizone, & Gerasimchuk,
2020 [12]

Promising directions in the
implementation of SDGs

Energy efficiency, investments in
energy-efficient technologies per capita,
investments in education and retraining

Comparative analysis of international
experience, case study, forecasting,

scenario method

The object of the study is the
economies of Australia, New

Zealand, South Korea, and the
countries of the European

Union

2
Lapatinas et al., 2022 [13] Recommendations for the development

of cities as drivers of sustainable
development

GRP, level of urbanization, human
capital, innovation potential

A forecasting territorial model of
regional growth (the MASST model),

scenario approach
The object of the study is

European cities

3
Sutton et al., 2023 [14] An approach was developed to measure

regional economic resilience in
European countries

Sustainability indicators–GRP per
capita, unemployment, GRP structure,
human capital, labor force structure by

age

Econometric analysis based on NUTS-2
(Eurostat) data, index approach based

on indices of economic sustainability of
regions, cartographic analysis

The object of the study is
European countries

4

O’Callaghan et al., 2022 [15]

Assessing economic stimulus measures
to fight climate change

Energy efficiency, investment in
education and retraining, investment in

ecology, R&D for the development of
clean technologies

Content analysis, questionnaires,
correlation, regression analysis

About 700 countries have
implemented recovery

programs after the financial
crisis

5
R. Li & Cao, 2023 [16] Multilevel linear model of regional

development

SWB dependent variable, food security,
quality, and conditions of

living/working environment

Combination of geospatial models
(InVEST, CASA, and RUSLE) and

sociological methods (surveys,
perception assessment, and sense of

subjective well-being), cluster analysisRegions of China

6
Li et al., 2023 [17] Social and ecological structure of factors

influencing the subjective well-being of
society (SWB)

Income, age, and environmental
awareness of residents as factors of

balanced regional development

Qualitative methods (questionnaires)
and multilevel linear models for

assessing the demand and supply of
ecosystem services in regionsRegions of China

7
Malkina & Balakin, 2020 [18] A model that quantifies the contribution

of different industries to the growth of
tax revenues

Structural factor (share of industry in
GDP), fiscal factor (tax burden),
interbudgetary burden (share of

expenses covered by taxes), scale factor
(GRP)

PCA analysis based on proportional,
logarithmic, and integral methodsThe object of the study is the

regions of Russia

Note: Compiled by authors, based on data from the sources indicated in the table.

The next step was a review of international methodological developments and various
analytical studies of international organizations. Since the 1990s, programs have been
actively developed dedicated to the creation of such indicators. The United Nations
Conference on Environment and Development stressed the need to develop indicators of
sustainable development to provide a reliable basis for decision-making and to promote self-
regulation of ecological and developing systems [19]. Almost all major organizations (UN,
World Bank, OECD, European Union, and others), as well as many developed countries,
have their own official systems of SDGs’ indicators. Within the framework of this study,
the task was to develop a rating that could be applied at the level of Kazakhstani regions
and monitor the sustainable development of regions.

Currently, two main directions are underway in the development of indicators: the
creation of a complex, integrated indicator and the development of a new system of
indicators to reflect individual aspects of development [20]. For example, the World
Development Indicators (World Development Indicators) of the World Bank allow us to
assess the achievement of the UN goals for economic growth and poverty reduction. A
report is published annually, analyzing 214 countries across 550 indicators grouped into the
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following sections: general, population, environment, economy, state, and markets. Since
the dynamic’s indicators have been tracked since 1960, it is possible to study the analysis of
long-term factors [21].

In addition, there are various country rankings, starting with the ranking of the
main holder of the UN [22]. The most common aggregate indicators include the Living
Planet Index developed by the World Wildlife Fund [23]; Ecological Footprint [24]; the
Environmental Sustainability Index and the Environmental Performance Index, proposed
as recommendations by scientists from Columbia and Yale Universities [25,26]; Genuine
Progress Indicators [27]; the Sustainable Economic Well-being Index [28]; and the Real
Savings Index by D. Pearce and J. Atkinson [29]. The peculiarity of data indices is that
they are aggregated and easy to use, providing one effective indicator for decision-making.
At the same time, the general view of our scarce aggregate indicators is that they address
various characteristics of the problems they describe.

Professor S. N. Bobylev, in his textbook “Economics of Sustainable Development” provides
a typology of approaches that allows one to assess the “embeddedness”/integration of
the region’s environmental interests into the country’s economic policy [30]. This is the
“topic/problem–indicator” approach based on a group of economic, social, and environ-
mental indicators. He calls the “goals–tasks–indicators” formula a hierarchical approach,
when the goals and tasks are only formulated and do not have a quantitative expression.
He sees this method in the implementation of the UN Millennium Development Goals. He
also highlights an approach based on a system of key (basic) indicators that reflect priority
problems and the specifics of a region. The “topic–subtopic–indicator” approach has been
applied, in his opinion, by the UN Commission on Sustainable Development (CSD) [19].
Along with this, he notes that the UN CSD and the OECD are characterized by the use
of the “impact–state–response” model. With their help, cause-and-effect relationships
between economic activity and socio-environmental conditions are established in order
to take managerial actions to solve emerging problems. The “goal–principle–indicator”
approach, unlike other approaches classified by Professor S.N. Bobylev, demonstrates the
connection between the sustainable development goals and their country-specific indicators
(as criteria for countries) with ESG principles (focused on businesses operating in a given
region and having an impact on it) and the indicators selected for regional development
ratings. Therefore, this approach is recognized as the most acceptable.

Within the framework of this study, the “goal–principle–indicator” approach proposed
in this paper were applied due to a number of conditions. First of all, the methodology
for selecting indicators is based on the sustainable development indicators adopted by
Kazakhstan for achievement and declared in the NDC. Secondly, the implementation of
the data availability and comparability principle by time coverage was taken into account.
Thirdly, indicators that would reflect the specifics of regional development were selected as
objects of study. Fourthly, the “goal–principle–indicator” allows linking country SDGs with
the thematic direction of ESG principles, expressing this connection through an indicator.

3. Results
In studying the characteristics of economic development of the regions of Kazakhstan,

it is important to focus on the following issues. Undoubtedly, the first step of regional
sustainable transformation is to identify significant topics of sustainable development:
environmental and social issues that the region should focus on in its work and in its
strategy. Earlier, two or three years ago, the main emphasis in sustainable development was
on climate change; now, more and more often participants in the process are expected to be
able to monitor and manage a wide range of environmental, social, and managerial risks.
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But before taking this step, it is important to assess the potential and regional opportunities
for further development.

Each of the regions has its own differences in natural and climate conditions, which
aggravate and might mitigate at some point the environmental consequences of the indus-
trial enterprises functioning in the region. At the same time, developed and developing
production and business activities deplete natural resources and leave a significant environ-
mental footprint. The presence of external borders and developed logistics infrastructure
determines the nature of the export–import orientation of a particular region. The presence
of energy resources, such as oil, gas, and ferrous and non-ferrous metals, determines the
investment attractiveness of regions and the presence of global business and production in
the region, which determines the features of management and business. In such regions,
as a rule, the level of ESG-committed enterprises is higher, as well as the environmental
culture of business and population. The study showed that the peculiarity of natural cli-
mate conditions is a difficulty for some regions (KZR), and an advantage for others (WKR),
and the task of regional governments is to identify ways to adapt these opportunities and
limitations for sustainable development.

A review of data from official statistical bodies of the Republic of Kazakhstan made it
possible to systematize data by region and conduct an analysis that enabled us to obtain
the following conclusions (Figure 2).

Figure 2. GRP by region, million USD. Note: Compiled by authors, based on data from the Bureau of
National Statistics of the Republic of Kazakhstan [31].

The analysis of the GRP of the regions showed that the dynamics of the regions are
identical to the general Kazakhstani trends only in two regions—West Kazakhstan and
Kyzylorda. At the same time, the Kyzylorda region, having lost almost half of its GRP
between 2014 and 2016, later developed in a relatively stable manner, although it still did not
reach the 2014 level by 2024 (17% lower). For the Karaganda and East Kazakhstan regions,
2022 is marked by a significant decrease associated with the administrative-territorial
changes carried out in Kazakhstan during that period. Both regions were divided into
two parts with the formation of two new regions. However, despite this, unlike the other
three regions, the Karaganda region was able to reach and exceed the 2014 level by 22%.
According to the criterion of GRP per capita, the leader is the KRG with a volume of
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USD 17,342, although the highest value of this indicator was in 2017, equaling USD 19,412
(Figure 3).

 

Figure 3. GRP per capita by region, USD. Note: Compiled by authors, based on data from the Bureau
of National Statistics of the Republic of Kazakhstan [31].

The Karaganda and East Kazakhstan regions demonstrate relatively similar dynamics
of the indicator change in the study period. At the same time, WKR and EKR have
approximately the same level of GRP as the national value: USD 14,561 and USD 14,096,
respectively. The gap with the national value (USD 14,187) in the Kyzylorda region is almost
twofold—USD 6654. And this gap is negative. The lowest value for this criterion was found
in Kyzylorda in dollar terms in 2020—USD 4924. At the same time, after overlaying the
graphs for the dynamics of GRP and GRP per capita by region onto each other, we obtained
the following conclusions. For KRG and KZR, the graphs are approximately the same:
this means that economic growth in the study period is not associated with demographic
changes, but is due to the growth of production in the region. In the East Kazakhstan
region, the GRP and GRP per capita graphs do not match in terms of dynamics after 2021:
GRP decreases but GRP per capita grows, which is possible with a decrease in population
(occurring as a result of outflow and/or demographic decline).

Within the studied regions, the main contribution to the development of the national
economy is made by the Karaganda region, which also ranks fourth in the national ranking
after Almaty (21%), Atyrau region (12.7%), and Astana (10.8%). In general, it should
be noted that three regions—Karaganda, West Kazakhstan, and East Kazakhstan—are
included in the category of developed regions. Although the total contribution of all four
regions decreased by 5%, this is explained by changes in the administrative-territorial
structure of Kazakhstan in 2022. An analysis of the production structure showed that the
volume of industrial production in the Karaganda region has increased significantly, almost
2.4 times. In the Kyzylorda region, the volume of production remained practically at the
level of 2014—an increase of only 4% over 10 years, or 0.4% per year. In the East Kazakhstan
region, the volume of industrial production increased in the observed period by 2.0 times,
in the West Kazakhstan region by 1.9 times. In general, Kazakhstan’s volume of production
increased by 2.5 times, which indicates that in three regions the trend corresponds to the
national dynamics.

Assessment of the foreign trade results allowed us to understand the integration of
regions into the Eurasian market. It was established that in the context of regions, the
statistical authorities of the Republic of Kazakhstan generate data only for the EAEU
countries. It was taken into account that the main products of the mining, metallurgical,
oil, and gas industries produced in the regions, which are mostly exported to non-CIS
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countries, were not included in the database for analysis. On the other hand, within the
current study, the state of foreign trade and the structure of trade turnover, presented in
this form, allow us to assess the real internal potential of the region without reference to
mineral resources. It was found that throughout the entire study period, the leader in
the export of goods and products to the EAEU countries was the Karaganda region (the
main share of exports is coal). In general, the contribution of the East Kazakhstan region to
the increase in exports can also be noted. However, if in 2014 the gap between the export
volumes of these regions was 3.2 times, then in 2023 the exports of the Karaganda region
exceeded the export volume of the East Kazakhstan region by 6 times. At the same time,
the gap with WKR is 17 times and with KZR it is 26 times. An assessment of the level of
import dependence of the regions of Kazakhstan showed that the lowest level was in the
Karaganda region. For WKR, the data show that with the EAEU countries, the volume of
imports still exceeds exports by almost 3.0 times, and for the East Kazakhstan region by
1.7 times, while the Karaganda region and KZR were able to achieve a coefficient value of
less than 1–0.3 and 0.4, respectively. It should be noted that these values for these regions
are better than the national indicators—0.8 at the end of 2023 (Appendix A).

The results of calculating the trade balance of individual regions showed that only
the Karaganda region had a positive balance throughout the entire study period, with the
exception of 2015, when it was negative. The trade balance of the Karaganda region until
2021 was negative, although it should be emphasized that the balance of the Karaganda
region in 2020 was 53.3-times less than the negative balance of the West Kazakhstan region,
and 101-times less than that of the East Kazakhstan region. At the same time, the balance
changed cyclically in both the East Kazakhstan region and the West Kazakhstan region
throughout the study period, although compared to 2014, it decreased by 2.8 times in the
East Kazakhstan region, and by only 30% in the West Kazakhstan region.

A review of the indicators of regions’ economic development showed that in the
study period, 2016 was the most difficult year for the entire country and its regions. The
level of GRP and total GDP decreased from 33% to 50%. World Bank experts cite several
reasons [32]:

(1) A drop in world prices for Brent crude oil to USD 44.08 in 2015 against USD 107.95
in 2014 (a reduction in tax revenues to the budget from the oil sector, on which the
dependence of Kazakhstan’s budget is about 20%);

(2) The transition to a floating exchange rate and currency depreciation (the rate increased
from 182 to 342 KZT per USD during 2015–2016) [33];

(3) Weakening external demand for Kazakhstani products from Russia as a result of
economic sanctions (after the annexation of Crimea in 2014);

(4) Structural dependence on raw material exports and weak diversification of the econ-
omy (the predominance of extractive industries in the GRP structure).

Based on the above, by the end of 2024 only the Karaganda region was able to reach
and exceed the 2014 GRP level. When assessing the GRP per capita, it was found that
this macro indicator indicates that economic growth in most regions is not associated
with demographic changes. The main contribution to the development of the national
economy is made by the Karaganda region (8.6%) with a 2.4-fold increase in production.
The Kyzylorda region practically does not demonstrate significant growth in industrial
production throughout the entire study period. The assessment of the export–import
potential showed a limited information base for analysis—information is not generated for
all exporting and importing countries by region (except for the EAEU). The analysis showed
that the Karaganda region is significantly ahead of other regions in terms of export volumes,
which indicates the need to concentrate the efforts of regional authorities and regional
businesses in other regions on expanding integration ties. For WKR, import dependence
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on Russia remains high and requires comprehensive solutions for the development of
import substitution.

As part of the assessment of sustainable transformation trends in the regions of Kaza-
khstan, we analyzed data on the areas of activity presented on the official portal “Electronic
Government of Kazakhstan” for the selected regions. The main focus was on achieving
the targets of SDG 8 (Decent Work and Economic Growth) and 10 (Reduced Inequality).
The main criteria were relevance, meaningfulness, and consistency. An analysis of data
from the official websites of regional governments (regional councils) showed that they
present reports on key areas such as the economy, social sphere, and industry [34]. How-
ever, despite the volume of data, the structure of the reports is not always convenient
for analysis, and some data may not be updated. For example, in the Kyzylorda region,
there is also a low level of data updating. Most of the reports relate to 2021–2022 [35].
Also, to improve reporting, it is recommended to divide voluminous reports into separate,
structured sections in order to facilitate their analysis and speed up the adoption of correc-
tive management decisions at the regional level. It should also be noted that despite the
centralized approach to the formation of regional authorities’ reports, their content may
differ from one another. Some regions disclose individual issues in greater depth and detail
(for example, the sections “Employment” and “Social Protection” in the East Kazakhstan
Region) [36], while others disclose only general information which sometimes does not
allow us to identify patterns and features of development (KZR). It should be noted that al-
though regional authorities disclose various data on their activities—forms and volumes of
public–private partnerships, volumes of attracted extrabudgetary financing, and problems
in the implementation of strategic plans for regional development—these reports are in no
way associated with the SDGs (or their indicators). Along with this, the structure of some
sections on the official website is not always logical. For example, the areas of “Industry
and Tourism” for the Karaganda region are combined into one section, which complicates
the analysis, since these are different sectors of the economy [37]. The current analysis
of the attainability of the SDG indicators adopted for implementation in Kazakhstan is
not carried out by the regions themselves. General assessment, analysis, and research are
carried out by the Institute of Economic Research of the Ministry of National Economy
of the Republic of Kazakhstan, scientists, and analysts. As already noted in the context
of regions, the only region that has issued a VLR is Almaty. However, preparing such a
review is a labor-intensive process in terms of time, effort, and data. This paper presents
the results of a study on the development of a methodology for the National/Regional
Rating of Sustainable Development of Regions. To substantiate this methodology, at the
next stage of the study, an overview of individual indicators of sustainable development of
regions is presented.

To assess the level of sustainable development of Kazakhstan’s regions on an indepen-
dent basis, a set of indicators was determined. These were selected based on the objectives
set in the study and the compliance of these indicators with modern approaches to ESG and
TBL (Triple Bottom Line). In addition, when selecting indicators, the criterion of availability
and efficiency of data collection was taken into account. The review of these indicators
was conducted for the period 2010–2023, as the period for which information on selected
indicators for the longest period in duration is compiled in Kazakhstan. To systematize the
conclusions, the work presents calculations for the annual level of the growth/decrease
index of indicators (Figure 4) by region. This approach is applied based on the general
concept of the SDGs—achieving the levels of commitments undertaken. In particular, if we
are guided by SDG 13—fighting climate change—this means achieving a reduction in the
level of pollution. The lower the level of reduction (closer to 0), the closer the region is to
achieving the target indicators (for indicators with a downward vector/reduction targets
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(RT): indicators to be reduced). The higher the level of growth (more than 1), the closer the
region is to achieving the target indicators (for indicators with an upward vector/growth
targets (GT): indicators to be increased).

Figure 4. Growth/decrease index of sustainable development indicators in the regions of West
Kazakhstan (A), Karaganda (B), Kyzylorda (C), and East Kazakhstan (D). Note: Compiled by authors,
based on data from source [6].

The analysis of the presented data shows that KZR and WKR form the worst reduction
dynamics at the fine particulate matter level in the atmosphere of the regions. However,
in the studied period, the highest absolute values for the level of air pollution are in the
Karaganda region (the difference between the regions is up to 10 times). This might be
the reason for the more stable dynamics of the pollution level reduction (the higher the
level of pollution, the more noticeable the dynamics of reduction). Among the indicators
with an upward target, the GVA of the manufacturing industry per capita has the weakest
growth dynamics in all four regions. This complements the previously obtained conclusions
that the industrial structure in Kazakhstan is poorly diversified, and the manufacturing
industry lags far behind the mining, oil, and gas industries. In general, the review of the
data presented in Figure 4 allows us to note that in terms of sustainable development
indicators, the studied regions demonstrate a relatively low level of SDG achievability.
None of the upward indicators (GT) grow particularly strongly from year to year (the
most stable growth is in GRP per capita in KZT; when converted to USD, this indicator
demonstrates even slower growth). All of the downward indicators (RT) demonstrate quite
weak rates of decline.

The main conclusion in this section is that it is necessary to organize systematic data
collection and the formation of quarterly changes by region. Not all of the indicators by
which the responsible body (Bureau of National Statistics) generates data on the country’s
sustainable development indicators have the same time coverage, which does not allow
expansion of the list of analyzed data. This, in turn, indicates the generation of some doubts
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about the objectivity of the findings. As key recommendations, it is proposed to ensure the
systematic updating of already published data. Regional executive bodies should include
such indicators that are clearly linked to the SDGs in order to show the contribution of the
regions to the achievement of national goals. Guided by the example of the city of Almaty,
regional authorities should prepare and publish Voluntary Local Reviews, which will
improve the effectiveness of the measures implemented for the sustainable development of
the region. This, in turn, will facilitate the creation of strategies and initiatives aimed at
reducing income gaps and supporting economic development in the regions.

Within the framework of this study, the National Rating of Sustainable Development
of Regions (NRSD) is based on a comparable and transparent assessment of economic,
social, and environmental aspects of regional development. In order for the development of
a region to be recognized as sustainable, it is important that the achieved economic growth
is ensured in the context of preventing the deterioration of the environment of the region as
a whole. The NRSD methodology is a set of components that determine its application in
the process of assessing the level of sustainable development of a region. The components
include the functions of the NRSD, the information base, the range of stakeholders, the
principles of data selection, stages (rating processes), indicators, and rating calculation
(Figure 5).

 

Figure 5. Methodology of the NRSD—component representation. Note: Compiled by authors, based
on data from sources [25,30].

In our view, the NRSD can be used to justify the correctness of the management
decision made by regional authorities using the assessment method and to assist in the
correct (triune) interpretation of the changes taking place. In fact, the NRSD will become a
tool for the information and communication function. Thanks to this function, the national
rating informs the public and draws attention to specific environmental and social issues.
This will motivate people to take the necessary measures and decisions independently.
When developing a system of sustainable development indicators, the main task is to
determine the circle of stakeholders who need these indicators. Developing the NRSD is
a fairly complex procedure that requires a large amount of information. When selecting
NRSD indicators, the main emphasis is on the compliance of these indicators with the
specified principles (Figure 4). For example, the indicator should be transparent: simple
and easy to explain, capable of reflecting dynamics over time, with clarity of formulas, data,
and weights. At the same time, the collected data should be regularly updated and have
adequate costs for resources for their receipt. It should be noted that the above principles
describe the “ideal” indicator. The selected NRSD indicators should meet at least several
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criteria. Given that the indicators are mostly compiled regionally only on an annual basis,
it is recommended that official statistical agencies establish a process for collecting and
reporting data on a quarterly basis. At the same time, given the labor-intensive nature of
this process, the authors propose automating the calculation of the NRSD in the subsequent
stages of the methodology’s implementation.

The creation of consolidated indicators reflecting socio-economic changes is due to
the very essence of the Sustainable Development Report. Moreover, in the context of the
consistent and positive impact of non-financial factors, such indicators help to ensure that
the interests of all stakeholders—both private and public—are met. The data should inspire
confidence among market representatives and the general public.

According to the study, based on the results of the literature review and the SDG
indicators selected by Kazakhstan (by decision of the Coordination Council on Sustainable
Development Goals) for the sustainable development of the country, the basic set included
15 indicators (Table 2). The indicators were selected taking into account the approach
proposed by Professor Bobylev’s “topic/problem–indicator”.

Table 2. Indicators of sustainable development of regions of Kazakhstan.

Variable Indicator SDG ESG Literature Review

DV-y Gross regional product per capita, thousands of KZT SDG 8, 10 Responsible management,
social responsibility

Lapatinas et al., 2022 [13]; Malkina &
Balakin, 2020 [18]; Sutton et al., 2023 [14]

IV–x1 Average annual level of fine particulate matter (PM2.5
and PM10) in the atmosphere of cities, mg/cubic meter SDG 13 Environmental responsibility Florizone, & Gerasimchuk, 2020 [12]

IV–x2 Area of forested territory, thousand hectares SDG 15 Environmental responsibility Li & Cao, 2023 [16]

IV–x3 Number of research specialists performing R&D,
people SDG 9 Social responsibility Florizone, & Gerasimchuk, 2020 [12]

IV–x4 Amount of damage from man-made emergencies,
thousands of KZT SDG 13 Environmental responsibility O’Callaghan et al., 2022 [15]

IV–x5 Energy intensity, TOE per thousand USD SDG 7 Environmental responsibility Florizone, & Gerasimchuk, 2020 [12]

IV–x6 Domestic R&D expenditure, million KZT SDG 9 Environmental responsibility O’Callaghan et al., 2022 [15]

IV–x7 Maternal mortality rate per 100,000 live births SDG 3 Responsible management Li & Cao, 2023 [16]

IV–x8 Suicide mortality rate per 100,000 population SDG 3 Responsible management Li & Cao, 2023 [16]

IV–x9 Under-five mortality rate per 1000 births SDG 3 Social responsibility Li & Cao, 2023 [16]

IV–x10 Housing per resident, sq. m SDG 10 Social responsibility Li & Cao, 2023 [16]

IV–x11 Labor productivity in agriculture, thousands of KZT SDG 8 Responsible management,
social responsibility Malkina & Balakin, 2020 [18]

IV–x12 GVA of the manufacturing industry per capita, USD SDG 8 Environmental responsibility Sutton et al., 2023 [14]

IV–x13 Young people (aged 15 to 35) who are not studying,
working, or acquiring professional skills SDG 4, 8 Environmental responsibility Sutton et al., 2023 [14]

IV–x14 Total population with incomes below the subsistence
level, people SDG 10 Social responsibility Li et al., 2023 [17]

Note: Compiled by authors, from source [6].

For the individual indicators given in Table 2, individual comments should be taken
into account. In particular, for GRP per capita, it is important to take into account that
when calculating the rating, it is used in KZT in order to neutralize the impact of currency
fluctuations and reflect internal trends. Individual indicators demonstrate weak dynamics
in their development. At the same time, indicators x1, x4, x6–x9, and x13 require reduction
to comparable values when calculating. Before determining the composition of indicators
of regions’ sustainable development, the work tested the sensitivity of indicators to each
other. In the process of constructing a model of GRP per capita factors in the context of
regions, indicators of sustainable development were analyzed (Table 2). The following
variables were excluded from the final model:

x1 (environmental indicator);
x2 (forest area);
x4 (damage from emergencies);
x7 (maternal mortality);
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x8 (suicides);
x9 (infant mortality);
x10 (housing)—these indicators did not show a statistically significant or sustainable

impact on GRP, and their relationship with the economic dynamics of the regions is indirect;
x11 (labor productivity in agriculture) was excluded due to a high correlation with

the industrial indicator (x12), and indicator x14 (total population with incomes below the
subsistence minimum) was excluded due to a high correlation with x13 (unemployed
youth), to prevent multicollinearity and improve the interpretability of the model.

The final composition of factors includes only the most significant and economically
justified indicators, which allows us to increase the reliability and correctness of the model.
Using stepwise regression by the AIC criterion, the final set of significant factors includes
only two factors—x5 and x6. Lasso regression showed that four variables are significant
for forecasting for the WKR and EKR: x3, x5, x6, and x13. Both methods (AIC and Lasso)
identified x5 and x6 as key predictors. Lasso regression additionally included the variables
x3 and x13. Thus, all methods demonstrated stable inclusion of the variables x5 and x6; we
will also include x3 and x13. The initial model will be built using four predictors for the
WKR and six predictors for the EKR.

According to East Kazakhstan region According to West Kazakhstan region
Result Result
lm(formula = y; ~ x3 + x5 + x6 + x13, data = df) lm(formula = y; ~ x1 + x3 + x5 + x6 + x13, data = df)
Residuals: Residuals:

Min 1Q Median 3Q Max Min 1Q Median 3Q Max
−1383.33 −787.45 −68.38 753.21 1749.22 −1020.1 −165.6 −103.6 460.1 714.6

Coefficients: Coefficients:
Estimate Std. Error t value Pr(>|t|) Estimate Std. Error t value Pr(>|t|)

(Intercept) 1.592 × 103 2.889 × 103 0.551 0.5952 (Intercept) −1.126 × 104 6.028 × 103 −1.868 0.09870
x3 −5.218 × 10−1 3.306 × 100 −0.158 0.8781 x1 −3.671 × 103 3.233 × 103 −1.135 0.28907
x5 9.637 × 102 4.533 × 102 2.126 0.0624. x3 1.912 × 101 6.551 × 100 2.919 0.01933 *
x6 −8.095 × 10−3 3.885 × 10−3 −2.083 0.0669 x5 7.367 × 103 3.025 × 103 2.435 0.04086 *

x13 −2.331 × 10−1 1.790 × 10−1 −1.303 0.2251 x6 −2.427 × 10−3 5.467 × 10−4 −4.440 0.00217 **
x13 −1.251 × 10−1 3.016 × 10−2 −4.149 0.00321 **

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
Residual standard error: 1118 on 9 degrees of freedom Residual standard error: 661.9 on 8 degrees of freedom
Multiple R-squared: 0.7047, Adjusted R-squared: 0.5734 Multiple R-squared: 0.8909, Adjusted R-squared: 0.8226
F-statistic: 5.369 on 4 and 9 DF, p-value: 0.01724 F-statistic: 13.06 on 5 and 8 DF, p-value: 0.001117
yWKR = 2897.28 − 1.52·x3 + 489.23·x5 − 0.10·x13
Note:
*** – highest level of variable significance;
** – high level of variable significance;
* – significant variable;
. - marginal statistical significance, p–value greater than 0.1
Prepared by using R–Studio (Version 2.09.2025)

y;EKR = −11,260 + 19.12·x3 + 7367·x5 − 0.00243·x6 − 0.125·x13
Note:
*** – highest level of variable significance;
** – high level of variable significance;
* – significant variable;
. - marginal statistical significance, p–value greater than 0.1
Prepared by using R–Studio (Version 2.09.2025)

Additionally, visualization of the Lasso regression coefficients (Figure 6) revealed a co-
incidence: the variables x1, x3, x5, x6, and x13 received the highest weights, indicating their
leading role in explaining the variation in the dependent variable. Thus, cross-validation
of three independent methods confirms that these factors are the key determinants of the
socio-economic development of the East Kazakhstan region.

According to the results of all three selection methods (PCA, stepwise regression by
AIC, and Lasso) for the Karaganda region, energy intensity (x5) turned out to be the most
stable and significant factor determining the level of gross regional product per capita.
Also, the variables x1, x6, x12, and x14 demonstrated significance in the Lasso regression
and a significant contribution to the variance according to the PCA results, especially x6
and x1. The x13 indicator was important only for the factor analysis, which is probably due
to its multicollinearity with other variables and a decrease in predictive value in regression
approaches. But when constructing the model itself with the inclusion of all factors for the
Karaganda region, x5 and x6 were still significant.
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Figure 6. Contribution of variables to the first principal component (PCA analysis) and significant
coefficients of features in the Lasso regression model for EKR. Note: Compiled by authors.

For the Karaganda region For the Kyzylorda region
Result Result
lm(formula = y; ~ x5 + x6 + x12, data = df)
Residuals: Residuals:

Min 1Q Median 3Q Max Min 1Q Median 3Q Max
−936.2 −253.6 −106.1 338.3 873.8 −683.27 −407.48 −16.81 238.54 828.51

Coefficients: Coefficients:
Estimate Std. Error t value Pr(>|t|) Estimate Std. Error t value Pr(>|t|)

(Intercept) 2.139 × 103 3.069 × 103 0.697 0.50161 (Intercept) −7.083 × 103 3.375 × 103 −2.099 0.065275
x5 −1.04 × 103 1.761 × 102 5.907 0.00015 *** x3 3.465 × 101 5.946 × 100 5.827 0.000251 ***
x6 −1.619 × 10−3 6.644 × 10−4 −2.437 0.03504 * x5 1.144 × 103 4.658 × 102 2.457 0.036360 *

x12 10324 × 100 8.091 × 10−1 1.636 0.13290 x6 1.319 × 10−3 2.271 × 10−3 0.581 −0.575703
x13 −1.228 × 10−1 3.748 × 10−2 −3.277 0.009580 **

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
Residual standard error: 556.7 on 10 degrees of freedom Residual standard error: 575.5 on 9 degrees of freedom
Multiple R-squared: 0.8949, Adjusted R-squared: 0.8634 Multiple R-squared: 0.8574, Adjusted R-squared: 0.7941
F-statistic: 28.39 on 3 and 10 DF, p-value: 3.312 × 10−5 F-statistic: 13.53 on 4 and 9 DF, p-value: 0.0007578
YKRG = 2139.0 − 1040.0 × x5 – 0.001619 × x6
Note:
*** – highest level of variable significance;
** – high level of variable significance;
* – significant variable;
. - marginal statistical significance, p–value greater than 0.1
Prepared by using R–Studio (Version 2.09.2025)

YKZR = −7.083 + 3.465 × x3 + 1.144 × x5 – 1.228 × x13
Note:
*** – highest level of variable significance;
** – high level of variable significance;
* – significant variable;
. - marginal statistical significance, p–value greater than 0.1
Prepared by using R–Studio (Version 2.09.2025)

The conducted modeling of regional development allowed us to establish the relation-
ship between the dependent variable GRP per capita and the independent factors.

Thus, according to the conducted study, based on the SDG indicators selected by
Kazakhstan (by decision of the Coordination Council on Sustainable Development Goals)
for the sustainable development of the country [6], the NRSD within the framework of the
project includes eight indicators. These include the dependent variable itself—GRP per
capita; four indicators recognized as significant independent variables based on the results
of econometric analysis—x3, x5, x6, and x13; and three indicators demonstrating a strong
influence on other criteria, but significant for the rating—x11, x12, and x14. Moreover, if
we use the indicators for the reporting period (2023), the indicators will look as follows
(Table 3).

In accordance with the applied practice of bringing differently weighted indicators to a
single calculation system—the method of normalization of indicators (unification) [38]—we
develop the following formula:

R = q + x3 − 100x5 + 0.01x6 + x11 + x12 − 0.01x13 − x14 (1)

The formula of the national rating (1) is based on the Additive Index Method, which
is the basis of many ratings [39]. For example, this is the European Regional Sustainable
Development Index (EU RSDI, 2012) [40], the Environmental Sustainability Index [41], and
RAEX-Analytics (Russia) [42]. This method involves summing up the normalized values of
the indicators and allows calculation of the integrated rating value (Table 4).
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Table 3. Sustainable development indicators of Kazakhstan, according to the decision of the Coordi-
nation Council on Sustainable Development Goals, by region.

Designation West Kazakhstan
Region

Karaganda
Region

Kyzylorda
Region

East Kazakhstan
Region

Reduction
Coefficient

Gross regional product per capita,
thousands of KZT q 7260.5 6793.9 3071.8 6119.6 1

Number of research specialists
performing R&D, people x3 228 523 217 666 1

Energy intensity, TOE per
thousand USD x5 5.49 2.11 5.41 0.81 100

Domestic expenditure on R&D,
million KZT x6 35,832.69 119,442.29 59,721.14 214,996.12 0.01

Labor productivity in agriculture,
thousands of KZT x11 3678.3 5974.6 6385.2 7721.4 1

GVA of manufacturing industry
per capita, USD x12 689.9 3215.9 391.4 2087.6 1

Young people (aged 15 to 35) who
do not study, work, or acquire
professional skills

x13 4128 13,917 10,039 6538 0.01

Total population with incomes
below the subsistence minimum,
people

x14 3469 3185 811 2433 1

Note: Compiled by authors, based on data from [6].

Table 4. Presented values of sustainable development indicators by regions of Kazakhstan and NRSD
(according to Formula (1)).

ESG West Kazakhstan Region Karaganda Region Kyzylorda Region East Kazakhstan Region

Gross regional product
per capita, thousands of
KZT

Responsible
management, social

responsibility
7261 6794 3072 6120

Number of research
specialists performing
R&D, people

Social responsibility 228 523 217 666

Energy intensity, TOE
per thousand USD

Environmental
responsibility 549 211 541 81

Domestic expenditure
on R&D, million KZT

Environmental
responsibility 358 1194 597 2150

Labor productivity in
agriculture, thousands of
KZT

Responsible
management 3678 5975 6385 7721

GVA of manufacturing
industry per capita, USD

Responsible
management 690 3216 391 2088

Young people (aged 15 to
35) who do not study,
work, or acquire
professional skills

Social responsibility 41 139 100 65

Total population with
incomes below the
subsistence minimum,
people

Social responsibility 3469 3185 811 2433

National sustainable
development rating

Environmental, social
responsibility,

responsible management
7834 13,092 8673 14,231

Ranking 4 2 3 1

Note: Compiled by authors, based on data from [6].

The reduction method (normalized data method) was used to ensure comparability
of the calculated values. Along with this, the methodology of the National Sustainable
Development Rating also used the method of rounding values to an integer due to the
spread of methods for calculating the values of the indicators.

In general, a review of the data presented in Table 4 showed that the East Kazakhstan
region formed the highest value of the Integrated Sustainable Development Indicator by the
end of 2023. At the same time, the main influence was exerted by the following: low values
of energy intensity; the number of young people (aged 15 to 35) who do not study, work, or
acquire professional skills; and the number of people with incomes below the subsistence
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level. At the same time, significantly high values of labor productivity in agriculture, GVA
of the manufacturing industry per capita, and GRP per capita also influenced the primacy
in the rating. Despite the fact that WKR is the leader in terms of GRP per capita, the region
is inferior to other regions in terms of other indicators in this sample.

According to the developed methodology, the ratings of these regions were calculated
for the entire study period to conduct a comparative analysis of the dynamics of this
criterion of sustainable development (Figure 7).

Figure 7. Change in the NRSD by region for the period under study (2010–2023). Note: Compiled by
authors, based on data from [6].

The results of the dynamics review of the National Sustainable Development Rating by
region allowed us to note the breakthrough development achieved by the East Kazakhstan
region in the period under study. Considering that the rating level of the East Kazakhstan
region in 2010 was 10-times lower than that of the West Kazakhstan region, by 2023 the
rating level of the East Kazakhstan region finally exceeded that of the West Kazakhstan
region by almost 2 times.

The NRSD methodology presented in the paper allows us to conclude that for the
Kazakhstani regions’ current stage of development, the key indicator of the achievability of
sustainable development in the region can be the GRP per capita indicator, which forms the
basis of the rating. The choice of indicators of labor productivity in agriculture and GVA of
the manufacturing industry per capita as components of the NRSD is intended to achieve
the goals of economic diversification, the use of natural potential in the development of
regions to expand the agricultural sector, and a reduction in the level of dependence on
raw materials industries in favor of the manufacturing industry. The importance of social
responsibility of business and regional authorities and the role of human capital in the de-
velopment of the regional economy is expressed by the inclusion of the following indicators:
the number of researchers, the number of unemployed and disengaged youth, and the num-
ber of people with incomes below the subsistence minimum. The degree of environmental
responsibility in the region is expressed in the rating by energy intensity indicators (energy
spent on the production of a unit of GRP) as an indirect indicator of decarbonization and
R&D costs in the region (mainly including the costs of new green technologies). This rating
does not include the indicator of CO2 emissions into the atmosphere, even though this
is the most common environmental indicator of the sustainable development of regions.
This is because the Bureau of National Statistics of Kazakhstan (the body responsible for
sustainable data and reporting) does not generate information on this indicator within the
framework of the system of indicators for monitoring the sustainable development goals
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of Kazakhstan. In our opinion, this discrepancy requires special attention from both this
specific government agency and the relevant ministry responsible for this function.

As further directions for research, the possibility of bringing the national rating system
to letter values is considered. To implement this task, it will be necessary to calculate
the reference values for the highest rating level in the achievability of the sustainable
development goals for the regions of Kazakhstan. At this stage of the study, we considered
it sufficient to establish a rating within the designated sample. From one point of view, the
regions are compared with each other by the level of sustainable development (there are no
external standards, only the best of what there is). On the other hand, the use of a letter
rating creates the possibility of the existence of a best-of-the-best region, the level of which
is difficult for other regions to reach in the near future which reduces their interest. Along
with this, a numerically expressed rating allows researchers to clearly trace the dynamics,
assess the position occupied, and compare regions with each other using simple methods.

As part of solving the following problem, a forecast of the dependent variable was
carried out—the main indicator of sustainable development of GRP per capita. This will
allow us to link the previously obtained conclusions, based on both the results of the
identified significant indicators of sustainable development and the national rating. To
make the forecast, coefficients obtained as a result of applying Lasso (or Ridge) regression
were used. The predicted values were calculated as a linear combination of the factors
remaining in the model, with the corresponding weights determined in the regularization
process in the context of the studied regions of Kazakhstan (Figures 7–10). Analysis of the
forecasting results for the East Kazakhstan region showed that four factors were statistically
significant in this regional model: x3, x5, x6, and x13. It should be noted that the direct
use of the constructed regression model for building a long-term forecast for the East
Kazakhstan region is associated with certain limitations. The main difficulty is associated
with a relatively small number of observations, which makes it difficult to ensure the
sustainability and high accuracy of forecasted estimations. In such conditions, time series
models such as ARIMA have an advantage: they allow for a more correct consideration of
dynamic dependencies and seasonal fluctuations inherent in regional economic indicators
and, as a rule, provide more reliable and valid forecasts with a limited amount of data.
Nevertheless, the developed regression model plays an important role in understanding
the structural features of the regional economy. It allows us to identify and quantify the
influence of individual factors on the dynamics of GRP per capita, which is valuable for the
formation of effective strategies for socio-economic development and making management
decisions at the regional level. To build the forecast, we used the ARIMA (0,2,0) model, the
parameters of which were selected taking into account the time structure of the original
series. The reliability of the obtained forecast was comprehensively tested using standard
statistical tests and metrics. The Ljung–Box test (Q * = 1.42, p-value = 0.69) showed the
absence of autocorrelation of the residuals, which indicates the correctness of the model and
the absence of unaccounted-for patterns. This indicates that the model adequately reflects
the internal dynamics of the series, and forecast errors have the properties of “white noise”.

The diagnostics of the residuals of the ARIMA (0,2,0) model for the dynamics of GRP
per capita in the East Kazakhstan region showed the absence of autocorrelated errors and
signs of non-stationarity. The values of the autocorrelation function for all lags fit into the
confidence interval, which indicates a correct specification of the model. The histogram of
the distribution of residuals demonstrates proximity to a normal distribution with a center
near zero. Thus, the ARIMA (0,2,0) model can be considered as adequate for forecasting
on the medium-term horizon. As part of the validation of the constructed ARIMA (0,2,0)
model, a forecast was made for the 7 years (Figure 8).
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Figure 8. Results of forecasting GRP per capita in the East Kazakhstan region, in thousands of KZT.
Note: Compiled by authors, based on modeling data in R, MWin.

Figure 9. Results of forecasting GRP per capita for the West Kazakhstan region, in thousands of KZT.
Note: Compiled by authors, based on modeling data in R, MWin.

Figure 10. Results of forecasting GRP per capita for the Karaganda region, in thousands of KZT. Note:
Compiled by authors, based on modeling data in R, MWin.

The forecast of the values for GRP per capita in the East Kazakhstan region showed
some predicted excess of the growth rate of this value according to the forecasts for 2025.
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The forecast for 2024 was overstated by the level of the actual value at the end of the year
(deviation of 7.5%) according to the optimistic forecast. The presented data indicate their
consistency and can serve as a basis for balanced decision-making by regional authorities
when forming sustainable development plans. A similar approach was used for the
remaining regions. The difference between the regions in the forecast was the inclusion of
three indicators in some regions, and four in others, as significant.

Based on the coefficients obtained by Lasso regression, the final forecast model for
the West Kazakhstan region included the three most significant factors: x3, x5, and x13
(involvement in science, energy intensity, and unemployed youth). The forecast of GRP per
capita for the western region of the Republic of Kazakhstan for the period 2024–2030 was
formed exclusively taking into account the dynamics of these predictors (Figure 9).

The forecast of values for the Karaganda region GRP per capita showed some predicted
decrease in the growth rate of this value according to forecasts for 2025. The value for
2024 practically coincided with the actual value for the year (deviation of 2%) according
to the optimistic forecast. This conclusion speaks to the validity of the findings and their
applicability in the process of making management decisions by regional authorities when
planning the strategic development of the region.

The forecast of GRP per capita values in the Kyzylorda region showed some predicted
decrease in the growth rate of this value according to the forecasts for 2025–2026. The value
for 2024 deviated slightly from the actual value at the end of the year (deviation of 13%)
according to the optimistic forecast. According to Armstrong J.S. (2001) [43], this deviation
is considered acceptable (10–20% deviation is a good forecast result). The obtained results
confirm their reliability and can be used by regional authorities for informed planning of
territorial development strategic tasks (Figure 11).

 

Figure 11. Results of forecasting GRP per capita in the Kyzylorda region, in thousands of KZT. Note:
Compiled by authors, based on modeling data in R, MWin.

4. Discussion
During the study, the set goal was achieved, both hypotheses were confirmed, and

individual results were obtained, the discussion of which allows us to emphasize their
scientific background and prospects for further research.

In particular, the results of the literature review revealed a high level of scientific attrac-
tiveness of the problem of substantiating the choice of sustainable development indicators
in the context of regions and countries. It showed that despite the presence of designated
development indicators for each SDG on a global scale, there are country differences, in
terms of the indicators by which countries present both NDCs and VNRs. It also showed
the differences between the indicator systems used in assessing country achievements
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between theoretical studies (scientific publications) and applied studies (analytical studies
of international organizations and consulting agencies). Thus, if researchers study the
influence and role of various TBL indicators on regional development, then applied studies
are often aimed at assessing the status of a certain global problem (mostly environmental).
This conclusion showed that the possibilities of a literature review as a research method
have great prospects and, in combination with the synthesis method, make it possible to
explore new research areas.

The study of various scientific papers on the problem under study made it possible to
substantiate the argumentation of the sustainable development indicators. Econometric
substantiation of the significance of the final indicators included in the developed National
Sustainable Development Rating made it possible to consolidate the rationale for the
methodology presented in the work. This methodology allows stakeholders, and above all
regional authorities, to apply this approach as a basis for making strategic management
decisions to obtain an objective assessment of the sustainable transformations taking place
in a region.

The results of the study can be recommended for the development of national projects
and programs for the development of regions in the direction of achieving the sustainable
development goals when substantiating adjustments to the accepted commitments under the
NDC and drawing up the VNR and VLR. This work implements the main idea of the study
to develop an approach that would help to determine a set of key parameters—sustainable
development indicators used by regions or states for strategic planning and control in the field
of sustainable development. It was important for this study to substantiate the approach itself,
which means that for different countries and stages of their development the set of indicators
may differ. This makes it possible to develop and expand the range of scientific and applied
research on this issue.

5. Conclusions
The conducted research allowed us to draw the following conclusions.

1. This research, for the first time, provides an opportunity to assess and compare
the level of sustainable development of individual regions on the scale of a given
country—Kazakhstan. Despite the fact that Kazakhstan is making efforts to achieve
the sustainable development goals and fulfill its obligations, compared to developed
countries the issue of introducing sustainable development indicators into strategic
planning and management of regional development is still underdeveloped.

2. A review of the indicators of regional economic development showed that regional
development is significantly affected by the volatility of world oil prices, due to raw
material dependence, which is especially strongly felt at the regional level (reduction
in tax revenues to the budget from the oil sector and dependence of regions on central
transfers). In addition, currency fluctuations increase the vulnerability of the regional
economy, which reduces the investment attractiveness of not only the region but also
businesses operating within it. The weakening of external demand for Kazakhstani
products from Russia as a result of economic sanctions and geopolitical risks in general
has a particularly acute effect on regions whose economies are integrated with other
countries. In addition, structural dependence on raw material exports and weak
diversification of the economy remains an important problem for all regions. The
analysis showed that the Karaganda region is significantly ahead of other regions in
terms of export volumes, which indicates the need to concentrate the efforts of regional
authorities and regional businesses in other regions on expanding integration ties.
For WKR, import dependence on Russia remains high, which requires comprehensive
solutions for the development of import substitution.
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3. In regional development management, the availability of timely, comparable, and ad-
equate information is an important condition for making timely, primarily preventive,
management decisions, especially when it comes to managing environmental risks,
mitigating social tensions, and public trust in the authorities. The study showed sig-
nificant lags in information data. It is necessary to organize systematic data collection
and formation by regions, taking into account quarterly changes. Not all sustainable
development indicators of the country, which are generated on the data provided by
the responsible body (Bureau of National Statistics), have the same time coverage,
which does not allow expansion of the list of analyzed data. This, in turn, indicates the
generation of some doubts about the objectivity of the findings. In addition, regional
executive bodies should include indicators that are clearly linked to the SDGs in order
to show the contribution of the regions to achieving the national goals. The release
of the Voluntary Local Review will improve the effectiveness of the measures imple-
mented for the sustainable development of the region. This, in turn, will contribute
to the creation of strategies and initiatives aimed at reducing the income gap and
supporting economic development in the regions.

4. The study showed the need to expand the theory of sustainable development and
include the “goal–principle–indicator” approach when developing indicators for
various systems for assessing/rating the level of regional development in the context
of the SDGs. Conceptually, the approach explains the inclusion of indicators adopted
by a particular country to achieve the stated commitments in the NDC. Along with this,
the approach allows linking country SDGs with the thematic area of ESG principles,
expressing this connection through an indicator.

5. The paper presents a rationale for the NRSD methodology, which includes components
that comprehensively determine its application in the process of assessing the level of
sustainable development of a region. The components include the functions of the
NRSD, the information base, the range of stakeholders, the principles of data selection,
stages (rating processes), indicators, and rating calculation. The possibility of applying
the methodology to assess the level of sustainable development in different countries
is justified by its flexibility and consistency. The use of correlation and regression
analysis allows us to mathematically justify the inclusion of certain environmental,
social, and economic indicators, ensuring their structural balance in accordance with
the trends in the current development of a particular region. This technique allows us
to obtain reference criteria not just for sustainable development (as it should be), but
also, based on the principle of “how it is possible to be”. Indicators help to measure,
monitor, evaluate, and analyze the pace and effectiveness of movement towards
achieving the goals of sustainable development of the region. Along with this, they
allow us to adjust the political vector so that development goes in the right direction,
ensuring its sustainability. This factor helps to establish the possibility of transferring
responsibility for achieving specific personal targets to certain departments, offices,
and agencies. In addition, it helps to perform a partial assessment of the effectiveness
of the regional management in implementing certain goals and objectives of the policy.

6. The hypothesis put forward in the work was tested and partially proven. On the one
hand, the study showed that linking regional sustainable development ratings to the
national SDG indicators of a particular country provides greater adaptability and
applicability in strategic regional management. Thus, Kazakhstan’s choice of the set of
indicators given in the work, its presentation of statistical data on them, and the study
of reports of regional authorities reflecting their achievement showed that a certain
degree of integration has been achieved. However, the limitations of the information
itself, the discrepancy in the time coverage of individual indicators, and the lack of
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information on significant environmental indicators of regional development indicate
that the strategic management of regional development in Kazakhstan does not fully
take into account the commitments made under the NDC.

The insufficiency of the information base for analysis was the main limitation in this
study, in particular the assessment of the export–import potential of regions when informa-
tion is not generated for all exporting and importing countries by region (except for the
EAEU). Along with this, it should be noted that the aggregated index method was used in
the development of the NRSD. The advantage of such indices is their generalized nature,
which makes them practical and allows the use of a single indicator to justify decisions.
However, in our opinion, a significant limitation of aggregated indicators is that they
collapse various characteristics of the problem they are intended to describe. In addition, it
should be noted that this rating did not take into account the volume of carbon dioxide emis-
sions, although this parameter is a common indicator of the environmental sustainability of
regions. The reason is that the Bureau of National Statistics of Kazakhstan, responsible for
collecting and publishing data on sustainable development, does not provide information
on this indicator as part of the tracking progress in achieving the sustainable development
goals in the country. In our opinion, this situation requires close attention from both the
bureau itself and the ministry responsible for sustainable development.

As further areas for research, the possibility of moving the national rating system to
letter values is being considered. To implement this task, it will be necessary to calculate
reference values for the highest rating level in the achievability of the sustainable devel-
opment goals for the regions of Kazakhstan. At this stage of the study, we considered it
sufficient to establish a rating within the designated sample. On one hand, the regions are
compared with each other by the level of sustainable development (there are no external
standards, only the best of what there is). On the other hand, the use of a letter rating
suggests the possibility of the existence of a best-of-the-best region, the level of which is
difficult for other regions to reach in the near future which reduces their interest. Along
with this, a numerically expressed rating allows researchers to clearly trace the dynamics,
assess the position occupied, and compare regions with each other using simple methods.

To overcome the existing limitations of Kazakhstan’s sustainability database, we
consider the need for continued research based on the proxy substitution method. This
will contribute to the development of scientific research to resolve the debate among
scholars regarding the significance of the “noise” effect of this method [7]. This will also
allow for further research into the practical potential of the NRSD based on the results of a
comparative analysis of the obtained proxy data and existing sustainable development data.

The administrative-territorial reform carried out in Kazakhstan affected individual
regions, two of which were selected as the study objects. A study of the impact of this
reform on the quality and content of regional data was not included in this study. In
particular, the relationship between pre-split regional data and new post-split regional data
was not addressed. However, this aspect deserves special attention from researchers and
may be considered promising for both assessing the effectiveness of the reforms themselves
and for assessing their impact on the effectiveness of sustainable regional transformation.
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Appendix A

 

Figure A1. Import and export by regions of Kazakhstan. Note: Compiled by authors, based on data
from source [31].
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