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Abstract

The Republic of Kazakhstan sets the goal of achieving carbon neutrality by 2060 and the transition to a green
economy. The aim of this work is to study the impact of energy intensity, the use of renewable energy sources and the
launch of an emissions trading system (ETS) on carbon intensity in the Republic of Kazakhstan for the period 1992—
2022. To achieve this goal, the method of autoregressive distribution lags was used. The research makes scientific
contribution by considering carbon intensity as a target variable in econometric analyses. The practical importance
lies in integrating in the model the ETS dummy variable as a determinant of the explained variable. The results of the
study showed that there is a long-term relationship between the selected variables, and energy intensity is the main
driver of carbon intensity in the long term. The impact of RES has not been statistically confirmed. Verification of the
results by including GDP per capita variable, as controlling variable confirmed the correctness of the conclusions of
the base model. The results of the work emphasize the importance of enhancing the design of the emissions trading
system and improving energy intensity to increase its effectiveness in reducing the carbon intensity of the country’s
economy.

Keywords: carbon intensity, energy intensity, renewable energy sources, autoregressive distributed lags model,
emissions trading system, greenhouse gas emissions.

Introduction

Climate change is now a global environmental and economic threat.

Under international agreements, countries commit to reducing greenhouse gas emissions, and
introduce carbon trading systems and carbon taxation as economic incentives.

The key aspect of the ecological economy is to ensure balanced sustainable economic development,
taking into account natural limitations. Central to this section of economic science is the theory of the
Environmental Kuznets Curve (EKC), which assumes an inverted U-shaped relationship between
economic growth and pollutant emissions. According to this theory, in the early stages of economic
development income and pollution both increase up to some average income threshold. That threshold
is a turning point at which degradation starts to decline as wealthier society forces governments to
implement stricter policies, investments in more efficient and eco-friendly technologies increase, and
economies shift from polluting towards cleaner industries.
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To determine the key causes of changes in greenhouse gas emissions, the method developed in
1993 by Japanese economist Yoichi Kaya is used. The Kaya identity disaggregates data into four
factors: population size, level of well-being (GDP per capita), energy intensity of the economy
and carbon intensity of energy consumption [1]. As long as population and GDP per capita in most
countries are growing emissions reduction can be achieved by the remaining two factors — cleaner
energy technology and lower energy consumption.

Along with Kaya’s identity, the IPAT model is used. The model was formulated by scientists
John Holdren and Paul Enrlich in the 1970s and shows that the level of pollution (Influence) can
be influenced by the size of the population (Population) and its well-being (Affluence), as well as
the technologies used (Technology) [2]. The equation highlights the idea that ecological crises are
not just a result of overpopulation but the interaction of all three factors. For instance, even when
population grow slowly if their consumption increases at a high pace and technology used to produce
consumption is noneffective then the total damage due to multiplying effect will be great.

A slowdown in the growth of emissions or even their reduction can be achieved by increasing the
level of technological development, which is provided by the concept of decoupling. This concept is
aimed at separating economic growth from the depletion of used resources and the negative impact on
the environment. Based on the goals, decoupling can be divided into two types: resource decoupling
and impact decoupling. The first type is aimed at reducing the use of primary resources used to produce
a unit of GDP, while the second focuses on reducing environmental damage associated with increased
well-being. There is also a distinction between absolute and relative decoupling. Absolute decoupling
means that there is resource consumption and emissions decrease despite economic growth. In case of
relative decoupling the growth rate of the economy is higher than the growth rate of resource use and
negative environmental impact [3].

In oil-rich countries, there is a negative effect on environmental sustainability due to a change in
the structural composition of consumption in favor of energy and carbon-intensive technologies [4].
Mukhtarov et al. (2023) in their study note that in Azerbaijan, a 1% rise in per capita GDP increases
CO, emissions based on consumption by 0.46% and a 1% rise in the share of renewable energy (RES)
consumption reduces emissions by 0.26% [5]. According to the findings of Kuziboev et al. (2024) in
the countries of Central Asia, the positive effect of energy intensity on CO, emissions is confirmed [6].

In Kazakhstan, most studies focus on the Environmental Kuznets Curve and absolute CO,
emissions.

Akbota and Baek (2018) consider the impact of economic growth on CO, emissions in Kazakhstan,
taking into account energy consumption. The ARDL model results obtained by the authors show that
CO, emissions decrease with a higher income level confirming the presence of EKC for Kazakhstan
and highlight the adverse effect of energy consumption on emissions level [7]. Issayeva et al. (2024)
expand the EKC concept by including in the ARDL model variables such as production of the
industrial and agricultural sectors, energy consumption from renewable energy sources. The findings
of the research also confirm the EKC with industrial production and consumption of energy from RES
reducing CO, emissions [8].

Pirmanova et al. (2025) through a NARDL model estimated the impact of greenhouse gas
emissions, PM2.5 particles, and renewable energy use on sustainable development. The results show
that emissions and PM2.5 exposure have an asymmetric impact, and RES energy consumption does
not affect the sustainability index [9].

Smagulova et al. (2025) investigate the impacts of economic growth, population size, RES, fossil
fuels, and nuclear energy on Kazakhstan’s CO, emissions based on the STIRPAT model. Estimates of
the ARDL method suggest that population growth and renewable energy consumption significantly
influence CO, growth in the long term. A 1% population growth drives 3.3% increase of emissions. A
1% increase in RES consumption, in contrast, reduces emissions by 0.2% [10].

Chigarkina et al. (2025) using the autoregressive distributed lag method confirmed that oil prices,
oil production and renewable energy consumption have positive impact on GDP growth in long and
short term. Conversely, the hypothesis that CO, emissions positively affect economic growth in short
and long run was not confirved [11].

Tleppayev and Zeinolla (2023) consider the relationship between energy consumption and
environmental effect. The authors note that energy consumption is the most significant factor
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determining the amount of CO, emissions with a 0.7% increase in carbon dioxide emissions caused
by 1% growth of energy consumption [12].

The selection of this topic is motivated by the need to fill the gap in the existing literature by
building an autoregressive distributed lags model using carbon intensity as a dependent variable and
including an emissions trading system launch dummy variable (ETS dummy).

The aim of the study is to empirically assess the impact of energy intensity, renewable energy
sources and the introduction of a national emissions trading system (ETS) on the carbon intensity of
the economy of Kazakhstan using the ARDL bounds testing approach method.

The object of the study is the carbon intensity of the economy of Kazakhstan and factors
determining its dynamics. The subject of the study is the estimation of the relationship between carbon
intensity (dependent variable) and energy intensity, renewable energy sources share, ETS dummy
variable (explanatory variables).

To achieve the goal of the study, the following tasks are set:

+ review theoretical and empirical studies of the influence of various factors on carbon intensity;

¢ collect the necessary data, including indicators of carbon intensity, energy intensity and RES
share in total energy consumption;

¢ based on the results obtained, formulate recommendations for further improvement of research.

As part of the study the following hypotheses were formulated and tested:

HI1: There is a long-term relationship between the target and selected explanatory variables.

H2: Energy intensity increases the carbon intensity.

H3: Share of renewable energy sources in energy consumption contributes to decarbonization.

H4: Emissions trading system in Kazakhstan has a weak effect on reduction of CO, emissions
intensity.

The theoretical significance of the work lies in the transition from the analysis of a quantitative
indicator of greenhouse gas emissions in CO, equivalent to a qualitative indicator of carbon intensity.
The practical significance of the study is to quantify the emissions trading system triggering effect by
adding ETS dummy variable to the model.

Materials and methods

Data and variables.

Based on the literature review, the following variables are used:

¢ dependent variable — carbon intensity;

+ independent variables — energy intensity, RES share, ETS dummy variable denoting the launch
of the Emissions Trading System;

¢ control variable — GDP per capita.

Table 1 — Data used and its sources

Variable Description Source
Carbon intensity Carbon intensity of GDP (kg CO2¢ per databank.worldbank.org
constant 2015 US$ of GDP)
Energy intensity Energy intensity measured in terms of www.iea.org
primary energy and GDP (MJ/$ 2017 PPP
GDP)
Share of RES Renewable energy consumption (% of wWWww.iea.org
total final energy consumption)
GDP per capita GDP per capita (constant 2015 USS$) databank.worldbank.org

Note: Compiled by the authors based on data from [13—14].

For empirical analysis, annual data for the period from 1992 up to 2022 were used. The choice of
this period is explained by the availability of data. In particular, in terms of energy intensity and the
share of renewable energy sources, data is available only until 2022. All data are from international
sources according to table 1.
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Figure 1 — Time series plots of the variables
*L is the natural logarithm.

Note: Compiled by the authors in R software environment.

All variables are transformed into the form of a natural logarithm, graphs are shown in Figure 1.
The ETS dummy variable has values of 0 until the launch of the carbon trading system in 2013, and
20162018, when the system was suspended or there was no trading [15]. In 2014-2015 and 2019-
2022 the value of the ETS dummy variable was 1.

Model specification.

The relationship between variables was tested by using the ARDL bounds testing approach and
testing two model specifications:

Model 1 — Base Model: Dependent and Independent Variables.

Model 2 — Extended model: Dependent, independent and control variables.

The mathematical structures of the models are represented in formulas (1) and (2) for the basic
and extended models respectively.

Cl, = f(ElL, RES, ETS,) (1)
CI, = f(ElL,, RES,,ETS,, GDPpc,) )

Where:

El; — Energy intensity in period t,

RES; — Share of renewable energy consumption in period t,
ETS, — value of ETS dummy variable in period t,

GDPpc, — GDP per capita in period t,

ARDL model evaluation and diagnosis.

ARDL model evaluation and diagnosis.

The ARDL approach allows evaluation of long-term and short-term relationships under a mixed
order of integration of variables I (0) and I (1).

The first preparatory step before modeling is to check the stationarity of the variables using the
ADF test and by plotting the ACF function of variables. The optimal lag structure is then selected
based on the AIC criteria.

After determining the optimal lag structure, a Bounds F test is performed to identify the long-term
relationship between variables, the model adjustment rate and short-term effects are determined using
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an error correction model (ECM), long-term coefficients are calculated by using long-term multipliers.
Model diagnostics consist of residual diagnostic plots, tests for autocorrelation of residues (Breusch-
Godfrey), for heteroscedasticity (Breusch-Pagan), for the normality of the distribution of residuals
(Jarque-Bera), for the correctness of the model specification (Ramsey RESET), for verification of the
stability of model parameters (CUSUM).

All calculations and graphical visualization are performed in R software environment.

Results and discussion

ACF function plots and unit root test results

The null hypothesis of the ADF test assumes non-stationarity of the series (presence of a unit
root). The null hypothesis is rejected if the t-statistic is less than the critical value.

The results obtained showed the absence of stable stationarity of variables in the levels. However,
for some variables the results were ambiguous and depended on the model specification (with constant,
with constant and trend, without constant).

In the ADF level test RES and GDP_pc variables showed no stationarity in all specifications, for
CI and EI, the series nonstationarity hypothesis was rejected in a simple specification without constant
and trend, and in more realistic specifications, the null hypothesis was not rejected.

The test results for the first differences showed the stationarity of the series in all specifications
for all variables.

Thus, it can be concluded that all variables are I (1) or I (0). The ADF test results are shown in
table 2.

Table 2 — ADF test results for stationarity

Variable Constant Trend None
First First First
Level difference Result | Level difference Result Level difference Result

LN _CI -1.42 | -4.07%%* I(1) -2.09 -4 30%%* I(1) S2.78FEK |3 Q3K I(1)
LN _EI -1.58 | -3.69%** I(1) -2.12 -3.85%* I(1) -2.27** -3.04%%* I(1)
LN RES 247 | -4.60%** 1(1) -2.42 -4 43%%* 1(1) -0.30 -4.68*** I(1)
l%}f—GDP— 57| 3800 | 1) | 219 | -3.89%* | 11y | 1.71 244 | 1D
Note: Compiled by the authors based on R software environment output.
* kxR k¥ gignificance at 10%, 5%, and 1%.

The results from ADF test were further supported by the ACF function plots of explanatory
variables. In case of a nonstationary series if there is a trend in the data the coefficients of ACF
function are large and positive for small lags and decrease slowly as lags increase.

The ACF plots for all 4 variables are consistent with ADF test results and show: 1) at levels
there are positive autocorrelation values above the bound that decrease slowly as the lags increase
(Figure 2), 2) after first differencing autocorrelations decline rapidly and are within confidence bounds
(figure 3).

Optimal Lag Structure selection and Model evaluation

An important step in evaluating the models in the ARDL approach is the selection of the optimal
lag structure. The number of lags was selected based on the minimization of the Akaike information
criterion (AIC), and the maximum length of lags was set at 2 by analogy with Akbota and Baek
(2018) [7]. Table 3 shows the optimal lag structure and AIC value.

As can be seen from Table 3, the optimal structure for the basic model is defined with one lag for
the dependent variable and GDP_pc variable and zero lags for the rest of the independent variables.

For the extended model, a structure is defined with one lag of the dependent variable and ETS
dummy variable and zero lags for the remaining variables. Both models are statistically significant
with high values of F-statistics and coefficients of determination.
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Figure 2 — ACF plots for explanatory variables at levels

Note: Compiled by the authors in R software environment.
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Figure 3 — ACF plots for explanatory variables at first differences

Note: Compiled by the authors in R software environment.
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Table 3 — Values of selection criteria and evaluation of the ARDL model quality

Model Selected specification AlIC Adj. R2 F-statistic p-value
Basic model ARDL (1,0,0,1) -109,8 0.989 528.5 <2.2e-16
Extended model ARDL (1,0,0,1,0) -108.6 0.989 433.2 <2.2e-16
Note: Compiled by the authors based on R software environment output.

Table 4 shows the analysis of ARDL models.

In both model specifications the dependent variable’s lag and EI variable coefficients were positive
and of high significance. The ETS dummy variable was statistically significant and negative in both
specifications as well. The lag of the ETS dummy variable was highly significant and positive in the
basic model, but statistically weakened in the extended model (at 10% level). Income growth (GDP_
pc) and RES variables are not statistically significant.

Table 4 — ARDL Model Analysis

Variable Basic model p-value Extended model p-value
L(LN_CL1) 0.33130 0.000138 0.28011 0.00954
LN EI 0.67282 1.62e-08 0.66718 3.22¢-08
LN RES 0.03569 0.265803 0.00855 0.85776
ETS -0.06106 0.017156 -0.06025 0.01986
L(ETS,1) 0.05131 0.049385 0.04709 0.07865
LN _GDP pc - - -0.04506 0.44644
Note: Compiled by the authors based on R software environment output.

Bounds test for cointegration

The null hypothesis of the cointegration test suggests no long-term relationship between the
dependent and independent variables. If the value of the F-statistic is less than the lower bound, then
the hypothesis of the absence of a long-term connection is not rejected, and if it exceeds the upper

critical bound, then the null hypothesis is rejected.

Table 5 — Bounds F-test results

Measures Basic model Extended model

Value K* Value K*

F-statistics 31.19 3 5.32 4

Critical value lower bound upper bound lower bound upper bound

10% 2,72 3,77 2.45 3,52

5% 3,23 4,35 2.86 4,01

1% 4,29 5,61 3.74 5,06

Result

Cointaegration confirmed

Cointaegration confirmed

Note: Compiled by the authors based on R software environment output.

* - number of independent variables.

The F-statistics of the models considered in the work exceed the upper critical values (given in

table 5), which means that there is a long-term relationship between carbon intensity and explanatory
variables.

Long-term effects analysis
The next step after the confirmation of cointegration is the analysis of long-term coefficients. In
both models, the RES and ETS variables were not statistically significant, high statistical significance
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was noted for the EI variable. In the basic model, an increase in energy intensity leads to an almost
proportional increase in carbon intensity, and in the extended model a 1% increase in EI leads to a
0.9% increase in CI. In the extended model, the GDP_pc variable was not significant. Detailed data
are given in table 6.

Table 6 — Long-term effects results

Variable Basic model Extended model

Coefficient P-value Coefficient P- value
EI 1.006 1.116803¢-18 0.9268 5.413517¢-09
RES 0.0534 2.616871e-01 0.0119 8.592885¢-01
ETS -0.0146 6.808596¢-01 -0.0183 5.863314¢-01
GDP_pc - - -0.0626 4.145636¢-01
Note: Compiled by the authors based on R software environment output.

An analysis of long-term coefficients indicates that an increase in energy intensity is the main
factor affecting the growth of carbon intensity, and the emissions trading system does not have
statistical strength, albeit a negative sign.

Short-term dynamics and speed of error correction.

When evaluating short-term dynamics, statistical significance and the sign of the error correction
term (ect) are of key importance. If the coefficient is negative, the transition of the system to long-term
equilibrium after short-term shock is confirmed [7].

As can be seen from Table 7, in both models, ect coefficients were statistically significant and with
a negative sign.

In particular, in the basic model, a value of — 0.6687 means that during one period about a 67%
deviation from long-term equilibrium is eliminated. For the extended model, this value is 72%. In
both specifications the coefficient of difference of the ETS dummy variable is negative and significant.

Table 7 — Results of evaluation of error correction models

Variable Basic model Extended model
Coefficient Prob Coefficient Prob
-0.0611 0.004** -0.0602 0.00405%*
-0.6687 2.40e-10%*** -0.7199 1.69e-10%**

Model quality measurements

R2 0.8256 0.83

Adjusted R2 0.8127 0.8174

F-statistic 63.9 65.92

p-value 5.779e-11%** 4.081e-11%**

Note: Compiled by the authors based on R software environment output.

* * = 5% significance level,

* % * = 1% significance level,

A is the first difference (short-term changes).

Model diagnostics results.

This section provides the results of the main diagnostic tests.

First, analysis of the residual plots of both models was performed. Visual analysis did not reveal
obvious signs of systemic violations (figure 4): time series graphs show fluctuations around the zero-
expectation value with stable variance. Graphs of autocorrelation functions (ACF) show that all
coefficients, starting from the first lag, are strictly inside the confidence intervals. To confirm these
conclusions, formal statistical tests were conducted, which are consistent with graphical analysis.
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Figure 4 — Basic and extended models residuals diagnostic plots

Note: Compiled by the authors in R software environment.

The autocorrelation test was based on the Beusch-Godfrey serial correlation LM test. The null
hypothesis assumes no serial correlation and is accepted if the p-value > 0.05.

Next, a heteroscedasticity test was performed using the Breusch-Pagan test. The null hypothesis
states homoscedasticity, which is rejected at p-value < 0.05.

The functional form of the models was tested using the RESET test. The null hypothesis of the test
implies the correct specification of the model, which is accepted if the p-value > 0.05.

The check for the normality of residuals was carried out through the Jarque-Bera test. The null
hypothesis assumes a normal distribution that is not accepted when the p-value < 0.05.

A summary of the test results is provided in table 8. As can be seen from the table, both models
successfully passed the test for autocorrelation, homoscedasticity, correct specification and normality
of residuals.

Table 8 — Diagnostic test results (p-values)

Test Basic model Extended model Result
Beusch-Godfrey LM test for Null hypothesis is not rejected — no
. 0.55 0.876 )
autocorrelation autocorrelation
Breusch-Pagan for Null hypothesis is not rejected — no
heteroscedasticity 0.2778 0.2112 heteroscedasticity
Model specification test Null hypothesis is not rejected — model
(RESET) 0.5513 0.6549 specification is correct
Normality of residuals 0.857 0.5966 Null hypothesis is not rejected —
(Jarque-Bera) ' ' residuals are normally distributed
Note: Compiled by the authors based on R software environment output.

Finally, the stability of the model parameters was verified using the cumulative sum of recursion
residuals (CUSUM) graphs shown in figure 2. Graphs were plotted for the 5% confidence interval (red
dashed lines).
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Figure 5 — CUSUM test graphs

Note: Compiled by the authors in R software environment.

In both models, the cumulative sums of recursion residuals (black line) are within the corridor of
critical values, which means the stability of the model coefficients.

Both models confirm the long-term relationship between carbon intensity and explanatory
variables which confirms hypothesis H1.

The hypothesis H2 (Energy intensity increases the carbon intensity) was also confirmed. In both
models, the main factor in the carbon intensity of the economy of Kazakhstan in the long term is
energy intensity. This indicates that the country’s economy remains energy-intensive, and energy
efficiency is a key condition for reducing carbon intensity. This finding is consistent with findings
that increased energy consumption leads to increased greenhouse gas emissions and increased energy
efficiency reduces carbon emissions [16—18].

A separate explanation requires the absence of a statistically significant effect of the RES variable
on carbon intensity. However, this result does not necessarily contradict the existing literature. Altin
(2024), analyzing the G7 countries, also reported an unexpected finding, revealing a statistically
significant positive relationship between renewable energy consumption and CO, emissions [17].
Consequently, the impact of renewable energy on emissions is not universal and may depend on
factors such as the stage of economic development, the scale and specifics of their use (replacement
or addition to traditional sources). According to the obtained results, the H3 hypothesis (Share of
renewable energy sources in energy consumption contributes to decarbonization) was rejected.

Interesting from a substantive point of view are the results of the impact of the Emissions trading
system on carbon intensity. As mentioned in both models, the coefficients of the variable were negative
and statistically significant only in the short term. These results reflect the specifics of the work of ETS
in Kazakhstan with a low price for carbon units, a surplus and free distribution of carbon quotas. As a
result, the signal to reduce emissions is weak and businesses lack the appropriate economic incentives
in the long term. Thus, it can be concluded that the current design of ETS in Kazakhstan does not
have a significant effect on reducing carbon intensity. The hypothesis H4 (Emissions trading system
in Kazakhstan has a weak effect on reduction of CO, emissions intensity) is therefore confirmed only
partially.

From a practical point of view, the results obtained are significant for improving economic
policy in terms of revising the design of the Emissions Trading System in Kazakhstan, in particular,
reducing the surplus of allocated quotas and switching to auction distribution. Also, improving energy
efficiency due to its significant impact should be considered as one of the key areas of the country’s
climate policy.
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Conclusion

The purpose of this study was an empirical assessment of the impact of energy intensity, renewable
energy sources and the introduction of a national emissions trading system (ETS) on the carbon
intensity of the economy of Kazakhstan. The use of the ARDL method has yielded following results.

First, a long-term relationship is confirmed between all the variables considered. Second, energy
intensity is the main driver of carbon intensity in the long term. Third, in the short term ETS dummy
variable has statistically significant negative effect. Fourth, the role of the share of renewable energy
and GDP per capita in reducing carbon intensity has not been statistically confirmed.

According to the results, the current climate policy of Kazakhstan should be focused on reducing
the energy intensity of the economy. The revealed short-term effect of the emissions trading system
indicates its potential in the processes of decarbonization of the economy. In order to achieve a stable
reduction in emissions, modernization of the ETS is required, which includes improving market pricing,
restricting quota limits and increasing business incentives to shift toward low-carbon technologies.

The applied value of the research lies in the possibility of using the findings in measures for
improving the emissions trading system and developing measures to achieve carbon neutrality.

Future studies can be aimed at a comparative analysis of the design of Kazakhstan ETS with other
trading systems in order to form proposals for improving its design, as well as to assess the impact
of certain system parameters on the dynamics of emissions and the carbon intensity of the economy.
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Anjiarna
Kazakcran Pecmybmukace! o3 anmsiHa 2060 Kputra Kapall KeMmipTeri OedTapanThIFbIHA KOJ JKETKI3y JKOHE
«Kachll» 3KOHOMHKaFa KeIIly MaKcaTTapbliH KOHbIN oThIp. Byt 3eprreyniy Mmakcarsl — Kasakcran PeciryOnukaceiHaarb
KOMIPTETi ChIBIM/IbUIBIFBIHA YHEPTHS CHIIBIM/IbUIBIFBIHBIH, )KaHAPTHIIATHIH SHEPTHsI KO3/IEPiH MaiilalaHy/IbIH KOHE
IIBIFApBIH/IBIIAP CayIaChIHBIH XKYHECiH icKe KOCY/IbIH acepiH 3eprrey. Ocbl Makcarta 1992-2022 »xoK. apajbIFbIHIaFbl
JIEpEKTep YKIHE aBTOPErPECCUSUIBIK YIIECTIPUITEH JIartap 9/1ici KOJJaHbIIIbL. 3ePTTEY/IiH FHUIBIMHU )KHE MTPAKTUKAIIBIK
YJIeCi S5KOHOMETPHKAJIBIK MOJICJIbIe KOMIPTET1 CHIHBIM/IBIIBIFBIH TAYEN I afHBIMAIIBl PETIH/IC J)KOHE MIBIFAPBIHABLIAD
cayJachl KYHeCiHIH KYMBICHIH aWKBIHIAHTHIH camaiibl ((PUKTHUBTI) aifHBIMAIIBIHBI €HT13Y/Ie XKATHIP. 3ePTTeY HOTIDKEIepi
maiiiaaHplIFaH aifHBIMAJIBUIAp apachblHAa y3aK Mep3imii Oaimaneic O6ap ekeHiH kepcerTi. byn perre xemipreri
CBHIHBIM/IBLIBIFBIHBIH HETI3I KO3FayIibl ()aKTOPbl SHEPIUs ChIMBIMIBUIBIFBI €KeHI aiKbIHIAIAbI, all )KaHAPThLIATHIH
SHEPIus KO3IEPiHiH 9cepl CTATUCTHKAIBIK TYPFhIIAH pacTaiMasbl. Mojienb HOTHKEICPIHIH TYPBICTHIFBI OFaH JKaH
OacplHa IMIAKKAH/AAFbI JKAJIBI 1IIKI OHIM aifHBIMAJIBICBIH KOCY apKbUIBI TEKCEpUIIi. 3epTTey HOTHKeNepi YITTHIK
9KOHOMHKAHBIH KOMIpPTETi CBHIMBIMIBUIBIFBIH TOMECHACTY/IC IIBIFAPBIH/BUIAD CAyAACBIHBIH JKYHECIH JKeTIIipy MeH

SHEPTHS THIMIUTITIH apTTHIPYIBIH MaHBI3IBUTBIFBIH KOPCETEI].

Tipek ce3mep: KeMipTeri ChIBIM/IBUIBIFbI, SHEPTUSI ChINBIMIBLIBIFBL, )KaHAPTBIJIATHIH SHEPTHUsl KO3/1epi, aBTO-

perpeccHsUIbIK TapaThlIFaH JIartap MOJIeNi, HIBIFapbIHABIIAD Cay/lachlHbIH JKyHeci, MapHUKTIK ra3jiap IIbIFapbIH-
JIbLIAPBL.
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ARDL AHAJIN3 HA OCHOBE YINIEPOJOEMKOCTH,
BK/IIOYAIOIIUU UHCTUTYIMUNOHAJIbBHBIE MEXAHU3MbI
TOPI'OBJIM BBIBPOCAMMU B KASAXCTAHE

AHHOTAIHUA

Pecnyonmka Kazaxcran craBuT nepes co0oil nenb JOCTHREHH yriiepoaHoi HelTpansHocTH K 2060 T 1 iepe-
X0Zla K «3€JIeHOW» DKOHOMHMKE. LIe/bl0 TaHHOTO MCCIeNOBaHMsl SIBISETCS M3Y4YEHUE BIUSHUS SHEPrOEMKOCTH, HC-
MTOJIF30BaHUS BO30OHOBIIIEMBIX HCTOYHIKOB YHEPTHH U 3aITyCKa CHCTeMBI TOprosin Beiopocamu (CTB) Ha yriepomno-
emkocTh B Pecrybmuke Kazaxcran B mepuon ¢ 1992 mo 2022 rr. [Ing 7OCTHXKEHHUS 3TON TSN CTIONB30BAJICS METO
ABTOPETPECCHOHHBIX PacHpeAeTIeHHBIX JaroB. VccienoBanue BHOCUT Hay4yHBIH BKJIAJ, pacCMaTpUBasl yIiaepoaoeM-
KOCTh KaK 3aBUCHMYIO NEPEMEHHYI0 B SKOHOMETpuueckoM aHanu3e. [IpakTudeckas 3HAYMMOCTH 3aKJIIOYAETCS BO
BBE/ICHUU B Moziesb (GUKTHBHOM nepemenHoit CTB, oObscHsronel 3aBHcuMYIo TepeMeHHylo0. Pesynbrarsl nceneno-
BaHMS [TOKA3aJIM, YTO CYIIECTBYET JONTOCPOYHAs CBSI3b MEXy BHIOPAHHBIMH NEPEMEHHBIMH M YTO YHEPTOEMKOCTh
SIBIISICTCSL OCHOBHBIM (DAKTOPOM YIJIIEPOTOEMKOCTH B AOJITOCPOUHOHN mepcrektuse. Bimmstane BUD cratuctndeckn He
noaTBepkaeHo. [IpoBepka pe3ynbTaToB myTem nobapneHus nepemennoit BBIT Ha qymy HaceneHus: B kKauecTBe KOHT-
POJIBHOI IEPEMEHHOM MOATBEPAMIIA IPABUILHOCTD BBIBOJOB 0a30BOil Mozesu. Pe3yasrarsl HCCICIOBAHUS TOAUCD-
KMBAIOT B)KHOCTh COBEPIICHCTBOBAHMS JI3aliHa CHCTEMbl TOPTOBJIM BEIOPOCAMH U YCHIICHUSI MEP IO YJIy4IIEHHUIO
YHEPrOEMKOCTH AJISI CHUKEHUS YIIIEPOJLOEMKOCTH YKOHOMHUKH CTPAHBL.

KiroueBrble ciioBa: YIIIepogo€MKOCTh, SOHEPTOEMKOCTD, BO300HOBISICMBIC HCTOYHUKHI OHEPIruun, MOACIIb aBTOPCTI -
PCCHUOHHBIX paCIpeACICHHBIX JIArOB, CUCTEMA TOPIOBJIN BLI6pOCEIMI/I, BBI6pOCLI TMAapHHUKOBBIX I'd30B.
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