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IMPACT OF URBANIZATION AND CO, EMISSION ON GDP:
A CASE STUDY OF UKRAINE

Purpose. Justification of the impact of carbon dioxide emissions and urbanization on economic growth in Ukraine.

Methodology. General and specific research methods were used. Quantitative research methods were based on
econometric modeling, in particular, the use of the Generalized Method of Moments (GMM), and, to account for
the non-stationarity of time series, Cointegration. Regression analysis was also used with multiple regression meth-
ods, which increased the relevance of the calculations. The method of comparing the results of these methodological
approaches increased the reliability of the results.

Findings. In the case of Ukraine, a high level of influence of urbanization in Ukraine on GDP growth has been es-
tablished, while carbon dioxide emissions do not play a significant role in increasing or decreasing GDP. Usually, this
difference is explained by the different policies of Ukraine and the use of nuclear energy. The study proves that in
Ukraine, the country has been able to increase its economic growth through environmentally friendly policies and urban
planning. The conclusions presented in the study are also supported by the Environmental Kuznets Curve (EKC).

Originality. This study is the first to highlight the relation between urbanization and carbon dioxide emissions and
Ukraine’s economic growth. The significant impact of urbanization and CO, emission on GDP also has been tested
by CUSUM and CUSUMAQ tests for the first time.

Practical value. The results indicate that sustainable urbanization, the use of renewable energy, and the implemen-
tation of planned policies are important for Ukraine, which is essential for the country to maintain a balance between
environmental impact and economic development in the long term. The results will be useful for employees of min-
istries and agencies, as well as researchers working on these issues.

Keywords: carbon dioxide emissions, urbanization, sustainable development, GDP, environmental risk, environmental

policy

Introduction. The relationship between carbon diox-
ide emissions, urbanization, and GDP has become an
important topic of discussion in the current world. As a
result of the development of industrialization and urban-
ization, most people are now not living in rural areas.
Consequently, power generation, vehicles and industrial
activities have been increased. And with the increase in
demand for these, the amount of CO, emissions in the
environment has increased significantly. Various studies
have shown that although economic activities have in-
creased due to urbanization, it has also had an adverse
impact on the environment. The level of environmental
pollution has also increased excessively. Many developed
countries of the world have been able to control CO,
emissions to a great extent by using environmentally
friendly technologies. CO, emissions decreases to a great
extent due to various technological developments and
policy measures. In this context, it is very important to
accurately analyze how effective or harmful the com-
bined effects of CO, and urbanization are on the current
global economy. The main goal or objective of this study
is to find the association among these factors. CO, emis-
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sions and urbanization are closely related to the eco-
nomic situation of our current world. There are several
clear rationales for choosing in this context. Ukraine is a
domestic energy-dependent economy. The infrastruc-
ture has been greatly disrupted due to the war. And this is
why the impact of CO, emissions and urbanization has
affected this country. The results of this study show that
in Ukraine, urbanization has played a helpful role in in-
creasing GDP, but the impact of CO, emissions is rela-
tively much less. This is one of the opportunities for an
analysis in the study. Again, through statistical model
analysis, it is seen that the policy and economic struc-
tures of Ukraine have impacts on its environment and
economy. The results obtained from this study can play a
helpful role in creating future environmentally friendly
policies of this country. Therefore, it is very logical and
relevant to include Ukraine in this study.

Literature review. Many studies have shown that ur-
banization can increase energy efficiency through higher
population density, improved infrastructure, and trans-
portation systems. This can significantly reduce carbon
dioxide emissions. However, it is also often seen that
urbanization due to higher population density leads to
increased industrial activities and vehicle use [ 1, 2]. This
increases carbon dioxide emissions. The rate of urban-
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ization is seen in Ukraine. However, there is some re-
duction or slowdown in infrastructure development due
to war and political uncertainties, which can affect envi-
ronmental impacts in various ways [3, 4]. Most studies
conducted for developing and middle-income countries
have clearly proven that there is a positive relationship
between carbon dioxide emissions and GDP growth.
The existing economy of Ukraine is dependent on natu-
ral resources and various fossil fuels [5, 6]. This acceler-
ates carbon dioxide emissions along with GDP growth.
However, some studies show the EKC hypothesis of the
environment [7, 8]. Where carbon dioxide emissions in-
crease in the initial stage for economic development, but
later, due to the implementation of advanced technolo-
gy and environmentally friendly policies, emissions de-
crease again [9, 10]. Ukraine uses a lot of fossil fuels.
However, there is a significant share of nuclear energy,
which emits relatively little carbon dioxide in this coun-
try [8]. However, there is a need to increase special at-
tention and attraction to renewable energy in this coun-
try. This is especially seen in post-war Ukraine as part of
the reconstruction of the country [11]. The wars in
Ukraine have had a huge negative impact on the energy
infrastructure and industrial systems, including urban-
ization. This has directly and indirectly increased the
trend of carbon dioxide emissions. If the policy deci-
sions made during and after the war are not environ-
mentally friendly, long-term carbon dioxide emissions
and climate change may occur in the regions of this
country [12]. Sustainable urbanization plans need to be
adopted as soon as possible in this country so that there
is a balance between environmental protection and eco-
nomic growth in this country [13, 14]. The government
should encourage people to use renewable energy and
environmentally friendly technologies. The path to re-
ducing carbon dioxide emissions with economic growth
without policy coordination is quite complex and diffi-
cult [15, 16]. Various studies have shown that negative
shocks or unexpected declines in urbanization have a
positive impact on economic growth. On the contrary,
positive shocks or unexpected increases have a negative
impact on economic growth. It is clear that excessive or
rapid urbanization can sometimes have a negative im-
pact on the country’s economy such as overpopulation
pressure and infrastructure crisis [17]. Reduction in en-
ergy consumption or negative shocks plays a role in in-
creasing economic efficiency. Germany is that even if
energy is used in small quantities, it is still possible to
increase productivity. Similarly, excessive energy con-
sumption or positive shocks are creating adverse effects
on the economy [18]. This is usually due to waste or in-
effective management. The use of fossil fuels has made a
significant contribution to economic growth. This high-
lights the role or necessity of fossil fuels in China’s de-
veloping industrial-based economy. The study shows
that the impact of carbon dioxide emissions on eco-
nomic growth is not significant in the long term. That is,
even if emissions increase, it does not directly have a
significant negative impact on GDP [19]. This study
mainly emphasizes the promotion of renewable energy
use and improvement of energy efficiency so that carbon
dioxide emissions are greatly reduced. And at the same
time, economic growth is also maintained in a certain
balance. One thing here indicates that China is trying to

move towards more environmentally friendly energy by
reducing its dependence on fossil fuels over time [20].
Urbanization is considered one of the main reasons for
the increase in carbon dioxide. The tendency of most
people to move to cities for a better life is increasing. As
a result, there is a huge pressure on vehicles, housing,
and industries in cities, which increases carbon dioxide
emissions. Various studies have shown that if GDP in-
creases by 1 %, carbon dioxide emissions increase by
0.4 %. This means that the more economic activities in-
crease, the more energy is used, and the more carbon
dioxide emissions increase.

Trade openness increases carbon dioxide emissions.
Because of more import and export activities, along
with the demand for industrialization and transporta-
tion, carbon dioxide emissions are accelerated. This
study mainly provides guidance or suggestions for green
urbanization, the development of industrial structures,
as well as increasing the use of renewable energy. This
reduces various environmental threats and ensures the
improvement of public health. In the case of Ukraine,
urbanization and economic growth also have a wide
range of adverse effects on the environment. If the re-
sults of the study are analyzed for Ukraine, it will be un-
derstood how environmentally friendly policies can be
used appropriately in urbanization and trade manage-
ment [8, 21]. Various studies have shown that increasing
energy efficiency reduces per capita carbon dioxide
emissions. For every $100 of GDP per ton of oil, there is
an increase in energy efficiency of 17 to 64 kg of carbon
dioxide emissions. That is, the more efficiently energy
can be used, the fewer carbon dioxide emissions will be,
which will also reduce environmental pollution. If GDP
increases by $1,000, then carbon dioxide emissions in-
crease by 260 kg per capita. Economic growth leads to a
significant increase in the country’s industry, environ-
ment, and energy consumption. This opens the way for
more carbon dioxide emissions and environmental pol-
lution. With the increase in life expectancy, there is a
greater impact on the health and service sectors. This
not only increases energy demand but also accelerates
carbon dioxide growth. In addition, high population
growth directly affects the transportation system, in-
cluding urbanization, in the country, which results in a
significant increase in carbon dioxide emissions.

If per capita energy consumption increases, carbon
dioxide emissions also increase. And it is not just an in-
crease, but a significant increase. If people are given em-
phasis on increasing energy efficiency, carbon dioxide
emissions will be reduced to a large extent. For example,
the use of advanced technology and the increasing use of
renewable energy. Creating less energy-intensive indus-
trial sectors so that there is no adverse impact on the en-
vironment. This ensures long-term sustainable growth.

As a result of this study, Ukraine is deeply involved in
the current energy-dependent infrastructure and vari-
ous policy-making processes. Based on this study, one
thing can be noted that the lack of energy efficiency and
the absence of sustainable industrial policies are among
the main reasons for carbon dioxide emissions. The re-
lationship between urbanization and carbon dioxide
emissions in the world’s eight most populous countries.
The study found that if the ratio of total urbanization to
small cities increases, carbon dioxide emissions in-
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crease. But if their square root value increases, emis-
sions decrease. That is, although carbon dioxide in-
creases in the initial stage due to urbanization, it de-
creases again later through improved technology and
policies. The percentage of big cities reduces carbon di-
oxide emissions, but if its square root value increases
again, emissions increase. GDP growth, including en-
ergy intensity, industrial growth, and transport infra-
structure, all these factors lead to an increase in carbon
dioxide emissions. Sustainable urbanization strategies
such as green city planning, public transport develop-
ment and the use of renewable energy, etc. should be
implemented as soon as possible so as not to face various
environmental threats. The context of this study in-
cludes the urbanization patterns of Ukraine, industrial-
ization, and energy dependence. The results of this
study can be utilized to learn or understand the carbon
dioxide emission trends of Ukraine by applying the EKC
hypothesis [22, 23]. The study found that along with the
increase in foreign direct investment, carbon dioxide
emissions also increase significantly. This shows that
most of the foreign investments in Ukraine so far were in
the industrial and energy-dependent sectors. This has
had a negative impact on the environmental aspects of
the country. One of the reasons for the increase in car-
bon dioxide in Ukraine is economic growth. If the
country’s industrialization, infrastructure construction,
energy consumption, etc. increase, then CO, emissions
increase [ 14, 24].

Ukraine is an energy-dependent and industrial-de-
pendent country. If urbanization in this country is not
environmentally friendly, CO, emissions will increase to
a greater extent. It is important to restructure the urban-
ization policies and execute environmentally friendly
plans [25]. However, in developed countries, the oppo-
site picture can be observed. If fossil fuels are more pol-
luting in a country, then the environmental impact of
that country becomes much weaker [26—28].

In the case of Ukraine, GDP is mainly influenced by
urbanization (Fig. 1).

Purpose. The purpose of this research is to examine
the impact of CO, emissions and urbanization on GDP
in Ukraine. The study uses STIRPAT-based GMM,
OLS, and Cointegration models.

Methods. All the data have been collected from the
World Bank’s World Development Indicators (WDI)
[29]. The selected time period was determined to cover
the economic and environmental changes in Ukraine
after its independence. That is, from 1991 to the latest
available data. Variable Selection: This paper uses three
main variables. These are:

1. Dependent variable: GDP growth rate, %.

2. Independent variables:

- carbon dioxide emission, metric tons per capita;

- urbanization rate, % of total population living in
urban areas.

Analysis Method: Econometric research methods
are used to analyze the data of this study. The steps of
this analysis are described below:

1. Descriptive statistics: Analysis of the mean, stan-
dard deviation, maximum, and minimum values of each
variable.

2. Correlation analysis: Determining the relationship
between the variables.

3. Regression analysis: Measuring the impact of car-
bon dioxide and urbanization on GDP growth by apply-
ing Ordinary Least Squares (OLS).

Determining results using various models for
Ukraine.

The theoretical framework of this study shows that
the independent variables directly affect the dependent
variables (Fig. 2).

Results. The main objective of the study was to con-
duct an analysis of the carbon dioxide emission problem
and the impact of urbanization on GDP in Ukraine.
Here, the data has been analyzed in detail by using vari-
ous statistical methods, including various tests of sta-
tionarity of carbon dioxide rates in Ukraine.

The graph of Ukraine’s carbon dioxide emissions
shows a downward trend. Emissions fell sharply in the
1990s due to the economic crisis and restructuring of
the industrial sector. Emissions have remained some-
what stable since the 2000s. However, in recent years,
the downward trend has increased. The lowest carbon
dioxide emissions were observed in 2020, which
amounted to 3.37 metric tons (Fig. 3).

Independent Variable:
Urbanisation Rate

Positive Impact

Dependent Variable: GDP
Growth(Ukraine)

No Significant Impact

Independent Variable:
C02 Emissions

Fig. 1. Conceptual framework

s }

Dependent Variable:
GDP Growth Rate
(Ukraine)

Independent Variables: 1.
Urbanisation Rate
2. CO2 Emissions

CO2- Not Significant:

Fig. 2. Theoretical framework

CO2_Ukraine

Fig. 3. Graphical presentation of data: carbon emission
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Table 1
Unit root tests: carbon emission

Critical values

Test | Statistic | P-value Remarks

1% | 5% | 10%
ADF | 3.9587 | 0.0002 |2.6347| 1.951 | 1.6109 | Stationary
PP 3.9752 | 0.0002 |2.6347 | 1.951 | 1.6109 | Stationary
KPSS| 0.1704 — 0.7830] 0.483 | 0.3470 | Stationary

Here, the mean of emission is 7.65, and the variabil-
ity is high (SD = 3.01). This suggests that there is a trend
in the carbon dioxide data for this country and that the
first difference is stationary. The high variability in
Ukraine indicates the instability of the economic situa-
tion. However, the data period here is very limited, and
more detailed models are needed for a more effective
analysis (Table 1).

In the graph of Ukraine, the statistical summary of
the urbanization analysis of Ukraine shows that the aver-
age urbanization rate in this country between 1990 and
2023 was —0.690, with the highest rate being 1.265 and
the lowest being —8.178. The standard deviation is 1.805,
which indicates a high degree of instability (Fig. 4).

The GDP per capita trend of Ukraine shows that the
average GDP between 1991 and 2023 is 32,413.99 US
dollars. The standard deviation is 45,944.31 (Table 2).

Analyzing the graph of Ukraine, an economic crisis
was seen between 1990 and 2000. There was a gradual
recovery from this economic crisis between 2000 and
2014. Between 2014 and 2023, instability prevailed in
Ukraine (Fig. 5).

URBAN_Ukraine

Ub b koo

Fig. 4. Graphical presentation of data: urbanization

Table 2
Unit root tests: urbanization
. Critical values
Test | Statistic | P-value 1% 5% 0% Remarks
ADF | 4.8789 0 2.6347 | 1.9510 | 1.6109 | Stationary
PP 4.8789 0 2.6347 | 1.9510 | 1.6109 | Stationary
KPSS | 0.2908 - 2.634710.4630 | 0.3470 | Stationary
GDP_Ukraine
10
8
6
2
. il
2

PP PP DRI P DO OROD DD e S O
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Fig. 5. Graphical presentation of data: GDP

The ADF and PP tests are non-stationary
(p-value > 0.05), while KPSS test is stationary (LM-
Statistic = 0.204 < Critical Value). In the 2"¢ difference,
the ADF and PP tests are stationary (p-value < 0.05).
The cointegration analysis for Ukraine shows a strong
long-term relationship (Table 3).

The results show that carbon dioxide decreases GDP
(coefficient: —5,843.4), which indicates the failure of
implementing environmentally friendly policies.
Urbanization plays a supporting role in GDP growth
(Coefficient: —13,628.99). From the above analysis, it
can be concluded that in Ukraine, urban development
plays a supporting role in increasing GDP. In the case of
Ukraine, there is a strong positive correlation between
urbanization and GDP. Here, just as GDP growth af-
fects urbanization (p-value = 0.0000), urbanization also
affects GDP (p-value = 0.0102) (Table 4).

One thing that can be understood from these results
is that urbanization-based development policies in
Ukraine play a supportive role in GDP growth. The im-
pact of policies to reduce carbon dioxide emissions has
been found to be neutral on the country’s GDP, which
leads to a new way of thinking about setting environ-
mentally friendly policies. The GMM analysis shows
the relationship between carbon dioxide, urbanization,
and GDP for Ukraine. Urbanization positively affects
GDP in the country (p = 0.04) (Table 5).

Here, the weak instrumental problem (J-statistic
p > 0.79) in both cases has limited the reliability of the
results to a large extent. From these results, it can be un-
derstood that urbanization-based development policies
may be more effective for Ukraine. The study’s limita-
tions include weak instrumentation and negative R?,
which highlight the need for future research to validate
improved models (Table 6).

Here, the explanatory power of the model is much
weaker (R?=0.160). The CUSUMQ graph shows a large
instability in the country between the period 2005 and
2010. This is likely due to the 2008 financial crisis. In the
case of Ukraine, urbanization has a positive effect on
GDP (p =0.053) (Figs. 6 and 7).

In Ukraine, urbanization is much more important.
However, in both cases, additional variables are needed
to develop the model.

Conclusions. This study has mainly analyzed the im-
pact of carbon dioxide emissions and urbanization on
GDP in Ukraine. Statistical analysis has shown that in
the case of Ukraine, it is seen that the country’s GDP
increases with urbanization growth, but the impact of
carbon dioxide emissions is relatively low. In Ukraine,
the development trend is different due to the implemen-
tation of nuclear energy. The results of the study par-
tially but not completely support the EKC hypothesis.
Initially, emissions increase with development, and lat-
er, due to technological and policy developments, these

Table 3
Unit root tests: GDP

Critical values
1% 5% | 10%
2.6368 | 1.9513 | 1.6107 | Stationary
2.6368 | 1.9513 | 1.6107 | Stationary
0.7500 | 0.4630 | 0.3470 | Stationary

Test | Statistic | P-value Remarks

ADF |15.74032 0
PP 15.74032 0
KPSS|0.367349| —
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Table 4

Cointegration test results

Test Type Hypothesized CE(s) Eigenvalue Test Statistic | Critical value (5 %) | p-value | Remarks
Trace Test None* 0.64 18.37 29.71 0.00 |1 equation
At most 1 0.59 13.29 12.54 0.01
At most 2 0.01 0.23 3.84 0.63
Max-Eigenvalue Test | None* 0.65 34.10 21.13 0.00 |1 equation
At most 1 0.29 15.85 14.35 0.01
At most 2 0.01 0.23 3.84 0.63
Table 5
Granger causality test
H, Observations F-Stat. Probability Results (o = 0.05)
CO, does not cause GDP 34 0.96 0.809 Fail to Reject (No Causality)
GDP does not cause CO, 34 2.5017 0.124 Fail to Reject (No Causality)
Urbanization does not cause GDP 34 7.5166 0.010 Reject (Causality Exists)
GDP does not cause Urbanization 34 83.1104 0.0000 Reject (Causality Exists)
Urbanization does not Granger Cause CO, 34 0.9025 0.35 Fail to Reject (No Causality)
CO, does not Granger Cause Urbanization 34 0.0000 0.3933 Fail to Reject (No Causality)
Table 6
GMM and OLS regression results
Variable Coeflicient Std. Error t-Statistic Prob. Significance
C (Constant) 1,786.31 3,737.63 0.4779 0.6362 Not Significant
CO, 11,931.68 17,658.26 0.6757 0.5044 Not Significant
Urbanization 4,522.81 2,110.98 2.1425 0.0404 Significant
16 This study presents the need for sustainable urban-
12 ization and environmental economic policies in energy-
T dependent countries like Ukraine. The results of this
o /\ . N study indicate that in the case of Ukraine, the planned
4 e | | [ | urbanization system is increasing the economy to a large
8 extent. Through this study, it can be seen how any coun-
:Z 1 try’s industrial policy, energy use, and urban planning
388538855 8358588 oo RENS affect both the country’s GDP and the environment.

—— CUsSUM 5% Significance

Fig. 6. CUSUM ftest
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Fig. 7. CUSUMQ test

emissions decrease significantly. This study shows that
not only development but also planned and sustainable
urbanization and proper use of environmentally friendly
energy are very important for the future. This study con-
veys an important message to policymakers, which is
that, along with economic growth, it is equally impor-
tant to properly maintain the environmental balance.

Based on the results of the study, it can be confirmed
that different strategies can be adopted for the country.
For example, Ukraine emphasizes the use of technolo-
gy. In addition, this research will help shape develop-
ment models for the future, promote economic devel-
opment, and protect the environment.

This study has some limitations that are very impor-
tant to consider in any future study. First, the data set
used here is limited to a relatively short period
(1991-2023). As a result, the study may be somewhat
limited in its long-term observation. Second, the models
used in this study, such as GMM and OLS, have shown
weak instruments and low explanatory power in some
cases. Due to the decline in export of goods, GDP has
been affected in the current military situation (post-
2022). People have been moved out from one place to
another place because of the destruction of infrastruc-
ture. It also affected energy supply and CO, which
changed the pattern of regular economy. That is how it
might have affected the data and model of the research.
As a consequence, the results of the study are somewhat
limited in their reliability. Third, the situation in the
country during the war, political instability, and interna-
tional sanctions have affected the economic trends of
the data, especially in Ukraine. This is considered an ef-
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fect outside the scope of this study. However, if more
advanced and powerful models are used in future stud-
ies, the data can be analyzed on a larger scale. It will
make an important contribution to future studies by in-
cluding local environmental and economic variability
for the implementation of various improved policies.
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Meta. OOrpyHTYBaHHS BIUJIMBY KiJbKOCTi BUKMIIiB
BYIJIEKMCJIOTO ra3y it mpoiiecy ypbaHiszallii Ha eKOHO-
MiuHe 3pocTaHHs B YKpaiHi.

Mertomuka. BukopucraHi 3arajbHi Ta criewiajibHi
MeToau gocaimkeHHs. KinbKicHi MeToau 1OCTiIKeHHS
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CIUPAIMCh HA EKOHOMETPUYHE MOJIETIOBAHHS, 30Kpe-
Ma, BHMKOPHUCTaHHSI 3arajbHOr0 METOIy MOMEHTIB
GMM, i n1s BpaxyBaHHSI HECTalliOHAPHOCTi YaCOBUX
psniB — MeTomy KoiHTerpauii. Takox BUKOpPUCTaHUIA
perpeciiiHuii aHami3 i3 3aCTOCYBaHHSAM METOMiB MHO-
JKMHHOI peTpecii, 1110 30iIbIIYyBaJIO peJIeBAHTHICTh PO3-
paxyHKiB. MeToa MopiBHSIHHSI pe3yJibTaTiB Ha3BaHUX
METOIOJIOTIYHUX ITiIXOAiB 301JILIINB TOCTOBIPHICTH pe-
3yJIbTATIB.

Pe3yabTaTu. BcTaHOBIIEHO BUCOKUIA PiBEHD BILJIUBY
ypOaHizailii B Ykpaini Ha 3poctanHs BBII. [loBeneHo,
1110 00CSTY BUKUIIB BYIJIEKUCIIOTO Ta3y HE BilirparoTh
3HAYyHOI poJi y 30iIbleHHI yu 3MeHIneHHi BBII. 3a-
3BMYAMl 110 PI3HUIIO MOSICHIOIOTh Pi3HOIO MOJIITUKOIO
VYKpaiHu ¥ BUKOPMCTaHHSIM siiepHoi eHeprii. [docii-
TDKEHHST JOBOIMTh, IO YKpaiHa 3Morja 30iIbLIUTH
€KOHOMIYHE 3pOCTaHHSI 3aBASKN €KOJOTiUHO Oe3rey-
Hill moyiTULi ¥ MicbKOMY TlaHyBaHHIO. [IpuBeneHi
BUCHOBKHM Yy JOCHIIXEHHI TaKOX IiIATBEPIKYIOThCS
Exonoriunor kpusow Ky3Hens.

HaykoBa HoBu3HA. [laHe qOCiIXKEHHS BOEplIe BU-
CBITITIOE 3B’S130K ypOaHi3allii Ta BUKHUIiB BYIJIEKUCIIOTO
ra3y i3 €eKOHOMIYHUM 3pOCTaHHSM YKpaiHu. Briius
ypbaHizallii 1 BUKUIiB Byrjiekuciaoro razy Ha BBIT 0yB
BIEpINEe TIEpeBipeHUII 3 BUKOPUCTAHHSIM TECTIiB
CUSUM i CUSUMAQ.

IIpakTuyna 3HaynMicTh. Pe3ynbTaTu MOKa3yloTh,
110 cTajia ypbaHi3alisi, BAKOPUCTAaHHS BiTHOBIIOBAHOT
eHeprii Ta BMPOBaIXKEHHS MIaHOBOI eKOHOMIKH € BaK-
JIMBUMM JJ1s1 YKpaiHu, Ta HEOOXiTHUM JJIsT TIIATPUMKU
OajaHCy MiX HaBaHTa)K€HHSIM Ha JOBKIiJIS i €eKOHO-
MIiYHMM PO3BUTKOM Y JOBTOCTPOKOBIiil MEPCIEKTHUBI.
OTpuMaHi pe3ylbTaTh CTaHYTh KOPUCHUMMU IS TIpa-
LiBHUKIB MiHICTepCTB i BilIOMCTB, HayKOBLIiB, 1110 3a-
WMAaIOTHCS MOCTIIKEHHSIMI TaHUX TTUTaHb.

KimouoBi caoBa: suxudu gyenexucnoeo easy, ypoati-
3auis, cmanuil pozeumok, BBII, exonoeiunuil pusuk, exo-
N02IMHA NOAIMUKA
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