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SPATIAL RELATIONSHIP BETWEEN ENVIRONMENTAL IMPACT
AND WELFARE OF POPULATION IN UKRAINIAN REGIONS

The article examines the relationship between environmental impact of population of Ukrainian regions calculated as ecological
footprint per capita and economic welfare using graphical method for determining the correlation coefficient. The obtained isocorrelation
map is analyzed and the conclusion is made that the spatial distribution of studied values gives unique research opportunities.
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H. B. I'pumenko, O. C. TpeTbsKOB

ITPOCTOPOBA 3AAEXHICTb MIDK HABAHTAJKEHHSM HA AOBKIAAS TA AOBPOBYTOM HACEAEHHSA 3A OBAACTAMM

YKPAIHU

VY cTaTTi pO3rASIAQE€THCS B3aEMO3B I30K MiK BIIAMBOM Ha HAaBKOAUIITHE CEPEAOBHIIE HACEACHHSIM PerioHiB YKpaiH1, pO3pax0BaHOMY SIK
©KOAOTIUHHUM CAiA Ha AyIITy HaCeAeHHs, i eKOHOMIYHIM AOOPOOYTOM, 3 BUKOPHCTAHHSM rpadiuHOro METOAY AASI BU3HAUeHHS KoedillieHTa
Kopeadnii. OTpuMaHa KapTa i30KOpeAsiT IIpOaHaAi30BaHa i 3pOOAEHO BUCHOBOK IIPO Te, IO IIPOCTOPOBUI PO3IMOAIA AOCAIAKYBaHUX

3HAaYeHb AQ€ YHIKAABHI MOKAMBOCTI AT HAYKOBUX AOCAIAKEHbB.

KAaro4ogi croBa: KapTa i30KOpeasT, eKoaorigynui caip, I'IC, perioH.

H. B. I'pumenko, A. C. TpeTbakoB

TTPOCTPAHCTBEHHAS 3ABUCUMOCTH MEJXAY HATPY3KOH HA OKPYJKAIOLIVIO CPEAY U BAATOCOCTOSSHUEM

HACEAEHMUA 11O OBAACTAM YKPAVHBI

B cTaThe paccMaTpUBaETCs B3aUMOCBSI3b MEKAY BO3ACHCTBHEM Ha OKPY KAIOIIYIO CPeAy HaCeAeHUsI PETHOHOB YKPauHbI, pACCUUTaH-
HOM KaK 9KOAOTHYECKUH CAeA Ha AYITY HaCeAeHHS, 1 9KOHOMHYECKUM OAarOCOCTOSTHAEM, C UCITOAB30BaHNEM IpapuIecKoro MeTOAA AN
onpepenreHns KoaddunueHTa Koppeasanuu. [ToarydeHHas KapTa U30KOPPEAST IPOAaHAAU3UPOBAHA M CAEAAH BEIBOA O TOM, UTO IPOCTPaH-
CTBEHHOE paclpeAeAeHHe UCCAEAYEMBIX 3HAaUeHUHM AQET YHUKaABHbBIE BO3MOKHOCTH AASI HAYYHBIX MCCAEAOBAHUH.

KAaroueBble CAOBa: KapTa N30KOPPEAST, 3KoAorrudeckuii caep, I'VIC, pernos.

Introduction. In the scope of sustainable develop-
ment, the importance of responsible consumption of the
population becomes vital. In 2008, the OECD prepared
a "Promoting Sustainable Consumption" publication [1]
where they claimed that people should use natural re-
sources and ecosystem services keeping environmental
impacts involved in mind. The general trend shows the
growth of consumption of population in Ukraine (see
[2]). OECD forecasts that households' consumption will
grow rapidly in non-OECD countries, including Ukraine,
by 2030, particularly for energy consumption, transport,
residential water use and waste management [3].

Growth of consumption causes growth of production
thatincreases amount of natural resources and ecosystem
services that are used by every person. Consumer choices
influence environment heavily and, as some authors
argue [4], can alleviate most environmental problems.

Study background. One of the ways of evaluation of
environmental impacts of population resulted from the
consumption is to apply methodology of environmental
footprint (EF) developed by M. Wackernagel and W. E.
Rees [5]. EF is defined as the total amount of biologically
productive area required to sustain consumption of the
population calculated based on the local productivity.
As an indicator, EF shows a further increase of human
dependence from the environment. Since most of the
significant decisions concerning economic development
and environment are made at the regional level, this

methodology was improved and used to calculate the
values of EF at the regional level in Ukraine [6, 7].

In general, economic growth causes an increase of
consumption [8], which leads to an increase in demand.
Most studies, e.g. [9], show that relationship between
the consumption level and extent of environmental im-
pact are being influenced by income, education, and
social status.

Goal and objectives of research. However, to be
able to decrease the level of environmental impact,
local authorities and scientists need to find out what
influences the value of EF and how these values are
distributed spatially. So, the main goal of the current
research is to find the relationship between the level of
population welfare as the key factor that causes changes
in consumption of certain populations and the level of
environmental impact in spatial dimension.

Methodology. Correlation analysis is one of the
most popular methods of data analysis. In most cases,
its application is used to calculate the correlation
coefficients or determine correlation relationships that
allow researchers to determine the degree of linear or
non-linear relationship between indicators.

When the data has a spatial binding, the researchers
have completely new possibilities for the analysis by
adding a spatial component. However, in this case, the
characteristic of correlation coefficient is insufficient
since the calculation of a single value of the coefficient
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does not allow to consider the spatial variation of the
relationship within the research area. To resolve this
problem, theisocorrelation maps are used. The examples
of these maps can be often found in the works that
analyze synoptic processes and their impact on various
environmental and socio-economic indicators [10, 11]
as well as in the works related to nature protection [12,
13]. The main problem of the construction of these maps
in GIS is lack of ready-made software modules for such
kind of a simulation.

To map relationship phenomena, we decided to
use a graphical method for determining the correlation
coefficient that is described in [14]. The essence of the
method is to determine the cosine of the angle between
the isolines of the studied parameters at the intersection
points. For partial automation, we have developed
software modules to automate the creation of point
objects at the points of intersection of isolines, as well
as to convert the angles in the value of the correlation
coefficient. According to the values calculated at the
intersection points, interpolation method is employed
to construct the surface of relationship of the studied
parameters.

GIS MapInfo Professional 9.5 and MapBasic 9.5
software is used.

The current research is based on data provided by
the State Statistics Service of Ukraine [2] and the results
obtained in [15].

Results. In 2012, the correlation between the
values of EF and GRP per capita in Ukrainian regions
ist = 0.71, at a significance level of p = 0.0001. Thus,
this factor explains almost half of the variation of the
dependent variable (value EF); the remaining variation
rate is related to the influence of other factors. However,
the trend is clear: when income of the residents of the
regions increases, pressure on the environment increases
as well (Figure 1).

The plot above shows the power of correlation
relationship between the values of EF and GRP per
capita. To get the spatial distribution of this relationship,
the isocorrelation map is created (Figure 2).

Itisinterested to mention that the connection strength
between these two values differs significantly. The
correlationisstrong; valuesarein theinterval 0.15 — 0.99.

The strongest relationship is observed in Ivano-
Frankivs'k, Khmelnytsky, Kyiv, Chernihiv, Donets'k,
Zaporizhzhya, and Luhans'k regions.

The weakest relationship is observed in Volyn, Rivne,
and Kherson regions.

Therefore, the local authorities in different
regions should consider that the increase of income
in northwestern and southwestern regions of Ukraine
would cause less increase of environmental impact
comparing to those in northeastern and southeastern
parts of the country.

There are three main reasons that might partially
explain the situation described above.

Firstly, in western part of Ukraine the level of
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population welfare leaves out of account a large amount
of income generated because of labour migration to
countries of Western and Southern Europe. As a result,
the level of consumption of goods, especially foodstuff,
is even higher there than is Eastern Ukraine, but it does
not depend on GRP per capita.

Secondly, the level of income determines the
lifestyle. The higher the income the bigger amount of
resources and ecological services the population uses.
Traditionally, eastern regions consume more goods and
services than western regions do. Therefore, the typical
lifestyle influences the strength of relationship between
environmental impact and level of welfare of a typical
citizen of different Ukrainian regions.

Thirdly, the cultural preferences of populations in
the regions determine different consumption patterns
of the citizens who represent different nationalities.
In Ukraine, the ethnical structure of population varies
significantly; it is not surprising that Russian minority in
eastern Ukraine has the same consumption preferences
than in northeastern Ukraine, but it is not the same as
in Lviv, Volyn, and Odesa regions, where other cultural
minorities form a large percent of local populations.

Conclusions. Population of a country or region itself
cannot decrease environmental impacts caused by the
lifestyles, but many individuals together can make right
choices and soften their environmental impacts. EF
indicator can significantly help them in making their
lifestyles more sustainable.

The chosen graphical method of determination of the
correlation coefficient is an efficient tool for studying
the relationship between environmental impact and
economic welfare of population of Ukrainian regions.

The obtained isocorrelation map shows the
differences of spatial distribution and strength of
relationship between ecological footprint of typical
residents of Ukrainian regions and GRP per capita in
2012. The main result obtained, which is important for
the decision-makers, is that the increase of welfare in
some regions would cause less increase of environmental
impact comparing to other regions.

The research method may be improved in terms of
further automation of calculation processes.
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3 Chernihiv Region 16 Odesa Region
4 Chernivetski Region 17 Poltava Region
5 Dnipropetrovs'k Region 18 Rivne Region
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Fig. 1. The correlation between the values of the EF and GRP per capita (x) in Ukrainian regions in 2012
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Fig. 2. Isocorrelation map showing relationship between ecological footprint in Ukrainian regions,
ha per capita, and GRP, UAH per capita, in 2012
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