Equilibrium. Quarterly Journal of Economics and Economic Policy
Volume 14 Issue 2 June 2019

p-ISSN 1689-765X, e-ISSN 2353-3293

www.economic-policy.pl @@ o

ORIGINAL ARTICLE

Citation: Horska, E.., Moroz, S., Polakova, Z., Nagyova,&.,Paska, |. (2019). Evaluation of
interaction between chosen indicators of develogroénegions in UkraineEquilibrium. Quar-
terly Journal of Economics and Economic Polie¥(2), 341-357. doi: 10.24136/eq.2019.016

Contact to corresponding author: elena.horska@skagpepartment of Marketing and Trade,
Faculty of Economics and Management, Slovak Unityecd Agriculture in Nitra, Tr. A. Hlinku
2,949 76 Nitra, Slovak Republic

Received: 13.01.2019; Revised: 27.04.2019; Acck/t@.05.2019; Published online: 27.06.2019

Elena Horska
Slovak University of Agriculture in Nitra, Slovakblic
orcid.org/0000-0002-4973-9573

Serhiy Moroz
Slovak University of Agriculture in Nitra, Slovakblic
orcid.org/0000-0001-8136-3791

Zuzana Polakova
Slovak University of Agriculture in Nitra, Slovakblic
orcid.org/0000-0003-3271-6225

Ludmila Nagyova
Slovak University of Agriculture in Nitra, Slovakblic
orcid.org/0000-0002-5220-2857

lhor Paska
Bila Tserkva National Agrarian University, Ukraine
orcid.org/0000-0003-4453-8905

Evaluation of interaction between chosen indicators
of development of regions in Ukraine

JEL Classification: R11
Keywords: regional development; regional economics; econagnisvth; Ukraine

Abstract

Research background:In recent years, special attention has been givéhet research direction
regarding the study of economic, social, and deaylgc aspects of regional development. This
direction is especially important for transitionuatries, including Ukraine. Despite that, there is
a lack of research studies in which interdependsmfieconomic and demographic indicators of
Ukraine’s regions are investigated.
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Purpose of the article: The paper assesses the relationships between |tteseindicators of
Ukrainian regions (export of goods per capita, ifpradirect investment per capita, and the aver-
age resident population) and gross regional progeictapita.

Methods: Research results were compared in the periodséafwt during the military conflict

in the eastern part of the country, based on regidata for 2010 and 2015. We used a multiple
linear econometric model and tested multicollintyari

Findings & Value added: The analysis confirms that there is a positive elation between
export of goods and gross regional product and detwioreign direct investment and gross
regional product. That is why it is necessary tg atiention to the effective use of existing trade
opportunities, especially within the framework bé tUkraine — EU Association Agreement, and
to elaborate directions for further expansion qiax activities. It is important to provide simpler
and more understandable conditions in order tacttforeign investments in Ukrainian regions.
Our study also shows that there is no influencéhefaverage resident population on gross re-
gional product. In many aspects, the interactidwéen demographic and economic components
takes place through the labour market. This sibaaitidicates that insufficient attention is given
to regional employment issues, and the quantitatie structural imbalance is observed on the
labour market at the regional level. In our opinitm improve the situation, targeted activities
should be elaborated on in the frame of regionatld@ment programmes.

I ntroduction

In recent years, special attention has been giwethd research direction
regarding the study of economic, social, and deaplgc aspects of re-
gional development. This direction is especiallypartant for countries
with a transition economy, including Ukraine. Aethame time, it is neces-
sary to have a clear understanding of the factdiistwhave an impact on
its development at a regional level in order tmwer the country’s econo-
my (Muraet el., 2017) and provide good living and working coiwlis for
its people (Svec, 2011; Cseh Pagppl., 2018). It is also possible to men-
tion the following two reasons why this researchigmificant for the coun-
try. Firstly, it is connected with the signed Asstion Agreement between
Ukraine and the European Union. The conclusion o tAgreement
opened new possibilities for Ukrainian companieswiver, in order to
utilize these opportunities efficiently, modernipat and restructuring of
Ukraine’s economy and adaptation of technologies@nducts of Ukrain-
ian enterprises to the EU standards are required.

Secondly, there are unfavourable socio-demograpinid economic
tendencies because of difficulties in reforming &ike’s economy and the
ongoing conflict in the eastern part of the counfgnong these tendencies,
it is worth to note the decrease of the birth raging of the population,
poor quality of social infrastructure and healthvgms, and low wages and
pensions.

Taking into account the above-mentioned situaties decided to write
this paper to have a better understanding of thdetgcies occurring in
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Ukrainian regions. The purpose of our article isegtimate the relation-
ships between the chosen indicators of Ukrainigiores (export of goods
per capita, foreign direct investment per capitad ¢he average resident
population) and gross regional product per capita.

Research results were compared in the periods éefod during the
military conflict in the eastern part of the coyntbased on regional data
for 2010 and 2015. We used a multiple linear ecatdammodel and tested
multicollinearity.

Our article has several sections. The first sed8amreview of publica-
tions on regional development. The second sectiescribes data and
methods used in our study. The third section pteseur research results.
The fourth section is discussion. The final sectiontains main findings of
our research and ideas for future studies.

Literature review

According to Capello (2008), two aspects of regiatevelopment are im-

portant in order to understand socio-economic, dgapmhic and other

tendencies that take place in regions:

— comprehension of fundamental interaction procebseseen space and
local economic behaviours, based on location theory

— understanding of reasons and sources of regionalty which is based
on two coexisted approaches, namely: regional drdinories and re-
gional development theories.

Taking into consideration the above-mentioned &spéutere are differ-
ent theories concerning regional development (seénstance, Cvetanoi
et al, 2015; Nagy, 2016; Savi, 2009). At the same tiBasco (2015),
Jaskova and Haviernikova (2016) note that the gémeodel of regional
development is composed of three main dimensions:

— regional factors: fuel for quantity (i.e. growthlguality (i.e. equality),
and pace (i.e. rhythm) development;

— regional processes: mechanisms to make efficiemtofisesources and
factors;

— regional proximity dimensions: the state, qual#gnse, or fact of being
near or next in space, time, and relationship.

Capello (2009) determines the following factorshwigspect to regional
development:

— exogenous elements that have an origin outsidestfien and are trans-
ferred in fortuitous or deliberate manner (for eptamthe presence of

a multinational company, construction of a newasfructure object);

343



Equilibrium. Quarterly Journal of Economics and Boonic Policy 14(2), 341-357

— endogenous elements which emerge within the regiwh cause the
process of its self-propelling development (fotamse, entrepreneurial
ability, local production resources, the decisioaking capacity of local
economic and social actors).

Peculiarities of regional development and factdt influence it are
considered in various publications. For examplstdpesi and Venturelli
(2015) study the impact of credit and venture ehpitvestments on re-
gional development in Germany, Italy, and Spaineylargue that, while
both mutual and commercial banks positively affeconomic growth of
regions, mutual banks have a stronger influencecomomically deprived
areas.

Ejdemo and Séderholm (2015) consider investmentgnd power and
their role in regional development and employmentNbrthern Sweden.
The results show that local communities can bersédihificantly due to
realization of wind power projects, including alsparsely populated re-
gions.

Makkonen (2011) explores relationships between\ation, which is
represented by research and development and pstgistics, and socio-
economic development of Finnish regions. The strand positive link
among innovation and socio-economic state of registidentified.

Fratesi and Senn (2009), Sirabal. (2016), Hajduovét al. (2015), and
Hudakovaet al. (2017) argue that innovation activities have acBmeim-
portance for regional economic growth. Lewandowskd Stopa (2018)
consider peculiarities of the institutional suppsystem and its influence
on SME innovativeness in peripheral regions of RalaEmploying the
data on the Podkarpackie region, the researcherdifigl that the institu-
tional support system reduces unfavourable conditielated to the loca-
tion of enterprises in peripheral areas.

Wyrwa (2018) investigates the scale and struct@if®reign direct in-
vestment (FDI) in Poland. The researcher notesRbdthas a substantial
positive impact on the country’s economy at théomatl and regional lev-
els.

Chmelikova and Redlichova (2012) explore the rdléneestments in
the hard infrastructure on economic and social idgweent of municipali-
ties in the Czech Republic. Based on changes imeteenues and employ-
ment rate as the selected criteria, it is idertifieat these investments are
important and have an advantageous impact on ttie-eoonomic state of
municipalities.

Another research direction is connected with huggpital (Lorincova,
2018; Hitkaet al, 2018), migration, and demographic changes. Nowak
(2018) analyses the development and the qualitifeofin Polish regions,
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paying attention to various social, economic, amdrenmental indicators.
On the basis of the carried out research, the dhedshave the highest,
high, low, and the lowest quality of life are deténed.

Markhaichuk and Zhuckovskaya (2019) investigategiiead of intel-
lectual capital in regions of the Russian Fedemnatithe results show that
this type of capital spreads unevenly in federatritits. It is mostly con-
centrated in regions closer to the country’s chpithile other regions have
a lower level of this capital.

Lon¢ar and Marinkowi (2015) examine socio-demographic processes in
Eastern Croatia. It is stated that depopulation thedack of young well-
educated people is one of the most serious probkgmch undermine de-
velopment of the region.

Kersan-Skaldi and Tijané (2014) investigate the role of foreign direct
investments on development of Croatian regionsyTidentify that FDI,
labour productivity, and export have a positivduahce on the country’s
regional development.

Zhanget al. (2015) analyse the interaction between the derpbira
age structure and economic development of Chinesenges. The ob-
tained results confirm that demographic factoredffsubstantially eco-
nomic growth rates of regions, as well as inteienegl income inequality.

Fu and Gabriel (2012) explore the way of influeéanternal labour
migration on regional development in China. Theguar that high-skill
households pay more attention to destination aiesnitabour market op-
portunities, technological level, and human capdahcentration. Their
studies confirm that human capital agglomeratios &adirect impact on
existing regional disparities among Chinese regions

There are some publications, in which peculiaribéglevelopment of
regions in Ukraine are investigated. For examplelnyk et al. (2016)
consider main features and factors of spatial gatic Ukrainian regional
metropolitan cities. In the frame of this policywill be possible not only
to encourage the balanced territorial developmeétiteocountry, but also to
support economic growth of surrounding areas ardterspatial business-
es.

Murphy et al. (2013) analyse regional variation in mortalitylkraini-
an regions. The obtained results indicate thatethgra clear difference
between regions in life expectancy. This indicasolower in the East and
South regions, while it is higher in the West regiof the country. It is
revealed that this gap exists due to deaths frdetctious disease (particu-
larly tuberculosis) and external causes.
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Demchuk and Zelenyuk (2009) compare the countsgons in terms
of their efficiency. The researchers do not deteensiubstantial differences
on efficiencies between agricultural and industredions, as well as be-
tween western and eastern regions of Ukraine. €hkelts also show that
the quantity of capital in the region is positivelgnnected with the region-
al efficiency rate.

Guliak (2017) studies the competitiveness of Ukeai regions using
the non-compensatory resonance approach. It igdfthat there is no cor-
relation between resonance interventions and rafjioompetitiveness or
the level of economic development of regions. Haveelose correlation
is identified with resource level of business gromgmely: the low level of
employment, the number of people working in R&Dgddnnovative ex-
penditures and investments.

At the same time, there is a lack of research stuth which interde-
pendencies of economic and demographic indicatbtskcaine’s regions
are investigated. Our paper is designed to fillhi@ gap in this area of re-
search.

Research methodology

The data for the selected indicators (export ofdgoper capita, foreign
direct investment per capita, the average resigepulation, and gross
regional product per capita) were prepared on #ststof several publica-
tions of State Statistics Service of Ukraine. Ta@evthis paper, we used the
data for 2010 and 2015. In order to convert Ukeairtiryvnias to US dol-
lars, we employed the data of National Bank of iHeaon annual average
official exchange rate of hryvnia towards this emgy.

In the paper, a multiple linear econometric modalsed, which can be
written in the form:

Y; = Bo + X021 B Xij + wi, (1)

where:

Bo, Bj — structural parameters,
Y; — dependent variable,

X;j— independent variables,

u; — random component,
i=1,2,...,n —numbers of regions.
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There are several procedures to test heterosceitiastind multi-
collinearity (Obtulov, 2010). To analyse the existence of heterosceitasti
ty, it is possible to apply the following method3ark test, Glejser test,
Goldfeld—Quandt test (GQ), Breusch—Pagan test (Bfjte test (W), and
Koenker—Basset test (KB). In our research, we ubedBreusch—Pagan
test. The test was processed using the GRETL saftwdulti—collinearity
was assessed trough the Tolerance and VarianaidnflFactor applying
GRETL software too.

Results

Our purpose was to analyse the impact of expogoofds per capita, for-
eign direct investment per capita, and the averagiglent population on
gross regional product per capita. This paper @ositan analysis of de-
pendence between the indicators in Ukrainian region2010 and 2015.
The year 2010 was chosen to examine the situatitimei country’s regions
in the pre-conflict period, when a certain stabifian of the Ukrainian
economy after the global financial crisis of 20008 occurred. The data-
base includes indicators for the following regioAatonomous Republic of
Crimea, Cherkasy, Chernihiv, Chernivtsi, Dnipropesk, Donetsk, Ivano-
Frankivsk, Kharkiv, Kherson, Khmelnytskiy, Kirovad, Kyiv, Kyiv
(city), Luhansk, Lviv, Mykolayiv, Odesa, PoltavaivRe, Sevastopol (city),
Sumy, Ternopil, Vinnytsya, Volyn, Zakarpattya, Zapbzhya, and Zhy-
tomyr.

We used the data for 2015 to explore the situdtiddkrainian regions
during the period of the military conflict. For ¢hyear, the data were pre-
pared for regions of Ukraine, with the exceptiontloé temporarily occu-
pied territory of the Autonomous Republic of Crinsead Sevastopol (city).
Besides, data on Donetsk and Luhansk regions wesepted for enter-
prises, institutions and organizations that sulediteports to the state sta-
tistics bodies.

We employed a multiple linear regression model tasted multicollin-
earity and heteroskedasticity at the alpha 0.0Bifssggnce level, using
GRETL software. We examined the years 2010 and ,2@h&re we re-
garded gross regional product as a dependent \ardad its dependence
on foreign direct investment, export of goods, dhd average resident
population (independent variables). The resultthefmodel for 2010 are
presented in Table 1.

The model has a high degree of matching to empidata (R-squared =
0.94). All independent variables substantially eiffdne export amount (p-
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value = 0.0001, 0.0006), except the average relsmgyulation (p-value =
0.969). Both significant indicators influence theogs regional product
positively, i.e. increase in their values meanswginoof gross regional
product (Table 1). In the analysis, we tested hdedassticity using the
Breusch-Pagan test, which was confirmed (p-val@1595). Multicollin-
earity testing was another part of the analysis.cafe declare that there is
no dependence between the export of goods, forkignt investment, and
the average resident population (Table 2).

For the 2015 analysis, multiple linear regressi@s whosen again. The
model has a high degree of matching to empiricth dao (R-squared =
0.9097, Table 3). In 2015, the situation did naraie notably compared to
2010. Gross regional product figures are statilbyicagnificantly affected
by all independent variables (p-value = 0.0001097), except the average
resident population (p-value = 0.1449). Both sigaifit indicators influ-
ence the gross regional product positively, i.esgiregional product grows
with an increase of the significant indicators.

Homoskedasticity was confirmed (p-value = 0.94hl&a8). A part of
the analysis is the multicollinearity testing. Wenaconfirm that there is no
dependence between export of goods, foreign dineesstment, and aver-
age resident population (Table 4).

As it can be seen from the research results, thesgregional product
was positively affected by export of goods in 2@h@d 2015. While foreign
direct investment had the same positive influencetle gross regional
product, the effect of the average resident pojmuatn this variable was
not confirmed. Thus, the obtained results show liedbre and during the
military conflict, export of goods and foreign diteénvestment played an
important role with respect to regional economigadepment. In contrast
to other models, this model confirms that thereeney changes in depend-
encies of gross regional product on other variainlémth given years.

Discussion

Some researchers discover the mixed or even negatpact of FDI and
export of goods on various aspects of regional growror instance,
Beenstoclet al. (2017) estimate the impact of FDI on regional gays in
Israel. They find that, to a substantial extentapning effect on regional
earnings occurs due to the effect of this investmiistor (2012) investi-
gates the spatial distribution of foreign directdatment and its influence
on economic development of a region in Romania. gthey shows that,
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despite the overall positive impact of FDI on regibeconomy, this in-
vestment leads to the increase of inequality batvtlee country’s regions.

Ranet al. (2007) indicate that, although FDI still has aifies effect on
China’s economy, this investment leads to the witgof regional dispari-
ty and, as a result, to the emergence of “backwaagfions.

Tian et al. (2017) study peculiarities of the impact of intgianal trade
on economic development of Chinese provinces. fbisd that foreign
trade has the positive influence on the countrggans, but its effect is not
equal for all provinces. The identified featuresr@dional growth confirm
the presence of regional disparities among progince

Naranpanawa & Arora (2014) consider the effectradi¢ liberalization
on regional economy in India. Based on the obtamesdlts, it is concluded
that trade liberalization has the positive impactich- and middle-income
states, while it has the limited or negative infloe in poor states.

Thus, the value added of the current paper is thatontrast to the
above-mentioned publications, FDI and export tiaale a positive impact
on regional economic development. Besides, itveaked that the selected
demographic variable does not affect gross regiprauct per capita.

Conclusions

In this paper, we explored the relationships betwibe selected parameters
of Ukrainian regions (export of goods per capitaeign direct investment
per capita, and the average resident populatioth)gaomss regional product
per capita. The research results were comparekleirpeériods before and
during the military conflict in the eastern parttb& country, based on re-
gional data for 2010 and 2015.

The situation concerning gross regional product thassame in both
periods: it had a positive correlation with expairgoods and foreign direct
investment. It was also discovered that the denpdgcaindicator (the av-
erage resident population) did not have any init@eon this variable.

So, it was confirmed that export trade and foreijrect investment
were important factors in ensuring the developnéntgions in Ukraine.
That is why several steps should be taken to eageufurther economic
growth of regions. It is necessary to pay attentmithe effective use of
existing trade opportunities, especially within fremework of the Ukraine
— EU Association Agreement, and to elaborate diwastfor further ex-
pansion of export activities. It is also importaot provide simpler and
more understandable conditions for attraction akiffn investment in
Ukrainian regions.
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The research results show that there is no inflei@idhe selected de-
mographic variable on gross regional product. Imyraspects, the interac-
tion between demographic and economic componekés tplace through
the labour market. This situation indicates thaufficient attention is giv-
en to regional employment issues, and the quamétaind structural im-
balance is observed on the labour market at therrablevel. In our opin-
ion, to improve the situation, targeted activitgb®uld be elaborated in the
frame of regional development programmes.

There are some limitations of our paper. First #iudy was based on
data for only two years (2010 and 2015). Secongipns and economic
sectors were not compared in terms of the degremmdct of the chosen
indicators. That is why particular attention shoblg given to these re-
search aspects in future studies.

It can be also noted that there are some studiatedeto a concept of
regional sustainable development (see, for instaRwErini & Striani,
2017; Sedlacek & Gaube, 2010). We suggest thdurther papers, atten-
tion should be paid to this concept and its appboatowards balanced
development of Ukrainian regions. To achieve th&yeral additional so-
cio-economic and demographic indicators, as wekrasronmental varia-
bles (Adamisiret al, 2018), should be included in future researchstive
gations.
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Annex

Table 1. Multi-regression model — 2010 year

Variable Estimate t statistics p-value
const 1587.112 9.688 0.001
Foreign direct investment 0.728 12.466 0.001
per cap
Average resident -0,001 -0.039 0.969
population
0.608 3.995 0.001

Export of goods per cap

Statisticsfor model

Standard deviation 1470.020

Mean dependent variable 2573.709 dependent variable

R-squared 0.943 Adjusted R-squared 0.936
Log-likelihood -196.011 Akaike criterion 400.021
Breusch-Pagan test for heteroskedasticity

0.159

Test statistic: LM 5.173 p-value

Source: own calculations using GRETL software basedthe data of State Statistics
Committee of Ukraine (2011) and State StatisticwiSe of Ukraine (2011, 2014, 2016a,

2016b).



Table 2. Variance inflation factors, multi-regression moaeR010 year

Variable Value
Foreign direct investment per cap 1.461
Average resident population 2.228
Export of goods per cap 2.738

Source: own calculations using GRETL software basedthe data of State Statistics
Committee of Ukraine (2011) and State StatisticwiSe of Ukraine (2011, 2014, 2016a,
2016b). Values higher than 10 may indicate a oadliity problem.

Table 3. Multi-regression model — 2015 year

Variable Estimate t statistics p-value

const 1345.491 6.767 0.001

Foreign direct investment

per cap 0.558 6.029 0.001
Average resident _ _

population 0.163 1514 0.1449

Export of goods per cap 0.625 2.845 0.009
Statisticsfor model
; Standard deviation

Mean dependent variable 1917.976 dependent variable 1244.068
R-squared 0.909 Adjusted R-squared 0.897
Log-likelihood -183.057 Akaike criterion 374.114

Breusch-Pagan test for heteroskedasticity
Test statistic: LM 0.367 p-value 0.947

Source: own calculations using GRETL software basedthe data of State Statistics
Service of Ukraine (2016a, 2016b, 2016c, 2016d7201



Table 4. Variance inflation factors, multi-regression moaeR015 year

Variable Value
Foreign direct investment per cap 3.155
Average resident population 1.276
Export of goods per cap 3.278

Source: own calculations using GRETL software basedthe data of State Statistics
Service of Ukraine (2016a, 2016b, 2016c, 2016d720Zalues higher than 10 may indicate
a collinearity problem.





