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Summary
The article presents an empirical research of the regional inequalities and impact

of changes in economic integration on regional employment for different regions of
Ukraine. We conducted a comparative analysis of the dynamic changes in the
employment level and sectoral diversification. Based on empirical studies of the
structure of regional employment by various economic activities we evaluated a
number of indices, including sectoral diversification indices of employment for each
region, indices regional diversification of employment for each sector, regional
indices of economic integration with different groups of countries, attractiveness
geographical regions indices. Based on regional data employment structure we
estimated a series of econometric models that allow to evaluate the impact of the
employment sectoral diversification index of the region, the index of geographic
attractiveness of the region as well as the initial level of economic integration of the
region with Europe and the CIS and their change over the six years on changes in
regional employment in general, as well as in the sectors of agriculture and industry
in particular.

Introduction

The spatial structure of each country are inherited the different forms of
development asymmetry. Inconsistencies in the implementation of economic interests
are due from many external and internal factors, including the fact of adapting the
institutions to change in economic conditions and disturbance of market environment.
Regional disparities cause the deepening inequality in social structure of the national
economy; prevent the effective integration of Ukrainian labor market and
convergence.

Analysis of disparities and asymmetric regional development is the subject of
many Ukrainian research scientists. An important contribution in the study of
regional disparities in Ukraine make T. Klebanova, L. Guryanova, T. Trunova and
A. Smyrnova (2009), who proposed the author's estimation algorithm and analysis
uneven regional development and implemented it for the regions of Ukraine.
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O. Rayevneva and O. Bobkova (2012) examined the regional unevenness in Ukraine
by Theil index decomposition; V. Oglih and T. Efanova (2014) estimated the
economic system asymmetry at the level of individual regions. Many works devoted
to the distribution regions of Ukraine into clusters. Scientists offer different schemes
of analysis of spatial clustering of socio-economic development rates on the basis of
cluster analysis. The theoretical clustering basis is described by I. Markovskyy
(2011); T. Pushkar and V. Fedorova (2011) analyzed the formation of clusters in the
world. The presence of heterogeneity in the development of regional labor markets
certified O. Nikiforova and L. Chagovets (2011), which shared regions of Ukraine
into two clusters using the method of K-means. Many Ukrainian scientists to study
regional differentiation processes and spatial structures used mathematical and
econometric modeling. In particular, L. Chagovets (2011) proposed space-dynamic
differentiation model of social-economic regional development; Ya. Prytula and
V. Kuzenko (2013) calculated the Theil index and structural changes in the regions of
Ukraine and built an econometric model of regional convergence that includes three
structural reforms, WTO accession, exchange rate policy and inflation.

The country integration into the global economy is an economic phenomenon
covering different spheres of society and occupies an important place in economic
world. Globalization of the world economy causes the increase of international
cooperation, scientific and technological advances, and change the nature of human
labor. Many Ukrainian scientists examine the problems of integration of Ukrainian
economy into the world economy and the European Union. In particular G. Ortina
(2014) emphasized the problems and opportunities of integration of the real
economy, described the impact of integration on the relations development strategy
of the real sector of the economy; A. Zhuravliov (2013) identified factors of
Ukrainian integration development under global economy transformation conditions.

Domestic researchers note that one of the obstacles in achieving a high degree of
integration of Ukraine is uneven and disparities in socio-economic development of
the country. Regional development of asymmetry gives to raise the gape among the
rich and poor regions and breaks the uniformity of the national economy. Scientists
confirm the presence of inter-regional inequality and emphasize structural reforms to
increase economic development of Ukraine in the future. They say that eliminating
depression and establish the stable homogeneous regions are a priority policy for
integration [O. Shevchenko, 2011].

Research of uneven regional development and integration problems is important in
the world scientific literature. S. Obradovic (2008), L. Caceres (2014), S. Barrios and
E. Strobl (2009), L. Sawers (2006), C. Savva and C. Aslanidis (2010), showed that
each country adapt the integration processes in economic activity in different ways.
L. Andrei (2014) focused on economic convergence and analyzed the current
research integration within the European Union. G. Petrakos and L. Topaloglou
(2008) analyzed the impact of integration dynamics on the development of external
border regions of the EU. X. Huang, R. Leon-Gonzalez and S. Yupho (2013) applied
the cointegration dynamic model to study regional financial integration.

The study of economic integration and uneven development has special importance
in the labor market. B. Batavia and P. Nandakumar (2002) studied the impact of
economic integration basing on utility maximization problem of trade union and
determined the impact of external labor markets to the national wage. D. Kallioras
and G. Petrakos (2010) examined the impact of economic integration on the growth
of industrial employment in the EU new member states of the European Union by
analyzing assessment results econometric models and built the relationship between
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their structural characteristics and attractive geographic regions. H. Johansson (2001)
found that regional integration contributes to productivity growth in the European
Union.

At the current stage of globalization and European integration direction of the
national economy are important the identification and modeling of economic
integration of the regional labor markets in Ukraine. Despite considerable progress in
research of economic instability in Ukraine are not sufficiently developed
econometric methods for analysis and modeling of regional spatial non-uniformity,
and its relationship with the processes of economic integration.

Part 1. Empirical analysis of regional inequalities

The identifying of unevenness factors in the spatial structure of labor markets in
the regions of Ukraine needs assessments of the characteristics and spatial
distribution of employment. The differences in the spatial distribution of employment
can be one of the factors contributing to the differentiation of regional productivity
growth over the last decades. Regional production structure of the regions in terms of
employment can be described by comparing the proportion of the employed
population in each region according to different economic activities, which include:
1) agriculture, forestry and fishery; 2) industry; 3) construction; 4) trade; hotels and
restaurants; 5) transport and communications; 6) financial activities; 7) real estate,
renting and business activities; 8) public administration; 9) education; 10) health care
and social assistance; 11) other economic activities. Fig. 1 shows the share of
employment in different sectors for 27 regions of Ukraine in 2013 and 25 regions
(excluding the Crimea) in 2016.

Statistical data shows that the economic structure of employment in various fields
differ for the share of employment in agriculture and industry, while the shares of
other sectors for various regions are about the same.

Fig. 1. The share of employment of different sectors in the regions of Ukraine
Source: data ofthe State Statistics Service of Ukraine, evaluation o fauthors

To measure the diversification of employment in different labor market sectors in
regions of Ukraine we use the Theil index that characterizes the entropy measure of
regional disparities in terms of employment sectors and is given by [G. Petrakos,
L. Topaloglou, 2008]

310



m

T 7 (1

i=1
. EMPL . .
where et ZXIMPL, the share of employment in the i-th sector of r-th

region; er = 2”7eri - the overall proportion of employment in the r-th region. Note

that -( EMPL, }/Ft ’l\z ]wpinj :S', " - the share of i-th sector in r-th

region, | fr =1e Due to the division of Tr to the theoretical maximum In (m),

where m - the number of sectors, we get the normalized index of sectoral
diversification in each region, which includes the value in the interval [0, 1]. In
particular, the normalized index for the region r takes the value 0 if only one sector

* exist in this region and 1if all m sectors conclude the same number of people. At the
national level using the average Theil index

n 1
K Tr = Z e In—,

-lr e
€ wheree n - the number of regions.

Table 1
Sectoral Diversification Indexes of Employment in Different Regions of Ukraine
Region 2004 2009 2014
Crimea 0,8811 0,8944 —
Vinnytsia 0,8237 0,8640 0,8399
Volyn 0,8366 0,8575 0,8652
Dnipropetrovsk 0,8496 0,8606 0,8596
Donetsk 0,8411 0,8609 0,8563
Zhytomyr 0,8483 0,8946 0,8960
Zakarpattia 0,8710 0,8929 0,8781
Zaporizhia 0,8490 0,8757 0,8705
Ivano-Frankivsk 0,8743 0,8882 0,8607
Kiev Obi. 0,9003 0,9254 0,9171
Kirovohrad 0,8390 0,8732 0,8640
Luhansk 0,8414 0,8539 0,8369
Lviv 0,9076 0,9193 0,9081
Mykolaiv 0,8822 0,8692 0,8566
Odessa 0,8943 0,9121 0,9058
Poltava 0,8575 0,8827 0,8729
Rivne 0,8881 0,8883 0,8743
Sumy 0,8642 0,8984 0,8897
Temopil 0,8486 0,8798 0,8501
Kharkiv 0,8860 0,8871 0,8936
Kherson 0,8357 0,8546 0,8476
Chberkasy 0,8467 0,8750 0,8676
Chemivtsi 0,8606 0,8683 0,8676
Chemihiv 0,8487 0,8705 0,8687
Kyiv 0,9040 0,8987 0,8927
Sevastopol 0,9296 0,9244 —

Source: evaluation of authors
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The calculated value of regional Theil index show that different regions of Ukraine
have different degrees of specialization in sectors which also shows different trends
over time. In particular, in 2004 the index of sectors diversification for different
regions ranged from 0.821 to 0.907 (with an average of 0.859); in 2008 it increased
and was in the range 0f 0.852 to 0.925 (with a mean value of 0.880), whereas in 2014
it slightly decreased again and was in the range from 0.836 to 0.918 (mean value of
0.872). Note that in most regions (18 regions) over time throughout the period from
2004 to 2014 industrial diversification increased. Moreover, comparing the degree of
specialization sectors in regions we see that during this time period there was some
alignment of regions in terms of employment in different sectors, as evidenced by
decreasing the slope coefficient regression (Fig. 2). In particular for the regions with
higher in 2004 than the average in Ukraine Theil the index it decreased slightly, while
those regions witch were characterized at the beginning rather low index Theil and
higher degree of sectoral specialization, on the contrary we observe the increase its

relative diversification.

Fig. 2. Change in sector diversification indices
Source: evaluation ofauthors

Khmelnytsky, Chemivtsi, Kherson, Volyn, Kirovograd, Temopil regions
(dominated by agriculture sector, which employs about a third of employees (28-
33%)) and Luhansk region (36% of employment in trade, the largest share of the
trade sector in Ukraine) are the most specialized among the regions of Ukraine. For
the entire period the most diversified by sector regions are Kiev, Lviv, Odessa and
Kharkiv regions. Note also that the Zhytomyr region, which in 2004 showed the
average index of diversification by reducing the share of employment in agriculture
from 28% to 15% now is the most diversified region.

The main difference between Ukrainian economy compared to countries of the
European Union is a significant excess shares in agriculture and trading, but shares of
construction, industry, transport, finance, real estate sector and healthcare are low.
Comparing the level of specialization in employment in Ukraine and other European
countries (Table 2) we see that the national economy is somewhat lower degree of

diversification.
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Table 2

Sectoral Diversification Index of Employment in Ukraine and Europe
Year Ukraine ELI15 Czech Hungary Latvia Estonia Bulgaria Romania Poland
2«» 0881 0927 088 0906 0915 0901 0,880 0,752 0,902
2004 0,890 0929 0884 0915 0929 0899 0,882 0,816 0,903
2007 0903 0930 0881 0913 0933 0915 0884 0,838 0,912
2008 0906 093 0888 0920 093 0909 0,892 0,853 0,918
2009 0905 0937 0898 0927 0947 0923 0,897 0,858 0,926
2010 0,905 0937 0,900 0927 0944 0923 0,897 0,859 0,929
2011 0,902 0,937 0894 0925 0947 0923 0,899 0,866 0,929
2012 0,900 0,93 0897 0931 0954 0927 0,898 0,861 0,931
2013 089% 0935 0900 0931 0949 0929 0,905 0,863 0,931
,2014 0,898 0944 0897 0928 0948 0926 0911 0,869 0,933
Source: evaluation of authors

More specialized are only Romania and Bulgaria. Furthermore, in all EU countries over
the past decade the level of diversification increased, while in Ukraine it has not changed.
iNote also that despite the different level of sectoral diversification in the regions of
Ukraine none of the regions showed the level that is inherent for countries EU15.

To measure of economic integration degree of Ukraine's regions with different
world area we determine the regional economic integration indices RIEI. The
calculation we based on the volume of trade in goods and services. The index of
economic integration with European countries at the national level for each sector (i)
and given year (t) is

TRADE) EUR )t
IEKEURI, = ) ) 2
TOTALTRADE,

where TRADE(EUR)i,t - the trade volume (import and export) with European
country for z-th sector in year t; TOTALTRADEIe- the total trade of z-th sector in year
t. 1Elis in [0,1], and is equal O if there is no economic integration and 1 if there is full
economic integration. Statistics shows that exports and imports in the sectors of
agriculture and industry have different distribution in different years. Comparing the
2006, 2008 and 2013, we see that the dynamics of trade in agricultural products is
characterized by a growing trend, and industrial trade volume in 2013 compared to
2008 decreased contrast. In addition, in 2013 in respect to previous years the share of
trade in Ukraine agricultural production with Europe, America and CIS was the
lowest, while with the countries of Asia and Africa the highest. In 2014 we see a
decrease in trade for sector of agriculture with all countries (mainly due to the
decrease in imports) and reducing the export and import industry with the CIS
countries. The share of trade volumes with different groups of countries in 2014
compared to 2013, excluding the share of industry trade with the CIS countries,
which fell significantly, almost unchanged.

In the absence of statistics for the trade with various countries at the regional level
in order to determine the regional economic integration indices we calculate regional-
sectoral location quotient [G. Petrakos, L. Topaloglou, 2008]

LQri= (EMPEi/ EMPLr)/ ( EMPLj/ EMPL), ®3)

where EMPLh - the number of employees for z-th sector in r-th region; EMPL -
the total number of employees in r-th region; EMPL - the total number of employees
in i-th sector; EMPL - the total number of employees in Ukraine. Values of LQxi are
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greater than 0. Values greater than 1 indicate that the part of i-th sector in the region
is higher than in the country as a whole (Table 3).

Analysis of calculated quotients for different sectors in different regions of Ukraine
shows that in each direction of economic activity there are several areas where LQ
greater than 1 The largest contribution to employment in the agricultural sector
belongs to Ternopil, Vinnytsia and Kherson regions for which the ratio L,Q greater
than 1.7 and Kirovograd, Khmelnitsky, Volyn, Zakarpattia, Ivano-Frankivsk,
Mykolayiv, Cherkasy, Chernivtsi and Chernihiv regions, the rate of which fluctuate
from 1.37 to 1.66. The least agriculture LQ are in Dnipropetrovsk and Kyiv region
with factor of 0.4. Dnipropetrovsk, Donetsk, Luhansk, Zaporizhia, Kharkiv and
Poltava regions (LQ from 1.2 to 1.6) dominate in industry employment, while in
Zakarpattya, Odesa, Ternopil and Kherson regions LQ factor for the industry does
not reach the value 0.7. The construction sector dominates in Lviv region
(LQ = 1,58), and the transport sector - in Odessa and Kiev. The financial sector is
concentrated in the Kiev city with LQ = 4,03 and in Dnipropetrovsk. Note that after
2014 regional sectoral allocation didn’t change.

Table 3

Regional-Sectoral Location Quotiens of Ukrainian Regions
Agri- Const-  rage  TMANS- pinance DU (foapn

Region culture Industry ruction port cation
Vinnytsia 181 0,71 0,61 0,81 0,88 0,66 1,10 1,14
Volyn 137 0,80 0,68 0,97 0,80 0,74 1,33 1,10
Dnipropetrovsk 0,42 162 0,89 111 1,02 125 0,91 0,92
Donetsk 0,69 1,50 1,24 113 1,03 0.59 0,69 0,87
Zhytomyr 0,87 0,87 0,96 1,04 1,14 0,62 112 110
Zakarpattia 1,45 0,71 1,32 0,90 0,77 0,47 1,06 0,86
Zaporizhia 0,92 1,39 0,96 1,00 0,80 0.75 0,87 101
Ivano-Frankivsk 1,66 0,78 112 0,83 0,64 0,56 1,16 1,10
Kiev Obi. 0,39 112 0,87 0,96 1,39 1,48 0,99 1,28
Kirovohrad 1,62 0,83 0,77 0,78 101 0,44 1,08 113
Luhansk 0,80 122 1,10 1,34 0,93 0,57 0,74 0,92
Lviv 1,07 0,93 158 0,87 1,03 0,77 113 1,18
Mykolaiv 157 0,85 0,85 0,90 0,88 0,54 0,97 0,87
Odessa 0,95 0,56 0,99 1,06 158 0,92 1,07 0,96
Poltava 117 1,20 0,76 0,90 0,96 0,68 0,98 1,09
Rivne 1,04 0,83 113 1,16 0,86 0,60 1,15 1,09
Sumy 1,32 0,99 121 0,82 0,86 0,63 1,04 1,04
Ternopil 1,83 0,58 0,78 0,78 0,70 0,53 1,27 1,14
Kharkiv 0,78 1,19 1,10 1,02 0,99 0,76 1,06 0,93
Kherson 171 0,62 0,68 0,96 0.72 0,60 1,06 0,95
Cherkasy 1,56 091 0,99 0,82 0,87 0,78 1,00 111
Chernivtsi 1,63 0,62 111 0,89 0,70 0,53 1,09 1,03
Chernihiv 141 0,79 0,56 0,95 0,74 0,93 1,00 122
Kyiv 0,02 0,52 0,98 111 140 4,03 1.00 0,76

Source: evaluation of authors

Regional economic integration indices we calculate by the formula
RIEIr, =}§I(1EIL,XLQ,,). (4)
i
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Analysis of regional integration index (Table 4) shows that compared to 2008 in all
regions of Ukraine the degree of integration of agriculture sector with Europe and the
CIS weakened, while significantly increased with the countries of Asia and Africa.
However the industry sector during 2008-2013 demonstrates the significant temporal
changes in regional indices R1EI. In 2014 the level of regional agriculture integration
with Asia reached the respective levels of integration with Europe and Africa RIEI,
and in some areas even exceeded the values with CIS countries. Also in 2014 there
was a change in the regional economic integration indices of industry. In particular,
the highest index value is obtained in this year for Europe.

Table 4
Regional Economic Integration Indices
Region Agriculture ind_ustry )
Europe SIC Asia Africa America Europe SIC Asia Africa America
Vinnytsia 0,636 0,218 0,670 0,223 0,058 0,258 0,243 0,150 0,000 0,030
Volyn 0,480 0,164 0506 0,168 0,043 0,291 0,273 0,169 0,000 0,034
Dnipropetrovsk 0,148 0,051 0,156 0,052 0,013 0,592 0,556 0,344 0,000 0,069
Donetsk 0,244 0,084 0,257 0,086 0,022 0,548 0,514 0,318 0,000 0,064
Zhvtomvr 0,307 0,105 0,323 0,108 0,028 0,317 0,298 0,184 0,000 0,037
Zakarpattia 0,510 0,175 0,538 0,179 0,046 0,259 0,244 0,151 0,000 0,030
Zaporizhia 0,324 0,111 0,342 0,114 0,029 0,508 0,477 0,295 0,000 0,059
Ivano-Frankivsk 0,583 0,199 0,614 0,204 0,053 0,285 0,268 0,166 0,000 0,033
Kiev Obi. 0,137 0,047 0,145 0,048 0,012 0,410 0,385 0,238 0,000 0,048
Kirovohrad 0,571 0,195 0,602 0,200 0,052 0,304 0,286 0,177 0,000 0,035
Luhansk 0,280 0,096 0,295 0,098 0,025 0,446 0,419 0,259 0,000 0,052
Lviv 0,375 0,128 0,395 0,131 0,034 0,338 0,317 0,196 0,000 0,039
Mykolaiv 0,551 0,188 0,580 0,193 0,050 0,311 0,292 0,181 0,000 0,036
Odessa 0,333 0,114 0,351 0,117 0,030 0,204 0,191 0,118 0,000 0,024
Poltava 0411 0,241 0433 0,144 0,037 0,437 0,410 0,254 0,000 0,051
Rivne 0,366 0,125 0,386 0,128 0,033 0,304 0,285 0,176 0,000 0,035
Sumv 0,464 0,159 0,489 0,163 0,042 0,360 0,339 0,209 0,000 0,042
Temopil 0,643 0,220 0,677 0,225 0,058 0,212 0,199 0,123 0,000 0,025
Kharkiv 0,274 0,094 0,288 0,096 0,025 0,435 0,409 0,253 0,000 0,051
Kherson 0,601 0,205 0,633 0,211 0,054 0,224 0,211 0,130 0,000 0,026
Cherkasy 0,549 0,188 0,578 0,192 0,050 0,332 0,312 0,193 0,000 0,039
Chemivtsi 0,572 0,196 0,603 0,201 0,052 0,224 0211 0,130 0,000 0,026
Chemihiv 0,496 0,170 0,523 0,174 0,045 0,289 0,271 0,168 0,000 0,034

Source: evaluation ofauthors

Comparing the integration levels of agriculture sector and industry in terms of
employment shows that most regions of Ukraine, except six industrial regions
(Dnipropetrovsk, Donetsk. Zaporizhia, Kyiv, Luhansk, Kharkiv regions) are more
integrated with Europe for agriculture sector. At the same time exploring the integration
degree of the Ukrainian regions with the CIS countries we get the opposite result - for
most regions index integration of industry with these countries is much greater than the
corresponding index of agriculture integration. Note also that in 4 regions (Chernovtsy,
Vinnitsa, Kherson and Temopil) the total RIEI for agriculture is almost three times
higher than RIEI for industry, and for another 10 areas RIEI are twice. Overall analysis
of regional integration index found that agriculture regions of Ukraine are more
integrated with Europe, while industry - with CIS countries.

Index geographical attractiveness of region we define under gravity index formula
[D. Kallioras, G. Petrakos, 2010]
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GRAVITYr = ;; [pOPr x POPj / drj), (5)
where POPr - population in r-th region, for with we calculate GRAVITY index;
POPj - population in j-th region (/=1,...,25, jfr); drj - the distance between the
centers of the r-th andy'-th regions. Analysis of regional GRAVITY index showed the
most accessible and geographically attractive the Dnipropetrovsk, Donetsk, Kharkiv,
Zaporizhia, Lviv and Odessa, Luhansk, Kyiv region in relation to other regions of
Ukraine, while Chemivtsi, Sumy, Chemivtsi and Chemihiv regions have the lowest
indices

Part 2. Econometric modeling and results

We conducted also the features research and econometric modeling of dynamic
changes in regional employment and productivity. Empirical research of nominal
employment in different regions of Ukraine for the past 10 years reveals significant
regional differences in the dynamics of changes in interest total employment and the
number of employees in various sectors. In particular, during 2004-2013 in half of the
regions, despite falling population, we saw an increase in the nominal employment
(among others, in the Temopil region by 14.2%, Rivne - 13.1%, Chemivtsi - 10.8%,
Ivano-Frankivsk - 9.6%, Volyn - 5.1%, Lviv - 4.5%, Odessa - 2.4%), although in
some regions the total employment decreased (most in Chemihiv (-6.5%) and
Donetsk (-5.7%) regions). However, the dynamics of the number of employees in the
industry is caused by negative growth rate, which is an average of -7.5% in all
regions of Ukraine. The percentage change in employment in regional agriculture is
characterized by greater compared to total employment and employment in the
industry, and a large variation of left-sided asymmetry. Increasing the number of
people employed in the agricultural sector (about 9%) occurred only in third regions
of Ukraine (Lviv, Rivne, Kharkiv, Chemivtsi, Donetsk, Mykolaiv, Ivano-Frankivsk
and Temopil), has undergone significant agriculture changes in Kyiv (-59, 7%),
Zhytomyr (-45.5%) and Dnipropetrovsk (-37.4%) regions, whereas other regions
falling in agriculture employment rate ranged from -3% to -27%. In 2014 we saw a
drop in total employment and the number of people employed in agriculture and
industry for all regions of Ukraine.

Table 5

Characteristics of the percentage change in employment in the regions of
Ukraine, 2004-2016pp.

Percentage change in Percentage change in Percentage change

Characteristics total employment agriculture employment in industry
employment
Mean -0,055217 -0,216251 -0,259587
Median -0,061592 -0,168564 -0,243927
Maximum 0,084570 0,163315 -0,003802
Minimum -0,174262 -1,003302 -0,605819
Std. Dev. 0,068575 0,262620 0,130197
Skewness 0,507263 -1,151290 -0,471559
Kurtosis 2,735898 4,760967 3,707068
Jarque-Bera 1,099011 8,402882 1,389417
Probability 0,577235 0,014974 0,499220
Sum -1,325196 -5,190035 -6,230079
Sum Sq. Dev. 0,108159 1,586289 0,389881

Source: evaluation ofauthors
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To model the changes in regional employment in general, as well as in the sectors
of agriculture and industry in particular we use econometric models. Based on the
economic and mathematical analysis, evaluating and comparing the various
econometric models we chose such specifications:

Ain EMPLr = «, + a2E04_agrr+ a3EMPLO04_agrr/ POP04r+ a4 ARIEI(EUR)_indr +
+a, ARIEI(CIS)_indr + a6 (ARIEI(EUR)_agrr+ ARIEI(CIS)_agrr) +
+a7(ARIEI(ASIA)_agrr+ ARIEI(AFR)_agrr) +a8In GRAVITM)4r+ a, THEIU+ elr,
Ain EMPL_agrr=p\ +/2E04_agrr+ /23E04_servr+/24AEMPLO04_agrr/ POPO4r+ +

(ARIEI(EUR)_agrr+ ARIEI(CIS)_agrr) + (ARIEI(ASIA)_agrr +
+ ARIEI(AFR)_agrr) + plIn GRAVITY04r+ ATHEIL + e2r,
In EMPL_indr= 71+ 72E04_indr+ y3EO4_servr+ 74EMPLO4_indr/ POP04, +
+ 7, ARIEI(EUR)_indr+ yf, RIEIO8(CIS)r+ 77 RIEIO8(ASIA)r +
+ 7s In GRAVITYD4r + y9 ATHEIL,. + 3.

Here EMPLO4r define the total employment in r-th region in initial 2004; POPO04r-
population of r-th region in 2004; E04_agrr- the agriculture share in r-th region in
2004; EO4_indr - the industry share in r-th region in 2004; E04_servr- the service
sector share in r-th region. Variable RIEI(EUR)r, RIEI(CIS)r, RIEI(ASIA)r,
RIEI(AFR)r denote economic integration indices of r-th region with Europe, CIS,
Asia and Africa countries respectively. ARIEI, - change in the index of economic
integration in the r-th region for the period 2008 to 2013. Variable ATHEIL
characterizes the change in the index of diversification (specialization) employment
in various sectors of r-th region during 2004-2013 years and GRAVITY04r variable
indicates the geographical attractiveness index r-th region in 2004.

The estimates of the models parameters determine the impact of differences in
geographical location of the region, the initial level of employment, the share of
individual sectors, the degree of economic integration and diversification index of
economic sectors in the region to the change in nominal employment in the region
and also in regional employment in agriculture and industry.

Analyzing the impact of exogenous variables on regional employment change, we
found that the initial share of the region in the agricultural sector of Ukraine is a
significant factor that has influence to the future dynamics of the number of
employees in the region. Regions that are characterized by higher initial (2004) share
of agriculture sector, showed dining the years 2004-2013 total employment growth,
but that was accompanied by decreasing the number of employees in agriculture.
Instead, the initial share of industry in the region had no significant effect on change
in total employment and agriculture employment, but the negative impact on
employment change in the industry. The results indicate that the industrial sector in
the regions in which its share in terms of lower can better withstand external and
internal instability of the economic environment and structural changes in the
economy. However, higher initial share of employment in services in the region
provided the other conditions of equality and promotes agriculture and industry
growth rate and the growth of employment and development of these sectors.

The increase in employment in the region depends inversely on the proportion of
employment in agriculture sector the region in the structure of the region's
population, and its increase of 1% causes the decrease in growth rate of total
employment by 0.06%.

The modeling results also showed that a higher index of regional industry
integration with Europe will help increase employment in the region, while higher
levels of industrial integration with the CIS region opposite the deteriorating situation
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on the regional labor market. The level of integration of the agricultural sector
doesn’t change the employment in general, but is a significant factor in changing
agriculture employment. Note that the agriculture which intensified trade relations
with Asia and Africa tend to employment growth, while expanding integration with
Europe and the CIS makes its decline. In addition, a significant factor influencing the
growth of regional employment in the industry is the initial index level of economic
integration in the CIS industry, before the crisis set in 2008.

Growth in factor diversification Theil index is a significant factor in the changes in
employment, confirming the importance of regional specialization in employment
growth in the region. The negative estimated value revealed that regional
diversification in Ukraine does not allow muffle inherent in every industry shocks
arising from integration processes, crisis and instability of the situation, but rather
increase the impact of storms and weaken the economy in general.

Meanwhile, the index of gravity is not a statistically significant factor in any of the
models suggests not that the geographical location of the region has no influence on
the dynamic changes in regional employment.

We explored also the relationship between productivity in the regions of Ukraine,
uneven regional development and integration processes. Statistical data show that the
highest productivity was observed in Dnipropetrovsk, Kyiv and Poltava regions
exceeding three times the values in these unproductive regions: Zakarpattia, Ternopil
and Chernivtsi.

Empirical study of the relationship between productivity in the regions of Ukraine,
uneven regional development and the level of integration processes we conduct based
on econometric models

InPRODrt=  +«itE_servrt+ a3RIEI(EUR)rt + «4t RIEI(CIS)rt+
+ «5tIn GRAVTTYr+ a6 In THEILr+ Ht,

where PRODr denote labor productivity in r-th region in year t, E_servrt -
employment share in r-th region in service sector in year t. We estimate model
parameters for two different years, namely 2008, preceding the beginning of the
economic crisis, and 2013.

Table 6
The Results of Evaluation of Labor Productivity Models
The Equation for

In PROD (2008) In PROD (2013)
Variable Coefficient ~ t-Statistic ~ Coefficient ~ t-Statistic
Const -8.9602 -2.231** -16.2174 -3.894%***
E serv 3.3615 0.857 0.1188 3.468***
In THEIL 3.0137 1.397 7.2349 3.678***
In GRAVITY 0.3567 3 27*** 0.3547 3.668***
RIEKEUR) -0.0028 -0.429 0.0574 3.209***
RIEI(CIS) 0.0318 1.841* 0.0174 3.473%**
R-squared 0.8206 0.8264
Adjusted R-squared 0.7734 0.7807
F - Statistic 17.3829 (0.0000) 18.0887 (0.0000)
White Statistic 1.6866(0.1862) 0.8011 (0.5626)
BPG Statistic 1.8032(0.1604) 1.1278(0.3794)

Source: evaluation of authors
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Analyzing the results of the model evaluation we obtain the following: in 2008
productivity statistically significant only depend on the geographical location of the
region, whereas in 2013 this we had the effect of economic integration indices, Theil
index and uneven share of employment in services. The estimated elasticity in
productivity by Theil index found that increasing the diversification of the regional
index by 1% causes productivity growth in 7.2%.

GRAVITY index is a statistically significant factor of influence in both models,
indicating that the geographical location has significant impact on productivity in the
region. The positive and stable over time coefficient a5 shows that remote
(peripheral) areas have less potential for productivity growth and require to increase
attention to the development and implementation of innovative regional development
strategies.

» Conclusions

The current experience of formation and development of market economy in
Ukraine demonstrates the relevance of studying regional characteristics of domestic
labor sector, defining features of social and economic phenomena in the regions of
our country. As a result of analysis of employment diversification indices for
different regions of Ukraine showed different degree of regional specialization in
sectors which, moreover, show different trends over time. We showed that the most
diversified regions of Ukraine are Kiev, Lviv, Odessa and Kharkiv regions, while the
Khmelnytsky, Chemivtsi, Kherson, Luhansk and Volyn —by contrast have a high
degree of specialization of employees. However none of the regions of Ukraine is
demonstrate the diversification level which is inherent for the EU.

Modeling demonstrates a convergence of regions in terms of the share of
employment in agriculture and industry. Also found significant positive effects on
employment change in the initial index of economic integration with Europe and the
negative impact index of integration with CIS countries. Specifically the model
results indicate that the higher index of integrating the region with European
countries contributes to employment in the region, while higher levels of integration
with the CIS region opposite the deteriorating situation on the regional labor market.
This result is obtained for the sector of agriculture and industry, demonstrates the
benefits of European economic integration direction Ukraine.

The results of modeling also show that a higher degree of diversification of
industries in the economic structure of the region leads to much better opportunities
for reallocation of the available manpower and existing alternative safer economic
activities, resulting in decline in some sectors does not lead to decline in the regional
economy as a whole. Also acquired new skills and work experience diversity workers
extend business activity, especially in areas where movement of workers observed
not only between companies but also between different sectors.

Econometric analysis and modeling of changes in labor productivity in regions of
Ukraine proves the significance of geographical location of the region, which is
determined based on the evaluation of regional gravity index, which indicates that the
geographical location of production resources significantly affects productivity in
Ukraine. Modeling also proves that the increase in the indices of regional economic
integration with Europe and the CIS stimulate productivity growth. However
elasticities for Europe and the CIS are different and, therefore, are 5.7 and 1.7,
confirming the benefits, feasibility and prospects of Ukraine's integration with the
European Union.
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