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FACTORS OF THE INDUSTRIAL REGIONS’ DEVELOPMENT:
OPPORTUNITIES FOR MODERNIZATION ON AN INNOVATIVE BASIS

Modernization of the economy implies the formation of an effective industrial structure
that should be modernized on an innovative basis. Using the statistical models, it will be in-
vestigated in the paper which modernization factors reveal a statistically significant relation-
ship with the gross regional product (GRP). The purpose of the article is to test three working
hypotheses: not all factors of development have a statistically significant relationship with the
level of regional income; the strength of this relationship differs depending on the factor; the
impact of factors and the strength of relationship depend on the level of the region’s industrial
development. To do this, the regions of Ukraine were divided into three groups: industrially
developed regions, regions of average industrial development and underdeveloped industrial
regions.

The results of modeling showed that for industrially developed regions, as well as for
regions of average industrial development and underdeveloped industrial regions, the factor of
R&D, innovations and of the modern sector of the economy still do not play principal role in
the formation of the regional income in Ukraine. In the industrially developed regions, almost
the entire amount of GRP was determined by the impact of direct foreign investment and lo-
cal budgets’ revenues (excluding transfers). Moreover, the impact of the former increased
significantly in 2015 in comparison with 2010.

A comprehensive analysis has shown that the funds of local budgets cannot be consid-
ered as an effective resource for modernizing the economy on an innovative basis. Major part
of these funds is distributed on solving current social problems in the regions. Moreover,
funds of local budgets are not sufficient enough to cover the expenditures, while the share of
inter-budgetary transfers in the structure of local budget revenues remains rather high.

As far as foreign direct investment is concerned, for now they can compensate domestic
institutions’ weakness, such as access provision to skills and capital for enterprises. On the
other hand, foreign investment can be considered as the factor that restrains the development
and even such that causes degradation. To provide a successful modernization of the econo-
my, the industrial regions should rely on the internal resources for innovative growth, using
the advantages and positive effects of foreign direct investment.

Keywords: industrial regions, industrial policy, modernization, factors of modernizing,
innovation, foreign direct investment.

JEL: 0140, 0250, R110.

Introduction volumes have been declining. Currently
The importance of industry is still manufacturing accounts 15.3% of the world
high, despite the fact that in recent years its gross dom estic product (GDP) and 15.8%
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of the European Union GDP [1]. The Euro-
pean Commission estimates that for every
100 jobs created in industry, from 60 to 200
new jobs come into existence in the rest of
the economy, depending on the industrial
sector [2].

In 2015, the United Nations adopted
the Sustainable Development Program until
2030. One of its goals concerns an active
increase of industrial production share in the
overall employment and GDP by 2030 by
integrating of small-scale industrial and oth-
er enterprises into value chains and markets,
upgrading infrastructure and industries with
greater resource-use efficiency, using clean
and environmentally sound technologies and
industrial processes, boosting scientific re-
searches, upgrading technological capabili-
ties and encouraging innovation. The latest
documents of the United Nations Industrial
Development Organization are devoted to
the roles of technology and innovation in
inclusive and sustainable development of
industry in the regional aspect as well [3, 4].

In recent years, one of the most exam-
ined questions concerning industrial devel-
opment is why some industrial regions are
able to adapt and shift to new developmental
trajectories, while others «remain locked in
decline over time» [5].

The former leaders of regional devel-
opment faced such previously unfamiliar
phenomena as stagnation and setback in
production, bankruptcy and restructuring of
giant enterprises and, as a result, high un-
employment, an outflow of skilled special-
ists, a general decline of quality of life. Such
situation is most common for old industrial
regions, which since the Industrial revolu-
tion until the period of mass industrializa-
tion and after it developed as territories of
concentrated industrial production due to
mass construction of industrial facilities
mainly in the form of territorial production
complexes in limited monofunctional terri-
tories. Old industrial areas, affected by long-
term deindustrialization, lack of sufficient
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capital and advanced technologies face
greater challenges in adapting to new eco-
nomic realities than other regions do.

However, results of industrial restruc-
turing vary remarkably from region to re-
gion. It was shown in empirical researches,
which were focused on the diversity of in-
dustrial development inside the country,
even inside conurbation [6], as well as on
regional differences of different countries
[7; 8]. These researches have revealed that
some regions are better than others able to
trigger changes in the economic structures,
institutions and knowledge basis.

In Ukraine, the volume of industrial
production varies considerably by regions
too. This indicator is 44 times higher in
Dnipropetrovsk region than in Chernivtsi
region [9]. So, the significance of industry
in regions of Ukraine is different, and de-
termines the peculiarities of their develop-
ment.

The indicator of the Gross Regional
Product (GRP) per capita in industrial re-
gions is considerably higher than the aver-
age in Ukraine®. The difference between the
best values (Poltava region) and the worst
values (Chernivtsi region) was 3.3 times,
which means that there are significant dif-
ferences in the development of regions de-
pending on their industrial specifics.

To identify the causes of this state of
affairs and to continue the ideas of the pre-
decessors, [10-12], this study focuses on the
analysis of the impact of factors contributing
to modernization of the economy of
Ukraine's regions through their interrelation
with the level of GRP. Using the statistical
models in the paper, it will be investigated,
which modernization factors reveal a statis-
tically significant relationship with GRP.
The purpose of the paper is to test three
working hypotheses: 1) not all factors of
development have a statistically significant

! Since 2014, Donetsk and Luhansk regions
have been excluded, and their GRPs have dropped
considerably as a result of an armed conflict.
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relationship with the level of regional in-
come; 2) the strength of this relationship
differs depending on the factor; 3) the im-
pact of factors and the strength of relation-
ship depend on the level of the region’s in-
dustrial development.

Literature review

X.Hu and R. Hassink focus on two
main impact factors for old industrial areas:
industrial-sectoral impact factors and institu-
tional-political impact factors [5]. The first
group of impact factors includes the extent
of industrial specialization; the characteris-
tics of the dominant industry; the quality of
regional innovation system; international
economic influences (integrating local tradi-
tional industries into global production net-
works). The second group impact factors are
associated with regional national and supra-
national institutes. Political status of regions
(decentralization of regions); cultural tradi-
tions, regional identity of individuals and
groups, social capital and trust; functions,
aims, and incentives of political leadership
in regions; a national political system and
state strategies; supra-national institutional
influences on national industrial policy have
a strong effect on the regional restructuring.

For D. Acemoglu and J. Robinson on-
ly institutions have crucial importance for
modernization. Inclusive economic institu-
tions stimulate the economic activity and
increase in productivity through the guaran-
tee of property rights. Such institutions “en-
courage” the masses to participate in the
economic activity, which enables them to
show their talents and skills, to make choic-
es on their own will” [13, p. 68]. Extractive
institutions have opposite properties and
“are created for taking incomes and benefits
from one social group in favor of another”
[13, p. 70].

The development of technology and
education is impossible without inclusive
institutions. Sustainable economic develop-
ment is accompanied by technological im-
provements that make factors of production
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more efficient. Such improvements are
achieved through the development of sci-
ence and activity of entrepreneurs who have
an incentive to implement scientific
achievements in profitable projects. Techno-
logical achievements relate to the education,
skills, knowledge and know-how of the
manpower that are acquired throughout life
[13, p. 72-73].

To transform a new knowledge into
innovations and then implement them in the
production process, it is necessary that each
level of space and as many people as possi-
ble could ensure the “effects of progress in
productive use of new knowledge, which
increases” [14, p. 11]. Motivation of em-
ployees and productivity of their labour de-
termine the production efficiency, and crea-
tive and innovative abilities of employees —
competitiveness of the enterprise. The de-
crease of the number and share of workers
with professional skills in the region indi-
cates the slow processes of technological
modernization of industry (or their complete
absence in certain types of activities) [15,
p. 22].

The knowledge creation studies ex-
plain the nature of the innovation system
according to the region's category. So, F.
Todtling and M. Trippl claim, that old in-
dustrial regions are less innovative due to
specialization in traditional industries and
predominance in the regional production
structure of the large companies. Old indus-
trial regions often focus on technical skills;
managerial skills and “modern” qualifica-
tions frequently missing [16, p. 10].

The paper [17] presents the results of a
comparative analysis of the influence of the
institutional environment on innovation ac-
tivities and relations in the knowledge inten-
sive sectors of the industrial regions in the
Czech Republic (Moravia-Silesia) and Aus-
tria (Upper Austria). In both regions, the
ICT sector has developed to a large extent in
recent years and now constitutes a large
share of income and jobs. However, the con-
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tribution of new sectors to the development
of innovation in these types of regions is
different because of the different institution-
al environment in which local actors act, as
the researchers explain.

Compared to Moravia-Silesia, Upper
Austria has not only a larger proportion of
high-tech companies in relation to basic in-
dustries, but also a thicker institutional envi-
ronment’. Software development companies
in Upper Austria are more focused on prod-
ucts and technology in their innovations,
while firms located in Moravia — on changes
in marketing and organizational practices,
due to the different stages of the formation
and development of software sectors in two
regions. The Moravian-Silesian economy
has undergone significant restructuring,
which has also affected the development of
software and ICTs. Software development
companies have adapted to the business en-
vironment with new strategies, organiza-
tional structures and marketing innovations.
But firms in Upper Austria, on the contrary,
worked in the environment of more techno-
logical firms, where the competitive ad-
vantage is more in product innovations than
in organizational and marketing innovations.

Software firms in Upper Austria use
knowledge-generating institutions (universi-
ties, technical colleges, and research institu-
tions) to a much greater extent to acquire
technological know-how, unlike companies
in Moravia-Silesia. In addition, international
sources of knowledge are much more im-
portant in Upper Austria as compared to
Moravia-Silesia. Software firms from Mo-

! The notion of "institutional thickness" was
first used in the works of British geographers E.
Amin and N. Trift. They emphasized that institutions
have a decisive influence on economic development.
Universities, research and development centers and
their research facilities, training centers that provide
science and technology parks with specific assets,
information and knowledge can greatly contribute to
the innovative economic development of the region,
the formation of regional development trajectories.
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ravia-Silesia mainly depend on national
sources of knowledge. The greater tendency
of Austrian firms to external and interna-
tional sources of knowledge is attributed to
the high share of Upper Austria in a techno-
logically more sophisticated innovation
product, unlike the Czech region.

The particular conditions and the ex-
isting knowledge base have an evolutionary
effect on the formation of modern industries
in industrial regions. It is empirically proven
that old mature industries can become the
basis for a new science-intensive sector
[18]. An example of the KoSice region (Slo-
vakia) demonstrates how using previous
technological priorities and new opportuni-
ties a lock-in for the further development of
the region on an innovative basis can be
overcome. An important condition for
achieving the goal is the availability of suf-
ficient potential to provide a highly skilled
workforce by the regional universities,
which is a key factor in the development of
modern science-intensive sectors, as well as
international connections that provide tech-
nological development.

So, the factors, contributing to the de-
velopment of the region, are its characteris-
tics, the implementation of which is a condi-
tion for modernizing the regions’ economy
on an innovative basis and for their dynamic
development.

The selection of factors for further re-
search is related to the possibilities of their
statistical measurement for quantitative as-
sessment of their influence on formation of
GRP. Today, there is no objective statistical
information regarding the integration of
local traditional industries into global man-
ufacturing networks. For the same reason, it
is difficult to determine the influence of
institutional factors, indicating the ability
of regions to develop on an innovative ba-
sis. The practical consequences of decen-
tralization in Ukraine can be fully deter-
mined only a few years after full implemen-
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tation of all its (decentralization) provisions
and directions. Proceeding from this, in or-
der to achieve the goal stated in the work,
the focus is made on the following factors:
human potential, R&D and innovation, the
modern sector of the economy (that repre-
sents a science-intensive economy). The
development of high-tech industries is
based on large-scale investments, and,
therefore, financial support for the region's
development is a factor for modernizing its
economy. The factor of political status of
the region, which envisages decentralization
(according to X. Hu and R. Hassink) is pro-
posed to measure by using the indicator
“number of public associations per 10000
inhabitants”. To assess the level of industri-
al specialization and to characterize a dom-
inant industry the indicators are taken,
which describe a part of modern sector in
the economy of regions.

Methods

In Ukraine, the industrial potential is
concentrated mainly in seven regions —
Dnipropetrovsk, Donetsk, Zaporizhya, Pol-
tava, Kharkiv, Kyiv and Luhansk which are
defined as industrially developed regions. In
2015, the share of these regions in the total
industrial production was about two thirds
(59,6%).

Another group of regions can be con-
sidered as regions of average industrial de-
velopment — Lviv, Cherkasy, Odesa, Vinny-
tsya, Mykolayiv, Sumy, Ivano-Frankivsk
with a total share of 18.8%. The third group
consists of regions that are poorly industrial-
ized, their share in the industrial develop-
ment is 13.4%. On average, one region ac-
counts for 8.5% in the first case, 2.7% in the
second one and only 1.3% in the third group
of the total industrial output of the country
(Figure 1).
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Figure 1. Rating of regions in the total volume of industrial production, in percents
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In 2016, social and economic devel-
opment of Ukraine was characterized by an
increase in the volumes of industrial produc-
tion as compared with the previous year.
However, this happened against the back-
drop of a catastrophic decline in the indus-
trial production observed in the previous
years. In 2015, compared to 2014, this indi-
cator declined in almost all regions, but the
largest decline was experienced by such in-
dustrialized regions as Luhansk (66.0%) and
Donetsk (34.6%) [20]. First of all, this is

due to the situation in Donbass, where there
was a large-scale reduction of production
and disruption of economic relations.

To study the degree of impact of fac-
tors on GDP, the data of the State Statistics
Service and the State Treasury of Ukraine
have been used. The indicators are selected
in such a way that they adequately reflect
the characteristics, the implementation of
which enables to modernize the region's
economy (Table 1).

Table 1

System of indicators, determining the impact of development factors on regional income

Groups

Indicators

Human capital

o number of pupils, students of vocational and technical educational
institutions per 10,000 inhabitants

« number of students of higher educational institutions having I-1V lev-
els of accreditation per 10,000 inhabitants

« employed population, % (percent of inhabitants, age 15-70 years)

« number of public associations per 10,000 inhabitants

R&D and innova-
tion developments, %

employees, %

tion activity, %

« share of organizations performing scientific and scientific-technical
« share of personnel of scientific organizations in total number of hired

« share of local budgets’ funds in financing scientific and scientific-
technical developments, %

« share of industrial enterprises that implemented innovations, %

e share of company’s own funds in total amount of financing innova-

Modern sector of
economy

%

e share of investments in medium- and high-tech industries (to total
value of investments in region), %
« share of employees engaged in high-tech science-intensive services,

« share of investments in high-tech science-intensive services, % (to
total investments in region)

Financial resources

per capita, UAH

« capital investment per capita, UAH

« foreign direct investment (FDI) per capita, US dollars

e inter-budgetary transfers (other subsidies and subventions) from the
State budget of Ukraine to local budgets per capita, UAH

« funds of the State Fund for Regional Development, used in the region

« local budgets’ revenues (excluding transfers) per capita, UAH

Source: compiled by the authors.
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To justify the factors that ensure the
economic development of the region, a da-
tabase was created, containing the infor-
mation on 17 variables for 24 regions in
2010 and 2015 (in 2010, there was no State
Fund for Regional Development).

Determination of the most influential
indicators is based on their relevance to the
effective indicator (GRP per capita in the
region), which is estimated on the basis of a
content analysis and paired correlation coef-
ficients.

In order to determine the impact of
factors on the level of GRP, under the ab-
sence of multicollinearity between the fac-
tors in each group separately, nine indicators
were included in the multi-factor regression
model in 2010, and in 2015 there were sev-
en indicators representing all four groups.

In 2010:

number of pupils, students of voca-
tional and technical educational institutions
per 10,000 inhabitants (x»);

employed population (percent of in-
habitants, age 15-70 years) (xz);

number of public associations per
10,000 inhabitants (x¢);

share of personnel of scientific organi-
zations in total number of hired employees
(*8);

share of industrial enterprises that im-
plemented innovations (x4);

share of employees engaged in high-
tech science-intensive services (x43);

capital investment per capita (x4z);

FDI per capita (x¢);

local budget revenues (excluding
transfers) per capita (x,3).
In 2015:

number of students of higher educa-
tional institutions having I-1V levels of ac-
creditation per 10,000 inhabitants (x,);

employed population (percent of in-
habitants, age 15-70 years) (x3);

share of personel of scientific organi-
zations in total number of hired employees

(xg);
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share of industrial enterprises that im-
plemented innovations (x4p);

share of employees engaged in high-
tech science-intensive services (x43);

capital investment per capita (xyc);

FDI per capita (x,¢);

local budgets’ revenues (excluding
transfers) per capita (x,g).

In 2010 and 2015, according to multi-
ple regression equations, only two parame-
ters were found to be statistically significant
in the selected set of factors:

foreign direct investment per capita
and local budgets’ revenues (excluding
transfers) per capita. The final regression
equation looks like

In 2010:
E,., =64%
a = 0.05
Fﬂ = { vy = 2 = 35
v, = 21
D}n_ﬂ_ = 0.939
Fp =161.1
F, > F,
Standardized regression equation:
tseap = 0-166 t, + 0.846t,
in 2015:
Verp = —8621.04+21.38x,, + 5.41x,5 (2)
E,.;=155%
a = 0.05
F, = [ v, =2
v, = 21
D::_ﬂ_ = 0.735
F,=29.2
F, > F,
Standardized regression equation:
ty., = 0605t +0484t,
GREP 16 1B

Standardized parameters of the model
(1) indicate that in 2010 the GDP growth in
24 regions of Ukraine on average was al-
most 5.1 times higher due to the factor of
local budgets’ revenues, not to direct foreign
investment in the region's economy. Ac-
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cording to the parameters of the model (2),
it is evident that in 2015 the situation
changed somewhat: the GRP growth was
more influenced by foreign investments —
their impact was almost 1.3 times greater as
compared to local budget revenues.

To test the hypothesis of the depend-
ence of the strength of link between factors
of development and the regional income on
the level of region’s industrial development,
a structural variable (u) was introduced as a
conditional code indicating the belonging
(1) or non-belonging (0) of the region to the
industrially developed region.

As a result, the equation of structural
regression, according to the data of 2010
and 2015 respectively, looks like

in 2010:
Yerp = —1323.3854+ 1976x,,+ (3
13.387x,5 + 2077.375u
E, _..=5.6%
a = 0.05
Fﬁ:[ L‘1=3 1:31
v, =20
D; = 0946
F, =1178
F, > F,
in 2015:

Verp = —26867.649 + 6.942x,, + @)
8.246x,, + 15972.488u

E,.,= 12.9%

a = 0.05
Fﬁ:[ L‘1=3 1:31

v, =20
D; . = 0.855
Fp =394
F, > F,

Parameters at structural variables indi-
cate that the average indicator of GRP,
which is determined by factors (x,¢) and
(x4g) In industrial regions was higher by
2077,4 UAH than in non-belonging to in-
dustrially developed regions, — in 2015 this
difference has already been almost 16,000
UAH.
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According to Table 2, it can be seen
that actual and estimated GRP data are al-
most the same in the industrial regions, indi-
cating a rather high level of adequacy of
models (3) and (4) for these regions. The
exception is Poltava region, which demon-
strated 16.0% formation of GRP per capita
due to the factors other than local budgets’
revenues and foreign investments. In 2015,
this situation was observed in Mykolayiv
and Odesa regions. Only a part of GRP was
determined by the effect of development
factors that are taken into account in models
(3) and (4). The regional distribution of the
remnants of regression models indicates the
need to introduce additional factors into
them, which may be the subject of further
research.

In the regions with underdeveloped
industry the indicated factors are not fully
involved in the GRP growth, as evidenced
by significant deviations of the estimated
GRP from the fact. They are Volyn,
Zakarpattya, Rivne, Ternopil and Chernivtsi
regions.

The results of modeling the impact of
development factors on regional income al-
low to make the following conclusions:

firstly, a statistically significant rela-
tionship with the level of GRP both in 2010
and in 2015 was demonstrated by the indica-
tors from all four groups of factors;

secondly, in the selected set of factors,
the parameters were statistically significant
only for the indicators of the group “Finan-
cial resources”: direct foreign investments
per capita and local budget revenues (exclud-
ing transfers) per capita. The indicator
“Funds of the State Fund for Regional De-
velopment” revealed a statistically insignifi-
cant feedback with GRP per capita in the re-
gion. This may indicate that for the present
this tool is not a factor of region’s economy
development. It is used mainly in the regions
with a rather low level of regional income,
indicating the ongoing trend towards a cen-
tralized balancing of local budgets’;
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Table 2
Relative estimation of the adequacy of regression models by groups
of regions depending on the degree of industrial development *

2010 2015
: GRP per GRP PET | Relative = GRP per GRP PET 1 Relative
Regions . capita, ths. . capita, ths.
capita, ths. UAH error, | capita, ths. UAH error,
UAH, fact ’ % UAH, fact %
calculated calculated
Industrially developed regions
Dnipropetrovsk 34,71 34,23 1,0 65,90 68,65 -4,0
Donetsk 28,99 28,60 1,0 26,86 25,08 7,0
Zaporozhzhia 23,66 26,07 -10,0 50,61 52,63 -4,0
Kyiv 26,14 27,82 -6,0 60,11 60,87 -1,0
Luhansk 19,79 21,18 -7,0 10,78 11,30 -5,0
Poltava 29,65 24,83 16,0 66,39 58,09 13,0
Kharkiv 23,64 23,85 -1,0 45,82 49,85 -9,0
Average by group 26,65 26,65 6,00 46,64 46,64 6,14
Regions of average industrial development
Vinnytsia 14,33 14,70 -3,0 37,27 32,52 13,0
Ivano-Frankivsk 14,81 13,78 7,0 33,17 36,27 -9,0
Lviv 16,35 17,36 -6,0 37,34 36,47 2,0
Odesa 22,54 22,66 -1,0 41,68 34,33 18,0
Mykolaiv 20,28 18,11 1,0 41,50 32,45 22,0
Sumy 15,71 16,83 -7,0 37,17 33,47 10,0
Cherkasy 17,33 17,35 0,0 40,76 35,58 13,0
Average by group 17,34 17,26 3,57 38,41 34,44 12,43
Industrially underdeveloped regions

Volyn 13,92 12,94 7,0 30,39 37,89 -25,0
Zhytomyr 14,62 15,08 -3,0 30,70 33,92 -10,0
Zakarpattia 12,28 11,47 7,0 22,99 30,22 -31,0
Kirovograd 15,53 15,51 0,0 39,36 33,74 14,0
Rivne 13,79 14,46 -5,0 30,35 35,42 -17,0
Ternopil 11,71 10,91 7,0 24,96 29,76 -19,0
Kherson 14,35 14,44 -1,0 30,25 29,31 3,0
Khmelnitsk 13,60 14,46 -6,0 31,66 33,47 -6,0
Chernivtsi 10,94 12,78 -17,0 20,34 29,04 -43,0
Chernihiv 15,41 14,65 5,0 35,20 31,20 11,0
Average by group 13,62 13,67 5,80 29,62 32,40 17,9

! The relative error values exceeding 10 % are in bold.
Source: compiled by the authors.

thirdly, the content analysis and analy- both in the industrially developed regions
sis of paired coefficients determined that the and in the regions of other two groups;
factor of R&D and innovation still do not fourthly, in industrially developed re-
play principal role in the formation of GRP gions, almost the entire volume of GRP is
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determined by the impact of such factors as
foreign direct investment and local budgets’
revenues. The exception is Poltava region,
where a significant part of GRP is formed
due to other factors. It can be assumed that
this is explained by the region's oil and gas
specialization;

fifthly, in the industrially underdevel-
oped regions, the indicated factors of devel-
opment (foreign investment and local budg-
ets revenues) are not fully involved in the
growth of GRP.

Discussion

According to the research results, the
level of regional income is determined, to a
greater extent, by the volumes of local
budgets (excluding transfers) and foreign
direct investment. The analysis presents on-
ly a quantitative description of the impact of
financial resources on the region’s GRP. To
determine how the above factors of the
group “Finances” contribute to the moderni-
zation of the region's economy on an inno-
vative basis, the qualitative characteristics
using the indicators “local budget funds”
and “foreign direct investment” are needed.

The funds of local budgets. Reforms of
Ukraine’s regional policy require the intro-
duction of a new model of inter-budgetary
relations. Equalization subsidies (withdraw-
als) have been canceled and a basic (re-
verse) subsidy has been introduced, as well
as subventions for education and medicine.
In fact, these changes introduced the mech-
anism through which the state, by providing
special transfers (subventions), assumes a
full responsibility for the financial provision
of current expenditures for medical and edu-
cational institutions that are part of the pow-
ers of local budgets and make a significant
amount. As a result, in 2016 local budgets’
revenues increased by 41.7% as compared
to the previous year [21].

However, there are some difficulties
in implementing the reforms of the regional
policy. The data from Table 3 show that lo-
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cal budgets’ financial resources are not suf-
ficient enough to cover the expenditures,
and the share of inter-budgetary transfers in
the structure of the local budgets’ revenues
remains rather high. The share of industrial-
ly developed regions in the revenues of local
budgets is higher than in other two groups of
regions (8.3% vs. 5.5% in the regions of
medium industrial development and 4.2% in
industrially underdeveloped regions in
2016). At the same time, the share of ex-
penditures is also high (14.4% vs. 11.7% in
the regions of medium industrial develop-
ment and 11.2% in industrially underdevel-
oped regions in 2016). As a result, the share
of inter-budgetary transfers of industrially
developed regions in the revenues of local
budgets was the largest (in 2015 and 2016)
among the three groups of regions.

The analysis of the use of local budg-
ets’ funds shows that they are not enough to
be directed for investment purposes. Ac-
cording to the Budget Monitoring, the struc-
ture of local budgets’ expenditures by the
economic classification in 2015 and 2016
looked like this - the expenditures for the
articles “pay with accruals” and “current
transfers to the population for social securi-
ty” amounted more than 60%. Capital ex-
penditures in the total volume of local budg-
ets’ expenditures in Ukraine made up 11.5%
and 15.0% respectively, but a significant
growth was due to the accounting operations
for taking on the balance of lands, belonging
to the communal property in Kyiv city
[2121]. Under such circumstances, the funds
of local budgets cannot be considered as an
effective resource for modernizing the
economy of regions on an innovative basis.

It is important to note that the funds of
the State Fund for Regional Development
are not fully developed. According to the
monitoring of the use of funds from the
State Fund for Regional Development for
2016, no region has fully utilized the funds
of this instrument of sustainable develop-
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ment. The lowest level of the use was
observed in such industrialized regions as

Zaporizhya (53.3%), Luhansk (56.6%) and
Donetsk (75.5%) regions [22].

Table 3
Main indicators of Ukraine’s local budgets (LB) implementation (percents

Indicators 2014 2015 2016
LB revenues in the consolidated budget, % 22,2 18,5 21,8
Industrially developed regions 7,6 7,2 8,3
Regions of average industrial development 5,0 4,4 55
Industrially underdeveloped regions 4,0 3,5 4,2
LB expenditures in the consolidated budget, % 42,7 40,7 41,4
Industrially developed regions 15,3 13,9 14,4
Regions of average industrial development 11,3 11,5 11,7
Industrially underdeveloped regions 11,5 11,2 11,2
Share of inter-budgetary transfers in LB revenues, % 58,4 59,1 53,4
Industrially developed regions 30,79 32,95 32,38
Regions of average industrial development 28,73 30,05 30,46
Industrially underdeveloped regions 32,77 31,55 32,34

Source: compiled by the authors according to the State Treasury Service of Ukraine.

Unplanned local budgets’ revenues
from the state budget provoked the practice
of the placement of local budgets’ funds in
bank accounts. According to the State Tre-
asury of Ukraine, all regions had the balance
of deposit funds. The leaders are such indus-
trialized regions as Donetsk (UAH 2.7 milli-
on), Dnipropetrovsk (UAH 2.6 million) [23].

Foreign direct investments stimulate
the economy of the regions. The World
Bank research confirms that FDI is an im-
portant source of investment for both the
public and private sectors. FDI contribute to
the development of new technologies, ex-
tension of knowledge and development of
competition.

By attracting FDI, the regional author-
ities are expecting the preservation of exist-
ing and the creation of new jobs; growth of
wages and incomes of the population; ex-
pansion of the tax base; increase in exports;
upgrading of the workforce; social security
of local communities; technology transfer;
positive external effects for the regional
economy; increasing opportunities for local
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enterprises
companies.

The nature of foreign direct invest-
ment in Ukraine is explained by the “institu-
tional transformations and high risks of eco-
nomic activity” [24, p. 63], and therefore it
has some specific features.

1. Most investments in Ukraine are the
Ukrainian capital coming from the countries
under offshore jurisdictions. As for the
structure of FDI coming in the economy of
Ukraine from the countries of the world,
more than 50.0% are the receipts from Cy-
prus, the Netherlands and Russia’. The 2017
OECD Investment Policy Review (OECD)

in cooperation with foreign

! The Netherlands, through favourable tax and
other conditions, is also used as an offshore company
and is one of the largest sources of investment in the
world only formally. For example, $ 1.8 billion in-
vestment in the telecommunication sector of Ukraine
is due to the fact that Kyivstar Company owns Vim-
pelCom, registered in the Netherlands. The main
owner of VimpelCom (through intermediaries) is the
Russian “Alpha Group”. Real investment from the
Netherlands is actually small and presented, for ex-
ample, by Unilever (one of the world leaders in the
food market and household chemicals) [25].
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notes the widespread use of FDI round trip-
ping in Ukraine, which falsifies FDI statis-
tics, because of an overestimation of their
real receipts’.

Significant flows of FDI to Ukraine,
which have been formed as a result of the
repatriation of domestic capital from off-
shore jurisdictions, indicate that the state has
not yet created the institutional principles
and mechanisms that would facilitate the
attraction of funds from foreign investors
and stimulate domestic investors to invest in
the economy of the country. If to take away
the volume of FDI in the Kyiv economy,
FDI in the economy of industrially devel-
oped regions from Cyprus amounted to
60.5% of the total investment from this
country in the economy of regions of
Ukraine in 2016 and 91.0% from the Neth-
erlands®. At the same time, the industrialized
Donetsk region is traditionally the main
source of direct investments among the re-
gions of Ukraine. Thus, in 2016, the share of
this region amounted to 93.6% in the total
volume of direct investments from regions
of Ukraine in the economies of the world.

2. Financial and insurance activities
are the most attractive ones for foreign in-
vestors (26.6% of total FDI), as well as the
processing industry (20.2%), where invest-
ments are distributed in favour of low-tech
industries. The largest amount was received
by the food and metallurgy industries (6.8%
and 4.1% respectively) [26].

! OECD Investment Policy Reviews:
Ukraine 2016 / OECD - Paris. — available at:
http: //dx.doi.org/10.1787/9789264257368-en
P. 174

2 Calculated by the authors according to the
data of the main statistical departments in Dniprope-
trovsk, Donetsk, Luhansk, Kharkiv, Zaporizhyzhia,
Kyiv regions and city of Kyiv; Statistical Digest “In-
vestments of foreign economic activity in 2010-
2016”.
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It is important to pay attention to the
structural changes in the sectoral dynamics
by the technological level (Table 4).

The current state of Ukrainian industry
shows a decline in FDI volumes, the preva-
lence of low-tech industries and industries
with a low degree of technological pro-
cessing in the structure of foreign invest-
ment, but they are in demand on the domes-
tic and foreign markets. Relatively stable
was the investment in the production of
those internal-oriented industries that satisfy
the vital needs of the population in the main
food products (including alcohol and tobac-
co, which do not indicate a decent level of
society's culture), and the pharmaceutical
industry. Among the high- and medium-
tech industries, only the last one showed
an increase in the volumes of FDI in
2011-2016. Other industries (machinery,
chemical production, coke production and
oil refining products) experienced a signifi-
cant decline.

3. By regions, the distribution of FDI
is extremely uneven. Almost 60.0% of
FDI is concentrated in city of Kyiv. Then,
with a big break, there are Dnipropetrovsk
region (9.3%), Kiev region (4.1%), Donetsk
and Odessa regions (3.8% and 3.6% respec-
tively). The smallest amount of foreign in-
vestments came in Ternopil region (0.1%)
[23]. In 2011-2016, the share of direct in-
vestment in GDP increased by 17 pp. The
accumulated amount of FDI in 2016 made
up $ 38 billion, and was equal to almost
45% of GDP®. Among the groups of regi-
ons by industrial development, the share
of FDI in GRP is the largest in industry-
alized regions, and in 2015 it was 38.2%
(Table 5).

¥ As recognized in the world practice, the lev-
el of security of foreign capital in the production of
GDP is 30%. [28].
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Rate of FDI growth in industrial sectors by technological level (percents)

Table 4

Sectors by technological level 2012 | 2013 | 2014 | 2015 | 2016 | 2017 22%1117
Total 106,23 | 107,28 | 103,87 | 75,83 | 88,78 | 104,15 | 83,00
Industry 92,56 | 104,20 | 98,06 | 70,24 | 79,66 | 96,53 | 51,09
High and medium-high-technology
Production of main pharmaceuti-
cal products and pharmaceutical
preparations 186,98 | 103,98 | 85,77 | 69,04 | 91,92 | 111,87 (118,37
Mechanical engineering except
repair and installation of ma-
chinery and equipment 107,34 | 92,17 | 125,57 | 72,08 | 92,86 | 106,00 | 88,14
Production of chemicals and
chemical products 110,57 | 106,43 | 126,53 | 72,71 | 78,13 | 94,81 | 80,19
Medium-low-technology
Mining and quarrying 80,48 | 98,15 | 110,94 | 62,47 | 59,78 | 81,58 | 26,70
Production of coke and refined
products 85,74 | 71,16 | 125,04 | 23,67 | 146,05 | 93,59 | 24,69
Manufacture of rubber and plas-
tic products, other non-metallic
products, mineral products 106,91 | 114,52 | 107,43 | 79,44 | 91,57 | 95,87 | 91,73
Metallurgical production, manu-
facture of finished metal prod-
ucts, except machinery and
equipment 87,64 | 92,66 | 64,82 | 65,02 | 70,28 | 97,70 | 23,50
Low-technology
Production of food products,
beverages and tobacco products | 110,99 | 138,57 | 106,16 | 83,84 | 89,38 | 105,45 129,04
Textile production, production of
clothes, leather, leather goods,
and other materials 90,62 | 100,71 | 94,58 | 94,71 | 91,90 | 97,35 | 73,14
Production of wood products,
paper production and printing
activities 103,61 | 103,21 | 109,84 | 85,92 | 87,41 | 101,90 | 89,89
Manufacture of furniture, other
products; repair and installation
of machinery and equipment 118,56 | 135,44 | 103,55 | 88,35 | 112,67 | 100,31 166,05
Supply of electricity, gas, steam,
conditioned air 150,60 | 248,06 | 111,63 | 69,50 | 106,21 | 86,44 (266,06
Water supply 128,89 | 89,75 | 88,35 | 105,45 | 66,23 | 95,83 | 68,39
Source: calculated by the authors according to the State Statistics Service [27].
Exonomika npo.uumoeocmi @ Dxonomuka npombvludieHHoCmu
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Table 5

Dynamics of FDI relative to GRP by groups of regions (percents)

2011 2012 2013 2014 2015

Ukraine 217,76 26,40 27,14 40,23 44,74
Industrially developed regions
Dnipropetrovsk 60,43 54,99 51,65 60,01 58,63
Donetsk 21,42 16,66 17,29 37,54 44,10
Zaporizhya 14,52 13,66 15,11 19,38 20,69
Kyiv 21,20 19,67 20,85 29,16 36,75
Luhansk 8,77 9,70 11,39 31,29 52,96
Poltava 8,39 9,90 12,88 18,12 23,68
Kharkiv 28,16 27,35 20,37 26,23 30,25
Average by group 23,27 21,71 21,36 31,68 38,15
Regions of average industrial development
Vinnytsya 5,62 5,48 5,48 8,36 8,14
Ivano-Frankivsk 14,68 15,44 15,48 25,70 44,11
Lviv 18,15 16,77 16,61 22,49 27,63
Odesa 14,35 15,06 18,67 26,52 31,32
Sumy 12,51 11,60 11,54 16,53 13,84
Cherkasy 8,54 7,30 21,32 27,44 22,04
Average by group 12,31 11,94 14,85 21,17 24,51
Industrially underdeveloped regions

Volyn 9,88 11,64 14,75 16,77 18,70
Zhytomyr 8,23 9,85 10,49 14,47 14,77
Zakarpattya 16,08 13,01 15,18 21,56 25,22
Kirovohrad 2,07 2,16 2,87 6,08 4,01
Mykolayiv 4,77 4,17 6,11 9,49 10,38
Rivne 11,43 9,52 10,09 12,11 15,03
Ternopil 2,92 2,75 2,82 3,78 4,57
Kherson 8,01 7,79 9,68 14,07 14,12
Khmelnytskiy 6,38 5,69 6,20 8,30 10,05
Chernivtsi 4,12 3,76 3,73 6,33 8,10
Chernihiv 3,57 3,37 3,46 5,42 5,90
Average by group 7,04 6,70 7,76 10,76 11,89

Source: calculated by the authors according to the State Statistics Service [29-31].

Figure 2 shows the structure of in-
vestment in high and medium high-tech in-
dustries by groups of regions. Significant
investments in high and medium high-tech
industries were made in industrially devel-
oped Zaporizhya and Kharkiv regions. In
the first case, there is a traditional invest-
ment in the production of motor vehicles,
trailers and semi-trailers and other vehi-
cles— 23.0% of all investments in the re-
gion’s industry. In Kharkiv region, it was
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the pharmaceutical industry that was invest-
ed (6.9%) besides mechanical engineering.

Among the regions of average indus-
trial development, Sumy region is the leader
in the share of investments in high and me-
dium high-tech industries (37.6%). In Odes-
sa region, the investments were made in the
chemical production (10.0%), production of
electrical equipment (4.7%), and machinery
(2.0%).
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Figure 2. The share of investments in the high and medium high-tech sectors,
as a percentage of total investment in industry

In the group of industrially underde-
veloped regions, Transcarpathia region
holds a significant advantage in investing in
high and medium high-tech production for
several years. Its industry is invested by
such companies as “Jabil” (production of
electric and high-speed equipment, and the
equipment for receiving, recording and
reproduction of sound and image),
“YAZAKI” (manufacturer of automobile
harnesses and other automobile products),
“Flextronics International Ltd.” (production
of electronic components), “Eurocar” (pro-
duction of cars). As a result, it is Transcar-
pathia region that demonstrates the highest
share of investments in high and medium
high-tech industries — 50.2%. A large share
of investments in the medium high-tech
sphere of Lviv region is primarily due to the
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opening in 2016 of the “Fujikura Autmotive
Ukraine Lviv” plant, which is engaged in
the production of auto components.

4. The attractiveness of investments is
secured not by the conditions of our country,
its investment dynamics, which affects the
level of investment risks and stimulates or
on the contrary constrains foreign investors,
but by the lack of competitive options for
investments in other countries (first of all,
high wages in comparison to Ukraine). Ac-
cording to the World Bank, in Ukraine, the
price of 60 minutes of work is €1 on aver-
age. This is 5 times cheaper than in China
and 6.5 times less than in Poland or Hunga-
ry. Moreover, the benefits of cheap labour
can lead to the conservation of problems:
increase of wages can weaken the competi-
tive advantages of Ukrainian regions, and
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therefore Western companies will be forced
to cut down production. On the other hand,
the maintenance of low wages of Ukrainian
workers constrains the development of the
economy, forms excessive requirements to
social support of the population, and de-
forms the pension system. It should also be
borne in mind that the reform of decentrali-
zation is impossible without the emergence
of a critical mass of wealthy and educated
people, who are responsible for the devel-
opment of their community.

5. Foreign direct investment in the
medium high-tech industries causes a struc-
tural and technological dependence. Com-
panies “come in” with their technology,
trained personnel, which binds the regional
production to the technological scheme
within the framework of a foreign company.
The so-called screwdriver assembly of for-
eign companies’ products is a type of activi-
ty with an average economic effect and high
competition. And even when it comes to
high-tech products, it does not develop fun-
damentally new competencies for engineers
and workers. High technology is a tool that
allows the country to receive additional in-
come in the form of technological rent,
which can be invested in supporting techno-
logical leadership. The advanced research
and development sector, that links a funda-
mental and applied science, is a necessary
condition for the formation of a high-level
technological development. Otherwise, the
dependence on import of technologies can
become a key factor in reducing the compet-
itiveness of the regional economy.

Actually, a high share of investment in
high and medium high-tech production in
Transcarpathia and Lviv regions is deter-
mined by such competitive advantages as
cheap labour and closeness to European
borders, due to which the foreign companies
open enterprises in these regions, mainly for
the screwdriver assembly of products.

Dependence on FDI is a problem, typ-
ical for low and middle income countries.
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The problem of spillover effect is a debate
among the scientists about whether FDI is
the key driving force for the economic de-
velopment, modernization and convergence
of the low and middle income countries in
Europe, taking into account also the risks
and restrictive factors, associated with FDI.

In Galgdczi B., Drahokoupil J. & Ber-
naciak M. (eds.) [32] is explored the role of
foreign direct investment in Central and
Eastern Europe in the post-crisis period,
comparing models between countries and
sectors.

On the one hand, the research suggests
that a high level of FDI in the economy is
rather a positive factor than an obstacle: in
addition to a favourable effect on growth,
high-FDI countries got through a financial
crisis of 2008-2009 better than low-FDI
countries. Moreover, post-crisis regional
economic indicators demonstrate a strong
positive correlation with FDI level.

However, the situation has changed
after the crisis: the most part of FDI’s initial
impulse was lost. Based on macroeconomic
comparisons, the researchers came to the
conclusion that, firstly, FDI flows began to
shift to tasks-based services, which are
based on cognitive tasks, not on knowledge-
based business services. Secondly, FDI rein-
forced regional differences: FDI policies on
regional convergence have not yielded re-
sults. Instead, the policy of increasing com-
petitiveness becomes more and more orient-
ed to the competitiveness that is based on
costs, mainly through reducing labour costs,
as well as through creating the institutional
environment, that is more favourable to a
foreign investor. The above factors weaken
the impact of FDI on the modernization of
the economy.

In the fundamental paper [28]
M.1. Zveryakov reveals the contradictions
and the dual nature of transnational corpora-
tions (TNCs). “On the one hand, they form a
global market space and free movement of
capital, goods and labor, and on the other
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hand, TNCs can receive super profits under
preservation of heterogeneous labour mar-
kets and conditions of economic functioning
(wage systems, taxation, environmental and
social conditions for production, etc.)” [28,
p. 6]. In the framework of TNCs, the hierar-
chy is the central coordination mechanism in
dependent capitalism, as opposed to the
countries of liberal market and coordinated
market capitalism, where the central mecha-
nism of coordination is, respectively, com-
petitive markets and contracts, internal and
inter-agency networks of associations [28,
with. 11]. In dependent capitalist countries,
the economy is often driven by TNCs' deci-
sions on production and banking sector,
which means the link between TNC's corpo-
rate governance and key sources of invest-
ment in the economy of countries of this
type. A specific system of relations is being
built between labour and capital, a charac-
teristic feature of which is a low wage level.
Transfers of innovative technologies to de-
pendent market economies are carried out
within the limits of the TNCs. There, a pro-
fessional training of employees takes place.
Therefore, the countries in which production
is located do not need to carry out research
activities and maintain a training system.
Moreover, in the event of any crisis situation
or more favorable opportunities in other re-
gions of the world, foreign investors can
quickly cut down the production and trans-
fer capital to the regions of other countries.

So, to develop the processes of long-
term economic growth through moderniza-
tion of the economy on an innovative basis,
the main emphasis of the state policy must
be shifted towards stimulating domestic
consumption and boosting domestic invest-
ment and innovation.

Conclusions and proposals

Modernization of the economy in-
volves the formation of an efficient industri-
al structure, and the modernization of the
latter should be done on an innovative basis.
This research focuses on the factors of mod-
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ernizing the economy as applied to the in-
dustrial regions. The results of modeling
allow to make following conclusions:

for industrially developed regions, as
well as for regions of other groups, the fac-
tor of R&D and innovation, the modern sec-
tor of the economy still do not play principal
role in the formation of the regional income
in Ukraine;

in industrially developed regions, al-
most the entire amount of GRP was deter-
mined by the impact of direct foreign in-
vestment and local budgets’ revenues (eX-
cluding transfers). Moreover, the impact of
the former increased significantly in 2015
comparing to 2010.

A comprehensive analysis has shown,
that the funds of local budgets cannot be
considered as an effective resource for mod-
ernizing the economy on an innovative ba-
sis. Most of their part is distributed to solve
current social problems in the regions. Alt-
hough the share of industrially developed
regions exceeds a similar figure in the other
two groups of regions concerning revenues
of local budgets, great expenditures require
significant inter-budgetary transfers in in-
dustrially developed regions.

As far as FDI is concerned, it can now
compensate the weakness of domestic insti-
tutions, such as access provision to skills
and capital for enterprises. Therefore, it is
important for industrial regions to promote
positive effects from foreign investment. On
the other hand, foreign investment can be
the factor that restrains the development and
even causes degradation. Moreover, foreign
investment should be treated with caution,
because it is necessary to provide the eco-
nomic security of the state, including control
over the structure of investments and their
sources.

It is important to take into account
those global trends, that have been develop-
ing lately. According to the “World Invest-
ment Prospects Survey 2014-2016”, the in-
vestors in the secondary and tertiary sectors
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expressed some uncertainties about their
plans with some low-tech industries such as
textiles, wood and wood products, construc-
tion products, metals and machinery, fore-
casting reduction of expenditures in the
short-term [33]. Scientists predict that a key
factor, restraining the extension and intro-
duction of innovations at the country level,
will be the protectionism in the rights of in-
tellectual property, which restricts the pene-
tration of digital solutions not beyond na-
tional boundaries, but beyond the value-
added chains, built by the corporation. Now,
the world trade in many high-tech products
is the trade of large corporations, where
each of them will protect their intellectual,
technological and digital assets. [34, pp. 16-
17].

To provide a successful modernization
of the economy, the industrial regions
should rely on the internal resources of in-
novative growth, using the advantages and
positive effects of FDI. “Cheap” money, but
such, that is associated with advanced pro-
duction, as well as the taxes, favourable to
innovation [10; p. 38], will allow to intensi-
fy domestic investments, diversify the struc-
ture of industry and create high-tech jobs.

The transfer of new technologies from
international sources of knowledge, as a
positive effect of FDI, is possible only
through the interaction of local and foreign
enterprises. The success of the interaction is
determined by the extent, to which local en-
terprises and local authorities contribute to
raising the qualification level of employees
in the industrial sector. To ensure the mod-
ernization of industrial regions’ economies
under limited local budgets, it is necessary
to use new tools of development, which be-
come possible in the conditions of decentral-
ization of management (funds of the State
Fund for Regional Development, interna-
tional technical assistance, grants from in-
ternational donor organizations). The priori-
ty directions should be the development of
creative industry, the development and im-
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plementation of projects on creation of the
system of life-long learning. In this connec-
tion, further researches will be aimed at pre-
senting a scientific and analytical substantia-
tion of the use of new development tools to
ensure the modernization of the economy of
industrial regions under decentralization of
management.
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