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Abstract. To this date, insufficient number of reasoned methods for assessing the industrial com-
position in the country or in the region in an integrated and quantitative manner is on offer. The
existing proposals are basically intended for explaining the drivers of change in the industrial com-
position as well as the reasons thereof. Following this analysis, the most export-oriented industries
are determined. Hence, the focus is not on assessing the industrial composition of a country or a
region itself in a quantitative manner, but rather the impact of the changes thereof on economic in-
dicators, i.e. derivative measures of industrial composition. The industrial composition of a country
or a region can be described through indicators that reflect three key aspects, i.e. the variety of active

economic entities by their number, size and types of economic activities. The proposed methodology
is suitable for assessing the industrial composition of a country’s region.

Keywords: regional industry, industrial composition assessment, economic development, indus-
try structure, industrial composition.
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1. Understanding the industrial complex of a country’s region as a formation

A few methodological questions need to be answered before starting to directly examine
the issue of quantitative assessment of industrial composition of a country’s region. First of
all, what definition suits the industrial composition of a region best, i.e. that of a structure,
formation, complex, etc. It needs to be established whether the object subject to our examina-
tion, i.e. the industry of a country’s region, is a system. If the industry of a country’s region is
a system it must meet three conditions: aggregate, interconnection and structuring.

The industry in a country’s region comprises an aggregate of undertakings of different
size and with different profiles of activities that is closed in terms of its space. The limits of an
industrial complex are defined by the territory of the region. We can state that the condition
of the aggregate has been met. To meet the second condition, there must be interconnections
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between the industrial entities of the region. We must be able to state, without further anal-
ysis, that this condition has not been met. Every industrial undertaking of a region is legally
and economically independent; it has its own objectives of activities which are developed
independently of the goals of other undertakings. Following on from the fact that there is no
interconnection between the industrial undertakings of the country’s region as elements of
the system, it is impossible to meet the third systematic condition of structuring. Structuring
the elements directs the interconnection between them towards achieving a common goal of
the system, i.e. it gives the focus of functioning to the system. We can state that regional in-
dustrial undertakings located within the region are not a system because they meet only one
of the three systematic conditions. Hence, we cannot talk about the structure of this complex.

2. Existing methods for assessing industrial composition

The industry of both the countries and the regions being the basis for their economic and
social development draws much attention in the sources of literature. All this research essen-
tially focuses not on the direct assessment of the industrial composition, but on establishing
the impact on a variety of development indicators.

In this context, it is sought to establish what activities the industry focuses on, what
industries are competitive in the circumstances of economic integration, what the indus-
trial potential is, what the reasons for the changes in the industrial composition are, etc.
(Kozubikova, Homolka, & Kristalas, 2017; Brunner & Cali, 2006; Rajnoha & Lesnikova, 2016;
Capasso, Stam, & Cefis, 2015; Hallack, 2004; Hongxia & Guoping, 2011; Janissen, Thomson,
Clark, & Geer, 1998; Szirmai, Ruoen, & Bai, 2005). Only certain authors seek to define the
aspects reflecting industrial composition. However, this is done in a non-systematic manner
(Bradbury & Kodrycki, 2007; Carlton & Perloff, 1994; Duman, Tozanli, Kongar, & Gupta,
2017; Grasmik, 2015).

A proportion of research is intended for examining internal and external factors that have
an impact on the industrial composition (Saboniené, 2010). The former include the follow-
ing: research and development intensity; technological opportunities; advertising intensity;
high and low skilled labour; trade orientation; capital intensity; increasing returns; direct
network effect; labour productivity growth; value added and wage per employee.

The external factors shaping the industrial composition include the following: economic
integration and business globalisation; competitive conditions; the level of competition; ge-
ographical concentration; international exchange rates; the volume and GDP growth rates;
export growth and sectoral export intensity and industry growth.

The contents of both internal and external factors demonstrate that at best they facilitate
the analysis of changes in the industrial composition only, whereas the industrial compo-
sition itself is left on the sidelines. However, such changes and the reasons therefor are de-
pendent on the above.

A large proportion of research focuses on a deeper analysis of changes in the industrial
composition (Bernatonyte & Normandiene, 2009; Carlton & Perloff, 1994; Dumciuviené,
2001; Janissen et al., 1998; Saboniené, 2010).
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Janissen et al. (1998), for instance, distinguishes four key reasons, in their opinion, per-
taining to the changes in the markets. These include technological and behavioural changes
as well as changes resulting from the development of internal trade and global specialisation
as well as from the depletion of non-renewable resources.

Authors suggest five reasons for the changes in the industrial composition (they call these
structural changes): i.e. liberalisation of trade and investment; reforms in infrastructure and
the overall governance of a country as well as labour market; competition and reforms in
other regulatory methods and tax systems.

The goal of the analysis of such reasons for the changes in industrial composition is
providing proposals for the assessment thereof (not of the industrial composition, but of
its changes). One of such proposals includes determining the scope of specialisation in a
country’s or a region’s trade that is defined as the produce exported by the industries, i.e. of
the specialisation of produce to be exported. The calculations are based on the exports and
imports of the goods in industrial sectors (Anderson, 1995; Balassa, 1965; Chow & Kellman,
1993; Drysdale, 1988; Garnaut, 1989; Sheehan, 2000; Misra, 2006; Saboniené, 2009; Snieska &
Bruneckiene, 2009; Ciuckovi¢, Jurlin, & Vuckovi¢, 2013). The same authors acknowledge that
the application of this method is cumbersome if we wish to assess the country’s or the region’s
industry as a whole as opposed to individual industries (Saboniené, 2010). To find a way
out, the level of specialisation is firstly assessed in all sectors, then the results are combined
into a summarising indicator. It is obtained on the basis of the research and development
expenses in different industries and demonstrates to what degree the exports of goods are
concentrated in such industries which pay much attention to research and development
(Sheehan & Tikhomirova, 1996).

The fact that the proposed methodology is suitable for assessing the industrial composi-
tion of a country or a region is demonstrated by the indicators that are intended for reflecting
the key industrial aspects. These include value added and wage per employee; export growth;
sectoral export intensity as well as the indicator of research and development and the appli-
cation thereof (Saboniené, 2010; Tikhomirova, 1997).

All this analysis is essentially focused on assessing the revenue stream as well as value
added per employee that are reliant on the existing industrial composition (Sheehan, 2000).

To summarise, it is possible to state that research intended for examining the industrial
composition of a region are essentially focused on the analysis of the impact thereof on a
variety of development indicators as opposed to direct assessment thereof.

3. Proposed methodology for quantitative assessment
of the industrial composition in a country’s region

It has been unambiguously agreed that economic development is the basis for the devel-
opment of a country’s region because it affects social (first of all, employment) and other
problems being resolved (Boggia & Cortina, 2010; Karabaga & Berggren, 2014; Kondyli,
2010; Silva & Ferreira-Lopes, 2014; Wu & Tam, 2015). In turn, the basis of the economic
development lies in the industry. The question arises what the composition thereof should be
to maximise the contribution of the industry to the economic-social development.
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Given the significance of the industry to the economic-social development of a region, it
is important to have a possibility to assess its existing composition with the help of certain
indicators. This would help propose ways for improving the industrial composition in a re-
gion as well as increasing its contribution to the economic-social development of the region.

The more economic entities are active in the region, the larger the opportunities for meet-
ing its social needs are. This, first and foremost, increases employment, exports volume as
well as the competitiveness of the region at the same time. Hence, the number of economic
entities in the region might be one of the indicators of the industrial composition. On the
other hand, this indicator portrays only a quantitative side of the industry. The qualitative
side of the industry is of equal importance to new jobs being created. How can it manifest
itself? It has been stated in the literature that the most jobs are created by small and medium
businesses. This implies that the second indicator for the condition of the industry in a region
could be a variety of sizes of economic entities.

For the purpose of both creating new jobs and meeting other social needs of the region,
not only a variety of the sizes of entities, but also of the profile of their activities is relevant
because the more economic activities are developed in a region, the more residents can
practice their occupation.

Therefore, three aspects that reflect the condition of the industry in a country’s region
become evident: the number of economic entities and a variety of their size as well as of
economic activities that they pursue. They shape the area of the quantitative assessment of
industrial composition in a country’s region (Figure 1).

An issue of equal importance is determining the quantitative value of all aspects illus-
trated in Figure 1 that would turn them into criteria. In other words, the aggregate of all
undertakings active in the region and the variety of their size as well as the types of economic
activities need to be quantified.

The produce of any undertakings emerges as a result of interactions between people
and technological equipment. The result of such interaction is the volume of output. On
the one hand, dependent of the nature of economic activities, this volume is determined by
the number of employees (in entities with low technological level), on the other hand, it is

l
Nature of activities of economic
entities in the region

1

Size of economic entities in the region

Number of economic entities in the region

Figure 1. Area of quantitative assessment of the composition
of industrial undertakings in a country’s region
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determined by the level of technologies invoked (in entities with high technological level).
In the light of the above, in order to obtain an objective view, the criteria that shape the area
of research (number, size and variety of activities of undertakings) need to be denoted in two
ways through employees and turnover, i.e. the volume of output.

To rank the regions by the composition of industrial undertakings active therein or assess
the industry of an individual region, relevant information in terms of all three aspects above
is required. In Lithuania, it is provided in the publication of the Statistics Lithuania “Counties
of Lithuania” that is published annually (Lietuvos statistikos departamentas, 2014). Therein,
the mentioned data is presented from certain angles that have to be relied upon.

It is also necessary to assess one more significant aspect. The country’s regions are dif-
ferent in terms of both their area and population. For instance, the area of the largest region
in Lithuania is over 2.2 times larger than the area of the smallest region, whereas it is 7.5
times in terms of population. This needs to be taken into consideration when determining
the indicators for quantitative assessment of the industrial composition.

All of the afore-mentioned circumstances allow generating the following system of indi-
cators of quantitative assessment of industrial composition in a country’s region (Figure 2).

As seen from Figure 2, the system of indicators shows both the quantitative and the
qualitative side of the industrial composition in a region.

The first one amongst the indicators of the industrial composition in a country’s region,
i.e. the number of economic undertakings active therein, may be assessed through two partial
indicators. The first one would reflect the number of active economic undertakings per one
thousand inhabitants of the region; whereas the second one is the turnover of such economic
entities per one thousand inhabitants of the region.

Industrial composition
of a country’s region

|

Quantitative Quantitative
Variety of economic Variety of economic Variety of economic
entities by active entities by the size of entities by types of
economic entities economic entities economic activities
Turnover
Number Groups of Number Turnover
. of the groups . .
of economic Turnover the number of of economic of economic
= of the number o A
entities per per thousand employees activities activities
. . of employees
thousand inhabitants per thousand per thousand per thousand
. . . . . per thousand . . . .
inhabitants of the region inhabitants . . inhabitants inhabitants
. . inhabitants . .
of the region of the region . of the region of the region
of the region

Figure 2. The system of indicators for quantitative assessment of the composition
of industrial complex in a country’s region
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The first partial indicator can be calculated in the following manner:

Nj
SVSj = (1)

G;

where Syy; is the variety of economic entities of the j region of a country presented in the
number of active economic entities per one thousand inhabitants of the region; N] is the
number of economic entities active in the j region of a country, in units; G; is the population
of the j region of a country, in thousands of inhabitants.
The second partial indicator can be calculated in the following manner:
Syaj =&, )

G;

where Sy,; is the variety of economic entities of the j region of a country presented through
their turnover per one thousand inhabitants of the region, in million EUR; Q; is the aggregate
turnover of economic entities of the j region of a country, in million EUR.

The variety of undertakings by their size can also be presented through two partial indi-
cators. The first one reflects the variety of economic entities presented in the groups of the
number of employees; whereas the second one is the variety of economic entities presented
in the turnover of the groups of the number of employees.

The Statistics Lithuania provides for the following classification of the size of economic
entities by groups of the number of employees (Table 1).

Table 1. Active economic entities by groups of the employee numbers (source: FF)

Group No | 11 2 33 44 55 66 77 88 99 110
Number

of 00-4 | 55-9 | 110-19 | 220-49 | 550-99 |1100-149|1150-249|2250-499|5500-999 | =1000
employees

The first partial indicator can be determined in the following manner:

m —_—
2. (fij —E)
_ =l
Sy = 3)
where Sp; is the variety of economic entities of the j region of the country presented in the
groups of the number of employees per one thousand inhabitants of the region; fkj is the total
number of employees in the k group of economic entities of the j region of the country; is
the weighted average of the number of employees in all groups of economic entities of the j
region of the country.
The value of shall be determined in the following manner:

n J—
Aty
= —i‘ln Jk=1n, 4)
2 dy
i1

where ‘jk is the mean of the k group of economic entities.

F;
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Following Table 1, the value of d; shall be determined in the following manner:

_ gmin | jmax
d, z%, (5)

where d"" is the minimum number of employees in the k group of economic entities; d"a
is the maximum number of employees in the k group of economic entities.
The second indicator, which is identical to indicator Spg;, may be determined in the

following manner: mo_
2.y —4,)2

Spy =———, (6)
j

where Sp; is the variety of economic entities of the j region of the country presented as the
turnover of the groups of the number of employees per one thousand inhabitants of the re-
gion; gkj is the turnover of the k group of economic entities of the j region of the country;
A is the weighted average of turnover of all groups of economic entities of the j region of
the country.

The value of A j shall be determined in the following manner:

n J—
2y
1 _i=l
A= )

where ay; is the aggregate turnover of the k group of economic entities in the j region of a
country.

We will also denote the variety of economic entities active in a country’s region by the
types of their economic activities through two partial indicators. The first one shows the vari-
ety of undertakings by the types of economic activities presented as the number of economic
activities; whereas the second one is the variety thereof by the types of economic activities
presented through their turnover.

The first partial indicator can be determined in the following manner:

Spy =, e=1p, ®)

where Sgg; is the variety of economic entities of the j region of the country presented through

the number of types of economic activities per one thousand inhabitants of the region; E,;

is the number of economic entities within the economic activity 1 active in the j region of

the country; E ; is the arithmetic average of the number of economic entities within the

economic activity 1 active in the j region of the country by all types of economic activities.
The second partial indicator can be determined in the following manner:

Spyy =, (9)
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where Sp; is the variety of economic entities of the j region of the country by types of eco-
nomic activities presented through their turnover per one thousand inhabitants of the region;
R,;is the turnover of the economic entities engaged in the economic activity 7 active in the j
reglon of the country; R is the arithmetic average of turnover of the economic entities active
in the j region of the country by all types of economic activities; R; is the aggregate turnover
of economic entities active in the j region of the country.

4. Integrated assessment of industrial composition in a country’s region

The quantitative assessment of the industrial composition is not an end in itself. It is required
for the purpose of establishing the impact that the industry has on the economic, social and
environmental development of a country’s region. In this sense, the integrated impact of both
individual indicators of the industrial composition and their totality is of interest. It can be
examined only in the presence of a summarising indicator of the industrial composition.
And in order to obtain it, it is first needed to develop a system of indicators of quantitative
assessment of the industrial composition in a country’s region. This can be done following
Figure 2 (Figure 3).

Industry of a country’s region

|

|

|

Number of
entities per
thousand of
inhabitants of
the region, Sy

Turnover per
thousand of
inhabitants of
the region, S,

Number of
employees in

groups per
thousand of
inhabitants of
the region, S,

Turnover of the
groups of the
number of
employees per
thousand of
inhabitants of

the region, S,

Number of
economic
activities per
thousand of
inhabitants of
the region, Sy

Turnover of
economic
activities per
thousand of
inhabitants of
the region, S,

Figure 3. The system of indicators of the industrial composition in a country’s region

The industrial composition of a country’s region can be assessed in a quantitative manner
on the basis of the multicriteria assessment model SAW (Hwang & Yoon, 1981):

n ~
Kj :Zwisﬁ ,

where K; is the indicator of integrated quantitative assessment of the 1ndustr1al composi-

(10)

tion of the j region of the country; w; is the weight of the indicator z(Zw =1,0); S is the

normalised value of indicator i of the j region of the country; n is the nlimber of indicators,
i=Ln.

The normalisation of the values of partial indicators is necessary to harmonise the differ-
ent dimensions thereof. The method to do this depends on the objective of the quantitative
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assessment of the composition of the industrial complex in the region. If we want to rank all
regions of the country by their K; value, the normalisation shall be carried out in the follow-

ing way (Ginevi¢ius & Podvezko, 2008):
- S
[ L (11)

jil n
Zsjil
i=1

where gl-jl is the normalised value of indicator i of aspect [ of the j region of the country; Sj;

is the non-normalised value of indicator i of aspect I of the j region of the country; n is the
number of indicators.

If the objective of quantitative assessment of the composition of the industrial complex of
the region is assessing the situation of an individual region, the normalisation shall be carried
out in the following manner (Ginevicius et al., 2015):

5 Sji

gij = (12)

max S, ’
where max q;; is the maximum determined value of indicator i of aspect / of the j region of
the country (it can be the actual maximum value of the indicator subject to examination for
all regions of the countries or it may be determined by experts).

In order to perform the correlation analysis of the impact of the industrial composition
on the economic and social development of the region, the indicator values have to be nor-
malised following formula (12).

It is evident from formula 10 that the weights and importance of the indicators to the
phenomenon subject to examination have to be assessed. We will accept that all indicators are
equal. In such event, we will obtain the value of the integrated assessment of the industrial
composition sought by adding up the indicator values:

n
K;=> S;. (13)
i=1

We are interested in what the structural impact of the industrial composition is on the
selected indicators of economic and social development of the region. Hence, we will under-
take an integrated quantitative assessment of the industrial composition from the following
angles (Table 2).

Based on the system of indicators presented in Ill. 3 and Formulas 1 to 9, the indicators
of the industrial composition in the Lithuanian regions were established in line with the
structure of Table 2 (Table 3). They have been calculated on the basis of the data provided
by the Statistics Lithuania (Lietuvos statistikos departamentas, 2014).

Based Table 3 and Formulas 12 to 13, the values of the integrated assessment of the in-
dustrial composition in the Lithuanian regions K; were established in line with the structure
presented in Table 2. The results of the calculations have been provided in Table 4.

Now that the integrated quantitative assessment of the industrial composition in the re-
gions of the country has been completed, we can move on to the final stage of the analysis.
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Table 2. The structure of integrated quantitative assessment of the industrial composition in Lithuanian
regions

No Name of integrated quantitative assessment Assessment formula

Overall integrated quantitative assessment of
industrial composition in a region (all six indicators I : c S .a
of the industrifl composition zEre to( be assessed), SvpE = Sys +Sva +Sps +Spa +Ses +Spa
SvpE

Integrated quantitative assessment of the variety of o
2 | undertakings by the economic entities active in the | Syg4 =Sy +Sy4
region, Sy,

Integrated quantitative assessment of the variety of

, o Spsa =Sps +S
3 undertakings by their size, Spg4 DSA = DS T UDA
4 Integrated quantitative assessment of the variety of S =5 43
undertakings by types of economic activities, Sgg, ESA T ES T UEA

Integrated quantitative assessment of the variety of
undertakings presented as the number of economic L ~
5 |entities active in the region (Syy), groups of the Svpes = Sys +Sps + Sk
number of employees (Spg) and the number of types
of economic activities (Sgg), Sypgs

Integrated quantitative assessment of the variety
of undertakings presented through the turnover
of economic entities active in the region (Sgy4), S =5 4§ 43
turnover of the groups of the number of employees | ~VPEA = “VA 7 “DA T “EA
(Spa) and turnover of economic activities (Sg,),

S VDEA

Table 3. Indicators of industrial composition in Lithuanian regions, 2013

Indicators
No Regions
Sys Sya Sps Spa Sgs SEa

1 | Vilnius 39.8 33,919.00 532,827 3.77 2.70 5,978.16
2 | Kaunas 29.6 25,248.08 206,284.3 3.04 2.15 6,148.68
3 | Klaipéda 30.8 25,389.98 130,330.3 1.18 1.76 4,273.07
4 |Alytus 21.5 10,868.99 30,291.1 7.97 1.67 1,778.47
5 | Marijampolé 18.7 12,380.47 21,713.1 8.08 1.69 2,941.59
6 | Paneveézys 24.2 16,876.49 61,225.2 1.54 2.06 3,241.05
7 | Siauliai 23.6 15,168.10 65,502 3.09 1.72 3,226.50
8 | Telsiai 22.1 53,222.92 27,291.3 1.19 1.60 32,849.52
9 | Utena 19.4 10,312.49 24,306.5 2.84 1.32 1,838.72
10 |Taurage 19.5 9,897.75 15,252.9 6.19 1.41 2,037.76
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Table 4. The results of integrated quantitative assessment of the industrial composition in a region

Integrated quantitative assessment
No Regions
Sype Sysa Spsa SEsa SyDES SyDEA
1 | Vilnius 4.81 1.63 2 1.18 3 1.81
2 | Kaunas 2.68 1.22 0.47 0.98 1.94 0.74
3 |Klaipéda 2.59 1.25 0.56 0.78 1.68 0.92
4 | Alytus 1.50 0.75 0.08 0.67 1.22 0.28
5 | Marijampolé 1.49 0.71 0.06 0.72 1.14 0.34
6 | Panevézys 1.95 0.93 0.16 0.86 1.49 0.46
7 | Siauliai 1.83 0.89 0.20 0.74 1.36 0.47
8 | Telsiai 3.24 1.56 0.08 1.59 1.21 2.03
9 | Utena 1.29 0.69 0.05 0.55 1.03 0.26
10 | Tauragé 1.31 0.68 0.05 0.58 1.05 0.26

5. Impact of the industrial composition in the country’s regions
on the indicators of their economic and social development

Both the experience of the development in the regions and the sources of literature say that
the industry has a material impact on the economic and social development. It is important
to present this impact in a quantitative manner so that the overall development process
could be managed more efficiently in the regions. We will determine the impact sought using
paired and polynomial correlation analysis. In order to carry out such analysis in an inte-
grated manner, the impact that every single indicator of the industrial composition has on
the selected indicators of economic and social development in the regions will be assessed, as
will be the impact of the indicators of integrated quantitative assessment provided in Table 2
on the mentioned development indicators. The results of the paired correlation analysis car-
ried out in the above manner have been presented in Table 5.

Table 5 enables making a number of important conclusions. First, industrial composition
has an immense influence on the key indicators of economic and social development in the
regions of the country. This applies to both individual industrial indicators and different
combinations thereof. Second, industrial composition in a region has the most influence on
foreign direct investment and exports of the goods, followed by unemployment and the gross
domestic product. A lesser impact of the industrial composition in a region on unemploy-
ment and the gross domestic product is attributable to the fact that they are not only affected
by the industry, but also by other components of economic development of the region (con-
struction, transport and agriculture) (Ginevicius, Gedvilaité, & Bruzgé, 2015).

We will obtain a full view of the impact that the industrial composition has on the eco-
nomic and social development of a region if we determine, through polynomial correlation
analysis, the coeflicient of determination that shows the percentage of the impact on the
phenomenon subject to examination that is attributable to the indicators included in the
model. The results of the calculations have been provided in Table 6.
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Table 5. The results of the correlation analysis of the impact of industrial composition on the selected
indicators of economic and social development in the regions (values of correlation coefficient r)

Composition of Selected indicators of economic and social development in the regions
lrllrcllilsctizlr chrit;izx Gross Domestic Foreign Direct Exffoﬁtsh?igi(;ﬁds Unemployment
in the region Product (GDP) | Investment (FDI) origin (EG) (U)

Svs 0.574 0.757 0.899 ~0.651
Sa 0.799 0.991 0.950 -0.879
Spe 0.557 0.751 0.897 -0.653
Spa 0.299 0.965 0.788 -0.515
Svr 0.600 0.848 0.939 -0.833
Sva 0.640 0.941 0.980 -0.662
Svs* Ssa + Spg * 0.711 0.956 0.925 ~0.615
Spa + Syr + Sy

Sys + Ssa 0.831 0.905 0.801 ~0.668
Spe + Spa 0.442 0.810 0.916 ~0.687
Svr + Sva 0.709 0.839 0.936 -0.507
Svs + Spg + Syr 0.724 0.912 0.862 -0.770
Sea + Spa + Sya 0.737 0.964 0.957 -0.755

Table 6. The results of polynomial correlation analysis of the impact of the industrial composition on
the selected indicators of economic and social development of the regions (values of the coefficient of
determination R2)

Composition of Selected indicators of economic and social development in the regions
indicators of the
industrial complex | Gross Domestic Foreign Direct EX(E)fO]fittsh?iSi(;ﬁds Unemployment
in the region Product (GDP) | Investment (FDI) origin (EG) (U)
Svs* Ssa + Sp + 0.772 0.871 0.784 0.793
Spa + Syr + Syu
Sys+ Spg + Svr 0.273 0.054 0.248 0.566
Ssa+ Spa + Sva 0.240 0.455 0.143 0.150

It is evident from Table 6 that the impact of the indicators of industrial composition in-
cluded in the polynomial model cover 77.2 per cent of the overall impact on the gross domes-
tic product, 87.1 per cent on the foreign direct investment, 78.4 per cent on the exports of the
goods and 79.3 per cent on unemployment. This reaffirms that the industrial composition of
the region in a country is a material factor to the economic and social development thereof.

It is also evident from the same Table that in the remaining two cases of polynomial cor-
relation, the value of the coefficient of determination is significantly smaller. This leads to a
conclusion that, when one measures the industrial composition of a country’s region using
indicators reflecting only its quantitative side (number, size and number of economic activi-
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ties of the entities) or using indicators reflecting only the qualitative side of the activities, i.e.
turnover, the view that is obtained is not full. In order to assess the industrial composition
in an adequate manner, both aspects have to be combined into a harmonised system of in-
dicators as it has been done in the proposed methodology.

There is a question regarding the proposed versatility of the methodology for quantifying
the regional industry composition, i.e., whether the scope of its application depends on the
size of the region. It’s basically a problem with getting information. If statistical information
bases present it at the regional level, as is in Lithuania, Poland and other similar countries,
the size of the country’s region is not an obstacle to the proposed methodology.

Conclusions

The industrial composition of the country’s region is proposed to be measured using indi-
cators that reflect three key aspects: the variety by the economic entities that are active, by
their size and by the types of their economic activities. Each and every aspect is defined
by two indicators: the first one being the number of undertakings and their turnover per
one thousand inhabitants of the region; the second one being the groups of the number of
employees and the turnover of such groups per one thousand inhabitants of the region; and
the third one being the number of economic activities and their turnover per one thousand
inhabitants of the region.

The paired correlation analysis of the impact of the industrial composition in the Lithu-
anian regions on the indicators of economic and social development has demonstrated that,
first, the industrial composition presented through both individual industrial indicators and
different combinations thereof has an immense influence on the key indicators of economic
and social development of the country’s regions, i.e. the gross domestic product, foreign
direct investment, exports of the goods and unemployment; secondly, the industrial com-
position in a region has the most effect on foreign direct investment and the exports of the
goods and a lesser impact on unemployment and gross domestic product.

The impact of the proposed system of indicators of industrial composition in a country’s
region covers 77.2 per cent of the overall impact on the gross domestic product; 87.1 per
cent impact on the foreign direct investment; 78.4 per cent impact on the exports of the
goods and 79.3 per cent impact on unemployment. This fact demonstrates that the proposed
system of indicators of the industrial composition is suitable for examining its impact on the
sustainable development of the country’s regions.
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