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Abstract. According to the literature sources it has been already established that the sustainability of a
system is ensured by the development of its three constituent parts - economic, social and environmental.
For the analysis of the regional sustainable development of the country it is necessary to form a structural
data system according to these three aspects. Nowadays the data provided by the statisticians ignore these
aspects are not oriented towards the sustainable regional development. A scientific and practical problem
arises - on basis of the present statistical data about the development of the country’s regions to create a
system of indexes enabling to analyse this development from the aspect of sustainability. There are much
data characterizing the regional development therefore it is significant (important) to form a hierarchical

system of indexes of regional development.
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1. Introduction

Sustainable development of socio-economic sys-
tem is understood as the development of its three
components - economic, social and environmental.
Various methods for analysing the sustainable
development have been discussed nowadays
(Ciegis et al. 2010; Naruskevicius, Lazdinis 2010;
Brauers, Ginevi¢ius 2009; Kilijoniené et al. 2010;
Kocmanova ef al. 2012; Floridi ef al. 2011; Rot-
mans 2006; Sprangenberg 2002; Parris, Kates
2003; Mori, Christodoulou 2012; Bell, Morse
2010; Dagiliuté 2012). Analysis of these and other
literary sources enables us to mark out its essential
stages: first, quantitative evaluation of actual de-
velopment of socio-economic system (SES); sec-
ond, evaluation of sustainability of the system de-
velopment. Both the first and second issues are
subject for lots of research. Two approaches may
be distinguished: quantitative evaluation of actual
status of socio-economic system or its subsystem
or based on one of them, or by several generalising
indicators, or integrating several partial indicators
into one index, which reflect individual aspects of
SES or its subsystem.
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The first approach is typical when the systems
under consideration are characterized by very high
complexity, for example, the development of a
region of the country. To express the development
of a region or of the whole country, three general-
ized indicators have been suggested: gross domes-
tic product (GDP) per capita in the region, foreign
direct investment (FDI) per capita in the region,
and the unemployment rate in the region
(Ciegis et al. 2010).

It is considered that the GDP per capita is a
reliable indicator of success and wealth in the
country, showing its economic development level;
the fact that FDI allows favourable achievement of
more rapid technological progress is an important
source for the creation of main capital; the unem-
ployment rate reflects the activity of the popula-
tion.

Social development of both the country and
its separate region is proposed to express by the
following generalized indicators: the average use-
ful area (m?) per capita; number of crimes per one
hundred thousand inhabitants, and the costs of the
GDP for social security and education (in %)
(Ciegis et al. 2010).
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It is offered to reflect the state of the envi-
ronment of areas in question using the following
three generalized indicators: forest land
area compared with the area of the country (in %);
pollutants emitted into the atmosphere per capita
(in tons); contaminated and insufficiently treated
wastewater discharged into the surface waters, (in
thousand m®) (Ciegis et al. 2010).

In all three cases (economic, social and envi-
ronmental development) the index reflecting the
development is defined as follows:

n
1, =Zlm,.j R;. (1)
=

where:

I,; is the index reflecting the aspect (econom-
ic, social or environmental) of j-th regional devel-
opment;

wij is the i-th weight ratio of j-th development
aspect of the country (region) =1;

Rj; — the index value of j-th development as-
pect.

Thus, if we assess the development state of
the country (region) quantitatively, in essence we
appeal to multi-criteria approach where the gener-
alizing indicators reflecting essential aspect of the
development are unified into one value.

Another approach to the quantitative evalua-
tion of the country (region) development is also
based on multi-criteria methods. The difference is
that the generalizing indicators are detailed here,
that is, their values are determined on basis of a
considerable number of partial indicators. The
object is to achieve in this way a most adequate
reflection of characteristics of the analysed devel-
opment aspect (economic, social or environmen-
tal) (GineviCius 2009). In this case there arises a
problem — how to combine correctly a great num-
ber of indicators into one generalized value.

In these both cases the adequateness of quan-
titative evaluation of socio-economic system or its
subsystem mainly depends on the type of system
of indicators being appealed to.

The object of this article is to form an indica-
tors system for quantitative evaluation of regional
development of the country, which could be used
for the determination of the sustainability of this
development.

To achieve stated object, the following goals
have been set:

—to assess critically the existing methods for

quantitative evaluation of the state in the
country's regions;
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—to analyze the existing official system
ofindicators reflecting regional develop-
ment of the country;

—to form the system of indicators for quanti-
tative evaluation of development of the
country’'s regions which would be appro-
priate for application of multi-criteria meth-
ods and for the determination of develop-
ment sustainability.

Research methods. Review of scientific litera-
ture, analysis of statistical data and the methods
applied in the theory of multiple criteria have been
used for the research.

2. Critical analysis of the methods for
quantitative evaluation of the country
(region) development

Striving to achieve the purpose of this article, that
is to form the system of indicators for quantitative
evaluation of country’s (region) development,
which could adequately reflect the current situa-
tion and which could make it possible to determine
the sustainability of this development, a critical
review of existing proposals should be considered.

As mentioned above, the first point of the
method is that generalizing indicators reflecting a
certain development aspect (economic, social, and
environmental) are combined into one generalizing
quantity. In connection with the following, these
questions arise: first, whether these indicators ade-
quately reflect the phenomenon in question; sec-
ond, what is the relation between these indicators;
and, third, what number of generalizing indicators
is necessary.

Response to both the first and the third ques-
tion will be given by the answer to the second
question. In other words, it is necessary to deter-
mine whether there is a relation between these
three indicators and of what nature this relation is.
It can be seen in Figures 1 and 2.

1 and 2 Figures show that GDP and FDI, as
well as GDP and unemployment rate are closely
related to each other. In other words, the GDP
inwardly integrates both the rapid technological
progress of national region and positive impact of
the main capital created thanks to the direct for-
eign investments on the economic development,
i.e. essentially, FDI is a partial indicator of GDP.

Similarly, GDP inwardly integrates the situa-
tion on the labour market as well: the high rate
says that the population activity was also high.
Consequently, the unemployment rate is a partial
indicator of GDP.

The structure of these indicators also refers to
the prejudice of the use of generalizing indicators
for the quantitative evaluation of the development.
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Fig. 2. Unemployment rate and change in GDP in
20002012 (Source: Statistics Lithuania)

The calculation of gross domestic product is based
on the annual business structure, in other words,
GDP is calculated according to each economic
activity. In addition to activities directly related to
the national regional economic development (in-
dustry, agriculture, forestry, fishery, construction,
etc.), there are lots of activities that are directly
related to social development - professional, scien-
tific and technical, administrative and service ac-
tivities, public administration, education, public
health care, artistic, entertainment and leisure or-
ganization activities, etc. (Lietuvos apskritys
2012). This means if we take the GDP purely as
the indicator generalizing the economic develop-
ment, we get a perverted picture.

The same situation is with other economic de-
velopment indicator - unemployment. The number
of working people includes the residents who work
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in the administration and service, public administra-
tion, social insurance, education, public health care,
social work, art and other areas which are not pure-
ly economic activity sectors, and hence the unem-
ployment rate may not accurately reflect the eco-
nomic development in the country (region).

In conclusion we can state that with reference
to the generalizing indicators, the level of the re-
gional economic development of the country can
only be determined if there are any other indica-
tors unrelated to GDP. If such do not exist, it must
be admitted that the economic development of the
country (region) is reflected by only one generaliz-
ing indicator - gross domestic product per capita,
which itself integrates all aspects of economic
development indicators.

Exactly the same can be said about the quanti-
tative evaluation of social and environmental de-
velopment. In this case, the question of whether
indicators included in the system adequately re-
flect the phenomenon under consideration comes
to the fore.

The analysis of regional development indica-
tors shows that, according to their intended purpose,
some of them reflect the development of quantita-
tive and the other — the qualitative side (Lietuvos
apskritys 2012). For example, the first generalized
indicator of social development is the usable area
(m?) offered per capita on the average. Undoubted-
ly, this is one of the most representative indicators
of social development. On the other hand, it reflects
the quantitative side of the process.

Human well-being is closely related to quali-
tative conditions of his home, i.e. not only to the
useful area, but also whether he has a separate
accommodation. Therefore, alongside with the
proposed one, there should be another indicator
showing how many flats fall to, for example, 10
thousand inhabitants in the country (region).

Likewise, talking of the social situation in the
country region, it is necessary to consider not only
the number of crimes (the quantitative side of this
phenomenon), but also the number of investigated
crimes (qualitative side).

Similar reasoning is applied to the third indi-
cator of social development. In addition to ex-
penditure on social security and education, it is
necessary to evaluate the quantitative base, i.e. the
situation of the population in the country (region):
their number per area unit, marriages, births,
deaths, migration, etc.

Education, culture and social protection are
also characterized by both quantitative and qualita-
tive indicators of development. The part of GDP
expenditure intended for this purpose does not
fully reflect the actual state of their impact on so-
cial development.
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As for the assessment of environmental state
using one of the main quantitative development
indicators, there should be the amount of taken and
total water consumption.

Making general conclusion, it can be said that
the use of generalized indicators for the quantita-
tive evaluation of individual constituents of the
national regional development (economic, social
and environmental) cannot provide an adequate
result. More detailed system of indicators is neces-
sary, which, firstly, would allow covering all the
sides of essential phenomenon under considera-
tion, and secondly, allows the “purification” of
indicators, which immediately reflects the specific
constituent of development, and thirdly, on the
basis of the weights of detailed indicators allows
the assessment of actual situation of the develop-
ment constituents more accurately.

3. Proposed system of indicators
for the country's regional development

Issues related to the quantitative evaluation of
economic - social development in the regions of
Lithuania started to be studied more than ten years
ago (Ginevicius, Mikelis 2002). They have quanti-
tative multi-criteria evaluation of individual re-
gional development aspects dominated, i.e. there is
lack of integrated approach to the assessment in
the context of sustainable development. The situa-
tion of scientific research today allows us to enter
into other phase to resolve this problem.

If we refuse the application of generalized in-
dicators to the quantitative evaluation of the coun-
try's regional development, we will have funda-
mental question raised: what principles should be
followed to include generalized indicators reflect-
ing the development in various aspects in their
system.

In response to it we can appeal to the theory
of systems. Socio-economic systems are divided
into the real (material) and theoretical (abstract)
ones. The first include the objects of inanimate
nature and living systems (biological, social, eco-
nomic, etc.). Theoretical (abstract) systems include
hypotheses, theories, formalized models, etc.
(Lydeka 1998; Ginevic¢ius 2009). The system of
the indicators reflecting the regional development
in the country is precisely the theoretical (abstract)
system or a formalized model that reflects the real
(physical) system, i.e. the region of the country.

General theory of systems says that the main
part of the system is its element, which is the
smallest and is undivided in terms of analysis
(Lydeka 1998; Simanauskas 1998; Motuziené,
Pyrantiené 2002).
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Thus, if we want to reflect the development of
country's region, we have to appeal to original and
undivided, but not aggregated indicators. Walking
this way, we face two problems. First, it is neces-
sary to ensure the complexity of development re-
flection, i.e. the system of indicators has to be
formed so that all aspects important to the devel-
opment would be reflected. Second, since it may
appear that there are quite a lot of such primary
indicators and that would complicate or even make
impossible the use of quantitative evaluation, it is
necessary to find ways how to aggregate them and
thus reduce the number of indicators assessed in
unison.

The first problem can be dealt with choosing
the information about the development of the
country and its regions provided by the Lithuanian
Department of Statistics (Lietuvos apskritys 2012;
Statistical Yearbook of Lithuania 2012). These
publications contain the data both within the sec-
tion of the country and its regions in various as-
pects, already purified and well-established over
the years

Table 1 shows the indicators describing the
economic, social and environmental situation in
the regions of Lithuania (Lietuvos apskritys 2012).
On the grounds of the list of these indicators, it is
necessary to develop such their system, which,
firstly, would be structured under the principles of
sustainable development, and secondly, it would
be presented in such a way that it would be possi-
ble to assess the actual development of the region
quantitatively with reference to this system.

There is an attempt in the literature to provide
such a system of indicators (GineviCius et al.
2004). When seen through today’s position, such
systems are not perfect due to several reasons.
First, it has only the social and economic devel-
opment distinguished, i.e. they are not fully struc-
tured in terms of sustainable development. Second,
the system of indicators includes both initial, i.e.
non-aggregated indicators, and generalizing indi-
cators. On the other hand the goal of this research
was not to form an adequate system of indicators,
but to show how the system consisting of a num-
ber of indicators may be applied to the quantitative
evaluation.

As can be seen in Table 1, the development of
regions is characterized by many indicators. The
point of multi-criteria assessment is that the indi-
cators of the different importance reflecting the
phenomenon under consideration have to be uni-
fied into one generalizing value. This importance
is determined by experts. They can only assess a
limited number of indicators with sufficient preci-
sion - 10-12 (Ginevi¢ius 2009). Meanwhile, as we
can see in Table 1, there are 45 indicators under
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assessment. The only way to reduce the number of

End of table 1

the indicators together is their classification, i.e. Ttem
; ; f Indicator Measure
structuring of the system into subsystems No Name o
(Ginevicius 2009). Thus a hierarchical system of 95 Number of colleges per 1000 "
indicators is obtained. " | students unt
2% Number of library users per unit
Table 1. Indicators of the development of the regions in " | library
Lithuania (source: compiled by authors) 27 Number of cultural centres per unit
Item . " | 1000 population
Name of Indicator Measure
No 28 Number of amateur art groups unit
1 Unemployment rate in the areas In % " | per 1000 population
of economic ac.tlvmes 29 Number of participants of ama- unit
Average wage in the areas of teur groups per amateur group
2. . C . LTL -
economic activities 30 Support provided by legal per- thousand
3 Number of economic entities in unit " | sons per 1000 population LTL
" | operation per 1000 population 31 Individuals aged 16-74 who In %
. . million " | used a computer °
4. | Turnover per economic entity LTL The average useful floor area per | >
32. . m
Bancruptcy processes instituted capita
5. | and completed per 100 econo- unit 33 Number of dwellings per 1000 unit
mic entities " | population
6 Research and development acti- | million 34 Number of crimes per 1000 unit
" | vities per 100 economic entities | LTL " | population
7. | Construction work carried out T]I}Iljon 35. ‘Szil;ré;ignmmal offences in- In %
| aiers ek ety | it 56 | and non-food goods | LT
9 National freight transport by thousand 37 Turover of residential construc- | thousand
" | road tones " | tion works per 1000 population | LTL
10 Gross agricultural production thousand 38 Turover of retail trade enterpri- thousand
" | per 1000 population LTL " | ses (VAT excluded) per capita LTL
Animal products per 1000 popu- Turover of food and beverage
1. lation t 39. | service enterprises per 1000 gl%ljsand
. b .
12, Number of populat.lon per 1 km unit population .
of the country (region) area Number of accomodation estab- .
- 40. . 2 unit
13 Number of marriages per 1000 unit lishments per 100 km
" | population 41 Number of passenger vehicles unit
Number of divorces per 1000 . " | per 1000 population
14. . unit -
population 4 Water abstraction and consump- | thousand
15 Number of live birthss per 1 000 unit " | tion per 1000 population m’
" | population 43 Wastewater discharge per 1000 | thousand
16 Number of deaths per 1 000 unit " | population m’
" | population Air pollutant emissions from
Number of physicians per 10 . 44. | stacionary sources per 1000 t
17 000 population unit population
Number of old-age pension be- 45 Forest areas compared to the In %
18. | neficiaries per 1000 working-age | unit " | area in the region
population
19. | Migration unit There are two possible methods for the for-
20, | Amount of social benefit per LTL mation of the system: “from the top down” and
capita “from the bottom to the top” (Ginevicius 2009).
Number of places at pre-school . . . .
21 | . . unit The first is meaningful when the essential aspects
institutions per 100 children . . . .
of the problem under consideration can be distin-
Number of general schools per . . . . . .
22. 11000 pupils unit guished without difficulty. Second one is meaning-
Number of vocational schools ] ful when the aspects of the phenomenon under
23. per 1000 pupils unit consideration have not been highlighted, i.e. when
24. | Number of universities per 1000 | unit we have the list of indicators characterizing differ-
students ent aspects of the phenomenon.
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In our case under consideration, of course, the
first way is purposeful, because it allows structuring
the list of indicators available (Table 1) in the as-
pects of sustainable development - economic, so-
cial, environmental. Table 1 shows that the 11 indi-
cators describe the economic, 30 - social, and 4 -
environmental development. In this case, the system
of indicators structured under the principles of sus-
tainable development would look like this (Fig. 3):

Indicators of
regional development

Economical Social Environmental

development development development

11 . {30

Fig. 3. System of regional development indicators
structured under the principles of sustainable develop-
ment (source: Ginevicius 2009)

Experience of multi-criteria evaluation says
that experts can assess the system with sufficient
accuracy that only consists of 10 - 12 indicators
(Ginevicius et al 2006; Ginevi¢ius, Podvezko
2007; Aghdaie et al. 2013; Ginevicius et al. 2013;
Ginevi¢ius, Podvezko 2012; Brauers et al. 2010).
Figure 3 shows that social development of the re-
gion is characterized by 30 indicators. In order to
receive the number of indicators appropriate for the
assessment, it is appropriate to form at least three of
their subgroups and to include the indicators reflect-
ing the same aspect (or more) in the 3™ subgroup.

Structuring of the system of indicators is a
creative process, so it should not be done purely
mechanically, i.e. only under the condition that the
number of assessed values would not exceed 10-
12. In this case, the indicators reflecting different
aspects may find themselves in the first subgroup.
We would have a situation where the experts ana-
lyzing the group of indicators meeting the condi-
tion of a number will be able to competently assess
only part of them, so the assessment accuracy will
suffer. Therefore, during the formation of sub-
groups, the priority should be given not to their
number, but their nature and generality
(Ginevicius 2009). In this case, all of the indica-
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tors reflecting the regional development should be
grouped into the following subgroups: population
(8 indicators), health and social security (4 indica-
tors), education, science and culture (10 indica-
tors), housing and living conditions (8 indicators).
Hierarchically structured system of indicators sys-
tem of regional development would look as fol-
lows and shown in Fig. 4.

Hence the process for formation of country
region development indicators would be as follows
(Ginevicius 2009):

1. A list of indicators reflecting the develop-

ment of the region shall be made.

2. All indicators shall be divided into three
subgroups, reflecting the economic, social
and environmental development.

3. If the number of indicators within a sub-
group is large, additional hierarchical lev-
el shall be formed - a few lower-level
subgroups shall be formed from related
indicators.

The system of indicators of the country region
development shown in figure 4 has been formed
with reference to the principles of sustainable de-
velopment and adapted to multi-criteria assess-
ment.

4. Conclusions

In order to assess the sustainability of the country
region development, it is necessary to form a sys-
tem of indicators which would refer to the princi-
ples of sustainable development and would enable
quantitative evaluation of current situation.

Quantitative evaluation of regional develop-
ment is based on a multi-criteria approach, when
the indicators universally reflecting the develop-
ment are unified into one generalizing value.
Multi-criteria evaluation of the country's regional
development with reference to generalized indica-
tors does not provide an adequate result because,
on the one hand, it is difficult enough to accurately
identify the weight of such complex indicators
and, on the other hand, they are interrelated.

It is appropriate to use the declared system of
non-aggregated indicators for quantitative evalua-
tion of the regional development. This allows cov-
ering all essential sides of the phenomenon under
consideration, immediately reflect specific constit-
uents of the development and to determine the
weights of indicators more precisely.

Proposed system of indicators for the regional
development is a hierarchical system structured
according to the principles of sustainable devel-
opment and adapted to multi-criteria evaluation.
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Fig. 4. Hierarchical system of indicators of regional development (source: compiled by authors)
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