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INTEGRATED ASSESSMENT
OF THE SOCIOECONOMIC
SYSTEMS’ DEVELOPMENT

ABSTRACT. A permanent propetty applicable to every
socioeconomic system (SES) is its development. SES
development is an integrated process with two sides that
can be distinguished, i.e. quantitative and qualitative ones.
The quantitative side reflects its static aspect, i.e. the state
of the development at a certain point in time. The
qualitative side of development reflects its dynamics, i.e.
the scope of development changes. In order to make an
integrated assessment of the standing of SES
development, both these aspects above have to be
assessed in a quantitative manner and be further
combined into one generalised value. These days,
assessment of the standing of SES development is limited
to evaluation of the achieved level only, i.e. its quantitative
assessment. Due to the fact that all socioeconomic
systems are always large and complex systems, they tend
to have a multitude of aspects. The indicators that reflect
such aspects form a system thereof. It is thus the basis for
further multicriteria assessment of the development state.
In order to reduce the number of indicators to be assessed
simultaneously so that experts could establish the weights
thereof in a sufficiently accurate manner, a hierarchically
structured system of indicators is developed and
presented here. Following this methodology, the level of
economic development across Lithuanian regions has
been determined. When the scope of development
changes was established on that basis, the integrated
indicator of the regional development state was calculated
following the proposed formula. On the basis of the
correlation-regression analysis, it has been determined
that the scope of development changes is larger in the
regions with lower level of development achieved.

JEL Classification: O1, Q01. Keywords: socioeconomic systems (SES), SES development,
multicriteria  assessment, integrated assessment, economic
development

Introduction

In order to assess the SES development adequately, this phenomenon needs to be
examined in detail. The word “development™ as such implies there is a certain process. In Latin
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this word means acceleration, expedition, a move forward etc. In other words, it is a set of
certain consistent actions directed towards a specific result (Dictionary of Foreign Words). This
explanation leads us to two important aspects. First, it is an action or a movement; second, this
movement relates to a specific result. These two aspects vary in terms of their nature. The first
one implies dynamics, whereas the second one is more static in nature. Statics here means a
certain state of a SES, whereas dynamics implies changes in this state. The state of a SES is the
level of its development at a certain point in time. Hence, it reflects the quantitative side of
development as a process. On the other hand, changes in the state (of SES) imply the scope of
changes; thus it portrays the qualitative side of development as a process.

The two aspects of SES development are inseparable. High level of development
achieved has its positive effect on the speed of development changes; likewise, high level of
development changes positively affects further development. In this uninterrupted process SES
can have a variety of situations in terms of both the level of development achieved and the
development changes (Fig. 1).

Development level

low high

low
9

Scope of changes

high

Fig. 1. Situations of SES development
Source: own data.

It is evident from Fig. 1 that both the level of development and the speed of development
changes of a SES can be low, i.e. a system can be stagnating. On the other hand, should it
increase the speed of development changes, it will achieve higher level of development thereby.

To sum up, we can state that, first, a quantitative side of SES development, which is
reflected in the level of development, has to be distinguished from the qualitative side, which
is portrayed by the scope of development changes. Secondly, in order to carry out an integrated
assessment of the state of SES development, both of the above aspects need to be combined
into one generalised value. Therefore, the primary model for assessing the state of SES
development would look as follows (Fig. 2).
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Fig. 2. Primary model for assessing the state of SES development
Source: own data.

To offer a methodology for assessing the state of SES development, the analysis of the
current standing needs to be carried out beforehand.

1. Existing methods for assessing the standing of SES development

The current situation can be described using three characteristics: first, growing
complexity; second, increasing dynamics; and third, growing information flows. All of the
above increase the uncertainty, hence, the likelihood of having wrong decisions made and the
losses incurred in connection therewith (Fig. 3).

A
Likelihood of right

decision to be made
— lossesattributable to
a wrong decision

>

Complexity of situation

Fig. 3. Relation between the uncertainty of a situation and decision making
Source: own data.

The question is how the situations that we face can be simplified. The system theory
offers a way out as it helps reflect complex, controversial and ambiguous reality in a simplified
(yet sufficiently adequate) way, thus reducing the complexity of problems to be solved and
increasing the likelihood of right decisions being made at the same time and any potential losses
resulting from wrong decisions being reduced.

The system theory helps carry out a systematic analysis of phenomena, i.e. analyse them
in line with the interlinks of their components.

Economics & Sociology, Vol. 11, No. 1, 2018



14
Romualdas Ginevicius, Dainora Gedvilaité, ISSN 2071-789X
Andrius Stasiukynas, Martin Cepel
GUEST EDITORIAL

The advantage of this theory lies in the fact that it allows examining complex
phenomena significantly deeper (as all of them essentially fall under socioeconomic systems),
thus knowing them better at the same time. A plethora of researches designed to examine a
variety of aspects of the systems can be found. In terms of this, the question is what the purpose
of getting to know the systems is. Long-standing experience of human activities shows that the
purpose of getting to know the SES is the search for opportunities to change the standing there
of in a focused manner (Ginevicius, 2009).

A system can only be managed in a focused manner if it is possible to assess the standing
thereof. It can be expressed both in a qualitative and a quantitative manner. The qualitative
assessment of the standing is limited because this case makes it impossible to compare the cost
system aimed at improving the functioning of a system with the scope of improvements
achieved. Therefore, two methods for a quantitative assessment of complex phenomena, which
manifest in a variety of aspects in reality, have been developed in the recent years (Ginevicius
et al., 2015, 2016; Mardani et al., 2015; Zhou et al., 2007; Zavadskas et al., 2014).

The basis for this was the division of the systems into real (material) and theoretical
(abstract) ones. The former include physical and live objects, whereas the latter, theories of
hypotheses, formalised models, etc.

Such a division of the systems existent in the nature is very important in terms of
qualitative assessment of their standing. This becomes apparent when analysing the interlink
between the systems of these two types. Processes part of material systems give rise to
information flows which get formalised and turn into indicators. The aggregate there of
becomes formalised models of real systems. Hence, a formalised model of a real system is a
system of indicators that reflects the functioning thereof.

SES fall under large and complex systems; thus they are portrayed by a large number of
indicators of different nature. In order to assess the standing of such system with the help
thereof, all of them have to be combined into one generalised value. This leads to the property
of quantitative assessment of the SES standing being multicriteria and the fact that multicriteria
assessment methods are fit for the purpose.

On the other hand, to enjoy this opportunity, certain procedures have to be carried out
in respect of the indicators. They have expressed in different dimensions; hence, to combine
them into one generalised value they must be turned into comparable ones. This is carried out
through normalising the values of indicators.

The normalisation method depends on the purpose of a multicriteria assessment. If the
objective is to determine the ranking of SES options (for instance, rank the regions across the
country by their social-economic development), it looks as follows:

Qj;

;qij

o ®

where 9i _ the normalised value of it" indicator of the j" option; %i — the value of it indicator

of the j™ option; n — the number of indicators (i =1, m.

If the normalisation is carried out in line with formula (1), the value of i*" indicator of
the j™ option flows from the values of the same indicator in respect of other options.

Provided the objective of a multicriteria assessment is to assess the standing of
development of an individual SES, the normalised values of indicators must be determined
outside of the context in terms of the values of the same indicator in respect of other options.
In such event, the normalisation is carried out in the following way (Ginevicius et al., 2015):
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where gmaxir — the maximum possible value of the i indicator.
Normalisation of the indicator values based on formula (2) automatically turns all of them
into maximising ones where the higher value of the indicator implies better standing of a SES.
A multicriteria assessment of the economic development across Lithuanian regions has
been carried out based on the afore-mentioned methodology. It has been performed using the
SAW method (Hwang, Yoon, 1981):

K, =Z::Wiai A3)

where K, — the value of a multicriteria assessment using the SAW method; wi — the weight of
the i indicator.

Such activities that generate a material product fell under the economic development.
On that basis, the indicators that reflect, for instance, foreign and domestic trade, which disposes
of the products generated in economic activities, were excluded.

A hierarchical system of indicators has been developed to reduce the number of
indicators to be assessed simultaneously. This is necessary because experts are able to assess
the weight of only a limited number of indicators (Ginevicius, 2009; Ginevicius et al., 2015,
2016). Based on the available statistical information, it has been determined that 19 indicators
give an indication of the regional economic development. What is more, they are different in
terms of their nature, i.e. reflect different areas of economic development (industry,
construction and the like). A single expert cannot be competent in all areas. Therefore, in the
course of structuring the system of indicators, two principles were followed: first, related
indicators were included in one category; second, it was followed that a single category does
not contain more than 10 — 12 indicators. Following the above, all indicators that portray
regional economic development were grouped into two units with each of them covering a
characteristic area, i.e. industry, construction, agriculture and transport (Fig. 4).
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Fig. 4. Hierarchical system of indicators of economic development across Lithuanian regions
Source: own compilation.
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Based on the hierarchical system of indicators (Fig. 4), the weights of indicators
determined using the expert method and the normalised values thereof, a multicriteria
assessment of economic development across Lithuanian regions has been carried out using the
SAW method (3). The results of calculations have been provided in Table 1.

Table 1. Results of a multicriteria assessment of economic development across Lithuanian
regions using the SAW method

No Regions 2010 2011 2012
Value Rank Value Rank Value Rank

1.  Vilnius 0.3733 4 0.4244 9 0.3844 4
2. Kaunas 0.3013 6 0.4384 7 0.3589 5
3. Klaipéda 0.4396 2 0.5709 2 0.4794 1
4. Alytus 0.2716 10 0.4447 5 0.3118 9
5. Marijampolé 0.4542 1 0.4125 10 0.3369 7
6. PanevéZys 0.2756 9 0.4437 6 0.3310 8
7. Siauliai 0.3530 5 0.4852 3 0.4417 3
8. Telsiai 0.3855 3 0.5865 1 0.4658 2
9. Utena 0.2895 7 0.4481 4 0.2952 10
10. Tauragé 0.2838 8 0.4292 8 0.3423 6

Source: own compilation.

The quantitative assessment of regional economic development provided for in Table 1
gives an indication of the first aspect of SES development, i.e. the level of development, that
is, the standing of development at a given point in time. The other aspect, i.e. the scope of
development changes, remains unassessed. The analysis of references demonstrates that other
researches deal exclusively with the standing of development as opposed to any changes thereof
(Ciegis et al., 2010; Golusin et al., 2011; Kondyli, 2010; Suna et al., 2015; Hak et al., 2012;
Khalili, Duecker, 2013; Ibrahim et al., 2015; Leksin, Porfiryev, 2016; Boggia, Cortina, 2010;
Babu, Datta, 2015; Pinter et al., 2012; Wallis et al., 2011; Espinoza et al., 2011; Fernandes,
2013; Zhou et al., 2007; Kevin, 2007; Ferrarini et al., 2001; Rajnoha, Lesnikova, 2016;
Lapinskiené et al., 2017). Therefore, it is possible to maintain that SES development gets
assessed from a one-sided perspective only, i.e. in terms of its quantitative side. As mentioned
above (Fig. 2), in order to make an integrated assessment of SES development, the scope of
development changes has to be evaluated in a quantitative manner and this indicator has to be
combined with the indicator of the standing of SES development.

The scope of SES development changes can be determined in a simple manner, i.e. by
using a ratio of the standing of development achieved over a reporting period (subject to
examination) to the same over a basic period.

Kom =% 4)

where K pm — the indicator of the scope of SES development changes; K pn — the standing of SES
in a reporting period (subject to examination); K o — the standing of SES in a basic period.
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To obtain the indicator of the standing of SES development, value Kpm has to be
combined with the indicator of the scope of development over a reporting period (subject to
examination) K pn. This can be carried out in the following way:

Kip = Kpn x Koy, )

or

2

_ pn pn
Kkp—KanK = K (5a)

pb pb

where K xp — the integrated indicator of the standing of SES development.
The values of the standing of development across Lithuanian regions have been
determined based on formulas (5) and (5a) and Table 1 (Table 2).

Table 2. Calculation results for the standing of development across Lithuanian regions

Indicators
regional regional development regional integrated indicator
. development level in a reporting develobment of the standing of
No  Regions level in a basic period (subject to h P regional
period (K ) examination) (K ) changes (K ,,,) development (K, )
value rank  value rank value rank  value rank
1. Vilnius 0.3733 4 0.4244 9 1.14 9 0.4825 9
2. Kaunas 0.3013 6 0.4384 7 1.46 6 0.6379 8
3. Klaipéda 0.4396 2 0.5709 2 1.30 8 0.7414 2
4.  Alytus 0.2716 10 0.4447 5 1.64 1 0.7281 3
5. Marijampolé¢  0.4542 1 0.4125 10 0.91 10  0.3746 10
6. PanevéZys 0.2756 9 0.4437 6 1.61 2 0.7143 4
7. Siauliai 0.3530 5 0.4852 3 1.37 7 0.6669 6
8. Telsiai 0.3855 3 0.5865 1 1.52 4 0.8923 1
9. Utena 0.2845 7 0.4481 4 1.55 3 0.6936 5
10. Tauragé 0.2838 8 0.4292 8 1.51 5 0.6493 7

Source: own compilation.

The differences between the assessment of the standing of SES development in line with
the scope of development changes and the same in disregard thereof are clearly evident in Table 3.

Table 3. Standing of development across Lithuanian regions in line with the scope of
development changes and the same in disregard thereof

Change in the standing of development, percentage

No Regions in disregard of the in line with the .
scope of changes scope of changes ratio

1 2 3 4 5
1.  Vilnius 13.7 29.3 2.14
2.  Kaunas 45.5 111.7 2.45
3.  Klaipéda 29.9 68.6 2.29
4. Alytus 63.7 168.1 2.64
5. Marijampole -9.1 -17.5 -1.92

Economics & Sociology, Vol. 11, No. 1, 2018
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1 2 3 4 5
6.  Panevézys 61.0 159.2 2.61
7. Siauliai 37.4 88.9 2.38
8.  Telsiai 52.1 131.5 2.52
9. Utena 54.8 139.6 2.55
10. Tauragé 51.2 128.8 2.52

Source: own compilation.

It is evident from Table 3 that the differences between the assessment of the standing of
SES development in line with the scope of development changes and the same in disregard
thereof vary within a very wide range in terms of individual regions; also, the ratio is above two
in almost all cases. This speaks of the fact that in the course of assessment of the standing of
SES development it is necessary to take into account not only the scope of development, but
also the scope of development changes.

When making an integrated assessment of SES development, it is also important to
determine the cross-impact of the development level achieved and the scope of its changes. In
other words, it has to be determined to what extent the development level achieved affects the
scope of development changes, i.e. the dependence needs to be established.

Kom = F(K,0) (6)

The dependence (6) can be realised on the basis of correlation-regression analysis. When
a correlation field is generated pursuant to Table 2, it is apparent that the above dependence is
inverse, i.e. as the level of development increases, the scope of development changes decreases
(111. 5). Two regions of the country have been excluded from the correlation field for being non-
characteristic, i.e. Vilnius and Marijampolé.

1,7

13
1,2

1,1

Fig. 5. Dependence of the scope of SES development changes on the development level
achieved
Source: own data.

It is evident from Fig. 5 that the dependence can either be linear or parabolic. Paired
correlation-regression analysis has shown that the dependence is better expressed using a
parabola. The coefficient of the strength of relationship is r = -0.52, this suggests a relatively
strong relationship. The regression equation is as follows:
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K ,m =19505-0,9472K , ()

The correlation-regression analysis of the interlink between the level of economic
development across Lithuanian regions and the scope of development changes has
demonstrated that lower level of SES development mobilises and motivates more backward
regions to increase the speed of development. Regional policies, which aim to reduce the
development differences between individual regions, implemented by the government also help
this. What is more, better developed regions face increasing difficulties in creating and
exploiting new essential opportunities for further development. Therefore, over time objective
and subjective processes, which reduce the development gap between individual regions across
the country, take place.

Conclusion

The development of socioeconomic systems is a complex and integrated process. Two
key aspects can be distinguished within it, i.e. quantitative development and qualitative
development. Quantitative development gives an indication of its level at a certain point in time,
whereas qualitative development, the scope of changes thereof. In order to make an integrated
assessment of the standing of SES development, these aspects have to be assessed in a
quantitative manner and combined into one generalised value.

The analysis of scientific research designed to evaluate the SES development has shown
that these days only one aspect of it gets assessed, i.e. the quantitative development. To this
end, hierarchically structured systems of indicators are development and on the basis thereof a
multicriteria assessment is carried out. That said, no research aimed at analysing the SES
development changes practically exists. At the same time, there is also a lack of an integrated
quantitative assessment of the standing of SES development that would combine both aspects
of development.

Integrated assessment of the standing of economic development across Lithuanian
regions using the proposed methodology has shown that the differences between the assessment
of the standing of SES development in line with the scope of development changes and the
same in disregard thereof make up 100 — 250 per cent. This speaks of the fact that in the course
of the assessment of the standing of SES development it is necessary to take into account not
only the scope of development, but also the scope of development changes.

The correlation-regression analysis of the cross-impact between the development level
achieved by Lithuanian regions and the scope of changes thereof has demonstrated that a
relatively close relationship exists between the two, i.e. an inverse relation, that is, as the level
of development increases, the scope of development changes decreases. In addition, more rapid
development changes happen in the regions with a lower level of development.
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