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Abstract

In the conditions of market economy all business entities, which can be viewed as socio-eco-
nomic systems (SES), must be competitive. This also applies to the regions in the country. From
the regions competitiveness depends effective solving of a whole range of social problems: jobs,
social welfare, crime, migration and etc., in turn country region’s competitiveness depends on
how it is adjusted its economic, social and ecological development. It’s important because it could
be that some of the development components are developing at other component’s expenses. For
example, economic development could be at social and ecological expenses. This would prevent

the creation of the necessary living conditions not only today, but also for future generations.

In order to survive, an SES must be constantly developing. During this development, both
quantitative and the qualitative changes of the system parameters take place. The quantitative
changes are reflected by the development dynamics, which encompass the equability and the
intensity; while the qualitative changes are reflected by changes in the internal structure of the
development process. For a system to be able to function in the long term, the quantitative de-
velopment of its components must be mutually compatible. However, the existing measurements

of SES development do not take this into account.

The aim of the article is to propose and approve a methodology that would allow quantitatively
evaluate the sustainability of the country regions development. For this purpose the multi-cri-
teria evaluation methods are used. Based on the proposed methodology the sustainability of the

country regions economic development is identified.
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1. INTRODUCTION

Despite the fact that sustainable development (SD) has been one of the most relevant problems

for humanity over the past 30 years, and is a topic that has been analysed in many various ways,
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some of the key issues still remain unresolved. One of these is the quantitative assessment of the
achieved SD level. Due to the complexity of the SD phenomenon, a myriad of systems aimed at
evaluating it have appeared. Today, there are over 500 SD indicator models: around 70 of them
are global, over 100 national, over 70 regional, and around 300 are local (Paris & Kates, 2003;
Debnath et al., 2018). An analysis of these models shows that each of the indices or their systems
is designed to assess the state of the SD development from a certain aspect — economic, environ-
mental, etc. All of this indicates that we have not yet fully understood the SD phenomenon itself:

its origin, internal structure, development mechanisms, etc.

A precondition of socioeconomic systems is their continual development. This is a natural fea-
ture in any formation of a living being, from biological ones to an SES. This is the case because
all of these systems are open, i.e. they are determined by their environment. There is a constant
exchange between the SES and its environment. The system performs certain functions for the
benefit of its environment, and in return for carrying out this mission it receives from the en-
vironment the resources necessary for it to function (people, information, materials, etc.). At a
lower level, in such an exchange process the system must constantly adapt to the environmental
requirements. This is a precondition for its survival. The general trend is that the environmental
needs constantly grow, so the scale of the system’s development must exceed the scale of the

environment’s development in order for the system to survive.

The result of the SES development is, first of all, quantitative changes to its parameters: the
quantities of the production, services, etc. On the other hand, it is insufficient for an SES to in-
crease its functions in the context of the environment only in terms of the quantity; e.g., for a car
company, simply supplying a sufficient amount of cars to the market is not the only important
aspect. The qualitative requirements — the appearance, convenience, efficiency, durability, etc.
—are equally important. Therefore, the issue of the quality of the SES development process must
be taken into account. The quantity and quality of the development are equivalent to the two

sides of any process. Without a sufficient quantity, there is no quality, and vice versa.

The quantitative aspect of the SES development is reflected by its dynamics, which indicate the
scale and types of the development processes that take place within an analysed period.

Conversely, the qualitative side of SES development is reflected by the changes in its structure.
It plays a special role in the development process. A structure is a precondition of the system’s
stability. It shows which things in the system remain unchanged during various external and
internal changes. The SES development process needs a structure as a framework to provide
its components with the necessary force, integrity and orientation, as well as the possibility to
achieve the development’s goals. The structural changes in the development process, which
arise due to the effect of destabilising factors, imply the existence of an SES development proc-
ess structure that is characteristic of the SD and the existence of a structure which reflects the
actual state of the development. Even when the SES is developing dynamically and sustainably,
the development goals may not be achieved due to an inappropriate structure of the development
process; e.g. the environmental goals may be missed if the economic development is occurring
at the expense of the environment. Therefore, the indicator reflecting the qualitative side of the

SES development process should be considered in terms of its compatibility.




The SES development process can be divided into two parts: the development dynamics or
sustainability; and the development’s compatibility. The first part signifies the stability and eq-
uability of the process, while the second part reflects the compatibility of the components in the
development process. The quantitative assessment of both the sustainability and the compat-
ibility can be based on the actual state of the SES development. Therefore, the first stage of the
quantitative assessment of the SES development is to determine the state of the SD (Ginevicius
et al., 2018; Bilan et al., 2019).

Currently, the quantitative assessment of the SES development in terms of the SD is gaining
special relevance in both theory and practice. Without knowing the achieved SD level of the
development process, it is impossible to purposefully control it and to determine whether the SD
goals have been achieved. It is also difficult to understand whether the development is occurring
sustainably, i.e. whether, for instance, the economic development is occurring at the expense of

the environment, social development, etc.

2. OVERVIEW OF THE ASSESSMENT METHODS FOR THE
SUSTAINABLE DEVELOPMENT OF SOCIOECONOMIC SYS-
TEMS

In the existing situation, a quantitative assessment of the SES development compatibility can be
determined only in the context of a general SD measurement; therefore, it is useful to review the

current SD assessment methods.

First of all, in order to evaluate the existing SD indicators, indices or their systems, a more in-
depth look into the origin, internal composition, development mechanisms and other aspects of
this phenomenon is needed.

It has been determined that it is logical to divide the SD into two parts: the quantitative and
qualitative aspects (Ginevic¢ius et al., 2018). The quantitative part of the SES development (its
compatibility) is reflected by its dynamics. International dictionaties define this as a stable, con-
stant and evenly developing process. The necessity for sustainable development is predetermined
by the fact that, being an open system, the SES must adapt to the constantly changing condi-
tions in its surrounding environment (i.e. it must develop) in order to survive in the long term.
Based on this, the sustainability of any SES development can be defined as constantly occurring
quantitative changes in the parameters of a socioeconomic system which ensure it will continue
operating over the long term. Of course, the SES development can also be negative but still

sustainable.

The SES quantitative development process itself can be further divided into its quantitative
and qualitative aspects. The first is reflected by the scale of the positive/negative changes to
the development during an analysed period; while the second aspect is reflected by the type or
equability of a particular process. In order to determine an indicator of the sustainability of the
SES development, both of these aspects have to be combined into a single joint value. Based on
this methodology, defined as MDD, the sustainability of the economic development of some EU

countries has been evaluated (Ginevicius et al., 2018).
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A more difficult task is to quantitatively assess the qualitative side of the SES development, i.e.
its compatibility. This requires a systematic approach to the surrounding environment. Three
types of systems can be singled out within the environment: technical, biological and social. The
first type differs from the other two, in that it is a non-living system and as a result it does not

develop over time.

The biological and social systems (and the socioeconomic systems based on the social ones) have
a living nature, thus they develop over time. This is their inherent feature, just like growing is
inherent to humans. The question then is: What are the conditions necessary for the functioning

and development of these systems.

A human being is the most perfect biological system. It can function and grow only if three key
preconditions are met: he/she must be able to breath, consume water and food. Air supplies the
body with oxygen, while water is necessary for the body’s cells, and food provides the human be-
ing with energy. In order for the human body to function, grow and be healthy, it needs to receive
the three resources not only in the right amounts, but also in certain proportions. It has been
measured that the human body can survive without food for approximately 40 days, without wa-
ter for approximately 7 days, and without air for 0.0021 days, i.e. approximately 3 minutes. What
happens when these proportions become distorted? If a human organism breathes improper air,
consumes too little water (a problem that is widely discussed these days) or eats too little (as is
the case in some African countries), the body exhausts itself, it ages more quickly, it becomes less

resistant to diseases, etc. Then, the sustainable development of the body is unlikely.

What conclusions can we draw from this example, in terms of the SES sustainable development
issuer Firstly, any living system in nature, including the SES, has typical key components without
which it cannot exist. This is an objective precondition for the existence and functioning of such
systems. Secondly, the development of the entire system is impossible without the development
of its separate components. Thirdly, for a system to be able to function in the long term, the
development of these components must be mutually compatible. We can now look at the degree

to which the proposed SES SD indicators correspond to the above conclusions.

First of all, it should be noted that there have not been many systematic research studies aimed
at analysing the assumptions and issues involved in SD assessments. The circumstances for such
research are unfavourable due to the non-systematic analysis of the SD phenomenon. The main
factors that have hindered the resolution of the issue of the quantitative assessment of SD as a
complex process, for the purposes of its effective control, are the inflexibility and inadequacy of
the assessment systems used to understand the SD phenomenon. There is a lack of systematic

research that has analysed the individual components of this issue in an integrated way.

Maybe this is the reason why there are disagreements concerning the contents of SD, irrespective
of the fact that most researchers define it in a similar way. It is often said that it is difficult to
understand what the SD process actually means in practice; that its manifestations are unknown;
that it is difficult to describe, etc. (gaparauskas, 2004; Alberti & Susskind, 1996; Campagni et
al., 1998).

On the other hand, many studies can be found that highlight the key features of SD. First of
all, sustainable development is the structure of the SES development process. The point of the
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current discussions is to establish what components should be included in the SD model, and
to what extent. The number of components to be included was described in the three-pillar
theory proposed by John Elkington in 1990 (Elkington, 1998). To date, this remains the basic
framework for measuring the results of SES operations. According to this theory, the success of
an organisation should be assessed using three parameters: social, economic and environmental.
Similarly, the United Nations’ understanding of SD is based on the same three components,
which are given an equal value (Burton, 1987; Freymann, 2012). Most researchers recognise the
system of the three SD components as acceptable and the best method of reflecting the interac-
tions between systems (Lozano, 2008; Thompson, 2007; Roseland, 2000; Smit & Smithers, 1993;
Epstein et al., 2015; Elzen et al., 2017; Abdi et al., 2018; Ciobanu, et al., 2019; Nastiti et al., 2019).
With the recognition that the principle structure of the SES process consists of the above three
components, the scientific literature includes extensive analyses focused on the proportions of
these components in the development process. In other words, researchers have analysed the
attributes of the SD of SES. Except for minor variations, their opinions have been unanimous.
The attributes are: equilibrium must exist between the economic, social development and pollu-
tion (Barredo & Domicheli, 2003); there must be a state of a dynamic equilibrium where the aim
is to maintain a long-term internal equilibrium between the economic, social and environmental
components (A Framework ... 2003); compatibility of the SD components is a precondition for
long-term equilibrium (Saparauskas, 2004); there must be internal compatibility of the SES de-
velopment process, as well as internal equilibrium (Ravetz, 2004); a harmonious combination of
the economic, social and environmental factors is needed (Rajnoha & Lesnikovd, 2016; Holden
et al., 2017; Ivanova & Cepel, 2018; Marikina, 2018); there are interactions and balances among
the three key SD dimensions (Volkov 2018); the combination of the three SD components cre-
ates an internal equilibrium (Burinskiene, 2003; Barredo & Domichelli, 2003; Yoon & Lee, 2003;
Piorr et al., 2009); and a state that must be maintained for an unlimited time without the loss
of quality (Alberti & Susskind, 1996). Therefore, one key attribute can be noted, which is men-
tioned in all the above cases: an internal equilibrium, or compatibility, of the SES development

components is required.

Based on the views provided above, this compatibility can be defined as follows. It is a mutually
synchronised development of the key SES development components that comprise the precondi-

tions for achieving the system’s goals.

After analysing the scientific literature, the conclusion can be made that the SD indicators of the
SES have to integrate both the quantitative and the qualitative sides of the development, i.e. the

intensity, equability and compatibility of the key components should be assessed.

The global development goals set by our society, including the modern realities and future ex-
pectations, can only be achieved if there is a possibility to control the SD process. The extent to
which these goals are achieved can be measured by the SD indices, which combine the indicators
formed on the basis of the primary sources of information. Therefore, with regard to the SD
issues, researchers should use not the indicators themselves but the indices that reflect the SD

process in various aspects and at various levels of integration.

Such research can be divided into two main trends: the first involves the quantitative assessment

of the development of the individual SD components; while the second is the same type of as-
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sessment of the entire SES. The first approach combines the partial indices that reflect aspects
of the development of the key development components — economic, social and environmental;
whereas the other approach attempts to combine the key development components into a single

joint value.

The aim of the economic development indices is to measure and compare the benefits and costs
of economic growth. For this purpose, several aggregate indices have been proposed including
the Index of Sustainable Economic Welfare (JSEW), Genuine Progtess Indicator (GPI) and the
Sustainable Net benefit Index (SNBI).

Meanwhile, the Human Wellbeing Index (HWI) the Human Development Index (HDI) (McGil-

livray, 1990) can be regarded as social development indices.

There are a great many environmental indices, of various sorts. Among them, the UNSTAT
model covering 72 indices (Scherp, 1994) is noteworthy. There have also been many specialised
indices proposed that can create an aggregate value for the state of the component in the devel-
opment of individual human activities, such as agriculture (Volkov, 2018), urban development
(Cincikaite, 2014) and others.

Various countries use different SD index systems. For example, in Germany the SD monitoring
system is based on 218 indices, in France 132, in Finland 88, and in Switzerland 120 indices. Both
individual scientists and groups have been working to develop their approach to an integrated
complex assessment of the SD components (Priori, 2003; Gomiero et al., 2011; Sydorovych &
Wossink, 2008; Slitmo et al., 2017 and others).

After some time, the researchers reached the opinion that an assessment of the development of
individual components does not allow for control of the entire SD and can hinder the achieve-
ment of some set goals. As a result, there have been attempts to combine the indices that assess
the state of the individual SES components into a single complex criterion. However, this type
of research is not very common. The proposals include an integrated assessment of the SD of a
country’s regions, an integrated assessment of the SD of the common agricultural policy (Com-
mon Agricultural Policy-CAP) (Piorr et al., 2009), and an assessment of the direct payment
system on the SD in agriculture (Volkov, 2018). In all of the above cases, it has been emphasised

that all the three SD components (economic, social and environmental) are of equal value.

To summarise, the proposed approaches to the quantitative assessment of the SD of an SES do
not meet the requirements applicable for such assessments, because they do not take into account
the intensity and equability of the development process. Furthermore, they do not consider the
internal compatibility of the development components. The most common opinion is that, if the
changes to all three SD components are positive, this means that the development is occurring
in a sustainable way (Volkov, 2018). However, in reality, this is merely an assessment of the state
of the SES development at different complexity levels during an analysed period, whereas the
aim of determining the effectiveness of the SD concept raises the issue of its adequate measur-
ing, because the SD strategies lack a solid scientific basis without a quantitative framework. The
conclusion can be made that the qualitative side of the socioeconomic system development is
currently not being assessed in terms of the quantity, because no way of measuring this has been

proposed before now.
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3. PROPOSED METHOD FOR A QUANTITATIVE ASSESS-
MENT OF THE SUSTAINABLE DEVELOPMENT OF SOCIO-
ECONOMIC SYSTEMS

Before proposing a SES development compatibility index, we should look at the requirements
that should apply to it. It has been said that, when creating quantitative SD measurements, cer-
tain things should be clearly indicated, including: what aspects of the compatibility are to be
assessed, which of them are to be maintained and developed, and how these different aspects
should be related to one another and interpreted (Wilson & Wu, 2017). Another important
finding is that the SD indicators must be analysed and interpreted as a distance to the desired
target (Wass et al.,, 2014). Almost all of the existing studies emphasise the fact that the economic,
social and environmental factors should be of equal value and combined harmoniously (Lozano,
2008; Holden et al., 2017; Marghescu, 2005). Also, the assessment should include not only the
individual parts of the analysed process but also the relationships between them (Gibson et al.,
2005; Gomiero et al., 2011).

According to the above-mentioned criteria, the following preconditions necessary for the de-

sired SES development compatibility indicator can be formulated:

1. According to Brutland’s definition, SD is understood as a compromise between the environ-
mental, economic and social goals, while enabling the society to meet the needs of both existing
and future generations. A question therefore arises concerning how to integrate this compromise
into the model for the quantitative assessment of the SD. It could be assumed that such a pos-
sibility will appear if all the three SD components — economic, environmental and social — are
regarded as equal, i.e. equally important in terms of the SD. However, in this case, it remains
unclear how the social and environmental components can be combined with the economic one,
i.e. with the main business goal, which is to earn a profit from the business. In other words, the
problem of how to account for the fact that the basis for SES development is economic develop-

ment, which requires that the business entities earn a profit, remains.

2. The indicator has to take into account the level of the internal compatibility of the SD com-

ponents (economic, social and environmental).

3. The SD indicators and indices should be analysed and interpreted as a distance to the desired
target (Wass et al., 2014).

We have to fully agree with the assertion that economic development is at the heart of the SES
development. On the other hand, giving a special role to this component of the SES develop-
ment does not imply that one component is opposed to the others, nor does it represent a retreat
from the universally-accepted view that they are all equal in terms of the SD. Everything falls
into place if we remember the definition of SD. There are two fundamental aspects to SD: firstly,
human development must meet the current needs of the society; and secondly, the possibilities
for future generations to meet their own needs should not be reduced. What is required to fulfil

these two conditions?

In order to ensure the social well-being of people today, the economy must develop. However, in

order not to reduce the possibilities for future generations to meet their own needs, the economy

42 Journal of Competitiveness |



must not develop at the expense of the environment. Therefore, both of these circumstances
— the equal value of all the three SES SD components, as well as the priority applied to the
economic development compared to the other two components — need to be integrated into the
SD model.

In order to take into account, the second assumption, it is necessary to determine the state of the
SES development components that correspond to the SD model, as well as their actual state. In
this case, the deviation of the j-th component from its value corresponding to the SD model will

be shown by the following difference:
D =KG-K ()

where AD! is the deviation of the actual development of the j-th component of the SES from
the sustainable development model during the analysed period T; K] is the value of each SES
development component during the analysed period T (in a particular year), corresponding to
the SD model; K7 is the value of the actual development of the j-th component of the SES dur-

ing the same period; and, j =1,m, m is the number of SES components.

The level of the compatibility of the entire SES development process can be calculated by adding
the absolute values of the deviations of all the components:

D, =3wf|= 2k K] @)
Jj= Jj=

where Dr is the scale of the deviations of the actual development from the SD model K} during

the analysed period T.

When K5 =K , 1.e. ideally, ADT should be at the highest value; however, the formula (2) implies
that in this case, it would be equal to 0. To avoid this, the value AD? should be subtracted from
one. Therefore, the final formula for the quantitative assessment of the SES development com-

patibility will be as follows:

SD’ :17i\1<[,71<,’\ 3)
Jj=1

where SD” is the indicator of the SES development compatibility during the analysed period T.
In the formula (3), the problem is solved by finding the values K, and K.

As was mentioned above, the first stage in the quantitative assessment of sustainable develop-
ment is the determination of the actual state of development of the SES components. Socio-
economic systems are large and complex, and will manifest in many different aspects in reality.
The key to assessing the actual state of their development is the formation of an adequate system
of indicators. This situation is complicated by the fact that their impact on the analysed phe-
nomenon is different, so each indicator should be expressed by two values — its importance and
its significance. The importance is determined by experts, although the adequacy of the expert
judgment depends on the number of indicators. It is believed that an expert can adequately assess

the importance of 10—12 indicators (Ginevicius et al., 2016).




If this figure is not exceeded, a single-level system of indicators reflecting the SES development
can be developed. Nonetheless, the number of indicators that actually reflect such complex sys-
tems is much higher. For example, the economic-social development of the country’s regions is
reflected by dozens of different indicators. In order to reduce the number of indicators to be as-
sessed at the same time, a hierarchically-structured system of indicators is formed, i.e. the related
indicators are grouped together. For example, indicators reflecting the economic-social develop-
ment of the country’s regions are usually grouped together according to its key economic, social

and environmental aspects (Ginevicius, 2009).

The indicators reflecting the SES development can be expressed in different dimensions, as their
changes may occur in opposite directions, i.e. an increase in the values of one group of indica-
tors may improve the development situation, while an increase the values of other indicators may
worsen it. In order to quantitatively assess the state of the SES development, all of the indicators
have to be combined into a single joint value. Multi-criteria methods have recently been widely
used to find the solutions to such problems. Their philosophy is reflected by the SAW method,

which is the basis on which all the other methods of multi-criteria assessment were developed.

The expression of the SAW method is as follows (Hwang & Yoon 1981):

K=;M@ 0)

where K is the criterion of the SAW method; »; is the importance of the i-th indicator,
0

(Z= 1,0;1,7, n is the number of indicators); and g, is the normalised value of the i-th indicator.

i=1

In terms of the issue being analysed here, concerning the SES development compatibility, it is
important to define the values for the multi-criteria assessment of the components (economic,
social and environmental). This is made possible by combining all the indicators reflecting the
SES development into groups of indicators that reflect the components. In this case, based on
formula (1), the value of the multi-criteria assessment of the j-th component of the SES develop-

ment will be determined as follows:

@=E%% ®)

where I?f is the value of the multi-criteria assessment of the j-th component (economic, social,
environmental) of the SES development during the analysed period T; »; is the importance of
the i-th indicator of the SES development component; and g, is the normalised value of the i-th
indicator of the SES development component.

In order to determine the development state of the entire SES, the importance of its various compo-
nents (economic, social, environmental) must be assessed. This can be established on the basis of the
first precondition of SD, which states that the current living conditions of humanity must be ensured.
This aim can be achieved if the economic development, which is the basis of the SES development, is
given a higher weight when compared to the other components. In this case, based on formula (4), the

actual state of the development of the j-th component of the SES will be determined as follows:
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~ =T
; =w,K; ©)
where KJ.T is a criterion of the actual state of the SES development during the period T; and W;
is the importance of the j-th component of the SES development.

Another value K7, of formula (3) reflects a certain state of the SES development components.
Therefore, it must also rely on assessments of their actual state. On the other hand, these values
must be transformed in such a way so as to conform to the SES development compatibility
model (3).

The literature analysing the SD unanimously claims that all the three components (economic,
social and ecological) of the SES ate equally important (Volkov, 2018; Piorr et al., 2009; Wilson
and Wu,2012; Wass et al., 2014; Lozano, 2008); Holden et al., 2017; Matybesus, 2005). In this

case, the proportions of their values will be determined as follows:

War Wiz War _ 1.1 @)
de ‘/T)AIE ‘T/(B
where ,,,#,,,W,; are the weights of the SES development components (economic, social and

environmental) in the SD model.

The values of the components calculated using multi-criteria assessments are variable because
the SES is constantly evolving. However, we need to determine whether this development is
sustainable, i.e. whether the components of the development are taking place in a coordinated
manner. This will be the case if, by multiplying the component weights by their values, we get the
same proportions of these multiplications as the proportions of the initial weights. This is what
we will get if the normalised values of all the components of the SES development are equal, i.e.
Then, similarly to the case of formula (7), we get:

IE—'::IE—'::IE—Z:=I:1:1 (©)
K, K; K,

which means that W, K] :#,K] WK, =1:1:1,

It should be remembered that the values of all the three components have been normalised, i.e.
the format of their variation is the same, irrespective of their absolute values and dimensions,
and it ranges from 0 to 1. This circumstance means that the value of the development of the SES
components conforms to the SD idea, i.e. it does not violate the determined proportions (5-7),
and can be equated to the average of all their normalised values:

; KI+KI+.+KD &K/

Kk etk S ©

m oom

=i

where K7 is the average of the normalised values of the SES components (in our case m=3).

The value K| is the transformed value of the j-th component of the SES development, correspond-
ing to the SES development SD model (3). From formula (3), it can be seen that K] =K,

J+l
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In order to determine the final value of the development of the j-th component of the SES in
accordance with the SD model, the value K 'must be multiplied by the weight of the j-th com-

ponent in accordance with the SD model (3): W, =W

o~ 1
a1l W,; =— . Then, the value of each

development component during the analysed period T, in accordarrlnce with the SD idea, will be
equal to:

~

T
ki =Ko

m

In this case, according to formula (3), we get:
D =1=3 ity e =W K = 1= 3 e =W K ] (1

According to the formulas (3, 6, 9 and 10), we can find the final expression of the quantitative

assessment of the SES development compatibility during the analysed period T:

m T -

~ BT
—-w,K;
m

D' =1-3"
J=1

=1—i\1<[,—1<j\ (12)
i=1

The suitability of the proposed SES development compatibility index will be verified by a real
example. According to a multi-criteria assessment using the SAW method, the following values

of the economic development of one of the regions of Lithuania were found (Table 1).

Tab. 1. — Results of a multi-criteria assessment of the state of the components of the economic

development of the Vilnius region of the Republic of Lithuania for 2017

Economic devel-
opment compo- Industry Construction Agtriculture Transport

nents

value | weight | value | weight | value | weight | value | weight

Multi-criteria as-
0.3858 | 0.3 0.5287 | 0.22 0.1642 | 0.28 0.5318 | 0.2
sessment value

According to Table 1 and Formula 12, we will determine the economic development compat-

ibility index as follows:

K/])7 :1_(

1-(0.0151 +0.0157 +0.0547 +0.0058 ) = 0.91

0.4026 0.4026 0.4026 0.4026

—0.1157‘+

—0.1163‘+‘ —0.0460‘4—‘ —0.1064‘]=

The result shows a very high degree of compatibility in the region’s economic development. The
main reason for this may be that the region includes Vilnius, the country’s capital. On the other
hand, the industry, construction and transport components are developing faster than agricul-

ture, i.e. their development occurs at the expense of agriculture.
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4. CONCLUSIONS

One of the most important unresolved problems in the sustainable development of socioeco-
nomic systems is the possibility of reaching a quantitative assessment. Basically, the indicators,
indices or their systems, which are used today, do not quantitatively assess the sustainable devel-
opment of the individual aspects of the SES development, the components that combine these
aspects, or the system as a whole. They only assess the actual state of the development. This is

because the SD phenomenon has not yet been fully understood.

During the SES development process, both quantitative and the qualitative changes take place
in its parameters. The quantitative changes reflect the dynamics of the process, which includes
the equability and intensity of the development; while the qualitative changes reflect the changes
taking place in the internal structure of the processes. In order for the system to function suc-
cessfully in the long term, the development of the key elements of its structure, or the compo-
nents (economic, social and environmental), must be mutually combined. Therefore, in order to
quantitatively assess the SD, it must be possible to assess the sustainability (the quantitative side)

and the compatibility (the qualitative side) of the development.

The proposed method for the quantitative assessment of the SES qualitative development, or
its compatibility, satisfies the key premise for the formation of this index: it considers economic
development as the basis for the SES development, but at the same time values all the three
components of the SD model equally; it evaluates the compatibility level of these components;
and it determines the distance between the actual state of the development and the state that

corresponds to the SD.

This method for the quantitative assessment of compatibility in the SES development is univer-
sal. It can be used to determine the internal compatibility of the development of various levels
and types of processes. The performed calculations have confirmed its suitability for practical

applications.

In order to quantitatively assess the SES sustainable development in its entirety, the develop-
ment sustainability and compatibility indices have to be appropriately combined into a single

composite index.
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