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Abstract. The evolutionary theories and the focus on innovation in endogenous growth theory have made
the innovative process central to any economic growth investigation. This paper is aimed to evaluate the
regional disparities of socio-economic development in different Lithuanian counties, taking into account
the impact of innovation level. The concept of competitiveness in this paper is similar to the concept of
sustainable development. The regional disparities as intra—country analysis were evaluated by calculating
the indexes. The regional competitiveness was defined as the ability to maintain a competitive position
among other similar regions according to the differences in economic, social and environmental condi-

tions.
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1. Introduction

Sustainable regional development is often measured
by the competitiveness of regional approaches and
methods. Evaluation of competitiveness is a diffi-
cult and complex process.

The evolutionary theories and the focus on in-
novation in endogenous growth theory (starting
with Romer 1990) have made the innovative proc-
ess central to any economic growth investigation
(Fratesi 2009). Countries worldwide have increas-
ingly come to the realization that innovation drives
long-term economic growth and quality of life im-
provement and have therefore made innovation a
central component of their economic development
strategies (Ezell 2011).

This paper is aimed to evaluate the regional
disparities of socio—economic development in dif-
ferent Lithuanian counties, taking into account the
impact of innovation level.

In this article the concept of competitiveness
is similar to the concept of sustainable develop-
ment. It is obvious, that competitiveness is a multi-
faceted phenomenon that includes not only eco-
nomic but also social, cultural, environmental
aspects. In this case, the index calculation is the
best way to assess the competitiveness, as it is
taken to balance the individual elements of the
environmental impact on regional competitiveness.

The ranking according to the sustainable de-
velopment regions was evaluated by calculating
the indexes (assessment of an artificial instrument,
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which consists of sub-indicators and analyzed on
the basis by which the objects can be ranked).
There are some imperfections of different indexes.

Most of the indexes are very subjective; the
soft data make up about 50 % of all data. The soft
data are used even in the case, when the hard data
are available, and this choice is not explained.
Sometimes the weight of different criteria is with-
out theoretical proofs. To evaluate the indexes,
very often obsolete statistical data are used and to
evaluate definite index very different statistical
sources are used. Not all criteria, which are used at
the national level, are possible to find out at the
regional level (Judrupa, Senfelde 2008).

In order to avoid such innacurracy the new
methodology was set up and the index based on
the following steps: a theoretical justification for
the selection of data (moreover, interpolation of
missing data), data normalization, calculation the
weights for the data and aggregation of the sub-
indicators. According to the data of the Depart-
ment of Statistics and the NPA more than 30 indi-
cators were selected, which were aggregated into 7
sub—indicators (culture and sport, environmental
quality, human capital, social environment, eco-
nomic activities, infrastructure, innovation).

The paper is organized as follows: Section 2
illustrates the theory and the literature review,
which helps to identify key determinants of re-
gional competitiveness. Section 3 describes the
methodology used. It includes selection of the de-
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terminants of regional competitiveness, describes
data normalization process, granting of weights.
The results are shown in Section 4. The innovation
level and level of competitiveness as sustainable
development in different Lithuanian counties were
presented. Section 5 concludes the paper with re-
search findings.

2. Principles and methods of regional competi-
tiveness’ evaluation

Competitiveness of the underlying reference point
factors is often different, as well as different defi-
nitions and regional typologies and characteristics.
Moreover, there are many factors that determine
the competitiveness of regions that need to be
taken into account, in order to assess the competi-
tive advantages of the region. Due to these rea-
sons, most of competitiveness assessment methods
can be only relatively, but not completely accurate
(Bruneckiené 2010). Therefore, there are lots of
various methods to evaluate the competitiveness of
regions, but most of them have a national-level
analysis.

According to Z. Simanavi¢iené¢ et al. (2007),
the amount of theoretical and empirical studies in
regional competitiveness context is increasing, but
there is no common definition which could repre-
sent the methodological framework for analyzing
and evaluating this field. Relying on the examina-
tion of the authors’ chosen countries competitive-
ness assessment models, one can identify the
methodological principles to be used for evalua-
tion of regional competitiveness.

Table 1. Methodological aspects of evaluation of the re-
gional competitiveness (Source: created by authors, based
on Porter 1998; Rugman et al. 1993; Moon et al. 1995;
Moon 2006; Bruneckiené 2008; Simanaviciené 2007)

Model/author(s) Methodological principles

Porter's Diamond To justify methodologically
Model (Porter 1998) and structure the
determinants of regional
competitiveness.

Double diamond
model
(Rugman et al. 1993)

The international aspect is
included in the assessment
of the competitiveness of
regions. Competitiveness
evaluation model tailored to
the specifics of the region.

The nine-factor model
(Cho 1994)

The importance of the
human factor in regional
competitiveness.

Competitiveness Cycle
model (Porter 1998;
Cho, Moon 1998)

Regional competitiveness
evaluation among similarly
developed regions.
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According to this table, the main methodo-
logical principles in these theories are:

— The importance of separation of basic fac-
tors that determine regional competitiveness.

— On the basis of the economic theory of re-
gional competitiveness theme analysis, R. Martin
(2005) identifies the following key determinants of
regional competitiveness:

— productive capital (by economic and busi-
ness structure, type and degree of specialization in
the region);

— human capital (labor skills and qualifica-
tions);

— creative capital (education, innovation and
entrepreneurship);

— infrastructure (heavy and light, public and
private);

— social-institutional capital (business net-
works, associations’ business scale and orienta-
tion, public organizations);

— cultural resources (quantity and quality of
cultural institutions).

To sum up, regional competitiveness is de-
fined as the ability to maintain a competitive posi-
tion in the international market and among other
similar regions. Nevertheless, it is important to
draw attention to the specifics of each region, the
definition of regional competitiveness as the abil-
ity to compete successfully among regions leads to
a condition in which can be compared regions ac-
cording to the same economic, social and envi-
ronmental conditions.

Regional competitiveness assessment may be
inappropriate and incomplete, if nobody pays at-
tention to the dynamics of competitiveness and the
pace of change. It is important not only to deter-
mine the competitive region position in a given
year, but also to assess the competitive dynamics
and pace of change. To prove this, R. Martin
(2005) demonstrated the fact that if in region GDP
per capita grows 2 percent one year and 3 percent
next year, it doesn’t mean the enhancing of region
competitiveness while the national economy grew
by 1 percent during the first year and 5 percent
next year.

It was also noted that regional competitive-
ness can be assessed not only by examination of
the different environments, but also by a number
of different areas, factors or indicators. Thus, in
the most common methods of evaluation of the
competitiveness can be found:
one indicator — the method of partial as-
sesses of competitiveness.

a single index — the method of multi-eva-
luation assesses of competitiveness.

According to the most authors’ opinion, the
best tool of assessing the competitiveness of the
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regions is the index calculation. Index is defined as
a specific area quantitative and qualitative evalua-
tion of an artificial instrument, which consists of
sub-indicators and analyzed on the basis of the
objects can be ranked (Bruneckien¢, Cingikaité
2009)

Calculation of the index serves clear and reli-
able information and the need to support certain
political decision-making at regional level. In-
dexes are used to assess, monitor and report pro-
gress in the region. Moreover, index provides a
better organization and use of information, gives
an opportunity to compare in time and area.

According to J. Kondyli (2010), each index
calculation for a particular purpose can be re-
garded as a model when creating an index based
on the following steps: a theoretical justification
for the selection of data (interpolation of missing
data), data normalization, calculation the weights
for the data and aggregation of the sub—indicators.

3. Methodology

3.1. Selection of the determinants of regional
competitiveness

The criteria of region competitiveness can be as-
sessed by various factors, taking into account the
goals and tasks formulated. Some authors give more
attention to macro-economic environment in order
to assess competitiveness, other - in business per-
formance or in “intangible” factors: creativity, tol-
erance levels, etc. (Martin 2003; Gardiner et al.
2004; Bruneckiené 2010; Paliulis, Cingikaité 2011).

Assessing the competitiveness of regions in
this article, it was decided to take on the Lithua-
nian National Sustainable Development Strategy
(LNSDS) emphasis on balanced regional devel-
opment (Nutarimas 2003; Vidaus 2011). There-
fore, indicators that determine the competitiveness
of regions were selected on the basis of Latvian
authors (Judrupa 2011), according to the ranking
suit of Latvia’s regions competitiveness. Such a
choice was made as the indicators were in accor-
dance with the principles set out by the theoretical
analysis of regional competitiveness, importance
of sustainable development by country and re-
gional level. This Latvia’s example seems to be
the most appropriate for indexes that make up the
sub-indicators to be found from the database of the
Lithuanian Statistics Department (LSD). Thus, the
region’s competitiveness determinants are pre-
sented below in Fig. 1.

Economic
environment

Culture,
sports

The region's Human
Infrastructure competitiveness capital
A S
Social Environmental
condition ; quality
Innovations

*,

Internal factors

External factors
Unforeseen

events

Fig.1. Factors determining the competitiveness of the
region (Source: created by authors, based on Judrupa
2011; Judrupa, Senfelde 2008)

Region’s competitiveness mostly depends on
internal factors: the economic environment, social
conditions, human capital, environmental quality,
innovation, infrastructure, culture and sports.

The competitiveness of a region is the result of
the good working of two virtuous mechanisms. First
(Fig. 2a), there is the more traditional circle of the
accumulation of local resources (infrastructure,
services, etc.); these have positive effects on
competitiveness, and in this way a larger monetary
output can be produced and part of this reinvested
into the accumulation of local resources. The
second circle (Fig.2b) is less traditional and
represents knowledge and innovation: by innova-
ting, the system is able to generate technology
continuously and, in this way, remains competitive
in the markets; competitiveness generates value
added which can be reinvested in learning and
R&D, and hence allows the innovative process to
continue.

Local Resources

a) b)

nnavation

Compelifiveness Investments  Compelitivenass nvestment in R&D

Income Income
Fig.2. Two virtuous circles at the base of regional com-
petitiveness (Source: Fratesi 2009)

Innovations, small and large, have been cata-
lysts for bigger changes, such as tying people to
land, land ownership, population growth, speciali-
zation and social hierarchy, wealth and prestige
acquisition, colonization of agriculturally marginal
land, increases in production, trade and exchange,
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urbanization and, ultimately, the rise of the state
and our own modern world (Van der Veen 2010).

However, competitiveness of the region is
also affected by external factors (national policies,
political stability, country’s membership in various
international organizations) as well as any unfore-
seen events, such as natural disasters, etc.

Greater sub-indicators number entering into
the final index allows a better understanding of
each region's success or backwardness in each of
the areas. As pointed out by J. Kondyli (2010), an
important aspect of the indicator is the possibility
of indicator’s breaking into separate parts. This
fragmentation leads to a better understanding sepa-
rate regions’ condition in different fields and make
specific findings or contribute to more effective
decision—making of regional development.

For each of the factors influencing the region’s
competitiveness were assigned descriptive indica-
tors: culture and sports unit was assigned to four
variables (characterized by recreational and cultural
development), quality of the environment block was
assigned to four indicators (focus on water and air
pollution and natural resources); innovative unit —
to three indicators (information technology, R&D
and investment support), human capital unit — to
five indicators (described in higher education level
and demographic change), the social environment
unit — to seven indicators (health, housing quality,
material wealth, social burden, public safety, social
exclusion, the level of budget revenues), economic
activity unit — to five indicators (openness to inter-
national trade, attracting investment, enterprise
competitiveness, agriculture, tourist attraction),
infrastructure unit — to two indicators describing the
transport infrastructure. The number of indicators
that were broken down by administrative territory
was selected according to the LSD availability.

It is worth noting that many authors the inno-
vation development and deployment unit’s indica-
tors recognize as critical factors in region’s devel-
opment, thus the data for these indicators was
scrupulously collected and organized. All data was
used from 2003-2009 years period. So last year
for which the index is calculated is 2009. Such a
time series of data selected according to data
availability. In case of missing time series value,
this value is determined using the average value
method, unknown value equivalent to the average
preceding and following values. Moreover, the
extrapolation method was used in order to find the
value of an indicator beyond the limits of the
available sample.
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3.2. Data normalization

As stated by Bruneckiené (2009), the most suitable
data normalizing methods for the regional com-
petitiveness assessment is standard deviation from
the average or the distance between the minimum
and maximum values. These methods do not cause
problems. Difficulties could emerge when the data
is normalized by the distance from the average
method or the distance from the leader of the
group method. In this case one region’s backward-
ness from the leader by one factor or one region’s
strong excess or shortfall from the average may
cause a significant influence on the final result.
Thus, the data normalizing method by the distance
between the minimum and maximum values was
chosen in this study. This method was also used in
Ukraine for evaluating the level of living standards
(Shyshkin 2008) and in Romania to evaluate re-
gional competitiveness (Mereuta et al. 2007). This
normalization method is also used in the calcula-
tion of the United Nations development program's
Human development indices (UNDP 2007). The
essential advantage of this method is the inter-
regional comparability of a particular variable in t
period. This method allows to asses the positive
and negative impacts on competitiveness factors.
Using (1) and (2) formulas, the original data is re-
arranged so that the later aggregation of data into
sub-indicators would not change the essential ef-
fect to the final index of competitiveness (positive
effect — a direct correlation, negative effect - an
inverse correlation).

Xijt - Xmin
X max X min

ijt
. 1)
where:
Z;;; — normalized i indicator’s value of the j re-
gion at time t,
Xi — 1 indicator’s initial value of the j region
attime t,
Xmin — the minimum value of i indicator at
time t for all regions,
Xmax — the maximum value of i indicator at
time t for all regions.

This formula is designed to normalize the in-
dicators that contribute to sustainable develop-
ment: relationship between the indicator and sus-
tainable development is direct. Next formula is
used for variables that are considered to slow the
development of sustainable regional development
(e.g. unemployment, the number of criminal ac-
tivities per one police officer, etc.). In this way, the
maximum value has a negative meaning, and the
minimum — positive:
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Xijt - Xmin
max min /| (2)

With such data normalization all i indicators
at time t in all regions get values from the interval
[0, 1]. Thus, in each indicator case, there is a re-
gion that gets value {1} at time t and there’s a re-
gion which has a minimum value of the indicator

{0},

3.3. Granting of weights and the final index
calculation

The next step is setting the weights of indicators
and sub—indicators in each of the described units,
in order to aggregate them into a final index.
Commonly used methods of weights assigning
based on expert assessments (Judrupa 2008; Vias-
sone 2008) or on assignment of equal weights to
all component parts of the final index (Kon-
dyli 2010; Houvari et al. 2001; Mereuta 2007;
SnieSka, Bruneckeiné 2009). In order to avoid
subjectivity, as the weights would be determined
according to the expert assessments, for all units
within indicators and sub-indicators were given
the same weight. In addition, it is worth remem-
bering that, in calculating the index of competi-
tiveness an important goal is to consider not only
economic but also social, ecological, cultural, in-
frastructure and human capital regional develop-
ment, to take into account the region's sustainable
development.

Summing up, 31 indicators are divided into
seven units (sub-indicators). Each of these units of
indicators are the same weight. The final regional
competitiveness index is formed from the seven
sub-indicators, which are considered to have the
same relative weight in the final index calculation.
Thus, all sub-indicators are calculated as the non-
weighted average of the indicators making up the
unit (3):

Z(Zijt)
=

|.k='—
It n '

(3)
where:

ljs — k unit value of j region in period t,
n — the number of indicators in k unit, i=[1;n].

The final index is calculated as the non-
weighted average of the seven sub-indicators (4):

k=7
D Vi
__1

7

| ; (4)

jt
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where:
I; — the final index value of j region in the pe-
riod t,
k — the number of units (sub—indicators),
k=[1;7].

4, Results

After all necessary steps to calculate the index and
by using ArcMap application Lithuanian county
maps by the level of innovation were created
(Fig. 3). Fig. 3a shows the innovation level in
Lithuanian counties in 2003, Fig. 3b — in 2009. As
seen in a legend of Figure 3, the values of innova-
tion index were divided into 5 intervals from the
lowest to the highest.
a)

Telsiai Siaudiai county

COURTY

Panevélys county

) : :
| county Utena county

Taurage

county
Kaunas
conrity

Vilnius
county

Alvius county

b)

Taurage county
Kaunas
county
Vilnius
('DHFT{I-‘

Alytus county

Fig.3. Level of innovativeness in different Lithuanian
counties a) year 2003, b) year 2009 (Source: created by
authors 2011).

The level of innovation in 2009 get more uni-
form comparing to 2003 (smaller counties have
become more innovative). If the year of 2003 was
conventionally expected by statistical data, as the
biggest counties were more innovative, mean-
while, in 2009, there is strong change in the level
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of innovation in some small counties, such as
TelSiai or Utena. Such changes describe a better
development of innovation in all Lithuanian coun-
ties. This sub-indicator has a sufficient influence
to a sustainable development across counties.Thus,
it is important to analyze, how other factors (indi-
cators of units) influenced the competitiveness as
sustainable development level in different counties
of Lithuania (Fig. 4). Fig. 4a shows the level of
competitiveness as sustainable development in
Lithuanian counties in 2003, Fig.4b — in 2009.
The same as in a previous figure the values of final
comparable indexes were divided into 5 intervals
from the lowest to the highest.

a)

Siauiai county

Teltiai Paneveélys county

COMINY

Utena county

Taurage
county

0.3 -0,37
0,37 - 0.44
0.44 -0,51

Alytus county

b)

Telsiai
coumy

Siauliai county
Panevéys county

Utena county

Alveus county

Fig.4. Level of competetiveness in different Lithuanian
counties a) year 2003, b) year 2009 (Source: created by
authors 2011).

The maps of competitiveness level shows the
similar tendencies as for innovation unit indicators
as for all other indicators. The small counties of
Lithuania became more competitive, that means
the more sustainable development from 2003. But
there are some points, which show that the growth
rate of some indicators was slower than the growth
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rate of innovation indicators, which led to a lower
achievement of competitiveness level overall.

TelSiai county is distinguished with a small
growth rate in the level of competitiveness from
2003 till 2009, meanwhile, the growth rate of in-
novation level was intense. A similar situation is
observed with the Siauliai district.

According the cluster analysis made by Brun-
eckien¢ and Kilijoniené (2011) the similar results
were obtained. Vilnius county belonged to the
group of the most competitive regions, Klaipeda
and Kaunas - to the group of competitive regions,
Telsiai, Siauliai, Alytus, Panevezys, Marijampole —
to the group of average competitive regions, Ute-
na— slightly competitive regions, Taurage — not
competitive regions.

The combination of regional competitiveness
index and cluster analysis makes the background
for formulation and evaluation the effectiveness of
competitive strategies of regions (Bruneckiené,
Kilijoniené 2011).

It should be stressed, that city-regions need to
be understood as part of wider economic systems,
networks and resource flows, rather than as self-
contained units. This means that the strength of
external business connections and the efficiency of
external communications and transport links are
important, as well as national and international
policies and the changing structure of external
markets. In addition, city-regions appear to obtain
a competitive advantage from the size and diversi-
ty of concentrated economic activity, which im-
proves access to markets, suppliers, collaborators
and a large labour pool (Turok 2004).

To sum up, it can be said that the trend of in-
novation indicators change in Lithuania had not
only a positive impact on sustainable development,
but also led other eco—social indicators to the simi-
lar trends, that stresses the importance of innova-
tion. According to a fact, that competitiveness is
still not uniform across counties of Lithuania, the
bigger innovation level will be set in smaller coun-
ties with remote districts, the faster sustainable
development as directly as through other factors
will be reached among Lithuanian counties.

5. Conclusions

Competitiveness of the region should be assessed
in relation to the sustainable development context,
including the economic, social, ecological, human
resource, cultural, infrastructure and innovation
factors.

Assessment results are more sensitive to the
chosen valuation methodology in less competitive
Lithuanian counties.
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Innovation development in different Lithua-
nian counties, has improved the indicators of those
regions where the innovation level was quite low.

According to a summarized index, covering
innovation development and other competiti-
veness’ factors, innovation has been inadequate
and do not outweigh other factors affecting re-
gional competitiveness in Lithuania.

Regional competitiveness rating helps to de-
termine the effectiveness of regional development
strategy.
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