<@ sustainability

Article

An Integrated Competitiveness Assessment of the Baltic
Capitals Based on the Principles of Sustainable Development

Renata Cinéikaité and Ieva Meidute-Kavaliauskiene *

check for

updates
Citation: Cincikaité, R;
Meidute-Kavaliauskiene, I. An
Integrated Competitiveness
Assessment of the Baltic Capitals
Based on the Principles of Sustainable
Development. Sustainability 2021, 13,
3764. https://doi.org/10.3390/
sul3073764

Academic Editor: Katarzyna Cheba

Received: 6 March 2021
Accepted: 25 March 2021
Published: 29 March 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

General Jonas Zemaitis Military Academy of Lithuania, Silo st. 5A, LT-10322 Vilnius, Lithuania;
renata.cincikaite@lka.lt
* Correspondence: ieva.meidute@lka.lt; Tel.: +370-69986847

Abstract: The competition between cities involves the search for different ways and means to create,
attract, sustain, and use diverse resources, knowledge, ideas, and innovations to support the economic
growth of each individual city and, as a result, to strengthen the city’s position in the urban hierarchy
both short-term and long-term. However, for each city, urbanisation does not only mean an increase
in competitive economic power but also a number of problems such as pollution, poverty, crime and
unemployment. In order to address the challenges posed by the urbanisation processes, the United
Nations World Commission on Environment and Development (WCED) issued the 1987 Report that
emphasised the need for sustainable socio-economic development that would also consider ecological
factors. Given this, the article examines the issue of urban competitiveness on the basis of sustainable
development principles. After a systematic and comparative analysis of the concepts published in the
scientific literature, this article accomplishes the following: It defines the concept of competitiveness
in urban areas; it identifies the inclusion aspects of the sustainable development principles into the
assessment of urban competitiveness; it presents the research into urban competitiveness assessment
models; and it carries out an integrated competitiveness assessment of the Baltic capitals in the
period of 2014-2019 based on the principles of sustainable development by applying the integrated
competitiveness assessment model that is based on the principles of sustainable development (MDK).

Keywords: city; urban competitiveness; urban competitiveness assessment; sustainable development

1. Introduction

The impact of the urbanisation process on the economic development of cities and
regions has been a point of debate in the scientific literature. Some researchers [1-3] point
to the positive effect that this process has on the economic development of cities. They
highlight the following factors: A strong correlation between urbanisation and GDP, greater
opportunities for business development and investments, an increase in productivity
and the implementation of innovations, as well as better conditions for living, working,
studying and relaxing. On the other hand, some research [4-10] also discerns the dangers
of deteriorating ecological and social circumstances, including social inequality, income
inequality, poverty, growing pollution, morbidity, as well as water, food and housing
shortages, and over-consumption of energy resources. The third camp [11-15] emphasises
the need to implement the principles of sustainable urban development in developing
urban expansion and increasing competitiveness.

Scientific literature regards sustainable development as an integrated concept and a
complex process [16]. It is aimed at ensuring prosperity not only for the present but also for
future generations. Cioca et al. [17] describe sustainable development as development that
maintains the stability of the system and balances the economic, social and environmental
development while not putting future generations in jeopardy. Many researchers have
studied the relationship between economic development and urban or regional competi-
tiveness [18-20]. Kresl [20] has stressed that the economic prosperity of a country depends
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on the economic vitality of cities. Sinkiené [19] has concluded that cities are the main
drivers of the state’s or region’s economy due to them containing the highest concentration
of consumers and the largest domestic markets.

Given the above, we can observe that there is a direct link between the following
economic phenomena: The urbanisation process, urban economic growth and competitive-
ness. However, they can also work in a contrary manner where the city fails to adapt to
the changing conditions and is passive with regards to the implementation of sustainable
development in the areas that are pertinent to the city, such as the economy, the social
environment and the quality of the environment. The larger the city, the richer it is, albeit
only to a certain extent of overcrowding, whereby the city may suffer a more significant
social and ecological burden.

The aim of the article is to assess the competitive position of small urban areas in
terms of their economic, social and environmental quality both over time and with respect
to other competing cities.

Research methods: Systematic and comparative analysis of concepts and methods
published in the scientific literature; statistical processing; expert evaluation; and multi-
criteria assessment methods.

2. Analysis of Related Literature
2.1. The Concept of Competitiveness in Urban Areas

The concept of urban competitiveness is the subject of much debate among scholars.
Researchers do not agree on what determines the competitiveness of a city: Whether it is
the competitiveness of a region or a country that determines urban competitiveness; or
vice versa—the competitiveness of a city determines the competitiveness of a region and
a country [21]. The documents of the European Spatial Development Perspective (ESDP)
state that regions can only become competitive if their cities have strong economies. Re-
searchers [20,22] emphasise that urban development and the vitality of cities form the basis
of a country’s economic prosperity. Sinkiené [19] has highlighted that cities drive socio-
economic growth both nationally and internationally. Singhal et al. [1] have emphasised
the growing importance of cities in the global economy. Paliulis and Cingikaite [23-26]
have highlighted the capacity of cities to create satisfactory conditions for businesses,
to strengthen their existing competitive position, and to form alliances with other cities.
Researchers [27-29] have argued that the economies of countries, and especially regions,
are closely linked with the development of cities and urban areas. Piliulyté [30,31] has
emphasised the importance of urban governance in the context of increasing urban com-
petitiveness. The term “smart city” is especially common in the scientific literature [32-37]
and in various strategic documents [38—40]. It is most often defined as a highly competitive
city, where the living quality is excellent.

In summary, urban competitiveness is regarded as the ability of cities to use certain
available competitive factors that are created or drawn by the city to ensure the success of
its economic, social and environmental systems and to maintain and strengthen the city’s
competitive position in relation to both the other competing cities and time. This definition
allows urban competitiveness to be perceived as a continuous and self-reinforcing process,
rather than a finite result, whereby the result also becomes an input that later determines
the outcome.

2.2. Urban Competitiveness Assessment

The scientific literature does not offer a single unified method or model for assessing
the competitiveness of a city. Rutkauskas [13] has attempted to assess the competitiveness
of a region in terms of the competitiveness of the activity areas that dominate the country
or the region, its international economic relations, its legal, financial, ecological and natural
resources as well as its geographical environment. Researchers [15,25-27] have assessed
the competitiveness of cities using integrated indicators that formed an integrated index.
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By identifying various factors of urban competitiveness (e.g., fundamental and driving
or input and output), other researchers have formed their own urban competitiveness
models [19,24] and/or applied them to analyse and assess cities [20,29]. In examining the
concept of a smart city, researchers have additionally assessed the socio-economic issues of
the city both by analysing individual indicators and by assessing the correlation between
them [37] or by applying various functions [34]. In addition, successful case analysis is often
used to assess smart cities. Having analysed the scientific literature and the strategic plans
of various cities, Bruneckiené et al. [27] proposed that the most common non-econometric-
qualitative methods used to assess urban competitiveness are the following: The analysis of
strengths, weaknesses, opportunities and threats (SWOT), problem analysis, identification
of competitive advantage and scenario identification.

To summarise, we observed that the research into urban competitiveness assessment
methods as found in the scientific literature demonstrates a variety of approaches. Some
authors assessed urban competitiveness by employing one or more indicators; others
developed theoretical models of urban competitiveness that combine a particular set of
quantitative and qualitative indicators; and others still assessed it as an index or formulated
various mathematical equations.

Despite the variety of different methods for assessing competitiveness, research has
shown that index and ranking methodologies are most commonly used both by researchers
and by various businesses, consulting companies and organisations (e.g., the World Eco-
nomic Forum, IDC Energy Insights, IBM, GSMA).

Researchers [13,18,41] place area competitiveness indices that are most frequently
found in the literature into the following two groups:

e Indices measuring the overall competitiveness of a country or a region. The most
well-known indices in this group include the Global Competitiveness Index of the
World Economic Forum and the Global Competitiveness Index of the Institute for
Management Development.

e Indices measuring the partial competitiveness of a country or a region. The most
well-known indices of this group include the Economic Freedom and Transparency
International Corruption Perceptions Index.

It is also possible to name another group of indices as follows:
e Indices assessing urban competitiveness.

One of the main rankings of urban competitiveness is the Smart Cities Index developed
by the Centre of Regional Science of Vienna University of Technology. The GSMA Smart
City Index assesses the cities of the world. The following cities were recognised as smart
cities by the GSMA: Berlin, Helsinki, Barcelona, Amsterdam, New York, San Francisco,
Dubai, Seoul, Shanghai, Hong Kong and Singapore.

The aspects of sustainable development assessment examined by the auth-
ors [7,12,15,42-45] are those aspects that are directly or indirectly included as factors
in the structure of a ranking or developed for city rankings focused on sustainable develop-
ment. Siemens has developed the Green City Index, which assessed more than 120 cities
in Europe, Latin America, the United States and Canada, Asia and Africa. Despite there
being a diverse variety of competitiveness indicators for cities that more or less highlight
the principles of sustainable development, it must be acknowledged that these indices are
designed to measure large or medium-sized cities. Research into their application to small
cities outside the NUTS II classification is lacking.

In summary, assessing the competitiveness of cities is a complex process. There
are many methods for assessing urban competitiveness. This subject has received much
debate with regards to objective urban competitiveness assessment. Given that urban
competitiveness is a multi-criteria concept and studies [7,15,24,27,28] have shown that
urban competitiveness cannot be reflected in a single economic and/or social micro-level
or macro-level indicator or its comparison with similar ones in other cities, its evaluation
demands an integrated assessment.
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In the academic literature, models assessing urban competitiveness may be distin-
guished into urban models and models that focus on sustainable urban competitiveness.

The urban competitiveness model developed by Sinkiené [19] is based on the urban
functioning process that defines the inputs, processes and outputs. The model identifies
the main factors determining the city’s competitiveness and classifies it into the following
two groups: (1) External environmental factors affecting how the city gains, maintains and
grows its competitiveness, which is then further divided into five groups: Political-legal,
economic, socio-cultural, technological and natural-ecological environmental factors; (2)
internal environmental factors that condition the growth of the competitiveness of a city,
which are then classed into four groups of factors: Human, institutional, physical and
economic factors. The competitiveness model devised by Sinkiené [19] emphasises the
principles of sustainable development that are focused on the economy and environmental
friendliness. The author’s model suggests that a city can be competitive only if it has a
high quality of life. This model highlights factors at both the national-regional and city
levels. However, it pays less regard to the factor of cooperation with other cities and the
participation in certain unions. While the author has described the significance of the
highlighted key factors of urban competitiveness, she has not provided specific indicators
defining them.

In [24], the integrated urban competitiveness assessment model based on the principle
of sustainable development (MDK), the factors are divided into three levels as follows:
Level I—basic factors; level Il—developmental factors; and level IIl—interactions.

Basic factors are the necessary factors conditioning the existence of a city. They are
particularly important for the economic and social development and the environmental
quality of the city.

Developmental factors are the factors that directly generate the city’s welfare and
simultaneously shape the city’s competitiveness by means that allow the effective use of
basic factors.

Interactional factors reflect the outcome mutually generated by basic factors and
developmental factors.

The identified factors are structured according to the components of sustainable
development, i.e., the vitality and competitiveness of the economy, a healthy environment,
social welfare and environmental friendliness.

Urban competitiveness (M) is calculated according to the following function (1):

Myo = F(w31, M3y, wspMsp, w5, Msg, w19, M1g, Wag, Mao) 1)

where:

My is a rating of the city’s sustainable competitiveness
M3, is a rating of the city’s gross domestic product
M3y is a rating of the urban life quality

My is a rating of the basic factors

My is a rating of the developmental factors

M5 is a rating of the external urban environment

wy ...n are the weighting factors

To summarise the analysis of urban competitiveness models, we can observe that
cities compete with one another by way of a combination of various competitiveness
determinants. Therefore, competitiveness cannot be assessed in isolation from the external
urban environment. Given the results of the analysis of urban competitiveness models, the
MDK model has been selected to assess the competitiveness of the Baltic capitals in the
period between 2014 and 2019.

3. Methodology

The authors of the article were conducting an empirical study with the aim to deter-
mine the competitive position and dynamics of the Baltic capitals in the period of 20142019
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and to assess the position of individual indicators (or levels). The MDK model was used
for the study. The study consisted of the following 3 stages:

After forming the expert group in the 1st stage, the factors were selected from the
formed sets for calculations. This empirical research used expert evaluation to determine
the adequacy of indicators.

The concordance of the opinions of the surveyed experts was assessed using the
Kendall concordance coefficient [46] W (2):

125
V=) @)

S is calculated using the following Formula (3):

SN:i(ﬁj—RlJrRz:”JrR")z:i(ﬁj—k(n;l))z 3)
j=1 j=1

where

x;j is the value of the ith variable evaluation by the jth expert.

the sum of the ranks of the jth city, i.e,, =Rx1 + Rx2 + ... . + Rxk
n is the sample size;

In the 2nd stage, we determined the weighting factors of urban competitiveness factors.
The weighting factors (w) of the competitiveness factors and their individual groups were
determined using the statistical average method by applying the following Formula (4):

S

weighting_factor = —— 4)

Y5
i=1

where 5;—the statistical average

The weighting factor takes values between 0 and 1. The sum of the weighting factors
of the factors for each factor group was 1.

In the 3rd stage, the competitiveness of cities was calculated based on the principle of
sustainable development by using 2 multi-criteria assessment methods: SAW and COPRAS.

SAW (Simple Additive Weighting) method [46] (5):

m
1=

where

Sj is the multi-criteria assessment value of the jth alternative;
w; is the weight of the ith indicator;
rjj is the normalised value of the ith indicator to the jth alternative (6)

i=1

The normalisation of the initial data was performed according to the following For-
mula (7) [46,47]:
N i
Fij = - @)

Y rij
=1

where

rjj is the value of the ith indicator to the jth object.
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Using the COPRAS (Complex Proportional Assignment Method) [46,47] complex
proportional method, the data were normalised by transforming them into a dimensionless
form according to the following Formula (8):

rij = —— (8)

where

w; is the weight of the ith indicator;
rjj is the normalised value of the ith indicator to the jth object.

Following this, we determined the priority of objects. The higher the Q;, the higher
the efficiency (priority) of the variant (9).

n
Sfminx ZS,]
=1

Q=Suj+t—a —
4 ©)
S,]‘ X 2 75517“;“
j=1

The degree of usefulness N; of the variant 4; is determined using the following For-
mula (10):
N] = (Q] - Qmax) x 100% (10)

4. Research Results

The empirical GDP volume of the Baltic States was as follows: In 2019, the GDP
volume of Lithuania was EUR 48797.4M; Latvia—EUR 30463.3M; Estonia—EUR 28112.4M.
In 2019, the GDP volume of Lithuania accounted for 45.45% of the GDP volume of all the
Baltic states. Moreover, this volume was the largest in the period under consideration
(excluding 2014). In 2019, compared to the previous year, the GDP volume of Lithuania
increased by 7.27%; in Estonia, it increased by 8.38%; and in Latvia, it increased by 4.53%.

Changes in the GDP of the Baltic states in the period of 2014-2019 (Gross domestic
product at market prices) (Current prices, million euros) (see Figure 1).

60,000.0
50,000.0
40,000.0

30,000.0

20,000.0
10,000.0 I I
0.0

2014 2015 2016 2017 2018 2019

M Estonia M Latvia Lithua nia

Figure 1. Changes in the GDP of the Baltic States in the period of 2014-2019 (Gross domestic product
at market prices) (Current prices, million euros).

According to the data in the IMD World Competitiveness Yearbook 2019 as reflected in
Table 1, in the course of the year, Lithuania rose to 29th place from 32nd, i.e., by 3 places. The
opposite was seen in Estonia, where in the course of the year, the country dropped down
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by 4 places, i.e., from 31st to 35th place. In the meantime, Latvia remained in 40th place.
Research published in the Global Competitiveness Report 2019 by the World Economic
Forum that used the Global Competitiveness Index method demonstrated different trends,
i.e., in the course of the year, Lithuania, Latvia and Estonia rose by one position each
(Table 1).

Table 1. Global Competitiveness Index and the World Competitiveness Index (IWCI) rankings and comparisons with the
data of 2018.

Position Position
Changes in the IWCI IWCI Changes in the
Ranking Year 2018 Year 2019 Ranking
+/-) +/-)

GCI GCI
Country Years Years
2018-2011 2009-2010

Raking Ranking
Estonia 31 32 +1 31 35 —4
Lithuania 39 40 +1 32 29 +3
Latvia 41 42 +1 40 40 -

GCI—Global Competitiveness Index; IWCI—IMD World Competitiveness Index.

2014-2019 data (Eurostat, Statistics Departments of Lithuania, Latvia and Estonia)
were used to assess the competitiveness of the capitals of the Baltic states. Both statistical
and expert evaluation methods were used to assess the competitiveness of the Baltic
capitals. The result was affected by the availability of information. The peer review
study interviewed 50 individuals whose activities were related to strategic planning,
regional development, and promotion of territorial socio-economic development. The
concordance of the opinions of the surveyed experts as evaluated using the Kendall
concordance coefficient W was high (W = 0.95). However, the authors of the article
conducted two studies to explain the impact of subjective assessment on the final result.
In the first study, the authors considered the separation of the influence/importance of
the factors determining the competitiveness according to the experts. In the second study,
the authors assigned equal influence on the assessment of competitiveness to all factors.
According to the urban competitiveness assessment model based on the principles of
sustainable development (MDK), the factors were divided into three levels and structured
according to the components of sustainable development. Level I reflected the basic
factors that condition the existence of a city, i.e., the infrastructure, human capital, business
environment/government, financial capital, urban distinctiveness, culture, community
activities, environmental friendliness, natural resources, urban management, urban security.
The basic level ranking was calculated according to the following Formula (11):

IMlO =0.2 x M12 + 0.15 % M18 4+ 0.2 x M110 + 0.05 x M7+ 0.2 x M19 + 0.15 x Mjy11 + 0.05 % M16 (11)

where

My, is the factor value of the urban transportation infrastructure

Mg is the factor value of the information and communications technology infrastructure
Mg is the factor value of the city’s demographical situation

M7 is the factor value of the social, cultural and sports infrastructure

Mg is the factor value of the healthcare infrastructure

Mjg is the factor value of the sewage treatment system

M1 is the factor value of the educational system

Following the basic level assessment data of the MDK model (Scenario I) as reflected
in Figure 2, Vilnius leads among the capitals of the Baltic States in the period of 2014-2019,
excluding 2015, where Riga took the lead. Tallinn ranked third throughout the studied
period. The situation was very similar when calculations were carried out under Scenario
II, albeit the ranking positions of Tallinn and Riga came into a line in 2016, 2018 and 2019.
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s Vilniuis Riga Tallinn s Vilniius Riga Tallinn
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(a) (b)

Figure 2. Basic level assessment of the Baltic capitals according to Scenarios I (a) and II (b).

Level Il marks the factors that promote development, i.e., tourism, imports, exports,
entrepreneurship, knowledge and innovation, economic structure, networks of excellence,
city companies and partnership. The ranking of the developmental level was calculated
according to the following Formula (12):

IMZO = 0.15 X Mpyy + 0.1 X Mpg + 0.1 X Mpg + 0.1 X Mps + 0.05 x Mpy + 0.1x

12
M1 +0.05 X Mpi3 + 0.1 X Mpi5 4 0.05 X Mp1g + 0.1 X Mp11 4+ 0.1 X Mpqp 12)

where

Mp3 is the factor value of the city’s economic power

My, is the factor value of the competitiveness of the city companies

My7 is the factor value of the city’s touristic appeal

Mg is the factor value of the city’s investment appeal

My is the factor value of workforce adaptability to changing conditions
My is the factor value of city living convenience

My is the factor value of environmental pollution

My, is the factor value of the human capital

Mp;3 is the factor value of migration

M35 is the factor value of safety in the city

My is the factor value of community learning, partnership and active involvement

Based on the data obtained by using COPRAS and SAW methods in Figure 3, in the
period of 2014-2019, Riga was in the lead. Whereas Vilnius and Tallinn tended to swap
positions. Based on the results of the SAW method (Scenario I), Tallinn was in the lead
(except in 2019). The results of the COPRAS method (Scenario I) suggested that the ranking
remained the same as in the method above. However, the statistical gap between the cities
was larger than it was in the example. Where Scenario II was examined with all factors
being assigned the same weighting factors, the ranking among the capitals of the Baltic
states in the period of 2014-2019 remained the same as in Scenario I above.
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Figure 3. Developmental level assessment of the Baltic capitals according to Scenario I using SAW (a) and COPRAS

(b) methods.

At level III, we assessed the outcome of the interaction between the two previous
levels. The result was assessed in two sections, i.e., in terms of GDP and of the quality of life.
The ranking at the interaction level was calculated according to the following Formula (13):

Intgy = 0.5 X M3z1 + 0.5 X M3 (13)

where

IM3y is the ranking at level III
M3 is the factor value of GDP
M3, is the factor value of the quality of life

Based on the results obtained by applying the third level of the MDK model and by
using both COPRAS and SAW methods (Scenario I), as reflected in Figure 4, Tallinn was in
the lead among the capitals of the Baltic states. Riga and Vilnius were close to each other.

—V].]l-!i“_ls L] Riga ERERRRRRE Ta]]jl‘!l‘l

0.42

O. 4 e
0.38
0.36
0.34
0.32

0.3 e T —
0.38
0.26
0.74
0.22

O- 2 I T T T T T 1

2014 2015 2016 2017 2018 2019

Figure 4. Competitiveness assessment of the Baltic capitals (Level III) based on the principles of
sustainable development, using SAW method according to Scenario I.

The results obtained from assessing the overall competitiveness of the Baltic capitals
according to the urban competitiveness assessment model based on the principles of
sustainable development with the application of the SAW multi-criteria assessment method,
suggested that Vilnius was in the lead in the period of 2014-2019 (see Figure 5). Riga ranked
second in the period of 2014-2019, albeit the results from the SAW method suggested that
Tallinn ranked second in 2019. Tallinn ranked third in the 2014-2019 period (exclusive of
2019). Given that the sensitivity and robustness analysis of the assessment results (Table 2)
showed that the assessment results using different multi-criteria assessment methods, i.e.,
SAW and COPRAS, were very strong, the SAW method was selected for calculations in
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order to offer a simple method for small cities. Each level was analysed to identify what
determined the dynamics of city rankings.

= Vilnius Riga Tallinn = Vilnius Riga Tallinn

040 0.40

039 0.35

0.32

0.30 0.30

02

024 0.25

0.22

0.20 0.20 T T T T T 1
20142015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019

(a) (b)

Figure 5. Competitiveness assessment of the Baltic capitals based on the principles of sustainable development, using SAW
(a) and COPRAS (b) methods according to Scenario II.

Table 2. Robustness and sensitivity analysis of SAW and COPRAS results.

COPRAS
2014 2015 2016 2017 2018 2019

r 0.996718 0.987961 0.925231 0.999308 0.968269 0.881032
t krit 12.7062
tlent 12.31203 6.386269 2.43864 26.86959 3.874479 1.862427

SAW

r 0.976225 0.993104 0.825197 0.838476 0.721684 0.628853

tlent 4.503677 8.470904 1.460924 1.538664 1.04256 0.808789

The results of the analysis suggested that there was a very strong relationship between
assessment using different weighting factors and assessment using identical weighting
factors. The authors of the article agreed with the opinion that expert evaluation was
based on subjective opinion and that different factors have different effects on the overall
competitiveness. Keeping in mind that during the expert evaluation, the surveyed ex-
perts had substantial experience with urban competitiveness, it was decided to conduct
two studies: Scenario I—each factor was assigned a weighting factor; Scenario II—all
factors were assigned identical weighting factors. Sensitivity and robustness analysis
was performed using SAW and COPRAS methods to calculate the assessment of urban
competitiveness using two scenarios. It was concluded that the correlation between the
results was very strong.

5. Discussion

As shown in our research results [11-15], an assessment of urban competitiveness that
is based on the principles of sustainable development is necessary. This assessment follows
the modern standards and approaches to economic development. Cities should not only
assess their current situation but also plan for actions that improve the economic situation,
the environment, and the quality of life, i.e., actions that ensure sustainable development. It
should also be taken into account that lower-level factors may influence certain higher-level
factors, and that influence may also be of different levels.

A number of researches on the assessment of urban competitiveness have been carried
out, several of them: a survey of smart cities, following the example of Amsterdam
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and London in Lithuania [25], and an assessment of the competitiveness of Lithuanian
cities [24,27,28], evaluation for urban sustainable development: A case study for China’s
Jining City [48], ranking of priorities among the Baltic capital cities for the development of
sustainable construction [49], the Lisbon ranking for smart sustainable cities in Europe [50].
A multi-criteria evaluation of the European cities’ smart performance: Economic, social and
environmental aspects [51]. In the search for the ‘Smart” Source of the Perception of Quality
of Life in European Smart Cities [52], determining factors in becoming a sustainable smart
city: An empirical study in Europe [53], strengthening urban sustainability: Identification
and analysis of proactive measures to combat blight [54], military and demographic inter-
linkages in the context of the Lithuanian sustainability [55], rethinking urban sustainability
using fuzzy cognitive mapping and system dynamics [56], socio-technical approach to
the assessment of sustainable tourism: Adding value with a comprehensive process-
oriented framework [57]

Therefore, the integrated competitiveness assessment model that is based on the prin-
ciples of sustainable development (MDK) is built on the principle of targeted programmatic
management, which creates the premise for determining the relationships of different level
factors and their effect on the objective. MDK is a methodological tool for city authorities
to determine the current situation of the city and to make predictions about the future
by changing the values of one or more factors. The MDK model distinguishes between
external and internal environments that are divided into three levels: Level I—basic factors;
level II—developmental factors; and level IIl—interactions. The identified factors are
structured according to the components of sustainable development. The objective of the
model is to reflect the aggregated influence and results of the interactional factors.

The empirical assessment of the sustainable competitiveness of the Baltic capitals
in the period of 2014-2019 confirmed the appropriateness of the MDK model as a tool
for determining the competitive position of a city in relation to both other competing
cities and time, as well as for determining the factors associated with sustainable urban
competitiveness. The obtained information can be used to justify a variety of strategic
urban decisions, to assess the effectiveness of the already implemented solutions, and to
promote the city itself.

The authors of the article presented an integrated competitiveness assessment of the
Baltic capitals by detailing the three levels, i.e., basic, developmental, and interactional.
However, the assessment in this study did not include the individual components of
sustainable development. Therefore, potential future research could include the assessment
of small cities in terms of time and the individual components of sustainable development.

6. Conclusions

For cities, the urbanisation process does not only mean a strengthening of their
economic competitiveness, but it also poses many challenges that need to be addressed
in order to implement the principles of sustainable development. The quality of life
requirements in a modern city are integrally linked to a vibrant and competitive economy, a
healthy environment, social well-being and environmental friendliness. Consequently, the
principles of sustainable urban development are considered necessary for cities to become
and remain competitive in both the short-term and long-term. An assessment of urban
competitiveness that is based on the principles of sustainable development is necessary.
This assessment follows the modern standards and approaches to economic development.

1.  The concept of urban competitiveness is regarded as the ability of cities to use certain
available competitive factors that are created or drawn by the city to ensure the success
of its economic, social and environmental systems and to maintain and strengthen
the city’s competitive position in relation to both the other competing cities and time.
This definition allows urban competitiveness to be perceived as a continuous and
self-reinforcing process, rather than a finite result, whereby the result also becomes
an input that later determines the outcome.
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2. We observed that the research into urban competitiveness assessment methods as
found in the scientific literature demonstrates a variety of approaches. Some authors
assessed urban competitiveness by employing one or more indicators; others de-
veloped theoretical models of urban competitiveness that combine a particular set
of quantitative and qualitative indicators; and others still assessed it as an index or
formulated various mathematical equations. There are many methods for assessing
urban competitiveness, which stimulates much debate that aims to assess urban
competitiveness objectively. It is especially difficult to assess its less studied aspects.

3. The results obtained from assessing the overall competitiveness of the Baltic capitals
according to the urban competitiveness assessment model based on the principles of
sustainable development with the application of the SAW and COPRAS multi-criteria
assessment methods suggest that Vilnius is in the lead in the entire period, followed
by Riga that ranks second, and Tallinn that ranks third.

4.  Sensitivity and robustness analysis of the small city competitiveness assessment
results showed that the assessment results using different multi-criteria assessment
methods, i.e., SAW or COPRAS, differ only slightly.
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