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ABSTRACT 

Any change in the lifestyle of the population in cities causes a huge challenge 
for local governments, as they have to create favorable living conditions for the 
urban population. For this reason, the development of smart cities, the 
redevelopment of brownfield areas, turning the urban space into a smart and 
sustainable territory with a high standard of living and a high quality of the work 
environment as well as the gains of the population from living in a city are 
increasingly discussed. Accordingly, the conception of smart cities has become 
increasingly popular in Latvia, and it is being successfully practised in several cities 
such as Jelgava, Valmiera and Ventspils, providing more comfortable, safer and 
more modern daily life to their residents. 

In Latvia, the concept of smart cities has become known quite recently and has 
been little researched in the context of smart urban development, whereas in Europe 
smart city conceptions have been researched for a long period. In the opinion of the 
authors, it is therefore important to examine, based on development indicators, 
whether cities of national significance in Latvia tend towards smart development, 
and what solutions have been implemented and what best practices have been 
introduced in European cities and the cities in Latvia. 

The research results give insight into smart development trends in the cities of 
national significance of Latvia. 

Keywords: smart cities, development, best practices, Latvia. 

INTRODUCTION 

The European Union is one of the most urbanised world regions. At present, 
more than 70% of the European population live in urban areas. According to the 
Sustainable Development Strategy of Latvia until 2030 [1], the urbanisation rate in 

the total population live in urban areas, even though the urban areas comprise only 

areas considerably affects the life quality and growth of the population in Latvia 
and the European Union as a whole. For this reason, urban areas require sustainable 
development measures that are not only socially inclusive but also knowledge-
intensive, effective and technology-focused, given the fast progress in technology 
in the world and changes in the lifestyle of individuals.  

The conception of smart cities has become popular in Latvia, and it is 
successfully practised in several cities such as Jelgava, Valmiera and Ventspils, 
providing more comfortable, safer and more modern daily life to their residents [2]. 
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The concept of smart or future cities is often associated with the application of 
information and communication technologies (ICT) and the facilitation of city 
management. The technologies applied in a city ensure modern communication 
with residents, service providers and entrepreneurs and the supply of modern 
services as well as contribute to the improvement of infrastructure in the city [3]. 
Mutual cooperation among enterprises, the local government, educational and 
research institutions, business clusters and other stakeholders plays a large role in 
the development of a smart city. In the result of cooperation, resources are combined 
with the aim of finding new solutions to city development problems. The key gains 
from a smart city are as follows: lower energy consumption, population 

decision-making by the local government and smart use of technologies, which 
reduces pollution and crime and contributes to the growth of the city [3]. 

Regardless of the popularity of smart cities in the world, in Latvia the concept 
of smart cities has become known quite recently and has been little researched in 
the context of smart urban development, whereas in Europe smart city conceptions 
have been researched for a long period. It is therefore important to examine, based 
on development indicators, whether cities of national significance in Latvia tend 
towards smart development, what solutions have been implemented and what best 
practices have been introduced in European cities and the cities in Latvia. 

The research results give insight into smart development trends in cities of 
national significance in Latvia as well as best practices were examined based on 
expert interviews and a literature review in the following European cities: Tampere, 
Amsterdam [13] and Freedhaven as well as the cities following in Latvia: Jelgava 
and Ventspils. 

The development of smart cities is considered in the context of development 
centres of national significance. The status of a centre of national significance was 
granted to the following cities: Daugavpils, Jelgava, Jekabpils, Liepaja, Rezekne, 
Valmiera, Ventspils and Jurmala. The research did not focus on the capital city of 
Riga, as the authors wished to highlight the cities of national significance other than 
the capital city, given their potential for growth as future cities and in view of the 
fact that research investigations into opportunities for smart development in Riga 
have been done, whereas no research investigations have focused on the other cities 
of national significance. The examples of best practices in Europe were selected 
based on expert suggestions and the facts found in the scientific literature. 

RESEARCH METHODOLOGY 

An analysis of statistical data and cluster analysis was performed to identify 
smart development trends in cities of national significance in Latvia. The authors 
chose Jelgava and Ventspils as the examples of best practices regarding smart urban 
develop
programs and available information on smart development solutions. The examples 
of best practices were selected after assessing the available sources of information 
(Internet resources, advice from specialists). Besides, in the expert interviews, the 
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research focused on explaining particular technologies or the role of governance 

The research took into consideration an assessment system designed by Vienna 
University of Technology. This assessment system is employed to analyse whether 
medium large cities meet the characteristics of smart cities. In view of the situation 
in Latvia, this method is not completely appropriate, yet it could be employed for 
assessing the key characteristics of smart cities.  

RESULTS 

The literature review revealed that there was no single definition for a smart 
city; some definitions focused only on some characteristics of smart cities, whereas 
the others were general. 

the role of ICT technologies in smart urban development, e.g. Chen [4] gives the 
following definition  smart cities use the opportunities provided by 
co
optimise electrical, transport and other daily life-related logistical operations, 
thereby enhancing the life quality of all its residents [5]. 

tion does not completely explain the meaning 
of a smart city, even though ICT technologies play an essential role in the 

comprehensive characteristics of what a smart city is are as follows: 

 Caragliu et al. [6] believe that a city could be considered smart if 
investments in human and social capital as well as in conventional 
(transport) and modern (ICT) communications infrastructures promote 
sustainable economic growth and lead to a high quality of life through 
smart natural resource management and government involvement [7]; 

 according to Kourtit and Nijkamp [8], smart cities are a result of 
knowledge-based and creative strategies with the aim of enhancing the 
socio-economic, ecological, logistical and competitiveness performance of 
the cities. Smart cities are based on promising human capital (e.g. a highly-
qualified workforce), infrastructure capital (e.g. high-technology 
communications), social capital (e.g. strong and open network 
connections) and entrepreneurial capital (e.g. creative and business 
venture activities) [5]. 
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A comparison of both definitions reveals essential features characterising a 
smart city, see Figure 1.

 
 

Fig.1. Features of a smart city 

 
A study by the administration of Riga planning region on smart specialisation 

results in the concept of smart development, which is based on knowledge and 
innovation (smart city) and on a strategy based on the selection of the most 

 

The goal of the smart specialisation strategy, however, is to concentrate 
resources in research and innovatio
regional specialisation and attract investments [9]. 

The role of high-technology and knowledge-intensive enterprises in the 
development of smart cities in Latvia is stressed by the fact that the application of 
high technologies contributes to labour productivity, efficient resource use and 
therefore the export capacity and profits of the enterprises. The role of high-

establishment and development of smart territories, the decisive role is played by 
entrepreneurship- [10]. 

The choice of entities is supported by the role of business actors in the context 
l have a crucial role 

in identifying future smart specialisations, particularly because there are needed 
entrepreneurs who are aware of the specifics of the region, local resources, 
environmental conditions and preconditions for access to the market. It is very 
likely that specialised and shared knowledge will not be used in the development of 
smart territories, and interdisciplinary knowledge will be needed instead [10]. 
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To identify smart development trends in cities of national significance in
Latvia, the authors did a cluster analysis to comprehend how similar or different the 
cities are in terms of their development, grouping them into clusters. 

To select the most important indicators for the cluster analysis, the research 
initially chose 13 indicators that could reveal the most widespread city 
specialisations in relation to the smart economy, the smart environment, smart 
governance and smart people in Latvia. Based on an analysis of variance, six most 
statistically significant indicators were selected for the cluster analysis: 

 number of knowledge-intensive enterprises as a percentage of total 
economically active enterprises in cities of national significance; 

 employment in knowledge-intensive industries as a percentage of total 
employment in cities of national significance, municipalities, rural 
territories and regions; 

 employment in high and medium-high technology industries as a 
percentage of total employment in cities of national significance, 
municipalities, rural territories and regions; 

 number of high and medium-high technology enterprises as a percentage 
of total economically active enterprises; 

 high-technology enterprise turnover per employee;  

 European funding per 1000 inhabitants, thou. EUR. 

The authors chose the number of city clusters by employing the Elbow method 
[14], which suggested four clusters. The cluster analysis employed the K-means 
method as well as Euclidean distance as a distance metric that was most frequently 
used in clustering [11]. Four city clusters were identified by employing cluster 
centre coordinates. 

Cluster 1. This cluster represents the cities having developed industries and 
high percentages of high-technology (HT), medium-high technology (MT) and 
knowledge-intensive service (KIS) enterprises. It demonstrates a high level in terms 
of smart development  the businesses are innovative and knowledge intensive, the 
workforce is highly qualified and active, resources are used efficiently (Table 1). 
The cluster comprises the cities of Daugavpils, Jelgava, Jekabpils, Liepaja and 
Ventspils. 

Cluster 2. The cities of this cluster have well-developed HT, MT and KIS 
enterprises, yet their turnovers per employee are relatively low. This fact could 
indicate the lack of a highly-qualified workforce that hinders the high-technology 
enterprises from increasing their turnovers per employee (Table 1). The cluster 
comprises the cities of Jurmala and Rezekne.  

Cluster 3. The cluster comprises only the city of Valmiera that has a high 
percentage of HT, MT and KIS enterprises, and the KIS enterprises in particular are 
highly developed. This city demonstrates the highest performance in terms of smart 
development  the businesses are innovative and knowledge intensive.  
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Table 1. Final Cluster Centres

Factors Cluster 1 Cluster 2 Cluster 3 

KI enterprises 0.55 0.67 0.66 

employers in KI sector 11.46 13.51 15.18 

HT enterprises 2.49 1.01 2.42 

employers in HT sector 11.41 16.86 12.56 

Turnover in HT 98.98 23.41 45.67 

EU funds 36.42 2.75 186.20 

A comparison of distances among the clusters reveals the extent to which each 
city differs from each other based on the indicators used. The comparison revealed 
that the distance was the largest between Cluster 1 and Cluster 3 (184.86) and 
between Cluster 2 and Cluster 3 (159.03) (Table 2). This means that Valmiera 
representing Cluster 3 considerably differs from the other cities in relation to 
percentages of high-technology (HT), medium-high technology (MT) and 
knowledge-intensive service (KIS) enterprises. 

Table 2. Distances between final cluster centres 

Cluster 1 2 3 

1 - 82.96 184.86 

2 82.96 - 159.03 

3 184.86 159.03 - 

The breakthrough of Valmiera in the area of entrepreneurship is indicated by 
also statistical data for the modern knowledge economy  the percentage of high-
technology, medium-high technology and knowledge-intensive service enterprises 
rose from 22 to 35% [12]. 

among Vidzeme University of Applied Sciences, entrepreneurs and the local 
government. Local government support was particularly evident in the use of 
structural funding not only for infrastructure but also for research and academic 
activities [12]. 

The fact the role of local government in and its influence on smart urban 
development is increasing has been proved by research studies. This influence is 
evident not only in entrepreneurship but also in human capital [10]. 

An essential role in smart development is played by regional universities as 
technology and knowledge transfer centres that develop highly-qualified industry 
specialists as well as by business incubators where a great deal of innovative 
business ideas are developed. In this respect, Valmiera has considerably progressed, 
and Vidzeme University of Applied Sciences (ViA) has acquired the status of a 
scientific institution. Two research institutes have been integrated into the 
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university, and half of the univer
[12]. 

It needs to be added that in view of the fast socio-economic changes, an 
essential prerequisite for future growth of high technology and knowledge intensive 
industries is the availability of a flexible lifelong learning system. An important 
prerequisite for the knowledge economy is a combination of innovative ideas and 
knowledge [9]
to be available not only for young individuals but also for the other groups of 
population. It is necessary that smart people and a smart society shaping their own 
desired environment and generating innovative ideas emerge. 

Progress towards smart development was confirmed by the head of the 
Department of Development of Valmiera city local government, Ginta Berzina, 

-2019, Valmiera plans to design a Smart Valmiera Strategy 
that identifies innovations, technologies and other solutions being appropriate to 
Valmiera in particular and taking into account the specifics of the city, the current 

 

According to the cluster analysis, Jelgava is the most typical city, as the 
distance from the cluster centre is the shortest (Table 3). A similar situation is 
observed in Daugavpils and Liepaja as well (Table 3). There is a sufficient number 
of HT and MT enterprises in Daugavpils and Liepaja, which indicates their potential 
for smart development. Their potential is strengthened by the universities, which 
supply highly-qualified specialists, located in these cities. 

Ventspils and Jekabpils are the least typical cities of Cluster 1 (Table 3), as the 
distances from the cluster centres are 42.8 and 60.1, respectively.  

Table 3. Cluster membership 

Case Number Cities  Cluster Distance 

1 Daugavpils 1 28.3 

2 Jelgava    1 3.8 

3 Jekabpils  1 60.1 

4 Jurmala    2 10.7 

5 Liepaja    1 27.1 

6 Rezekne    2 10.7 

7 Valmiera   3 0.0 

8 Ventspils  1 42.8 

An assessment of the cities of national significance in the context of smart 
development by the indicators selected allows concluding that high performance 
and progress towards smart cities were demonstrated by Ventspils, Valmiera, 
Liepaja and Jelgava. The mentioned cities performed well in terms of smart 
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development, number of high and medium high technology and knowledge-
intensive enterprises as well as absorption of EU funding. 

CONCLUSION 

1. High performance and progress towards smart development were 
demonstrated by Ventspils, Valmiera, Liepaja and Jelgava. The 
mentioned cities performed well in terms of smart development, number 
of high and medium high technology and knowledge-intensive 
enterprises as well as absorption of EU funding. 

2. In Latvia, a number of cities have made considerable improvements in 
the context of smart development, and the improvements are not 
sufficiently appreciated and known to the public. It was proved by an 
analysis of the smart indicators and by the experts  cities such as Jelgava 
were far ahead of many other cities. 

3. For several cities, a hindering factor for smart development was poor 
smart governance, which was indicated by the absorption of EU funding 
and the e-index. 

4. In Latvia, cities have to design targeted marketing and smart development 
strategies that identify innovations, technologies and other solutions 
being appropriate for the specifics of the cities, the current plans, visions, 
goals, opportunities and available resources in order to increase their 
territorial competitiveness and specialisation. 

5. Local governments have to improve their administrative capacity by 
sharing their experience in the absorption of EU funding and introducing 
technical solutions in smart governance  interactive websites, mobile 
applications and interactive maps. 
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