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Abstract

The ICT industry in the Western Balkans presents a highly advanced and favorable sector with substantial
potential to positively influence economic development. This sector has demonstrated great potential in
creating new employment opportunities for young entrepreneurs, thereby positively impacting the region's
export levels. Economic growth models emphasize the role of technology in maintaining productivity and
economic development. This paper presents a literature review highlighting the impact of ICT on productivity
within the Western Balkans (WB) and the structural convergence of the region. Utilizing secondary data and
analyses from various scholars, this review explores different indicators for each country in the Western
Balkans: Albania, Bosnia and Herzegovina, Kosovo, Macedonia, Montenegro, and Serbia. The initial
conclusion indicates that while the Western Balkans exhibit a tendency towards productivity convergence
among themselves and towards the EU, this progress lags behind the pace of GDP per capita convergence. The
impact of ICT development in the region is significant both at the firm level and in terms of overall economic
growth, yet it remains behind other regions. Promoting incentives for ICT businesses and fostering innovation
is crucial to enhancing the region's economic competitiveness.

Keywords: ICT, Technological advancements, Economic development, Economic growth, Convergence

1. Introduction

Information and Communication Technology (ICT) refers to an economic system based
primarily on digital technologies, including the Internet, mobile devices, computing, and other
emerging technologies. The digital economy, facilitated by ICT tools, involves the production,
distribution., ansb-consumption pf-gogdsoand services. ICT plays a fundamental role in
transforming traditional business models, stimulating innovation, and shaping new economic
activities. This transformation fosters connectivity and fundamentally changes how businesses
operate and interact with consumers. Digitization has a profound effect on various sectors,
promoting efficiency, innovation, and global connectivity.

Economic convergence has garnered significant interest among economists, with ICT's role in
shaping this convergence receiving increased attention. Economic convergence refers to the
phenomenon whereby less prosperous nations experience a more rapid rate of economic growth
than wealthier countries (Barro & Sala-i-Martin, 1992). This literature review aims to provide
an overview of key studies and findings on how ICT affects economic convergence, particularly
in the Western Balkans—a region marked by historical complexity and geopolitical dynamics
undergoing transformative economic changes.

The countries in this region are striving for integration into the European framework, making
economic convergence a critical theme. This paper explores the complex process of economic
convergence in the Western Balkans, including Kosovo—a country emerging from a turbulent
history to shape its economic destiny. The late 20th-century conflicts and political changes
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posed unique challenges for the Western Balkans, complicating their path to stability,
development, and convergence with Europe's stable economies (Bonomi & Uvali¢, 2019).
This journey has involved political reforms, institutional restructuring, and significantly, the
integration of ICT as a catalyst for economic growth. This paper examines the dynamics of
economic convergence in the Western Balkans, highlighting the unique challenges and
opportunities facing these countries. By exploring ICT's role in driving economic development,
we contribute to understanding how the region is navigating convergence complexities, paving
the way for sustainable growth and European economic integration (Kostoska & Hristoski,
2017).

Economic catch-up processes in EU Member States in the Central and Eastern European (CEE)
region have generally progressed more rapidly than in the Western Balkans. The Yugoslav wars
of the 1990s caused significant damage, delaying the economic transition process in many
Western Balkan economies by nearly a decade. Despite this delay, Western Balkan countries
have made notable progress towards EU membership, moving closer to alignment with EU-28
Member States (Siljak & Nagy, 2018).

This paper reviews relevant literature to provide insights into the region and individual
countries. During the EU-Western Balkan Summit on October 6, 2021, the European Union and
six Western Balkan economies agreed to enhance cooperation in research, innovation, and
education. This agreement underscores the long-term goal of EU membership and aims to
promote scientific excellence and educational reform in Albania, Bosnia and Herzegovina,
Kosovo, North Macedonia, Montenegro, and Serbia. The strategy includes increasing
investment in research and education, fostering knowledge-based societies, and evidence-based
policymaking, transforming national research and innovation ecosystems, and enhancing
education and training quality. All six economies are expected to associate with the EU's R&D
Programme Horizon Europe (Radovanovic et al., 2023).

2. Methodology

The method used for this research is the qualitative method, which means that in our research
we have not generated data, but we have made a description of the existing data based on those
that have been published. When we are dealing with qualitative research, the review of the
literature and the acquisition of data must be done from sites that are official and considered
reliable. This section outlines the systematic literature review and secondary data analysis
methods used in this study (Aysan & Nanaeva, 2022; Aysan & Unal, 2021; Rohman et al., 2021;
Kayani et al., 2019). The research primarily relies on reviewing existing scientific literature and
analyzing secondary data to examine ICT's role in economic convergence in the Western
Balkans. By reviewing a broad range of scholarly works, this literature review identifies gaps
and builds on existing research. Additionally, data from previously published literature and the
World Bank Database reinforce the validity and reliability of our conclusions. This
methodological approach aims to provide valuable insights into the importance of ICT for
economic development in the region. In this research, the database source is derived from
Google Scholar, which has been used to report a wide variety of journal and conference
proceedings through Google Chrome.The research procedure has gone through three stages to
reach a conclusion.

The first phase was the collection of materials, so first a variety of articles were chosen since
our focus of the study was on challenges and barriers to ICT adoption and their significance in
the Western Balkan economies. This was done through the selection of research that contained
keywords from our research.

The next phase, in this case, the second phase of the research, included a descriptive review: In
this phase, the most detailed selection of relevant researches is made, taking into account that
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they are research of the last years, approximately the last 7 years, and of the countries that they
belonged to in the Western Balkans. Papers that were not focused on this aspect were eliminated
from our collected literature. After this stage of division, the number of articles received was
reduced to the number that we considered the most important to examine in our research.

The last phase, the third in a row, includes the analysis of those articles selected and discussed
in this research, which have just been presented and discussed here.

3. ICT and Economic Growth

Numerous researchers have explored the connection between ICT and economic growth. Romer
(1990) highlighted the significance of technological advancements, including ICT, in driving
long-term economic expansion. Acemoglu and Robinson (2002) emphasized the role of
inclusive institutions, fostered by technological progress, in promoting sustained economic
development and convergence. The Solow model (1956) predicts that among economies with
similar characteristics, income will tend to converge from less developed to more developed
economies. This convergence model suggests that if developing countries meet certain
conditions such as political and economic stability, good governance, and a favorable business
environment, they can expedite their development process and catch up to developed countries
(Meksi & Xhaja, 2014). Neoclassical economists of the 1950s and 1960s recognized the critical
role of technology in enabling long-term per capita growth.

Moore's Law describes the extraordinary rate of technological progress, encompassing more
than just processing power. Some experts estimate improvements up to a billion-fold in-
memory storage and a ten-thousand-fold increase in communication speed (Kessler, 2017). The
impact of ICT on economic growth is often examined through total factor productivity, which
measures output increases while holding capital and labor inputs constant. Growth accounting
frequently uses the Solow residual to quantify technological contributions, representing
unexplained growth after accounting for inputs. Biagi (2013) notes that the Solow residual can
be attributed to several ICT mechanisms, including the efficient dissemination of information
(e.g., cell phones and texting), reduced transaction costs (e.g., online banking), and improved
organizational efficiency and productivity (e.g., enterprise software). This organizational
efficiency significantly impacts both ICT-producing and ICT-using firms.

Studies by Benczes and Szent-Ivanyi (2015) confirmed the convergence of EU countries in
2004 and 2014, excluding Croatia and Luxembourg, by dividing them into old and new member
states. Chapsa et al. (2015) also confirmed convergence by analyzing the incomes of old EU
member states from 1955 to 2013, excluding Luxembourg. These findings highlight the
conditional convergence of the EU-14. Another study by Colak (2015) analyzed the
convergence of 33 countries (CEE-10 and SEE-8) towards the EU-15, indicating absolute
conditional beta convergence for all groups separately.
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Figure 1. Contribution of the IT sector's value added to the GDP of Western Balkan economies.
Source: Matusiak et al (2022)

An in-depth examination of value chains highlights both challenges and opportunities in the
Western Balkan economies, particularly within the ICT sector. According to a study by
Radovanovic et al. (2023), the share of IT value-added in GDP remains relatively low across
all six economies—Albania, Bosnia and Herzegovina, Kosovo, North Macedonia, Montenegro,
and Serbia. Despite this, there was an increase in IT value-added and IT-related employment
between 2012 and 2018, except in Montenegro. These economies play significant roles in global
ICT value chains, with about 80% of the ICT sector's content being domestic. However, the low
share of IT exports among the Western Balkan countries indicates a substantial potential for
increased regional cooperation (Radovanovic, Gerussi, Reid, & Jevremovic, 2023).

The Western Balkan nations face numerous economic obstacles. In recent years, these countries
have exhibited weak economic growth trajectories, with even the most optimistic scenarios
showing low or negative growth rates. Poverty and unemployment levels remain high, and
governments struggle with various difficulties in addressing these issues effectively. These
challenges are illustrated in Figure 1, which shows the disparity in living standards between the
Western Balkans and other European regions (European Commission, 2009).

A comparison of GDP per capita, adjusted for purchasing power parity (PPP), reveals
significant disparities between the Western Balkans and EU countries. This gap is indicative of
the region's lagging economic status and underscores the urgent need for policy interventions
and investments aimed at boosting economic growth and convergence with the rest of Europe
(IMF, 2018).
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Regional Disparities and ICT Adoption

In the context of economic development, the relationship between regional disparities and the
adoption of Information and Communication Technology (ICT) is critical. As societies
increasingly embrace digitalization, understanding how various regions engage with and utilize
ICT is essential for shaping economic trajectories. The intricate relationship between
technology adoption and regional disparities underscores the need for comprehensive research
and analysis. This study explores the complex connections between regional economic
variations and ICT integration, shedding light on the challenges, opportunities, and
transformative potential that arise at the intersection of technology and regional development.
Through a thorough investigation of these themes, we aim to contribute to a nuanced
understanding of the evolving dynamics driving economic growth in an era characterized by
rapid technological advancements (Ordégh&Tibor,2023).

Gerguri-Rashiti (2015) examined the impact of ICT adoption on reducing regional economic
disparities in Kosovo. The findings suggest that increased ICT penetration plays a vital role in
mitigating regional gaps and fostering economic convergence. Innovation, often driven by
advances in ICT, is a key driver of economic convergence. Aghion and Howitt (1992) proposed
a model highlighting the role of innovation in reducing income disparities among countries.
Their work suggests that economies embracing technological advancements, particularly ICT,
tend to converge with more developed counterparts.
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Figure 3. ICT goods exports (%of total exports)
Source: Author calculation World Bank Data

If we examine ICT export rates among Western Balkan countries (Fig. 3), Serbia's ICT sector
demonstrates strong performance in export growth, surpassing other countries in the region.
This indicates a high capacity for quality production in Serbia's ICT sector and highlights the
country's focus on enhancing creativity and meeting diverse industry demands. The adoption of
ICT in Serbia has significantly enhanced the country's global competitiveness. While countries
like Albania, Bosnia and Herzegovina (BiH), Montenegro, North Macedonia, and Kosovo have
emerging ICT sectors, Serbia stands out as the top performer in export earnings and value
addition.
Serbia's success in the ICT sector can be attributed to several factors:
1. Skilled Workforce: Serbia has a highly educated workforce in ICT.
2. Supportive Ecosystem: Significant investments in IT hubs and business incubators
support ICT companies and startups.
3. Government Prioritization: The Serbian government has recognized the importance
of digitalization and prioritized it for development (Kleibrink et al., 2018).
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Serbia's ICT exports have grown at an impressive rate, with an annual growth of over 20% in
the last five years, as reported by the National Bank of Serbia (Leki¢ et al., 2021). These factors
have attracted foreign investment and fostered innovation, highlighting Serbia's potential for
further development in the digital economy (Deni¢ & Petkovi¢, 2023).

ICT Sector Performance in Other Western Balkan Countries

Albania’'s ICT sector exports are growing at a rate of 9% annually, while in Bosnia and
Herzegovina, the ICT sector contributes around 8.3% to GDP. North Macedonia and Kosovo
are also making strides in developing their ICT sectors, though they have yet to reach the level
of success needed to converge with more developed countries. Montenegro's ICT sector
contributes around 5% to GDP and shows potential for growth. Kosovo and Bosnia and
Herzegovina are making progress, but still face challenges compared to other Western Balkan
countries (Kleibrink et al., 2018).

In Kosovo, government initiatives and investments have promoted ICT sector growth year after
year, but challenges such as limited access to financing and a shortage of skilled professionals
remain (Data-Driven Decision-Making is Driving Growth in Kosovo's ICT Sector, 2023).
According to the Kosovo Agency of Statistics (2018) notable developments include increased
internet access and usage among households. According to a 2018 survey by , 93.2% of
respondents had home internet access, and 75.1% used mobile phones or smartphones to access
the internet in the last three months of 2018. This indicates significant growth in internet
connectivity and a shift towards mobile technology.

The integration of Artificial Intelligence (Al) and Robotics into Small and Medium Enterprises
(SMEs) in the Western Balkans has profound implications for both psychological adaptation
and economic outcomes. According to Kugi, Beka, and Brahimi (2024), the adoption of these
advanced technologies can significantly enhance productivity and competitiveness in SMEs.
However, the transition also requires substantial psychological adaptation among employees,
who must adjust to new ways of working and collaborating with Al and robotic systems. This
dual impact highlights the necessity for targeted training programs and supportive policies to
facilitate a smooth transition and maximize the economic benefits. The study underscores the
importance of understanding the interplay between technological adoption and human factors
to fully leverage the potential of Industry 4.0/5.0 innovations in the region (Kugi, Beka, &
Brahimi, 2024).

To address the ICT skills gap, Kosovo has introduced ICT courses at all educational levels,
aiming to equip students with the necessary skills for the digital era. Additionally, digital tools
and platforms, such as "the Future Workplace™ developed by Open Data Kosovo, have been
launched to strengthen the ICT market. These developments are vital for the growth of Kosovo's
ICT sector and contribute to the overall digital transformation of the country (Zeybek, 2022).

Gaps in the Literature

Influences economic convergence in the Western Balkans. While existing research has
examined the overall impact of ICT on economic growth in a region, there is a need for more
empirical studies that explore the nuanced effects at the regional and sectoral levels.
Understanding these mechanisms is crucial for developing targeted policies and interventions
that can harness ICT for regional development and economic integration (Radovanovic,
Gerussi, Reid, & Jevremovic, 2023).

Another area requiring further investigation is the role of ICT in fostering innovation and
technological advancement in the Western Balkans. Current studies often overlook how ICT
adoption and utilization can lead to knowledge-sharing, increased productivity, and enhanced
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competitiveness. More research is needed to understand how ICT can drive innovation
ecosystems, support startups, and facilitate collaboration between industry and academia in the
region (European Commission 2009; Jones 2020).

A significant gap in the literature is the limited focus on the relationship between ICT and
inclusive growth in the Western Balkans. Although some studies have investigated the impact
of ICT on specific sectors such as banking, agriculture, and human development, there is a lack
of research on the broader implications of ICT on employment, income distribution, and poverty
reduction (Smith, 2021). It is essential to explore how ICT can contribute to inclusive growth
by creating job opportunities, improving access to education and healthcare, and reducing
income disparity.

Addressing these gaps in the literature is vital for a comprehensive understanding of the
potential of ICT in driving economic growth and development in the Western Balkans. Future
research should focus on the specific mechanisms of ICT’s influence on economic convergence,
its role in fostering innovation, and the broader implications of ICT on inclusive growth. By
filling these gaps, policymakers and stakeholders can develop effective strategies to leverage
ICT for sustainable development in the region (Radovanovic et al., 2023; European
Commission, 2009).

4. Conclusion

This study delves into the challenges and barriers associated with the adoption of Information
and Communication Technology (ICT) and their impact on the economic development of the
Western Balkans. Despite the ICT sector’s potential to spur economic growth and generate
employment opportunities, the region faces distinct hurdles that impede its realization of these
advantages.

Research indicates that although the Western Balkans have progressed in ICT adoption and
integration, there are still gaps in understanding the specific mechanisms by which ICT
influences economic convergence and growth. These gaps include inadequate infrastructure,
limited technological support, and deficient policies and regulations (Kleibrink et al., 2018).
The sluggish uptake of ICTs in secondary schools in Western Balkans has socio-economic
implications that require attention. Constrained access to infrastructure and technological
support, alongside insufficient policies and regulations, act as notable obstacles to ICT adoption
in Western Balkan economies.

These obstacles prevent businesses from fully leveraging ICT’s potential for innovation,
productivity, and competitiveness. Additionally, the scarcity of digital skills and knowledge
among the population hinders the effective utilization of ICT tools. These challenges and
barriers not only hinder economic development and convergence with Europe, but also breed
social disparities and impede the region's competitiveness in the global digital economy.

4.1. Limitations and Recommendations: Current research often lacks a detailed examination of
regional and sectoral impacts, leaving policymakers without the granular insights needed for
effective intervention. Furthermore, the role of ICT in fostering innovation and technological
advancement is underexplored, particularly regarding how it can drive knowledge-sharing,
productivity, and competitiveness within the region.

Another critical gap is the limited focus on the relationship between ICT and inclusive growth.
Although some studies have addressed ICT's impact on specific sectors, there is insufficient
research on its broader implications for employment, income distribution, and poverty
reduction. Addressing this gap is essential for leveraging ICT to achieve not only economic
growth but also social equity and inclusion.
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To enhance the economic competitiveness of the Western Balkans, it is crucial to promote
policies and incentives that support ICT businesses and foster innovation. This includes
investing in research and education, improving access to financing, and developing a skilled
workforce capable of thriving in a digital economy. By addressing the identified gaps in the
literature and implementing targeted strategies, the Western Balkans can better harness the
transformative potential of ICT, paving the way for sustainable economic growth and closer
integration with the European Union.
Future research should focus on:
1. Investigating the specific mechanisms of ICT's influence on economic convergence at
both regional and sectoral levels.
2. Exploring the role of ICT in fostering innovation ecosystems, supporting startups, and
facilitating industry-academia collaboration.
3. Examining the broader implications of ICT on inclusive growth, including its impact on
employment, income distribution, and poverty reduction.
By addressing these areas, policymakers and stakeholders can develop more effective strategies
to leverage ICT for the sustainable development of the Western Balkans, ultimately enhancing
the region's economic and social landscape.
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