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1. INTRODUCTION

he global economic landscape has experienced profound disruptions in recent years, notably due
to the COVID-19 pandemic and the war in Ukraine. These events have exposed vulnerabilities
in global supply chains, intensified deglobalization trends, and reshaped the geopolitical dynamics in
Central and Eastern Europe. Countries of the Visegrad Four (V4) -Czech Republic, Hungary, Poland
and Slovakia and the Baltic States (Estonia, Latvia and Lithuania) have been particularly affected,
prompting a strategic reevaluation of trade relations, energy dependencies and investment policies.

In this context, competitiveness has emerged as a key lens for assessing national resilience. Beyond
traditional indicators like GDP or trade volumes, modern competitiveness includes innovation
capacity, governance quality, sustainability and regional integration. While globalization supported
these countries’ integration into the EU and global markets, deglobalization calls for increased
economic diversification and institutional adaptability.

This study evaluates how the V4 and Baltic countries are responding to recent global challenges.
Using a multi-dimensional framework comprising the Global Competitiveness Index (GCI), World
Competitiveness Index (WCI), Business Confidence Index (BCI) and Revealed Comparative
Advantage (RCA), it explores both common regional patterns and country-specific strategies,
offering insights into how small, open economies can enhance their competitiveness in an era of
geopolitical and economic uncertainty:.
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2. LITERATUREREVIEW

Competitiveness is a crucial concept frequently analyzed to understand success rates in the interna-
tional business arena. Despite its widespread use in economic discourse, the term “competitiveness”
lacks a universally accepted definition, making it somewhat ambiguous (Siudek & Zawojska, 2014).
Although classical and neoclassical economics did not use the term directly, its roots are often
traced to A. Smith, D. Ricardo and even mercantilist thought (Balaz & Bayer, 2019; Balaz, 1996).

It is important to distinguish between broad and narrow definitions of competitiveness, and between
macroeconomic and microeconomic perspectives. Broadly, it refers to the ability of firms within
a country to achieve high productivity and cost efficiency in production and exports. According
to DTI (1994), competitiveness means producing the right goods at the right price and quality,
while the OECD stresses the role of technology and product quality (WIFO, 2017).

Modern views on competitiveness have evolved into multidimensional frameworks that inte-
grate innovation, governance and trade. At the macro level, it reflects the capacity for sustained
growth and investment attraction. Indices like the GCI and WCI capture key dimensions such
as institutional quality and innovation (Ruzekova & Kastakova, 2018). Kresl and Sinkiené, as
well as Gaidelys and Benetyte (2021), underline the role of cities, infrastructure and labor market
efficiency in shaping regional competitiveness.

Competitiveness operates at national, sectoral and corporate levels. While narrow definitions
focus on outperforming imports domestically, broader ones relate to success in global markets
(Zébojnik et al., 2021).

In line with these works, assessing competitiveness in the Visegrad and Baltic countries requires
examining regional economic dynamics, integration and sustainability. It is a multifaceted concept
encompassing innovation, economic growth and business environment quality.

The V4 countries and the Baltic States have undergone significant economic transformation
since joining the EU. Hajduova et al. (2021) highlight that economies with efficient business
environments, such as Estonia and Slovenia, achieved notable improvements in competitiveness.
Although the V4 share historical and geographic similarities, their competitive trajectories differ.
Foreign direct investment (FDI) played a pivotal role in economic transformation, contributing
to technology transfer but also exposing vulnerabilities, as shown by Novak et al. (2024). Bacik
et al. (2019) emphasize institutional reforms, particularly noting the Czech Republic's stronger
GCI performance.

The Baltic States, while benefiting from EU integration, face challenges due to small domestic
markets and reliance on external trade. Falkowski (2018) reports limited comparative advantages in
high-tech goods, though Estonia performs relatively better than Latvia and Lithuania. Remeikiene
et al. (2018) demonstrate the agri-food sector’s relevance for regional competitiveness.

Adaptation strategies in the Baltics include leveraging ports as key East-West trade corridors (Gaide-
lys & Benetyte, 2021) and aligning urban competitiveness with sustainability goals (Cinéikaité &
Meidute-Kavaliauskiene, 2021). Trade openness and FDI remain crucial, with vertical FDI driven
by factor endowments (Cieslik & Gurshev, 2021). Khan (2020) quantifies trade shock spillovers,
reflecting regional interconnectedness. Nordic investments support technology transfer, especially
in Estonia while Falkowski (2018) again notes Estonia’s lead in improving RCA in high-tech exports.
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Sustainable development is increasingly integrated into competitiveness frameworks in both
regions. Gaidelys and Benetyte (2021) stress the economic sustainability of ports, while Cin¢ikaité
and Meidute-Kavaliauskiene (2021) underline the role of capital cities in fostering sustainabili-
ty-oriented competitiveness.

While the integration into the EU and global markets has enhanced the competitiveness of these
regions, challenges remain. Economic vulnerabilities, such as dependency on external markets,
trade shocks, and disparities in innovation capacity, require strategic policy interventions.

3. METODOLOGY

This study aims to assess the competitiveness of the Visegrad and Baltic countries by employing
a combination of multi-criteria and single-criteria indicators. The selected indicators include GCI,
WCI, BCI, and a single-criteria, RCA. These indicators provide a comprehensive framework for
evaluating the economic, institutional, and trade-related dimensions of competitiveness. Table 1
provides a detailed description.

Table 1. Research Design and Indicators

Indicator |Description Key Metrics Relevance to Study
Measures competitiveness across | Rankings and scores for the 12 Evaluates the ability of Visegrad
GCI 12 pillars, including institutions, pillars. and Baltic countries to utilize
innovation, and infrastructure. resources efficiently for long-term
economic growth.
Assesses performance across four | Composite rankings and sub-factor | Highlights the macroeconomic
WCI factors: economic performance, scores. and microeconomic strengths
government efficiency, business influencing competitiveness.
efficiency, and infrastructure.
Captures business perceptions and | Survey-based scores reflecting Offers insights into business
BCI expectations regarding economic | business optimism or pessimism. sentiment and its potential impact
conditions. on investment and economic
dynamics.
Analyzes export specialization RCA index values > 1 (comparative |Identifies export strengths in
RCA by comparing the share of a advantage), = 1 (neutral), <1 specific sectors, emphasizing
commodity in national and global | (disadvantage). trade-related competitiveness.
exports.

Source: Own processing

The selected indicators, particularly the GCI, WCI, and BCI, offer a balanced perspective on mac-
roeconomic performance, business environment quality, and market confidence. The integration
of RCA adds a trade-specific dimension, crucial for understanding the external competitiveness of
these export-driven economies. Together, these methods provide a robust framework for assessing
regional competitiveness in a dynamic global context.

Developed by Liesner (1958) and popularized by Balassa (1965), the idea of the "revealed" com-
parative advantage (RCA) — also referred to as the "Balassa index"—is frequently employed
empirically to determine a nation's strong and weak export industries. Amiti (1998) examines the
specialization patterns in Europe, while Porter (1991) uses it to pinpoint strong sectoral clusters
(Proudman & Redding, 2000). The first way of identifying comparative advantage is to use a
logarithm calculating the share of exports and imports in a country’s various goods categories
compared to all countries. RCA is calculated as follows:

RCA1 = (X,;/ X) | (M;;/ M) (1
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Where: X, is the export of product i by country j, X; is the total export of product i by all countries,
Mij is the import of product i by country j, and M, is the total import of all products by country ;.

When a country's export ratio of product i to its total exports of all goods surpasses the same ratio
for the product's part in global trade, that country is said to have a disclosed comparative advantage
in product j (UNCTADStat, n.d.). The obtained value of the index determines how the outcome is
formulated. A country has a demonstrated comparative advantage in productj if RCA > 1. A country
is found to be at a comparative disadvantage in product i if RCA is less than 1 (Obadi & Korcek,
2016). It shows that, for each product, the nation exports less than the average of the reference group.

The study relies on secondary data from authoritative sources such as the World Economic Forum
(WEF), Institute for Management Development (IMD), International Trade Center (ITC), OECD,
and World Bank (WB). The data span multiple years, enabling a longitudinal analysis of trends
in competitiveness.

4. RESULTS AND DISCUSSION
4.1. The Global Competitiveness Index

The GCI, developed by the WEF, serves as a comprehensive framework for evaluating the factors
that drive productivity and long-term economic growth. The GCI 4.0, introduced in 2019, measures
competitiveness across 12 pillars, including institutions, infrastructure, macroeconomic stability,
health, skills, product and labor markets, financial systems, market size, business dynamism, and
innovation capability (WEF, 2020). These pillars are evaluated using over 100 indicators derived
from global statistics and executive surveys, and scores are presented on a 0-to-100 scale, where
100 represents an ideal competitive state. These trends are illustrated in Figure 1.

In 2019, the V4 and Baltic States displayed varying degrees of competitiveness, offering a ben-
chmark of their economic status before global disruptions such as the COVID-19 pandemic, the war
in Ukraine, and the resulting geopolitical and economic realignments. Among the V4 countries,
the Czech Republic and Poland ranked highest with GCI scores of 70.9 and 68.9, respectively,
followed by Hungary at 65.1 and Slovakia at 66.8. The Baltic States showed comparable or higher
performance, with Estonia leading at 70.9, Lithuania at 68.4, and Latvia at 67 (figure 1).
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Figure 1. Global Competitiveness Index in 2019
Source: WEF (2023)
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These scores reflected the regions' strong foundations in infrastructure, skilled labor, and access
to European markets, but they also highlighted areas requiring improvement, such as innovation
and labor market flexibility. The Czech Republic and Estonia benefited from their advanced
institutional frameworks and digital readiness, while Poland and Lithuania demonstrated growing
market sizes and steady improvements in macroeconomic stability.

4.2. The World Competitiveness Index

The WCI, developed by IMD, assesses a country's capacity to support a competitive business
environment across four dimensions: economic performance, government efficiency, business
efficiency and infrastructure. It uses statistical data and executive surveys to provide annual
rankings that reflect countries’ responses to global challenges (IMD, 2023).

WCl scores for the Visegrad and Baltic countries between 2018 and 2023 reveal notable shifts, influ-
enced by disruptions such as the COVID-19 pandemic, the war in Ukraine, and sanctions on Russia. In
2018, the V4 showed varied competitiveness, led by the Czech Republic, followed by Poland, Hungary
and Slovakia. The Baltic States also scored well, particularly Estonia, ahead of Lithuania and Latvia.
These results indicated strong governance and growing global integration. These trends are illustrated
in Figure 2. By 2023, declines were observed across both regions, with the V4 facing more severe
setbacks. Slovakia dropped sharply from 60.04 to 46.94, reflecting vulnerability to energy shocks
and supply chain disruptions. Hungary fell from 65.98 to 52.1 due to energy dependence on Russia
and difficulty adjusting to EU sanctions. Poland and the Czech Republic declined to 61.65 and 70.21,
respectively, but maintained relative stability thanks to industrial strength and diversification efforts.

The Baltic States performed comparatively better. Estonia remained the regional leader, falling from
78.46 to 68.17, supported by its digital infrastructure and innovation. Lithuania showed resilience,
decreasing moderately to 69.89, while Latvia declined to 59.13, exposing its economic fragility.

Overall, the Baltic States have been more agile in managing global disruptions. Estonia and
Lithuania illustrate the value of innovation and diversification. In contrast, the V4, particularly
Slovakia and Hungary, face structural constraints such as energy dependency and low innovation
capacity. Strengthening EU integration and modernizing industry and energy systems are vital for
improving competitiveness. These results underscore the importance of resilience, adaptability,
and strategic policymaking in navigating current and future economic uncertainties.
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Figure 2. World Competitiveness Index in 2019 and 2023
Source: IMD (2023)
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4.3. Business Confidence Index

The BCl tracks expected manufacturing activity by surveying production, orders and inventories;
100 is the long-run average, values > 100 signal optimism and < 100 pessimism.

In 2019, business sentiment was broadly positive. Hungary topped the group (103.75) on the back
of strong pre-pandemic industrial growth and FDI in automotive production. Latvia (102.89),
Lithuania (102.04) and Poland (101.69) also exceeded 100, buoyed by EU funding, export demand,
and low unemployment. Slovakia, however, registered only 91.71, reflecting its heavy reliance on a
single sector (automotive) and limited diversification. These trends are illustrated in Figure 3. By
2023, every country’s score had fallen amid the COVID-19 shock and the Ukraine war. Hungary
plunged to 98.31 as inflation spiked and Russian gas dependence and EU rule-of-law frictions
dented investor confidence. Estonia slid from 100.8 to 93.26, hit by disrupted Nordic-Eastern trade
links and softer global demand for digital exports. Poland’s drop to 99.25 was mild thanks to solid
domestic demand, although refugee inflows and inflation strained public finances. Latvia and
Lithuania slipped to 99.62 and 100.24, respectively, cushioned partly by a rapid energy pivot away
from Russia. Slovakia inched up to 98.29 but still lagged, its auto sector grappling with supply-chain
and semiconductor shortages, compounded by higher energy costs and political instability.

Overall, the pattern underscores how energy dependence, industrial concentration and geopolitical
exposure shape business confidence across Central and Eastern Europe.
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Figure 3. Business Confidence Index in the years 2019 and 2023
Source: OECD (n.d.)

4.4. Comparison According to Selected Single-Factorial Criteria

To evaluate and compare the competitiveness of the selected countries, their export specialization
in 2023 was analyzed using the RCA index. The data in Table 2 highlights how recent global events,
such as the war in Ukraine, energy disruptions, and supply chain challenges, have influenced the
export dynamics of these nations.

The Czech Republic shows strong RCA in explosives (5.05), arms (3.45), and railway equipment (3.04),
reflecting its industrial and defense manufacturing strengths amid increased demand for arms in the
context of European security concerns. Hungary's leading RCA is in live animals (3.52), followed
by residential goods and rubber, indicating a mixed reliance on agriculture and manufacturing.
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Poland excels in tobacco (6.83) and arms (4.02), sectors that have likely benefited from global shifts
in trade and defense supply chains. In Slovakia, railway equipment (5.50) and arms (4.65) dominate,
showing a focus on heavy industry, but its reliance on these sectors leaves it vulnerable to supply
chain disruptions. The Baltic States show a clear specialization in natural resource-based exports.
Estonia (16.35) and Latvia (26.91) lead in wood products, which have seen steady demand in the EU,
while Lithuania stands out in tobacco (7.91) and textiles. These patterns reflect how current geopo-
litical and economic disruptions, including shifts in energy trade and increased focus on European
self-reliance, have shaped the export competitiveness of the V4 and Baltic States. The Baltic States
have leaned on natural resources and agriculture, while the V4, particularly Slovakia and the Czech

Republic, are more exposed to industrial supply chain risks.

Table 2. RCA index of the top 5 export commodity groups of V4 and the Baltic group in 2023

Czech Republic

Hungary

Poland

[36] Explosives;

[01] Live animals

[24] Tobacco and

animal hair...

Source: Own calculations based on ITC (n.d.)

pyrotechnic products; 5,05 3,52 | manufactured tobacco 6,83
matches. .. substitutes...
[93] Arms and [23] Residues and waste [93] Arms and ammunition;
ammunition. .. 3,45 |from the food industries... | 2,35 |partsand accessories 4,02
thereof
[86] Railway or tramway [40] Rubber and articles [49] Printed books,
. 3,04 2,2 . 3,63
locomotives... thereof newspapers, pictures...
[96] Miscellaneous [87] Vehicles other than [16] Preparations of meat,
manufactured articles 2,96 |railway or tramway rolling | 2,17 [offish... 3,59
stock...
[51] Wool, fine or coarse [85] Electrical machinery [02] Meat and edible meat
animal hair... 2,84 |and equipment and parts 1,73 |offal 3,31
thereof...
Slovak Republic Estonia Latvia
[86] Railway or tramway [44] Wood and articles of [44] Wood and articles of
. 5,5 16,35 26,91
locomotives... wood; wood charcoal wood; wood charcoal
[93] Arms and [94] Furniture; bedding, [10] Cereals
ammunition; parts and 4,65 [mattresses... 4,6 6,62
accessories thereof
[87] Vehicles other than [15] Animal, vegetable or [49] Printed books,
railway or tramway rolling | 4,39 |microbial fats and oils... 4,35 |newspapers, pictures... 6,09
stock. ..
[40] Rubber and articles [18] Cocoa and cocoa [04] Dairy produce; birds'
2,74 . 3,73 5,34
thereof preparations eggs; natural honey. ..
[72] Iron and steel [04] Dairy produce; birds' [22] Beverages, spirits and
1,95 3,6 . 4,74
eggs; natural honey... vinegar
Lithuania
[24] Tobacco and
manufactured tobacco 791
substitutes...
[53] Other vegetable textile
. 7,36
fibres...
[56] Wadding, felt and
nonwovens; special 5,97
yarns...
[94] Furniture; bedding, 5.86
mattresses. .. ’
[51] Wool, fine or coarse 573
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In addition to the RCA index, the competitiveness of the V4 countries and the Baltic States is
compared using several single-factor indicators, which provide insights into broader economic
and structural aspects of their economies given in Table 3. Among the V4, the Czech Republic
had the highest GDP per capita (€18,480) in 2023, backed by strong R&D investment (1.89 percent
of GDP) and moderate export dependence (69 percent). Its openness index (138.9) reflects solid
global integration, while a 23 percent tax burden suggests balanced fiscal policy.

Table 3. Comparison of the V4 and Baltic States Based on selected single-factor criteria

CZ HU PL SR EE LV LT
GDP per capita (2023) 18480€ | 14430€ | 14880€ | 16710€ | 15250€ | 13300€ | 15330€

g’l‘)p}‘,’)”s"fgo"dsa“dse”‘cesmzm(A’Of 69.0% | 81.2% | 58.1% | 91.9% | 779% | 67.0% | 76.5%

Openness of economy (2023) 138.9 157.3 109.5 181.5 156.2 132 153.1
R&D expenditures (% of GDP) in 2022 1.89% | 1.39% | 145% | 098% | 1.78% | 0.76% | 1.05%
Education expenditures in 2022 (% of GDP) 4.9 % 5.1% 4.6 % 4.5% 5.8% 53% 4.9 %
Hourly labour costs (2023) 18.0€ 12.8€ 14.5€ 17.2 € 18.3€ 13.5€ 147 €
Tax burden (2024) 23% 15% 36% 25% 20% 31% 32%

Source: EUROSTAT (n.d.); Tax Foundation (2024) and WB (n.d.)

Slovakia followed with slightly lower GDP per capita (€16,710) but had the highest export depend-
ency (91.9 percent) and openness (181.5), showing strong reliance on external markets, especially
in the automotive sector. However, low R&D (0.98 percent) and education spending (4.5 percent)
may weaken long-term innovation. Poland had the lowest export dependency (58.1 percent) and
openness index (109.5), reflecting a more domestic focus. Its R&D (1.45 percent) and education
investment (4.6 percent) were modest, and a high tax burden (36 percent) may hinder competitive-
ness. Hungary had the lowest GDP per capita (€14,430) but high export dependency (81.2 percent)
and openness (157.3). R&D (1.39 percent) and education (5.1 percent) spending were moderate,
while low labor costs (€12.8) indicated a cost-based competitive model.

In the Baltic States, Estonia had the highest GDP per capita (€15,250) and strong openness (156.2).
It invested significantly in education (5.8 percent) and R&D (1.78 percent), showing a clear focus
on innovation. Latvia, with the lowest GDP per capita (€13,300), had moderate export dependency
(67 percent) and openness (132), but the lowest R&D spending (0.76 percent), which may affect
future competitiveness. Lithuania, with GDP per capita of €15,330, maintained balanced export
dependency (76.5 percent), openness (153.1), and mid-level R&D investment (1.05 percent). Its
tax burden (32 percent) was higher than in Latvia (31 percent) and Estonia (20 percent). Hourly
labor costs also varied: Estonia (€18.3) and the Czech Republic (€18.0) had the highest, reflecting
more advanced economies, while Hungary (€12.8) and Latvia (€13.5) had the lowest, suggesting
reliance on labor-intensive sectors. These indicators show key structural differences. Slovakia
and Hungary depend on exports and low labor costs but lag in R&D and education. In contrast,
the Baltics, especially Estonia, invest more in innovation and human capital. Latvia’s weak R&D
remains a concern. These diverse approaches reflect how each region addresses competitiveness
under global pressure.

5. CONCLUSION

This study provides a detailed analysis of the competitiveness of the V4 and Baltic States, examining
their responses to recent global challenges through a multi-dimensional framework that includes
the Global Competitiveness Index, World Competitiveness Index, Business Confidence Index,
and Revealed Comparative Advantage. The findings reveal distinct patterns of competitiveness
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between the two regions. While the Baltic States have effectively leveraged digital innovation
and trade diversification, the V4 countries remain heavily reliant on industrial exports, exposing
them to supply chain and energy vulnerabilities. The COVID-19 pandemic (deglobalization trends)
and the war in Ukraine have underscored the need for enhanced resilience and adaptability. The
Baltic States, particularly Estonia and Lithuania, have shown greater agility due to their focus on
digital transformation and regional cooperation. In contrast, the V4 countries, especially Slovakia
and Hungary, face structural challenges related to energy dependencies and limited innovation
capacity. We propose the following recommendations:

For V4 Countries:
. Invest in R&D and education, especially in Hungary and Slovakia, to strengthen innovation
capacity.

. Reduce energy dependence on Russia by accelerating the shift to renewable sources.
. Modernize key industries (e.g. automotive) through digitalization and green technologies
aligned with EU goals.

For Baltic States:

. Boost digital infrastructure and innovation, particularly in Latvia, to maintain competitiveness.
. Diversify exports by shifting from natural resources to high-tech and value-added sectors.
. Increase R&D spending in Latvia to close the innovation gap within the region.

Future Research Directions:

. Assess the impact of the EU Green Deal on competitiveness, focusing on energy transition
and circular economy.

. Study sectoral transformations, such as automotive in V4 and forestry in the Baltics, in
response to global shifts.

. Explore the role of emerging technologies (e.g. Al, blockchain) in enhancing competitiveness
in smaller economies.

By addressing these recommendations and research priorities, the V4 and Baltic States can build
on their strengths, mitigate vulnerabilities, and better position themselves in a dynamic and
uncertain global economic landscape.
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