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Abstract

Subject and purpose of work: Globalization and digitalization have a multifaceted influence
on the welfare state. This study empirically investigates the impact of globalization and
digitalization on social protection expenditures (SPE) in the Central and Eastern European
countries (CEECs).

Materials and methods: This study performs feasible generalized least squares (FGLS) and
panel corrected standard errors (PCSE) methods that account for cross-sectional dependence
(CSD), heteroscedasticity,and autocorrelation in the CEECs by usingannual data over 2000-2023.

Results: The estimation results show that although globalization decreases SPE, digitalization
increases it. In addition, economic growth, tax revenue, age dependency, and unemployment
cause arise in SPE.

Conclusions: Our empirical findings suggest that as globalization increases, SPE tend to fall in
CEECs. The negative impact of globalization on SPE implies that greater openness may forces
government to narrow public expenditures. However, nowadays, in the 21st century, government
policy performs a key role in tackling external risks. Moreover, policymakers should improve
coordination capacity in the digital economy across people, cities, and regions.
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Streszczenie

Temat i cel pracy: Globalizacja i cyfryzacja wywieraja wielowymiarowy wptyw na panstwo opiekuncze. Niniejsze badanie
ma na celu empiryczng analize wptywu globalizacji i cyfryzacji na wydatki na ochrone socjalna (SPE) w krajach Europy Srod-
kowo-Wschodniej (CEEC).

Materialy i metody: W niniejszym badaniu zastosowano metody wykonalnych uogélnionych najmniejszych kwadratéw
(FGLS) oraz skorygowanych btedéw standardowych panelu (PCSE), ktére uwzgledniajg zalezno$¢ przekrojowa (CSD), hete-
roscedastyczno$é i autokorelacje w krajach Europy Srodkowo-Wschodniej, wykorzystujac dane roczne z lat 2000-2023.

Wyniki: Wyniki estymacji wskazuja, ze chociaz globalizacja powoduje spadek wydatkéw na ochrone spoteczng (SPE), to
cyfryzacja przyczynia sie do ich wzrostu. Ponadto wzrost gospodarczy, dochody podatkowe, wskaznik obciagzenia demogra-
ficznego oraz bezrobocie powodujg wzrost wydatkéw na ochrone spoteczna.

Whnioski: Nasze wyniki empiryczne sugeruja, ze wraz ze wzrostem globalizacji wskaznik SPE w krajach Europy Srodkowo-
-Wschodniej ma tendencje spadkowa. Negatywny wptyw globalizacji na wskaZnik SPE oznacza, ze wieksza otwarto$¢ moze
zmusic¢ rzady do ograniczenia wydatkéw publicznych. Jednak obecnie, w XXI wieku, polityka rzagdowa odgrywa kluczowa role
w radzeniu sobie z ryzykiem zewnetrznym. Ponadto decydenci powinni poprawi¢ zdolno$¢ koordynacji w gospodarce cyfro-
wej miedzy ludZmi, miastami i regionami.

Stowa kluczowe: globalizacja, cyfryzacja, ochrona socjalna, panstwo opiekuncze, wydatki publiczne, kraje Europy
Srodkowo-Wschodniej

1. Introduction

Globalization has several aspects in different fields. One of the most arguable topics is whether glo-
balization reduces the state’s economic role. Specifically, different opinions can be encountered on the
nexus between globalization and the welfare state. In the post-World War Il era, the welfare state regime
has reached its apogee in Western democracies. Centralized labour movements and traditional class
voting provide the prestige to left governments. In line with the Keynesian perspective, redistribution,
economic efficiency, and growth have been successful, resulting in full employment and the promotion
of universal wages. However, by the late 1970s, Western capitalist economies experienced slow economic
growth, stagflation (Stryker, 1998). However, globalization has weakened the welfare state in various
ways. Firstly, financial globalization increased the dependency of the economies on capital. Secondly,
globalized capital and production may shift economic resources to where they find profitable conditions.
Thirdly, financial globalization imposes pressures on both left and right-wing governments to adopt fis-
cal austerity, reducing social expenditures, and contractionary inflation policy (Stryker, 1998).

The effects of globalization on the welfare state and government expenditure are examined in terms
of efficiency and compensation hypothesis (Cengiz, Manga, 2020). On the side of the efficiency hypothesis
(or race to the bottom hypothesis'), globalization causes pressure on policymakers to reduce tax rates.
Hence, it constrains the government resources used in social policies (Haelg, Potrafke, Sturm, 2022).
More importantly, globalization may cause a shifting tax burden from mobile factors to immobile factors.
It changes the dependency on taxation types. For example, tax structures become less progressive, and
the tax burden may increase on dependency for indirect taxes, such as consumption taxes, which are
relatively less progressive than income, profit, and asset taxes. Furthermore, along with globalization,
countries which aim to attract capital tend to reduce income tax rates compared to capital-exporting
countries (Asher, Rajan, 2001). Furthermore, the pressure of the globalization process compels deci-
sion-makers to reduce corporate income tax, which may deprive some less developed countries of trade
tax revenue (Genschel, Seelkopf, 2016).

In this framework, globalization has a diminishing effect on the welfare state. As international com-
petition pushes countries to liberalize their markets, it leads to downward social expenditures (Stryker,

! This hypothesis suggests that the increased capital mobility and international competition resulting from globalization
negatively impact welfare policies, as they are used to attract foreign capital and maintain competitiveness in the export
market (Bowles, Wagman, 1997).
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1998; De Simone, Gaeta, Ercolano, 2012). In contrast, the compensation hypothesis asserts that countries
may face external risks and shocks along with globalization. Hence, government expenditures, including
social protection and welfare, rise to mitigate the negative influences of external risks (Rodrik, 1998;
Saenz, Sabaté, Gadea, 2013). Therefore, from the compensation hypothesis, a positive association be-
tween globalization and SPE is expected.

Thanks to globalization, competition between countries has emerged for different purposes. Since
competition among countries triggers, many countries tend to reduce tax rates and subsidies for firms
in order to capture competitive power. Demands for maintaining competitiveness and profitability push
policymakers to reduce wages, which has a negative effect on social protection (Euzéby, 2000).

Moreover, the behaviour of politicians is important in the nexus between globalization and social
protection. The partisan politics theories argue that left-wing governments are more intended for SPE
than right-wing ones. The main idea behind this is that enhancing income equality and protecting low-in-
come people are the main parts of their left-wing politician’s motivation. On the contrary, the political
business cycle theories assert that politicians tend to increase SPE before elections to capture more
voting. Therefore, the impact of globalization on SPE emerges role of political background (Haelg et al.,
2022).

Additionally, in the era of globalization, the world economy is becoming more digital. As a new eco-
nomic model, the digital economy transforms and shifts the traditional sectors to integrate more digital
tools, including big data and artificial intelligence (AI) (Pan, Li, Wu, 2024). Although there is no common
definition of digitalization, several approaches highlight its key properties and characteristics. For in-
stance, De Clerck (2017) describes as “digitalization means turning interactions, communications, business
functions and business models into (more) digital ones which often boils down to a mix of digital and physical
as in omnichannel customer service, integrated marketing or smart manufacturing with a mix of autono-
mous, semi-autonomous and manual operations.” Innolytics (2025) defines as “digitalization is the generic
term for the Digital Transformation of society and the economy.” and Brennen and Kreiss (2016) define it
as a “the material process of converting individual analog streams of information into digital bits.” As part
of the digitalization, the usage of robots is increasing progressively. According to the International Fed-
eration of Robotics’s (2024) report, more than 4 million industrial robots are used worldwide. Oxford
Economics (2019) also emphasized that the number of robots in the world will reach 20 million by 2030.
Due to robotization, it is also expected that 20 million manufacturing jobs, representing 8.5% of the
global manufacturing jobs, will be displaced by 2030.

Despite the great attention to the impact of digitalization on the economy, studies investigating
the relationship between digitalization and government expenditures are very limited. It is possible to
explain the association between digitalization and government expenditure through some mechanisms.
First, since the digital economy is expanding, people can access more information for their rights to
knowledge, participation, and benefit from public policy. Namely, digitalization enhances transparency
and allows people to demand public rights (Yan, Tu, Zheng, 2023). Second, the effects of digitalization
on the economy on jobs or employment are arguable in the relevant literature. From the point of view of
adverse effects on employment, it is claimed that new technologies can replace the traditional sectors,
and the unskilled labour force can be displaced. In contrast, it raises the demand for skilled labour forc-
es (Zhao, Tang, 2024). However, Acemoglu and Restrepo (2018) argue that the effects of digitalization
on labour markets depend on the displacement effect and productivity effect. The displacement effect
occurs when robots or Al replace the labour force that they are employed in a given task. The displace-
ment effect indicates the declining share of wages and demand for labour (Greve, 2019). In contrast,
productivity affects incentives for the rising demand for labour in different ways. For example, capital
accumulation caused by automation positively affects labour demand, and since the cost of producing
automated tasks decreases, the whole economy expands, and non-automated tasks also contribute to
raising the demand for labour. The influence of digitalization on the labour market also leads to some
effects on welfare states. One of the prominent effects occurs when new technologies replace workforces
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and increase unemployment (Greve, 2019). Thereby, digitalization imposes pressures to increase social
security. Moreover, rising unemployment due to the digitalization of the economy may decrease govern-
ment tax revenue. This situation is attributed to the fact that welfare state policies are funded mainly by
taxes and duties. As employment declines, tax revenues from income decline as well (Greve, 2019).

Along with the digital economy, both job displacement and creation may result in different sectors.
The World Economic Forum (2023) predicts that between 2023 and 2027, 83 million jobs will disappear
and 69 million new jobs will be created. Specifically, in recent times, there have been extensive argu-
ments regarding job risks caused by automation and digitalisation in the European Union (EU).
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Figure 1. Jobs at risk of automation in the EU

Source: authors’ own drawing based on data from Greve (2019).

The number of jobs risks due to automation is highlighted in Fig. 1., and it is inferred that the Central
and Eastern European countries (CEECs) will face many jobs at risk in future decades. It is estimated that
Romania will face the highest job destruction among European countries, 61.9%, and Sweden will face
the lowest job risk, 46.7%. Importantly, Greve (2019) discussed that the pressure on the welfare state
is also linked with the welfare regime. For example, countries with more generous welfare regimes will
have more considerable pressure than countries that have liberal welfare regimes. However, in Eastern
and Southern Europe, it is predicted that there will be the highest pressure on losing jobs (Greve, 2019).

Since digitalization has the potential to transform the economy, social policies towards groups that
have been negatively affected become crucial. Because some groups may not integrate into the digital
economy, their requirements for social protection may also increase.
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Fig. 2. indicates the SPE in the CEECs from 2000-2023. Overall, it is possible to say that there is

a minor change in SPE, and it has declined in Hungary, Poland, and Slovenia. However, SPE has risen in
Bulgaria, Czechia, Estonia, Lithuania, Latvia, Romania, and Slovakia in the same period.
In contrast, the adoption of digitalization by the CEECs has risen dramatically over the last two de-
cades. Digitalization and innovation have a crucial importance for the CEECs. The CEECs can benefit from
EU markets to improve their digital infrastructure. In contrast, the traditional sectors and the presence of
low-level technological development may pose challenges (Tutak, Brodny, 2024).
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Figure 3. Information and communication technologies (ICT) index? in CEECs
Source: authors’ preparation based on data from UNCTAD (2026).

Fig. 3. displays the improvement of ICT in CEECs in the last two decades. It is depicted that digita-
lization has significantly risen in all CEECs in terms of ICT. All countries have an upward trend, and the
ICT index has increased at least twice. Moreover, these countries have experienced increasing globaliza-
tion in economic, social, and political dimensions. The KOF globalization index rose in Bulgaria, Czechia,
Estonia, Hungary, Lithuania, Latvia, Poland, Romania, Slovenia, and Slovakia from 2000 to 2023 (Gygli,
Haelg, Potrafke, Sturm, 2019). It is well known that after the collapse of the Soviet Socialist Republics
(USSR), post-socialist countries opened their economies to integrate into the globalized world (Sutlovi¢,
Matassi, 2023).

Itis clear that globalization and digitalization are important for CEECs and open a new angle on how
these two factors affect SPE. Following the theoretical discussion, the empirical findings for exploring
the association between globalization, digitalization, and SPE may enlarge our knowledge in this regard.

For this target, the main objective of our paper is to estimate the effect of digitalization and global-
ization on SPE in the CEECs, using annual data over 2000-2023 with feasible generalized least squares
(FGLS) and panel corrected standard errors (PCSE) estimators that take into consider CSD, heterosce-
dasticity, and autocorrelation.

It is expected to contribute to the existing literature from the current study in two ways. To the
best of our knowledge, this is one of the limited studies analyzing the effect of globalization and digita-
lization on SPE in these country groups. Secondly, we perform FGLS and PCSE estimators that provide
robust findings in the presence of CSD, autocorrelation, and heteroscedasticity. In the case of the CEECs,
performing a suitable estimator that considers the CSD is crucial. Most members of the CEECs share com-
mon economic, political, and historical relationships. In the era of high connectivity and globalization,
countries are highly interdependent.

The remaining parts of the paper consist of the following sections. Section 2 reviews the existing
literature. Section 3 details the data, model, and empirical methodology. Section 4 presents the empirical
findings. Section 5 concludes the paper with policy recommendations.

2 The ICT index represents the accessibility and integration of communication systems in society. It covers fixed-line and
mobile phone users, internet accessibility, and server security (UNCTAD, 2026).
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2. Literature Overview

Globalization and digitalization have significantly influenced social protection systems worldwide,
presenting both opportunities and challenges (Santos, Simdes, 2021; Bird, Hanedar, 2023). Globalization
has led to increased economic interdependence, affecting labour markets and social policies (Cengiz,
Manga, 2021). The “race to the bottom” phenomenon illustrates how countries may reduce labour stan-
dards to attract investment, potentially undermining social protection measures (Haelg et al., 2022).
Conversely, globalization has facilitated the exchange of best practices and the adoption of international
labour standards, promoting the development of more robust social protection systems. The Interna-
tional Labour Organization (ILO) emphasizes the need for social protection floors to ensure basic in-
come security and access to essential services for all. However, it should be underlined that the studies
researching the association between globalization and welfare state provide mixed results.

Furthermore, digitalization has transformed the delivery and management of social protection ser-
vices. The integration of digital technologies enables more efficient targeting and distribution of benefits,
reducing administrative costs and enhancing transparency (Hosny, Sollaci, 2022). For instance, digital
payment systems and biometric identification have streamlined benefit distribution, minimizing fraud
and ensuring timely assistance (Bird, Hanedar, 2023). However, digitalization also presents challenges.
The rise of non-standard forms of employment, such as gig and platform work, complicates traditional
social protection frameworks, which are often designed for standard employment relationships. This
shift necessitates the adaptation of social protection systems to cover workers in diverse employment
arrangements (Behrendt, Nguyen, Rani, 2019).

The rise of new work patterns, along with digitalization, may pose a challenge to the social security
system. Particularly, as self-employment workers rise thanks to platform work and opportunities to
work without any borders, it changes the labour relationship. Hence, platform workers may not be cov-
ered by sufficient social protection. Based on this, the EU recommends that its members provide social
protection for standard workers, non-standard workers, and platform workers in the scope of the social
security system (SSS) (Schoukens, 2020). Moreover, the developed SSS plays a key role in the alleviation
of poverty. According to the income effect theory, social security benefits increase individuals’ disposable
income and provide opportunities to compensate for basic needs. Risk reduction theory discusses that
the SSS offer protection against economic shocks. Finally, the capability approach suggests that poverty
is a lack of capabilities rather than a lack of income. Hence, the SSS incentives aim to enhance the capabil-
ities of individuals (Li, Huang, 2025).

Han, Hai, Wu, Zhou (2023) demonstrate that digital infrastructure reduces healthcare costs by im-
proving service efficiency and accessibility, especially in underserved regions. Additionally, the Interna-
tional Monetary Fund (IMF) has highlighted how digital technologies can enhance social safety nets by
improving identification, verification, and payment processes, thereby supporting rapid expansion and
efficiency in social protection systems (Bird, Hanedar, 2023). Digitalization influences labour market
structures, with mixed outcomes. While it creates jobs in tech-oriented sectors, it also risks displacing
low-skilled workers. Zhao and Tang (2024) highlighted the role of enterprise resilience in ensuring em-
ployment sustainability amid digital transformations. Table 1 summarizes existing empirical studies on
the association between globalization, digitalization, and public policy.
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Table 1. Empirical literature summary

Study

Country

Method

Findings

De Simone et al.

16 European

Ordinary Least

There is a convergence trend in total welfare expenditures,
unemployment compensation, family, and health expenditures

(2012) OECD countries Square (OLS) in the globalization era.
Ceng1?2a812d01)\4anga 28 EU Countries Panel ARDL Globalization is positively associated with SPE.

Cengiz and Manga
(2021)

14 middle-income
countries

Augmented mean
group (AMG)

The public sector downsizes as openness increases

(2021)

estimator
. System Genera- Various dimensions of globalization - economic, social, and
Santos and Simoes . ; " . . .
OECD countries lized Method of | political - positively affect total social expenditure and most of

Moments (GMM)

its components.

Haelg et al. (2022)

31 OECD countries

Extreme bounds,
Bayesian
Model averaging

Trade globalization is negatively associated with social
expenditures.

Differences-in-dif-

Digital infrastructure can save up to 18.8% on healthcare

Han etal. (2023) China ferences (DID)
expenses.
model
Yan etal. (2023) China Fixed effects The digital econ.omy p051tlve_ly affe.cts income d?strlbutlon by
enhancing the capacity of fiscal expenditure.
Pan etal. (2024) China Two-way fixed The digital economy 1n.creases basic endowment insurance
effects model and health insurance funds revenue.
Zhao and Tang China Fixed effects Digitalization is positively associated with sustainable
(2024) employment.

Source: authors’ own compilation.

In the relevant literature, the nexus between globalization and welfare state policies is widely inves-
tigated across different samples. Moreover, in recent times, the influence of digitalization on the labour
market has also been examined by researchers. However, there are few studies in the existing literature
focusing on the simultaneous impact of globalization and digitalization on SPE. Hence, this paper aims to

fill a gap in the existing literature.

3. Materials and Methods

To empirically estimate the association between digitalization, globalization, and SPE, we utilized
various indicators. In Table 2, we list the concept, measurement, and sources of data.

Table 2. Concept, measurement, and sources of data

Variable Definition Measure Source
PRO Social protection General government expenditure on Eurostat (2026)
expenditures social protection, % of GDP
GDP Economic growth GDP constant ($ 2015 price) World Bank (2026)
KOF Globalization KOF overall globalization index Gyli et al. (2019)
DIG Digitalization Information and communication tech- UNCTAD (2026)
nologies (ICT) index
TAX Tax Revenue Total receipts from taxes and social Eurostat (2026)
contributions, % of GDP
AGE Age dependency Age dependency ratio, old (% of wor- World Bank (2026)
king-age population)
UNEMP Unemployment % of the total labour force World Bank (2026)

Source: authors’ own compilation.
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To reveal the long-run relationship between SPE and explanatory variables, we constructed our
empirical model as follows:

PRO;, = f(GDP,, KOF;;, DIGj;, TAX;(, AGE;;, UNEMP,,) )

The Eq. [1] is converted to full-logarithmic form as given:

InPRO;; = @ + @1InGDP;; + @,InKOF;; + @3InDIG;; + @4InTAX;,

+ (pslnAGEit + (P6anNEMPit + Uit (2)

where @1, @5, @3, @4, @5 and g represents long-term coefficients for InGDP, InKOF, InDIG, InTAX,
InAGE, and InUNEMP, respectively. In addition, i denotes to number of countries, t refers to the time,
and uit is the error term. In our model, we used the ICT index as a proxy for digitalization, following the
studies of Sassi and Goaied (2013), Habibi and Zabardast (2020), Myovella, Karacuka, Haucap (2020),
and Nguyen (2021). The KOF overall globalization index was used to represent globalization. In some
cases, trade openness and foreign direct investment are considered indicators of globalization. However,
globalization is a multidimensional phenomenon that encompasses not only economic, but also social,
political, and institutional dimensions (Leibrecht, Klien, Onaran, 2011). Thus, following the studies of
Dreher (2006), Dreher, Sturm, Ursprung (2008), Leibrechtetal. (2011), Potrafke (2019), Cengiz and Man-
ga (2020), and Cakmakoglu and Cavusoglu (2025), the KOF globalization index was adopted in the model.
Additionally, GDP per capita was included in the model following the studies of Sepalika, Sudasinghe,
Patmasiriwat (2014), Herrero-Alcalde and Tranchez-Martin (2017), Mina (2018), and Ko and Min (2019).
The taxation was adopted into the model following the studies of Sepalika et al. (2014) and Tashevska,
Makreshanska-Mladenovska, Trpkova-Nestorovska (2022). The unemployment rate was incorporated
into the model based on studies by Chaffin and Corder (2018) and Hong (2014), and age dependency was
adopted following Szymanska (2023).

Our paper consists of three empirical stages. Firstly, descriptive statistics and a correlation matrix
were provided. Secondly, we tested the presence of CSD. Moreover, we scrutinized the Wooldridge test
and Levene-Brown and Forsythe test to check the autocorrelation and heteroscedasticity in the model,
respectively. In the third stage, we utilize the FGLS and PCSE estimators to estimate long-run coefficients.
In the presence of the CSD, heteroscedasticity, and autocorrelation, the empirical findings may be incon-
sistent. Therefore, convenient econometric techniques are crucial for obtaining reliable results. Hence,
we utilized the FGLS and PCSE estimators considering the CSD, heteroscedasticity, and autocorrelation
(Chen, Chen, Lyulyov, Pimonenko, 2023).

The FGLS estimator works well if the number of periods (T) exceeds the number of cross-sections
(N). More importantly, it consistently estimates the large error covariance matrix and considers serial
correlation, CSD, and heteroskedasticity (Amponsah, 2023; Celikoz, Yildiz, Arslan, Kirmizioglu, 2022).
The model specification of the FGLS model can be expressed as follows (Mumuni, Mwimba, 2023):

Vit = @+ Bxie + & 4)

where y;, denotes the dependent variable indicating SPE, X;; is a kx1 vector of the explanatory vari-
ables (economic growth, globalization, digitalization, tax revenue, age dependency, and unemployment),
B is coefficients of explanatory variables, i denotes to countries, t refers to the time, « is the constant
term, and &;; is the error term (Mumuni, Mwimba, 2023). The FGLS estimator allows for varying standard
errors across cross-sections (Arshed, Hameed, Saher, Yazdani, 2022).

Another estimator used in the study to check the robustness of the FGLS is the PCSE estimator,
which was developed by Beck and Katz (1995) to determine the relationship between variables. The PCSE
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estimator is also robust against heteroskedasticity, autocorrelation, and CSD. Moreover, it is expressed
as the following equation (J6Zwik, Giirsoy, Dogan, 2023):

Ym

Y1 X1

&1

3’2:952’6;_{_52

Xm

Em

(5)

Next to the summarization of the estimation strategy, the following section continues with the em-
pirical findings and the discussion section.

4. Empirical Findings and Discussions

Our empirical findings begin with descriptive statistics of variables and the correlation matrix of

variables.

Table 3. Descriptive statistics of the variables

InPRO InGDP InKOF InDIG InTAX InAGE InUNEMP

Mean 2.603009 25.01825 4.326112 3.995918 3.480594 3.2123 2.033077
Maximum 2980619 27.18276 4.414844 4.368181 3.681351 3.535492 3.006227
Minimum 2.116256 23.36084 4.077229 2.939162 3.234749 2.792251 0.7006192
Std. Dev. 0.1828862 0.9433309 0.0652628 0.2913054 0.1101064 0.1872221 0.4810799
Skewness 0.0077777 0.3744761 -1.168156 -1.384991 -0.0125986 -0.314049 -0.0904141
Kurtosis 2.428858 2.205318 4.251556 4.328155 2.195235 2.336649 2.793297

Observations 240 240 240 240 240 240 240

Source: authors’ own compilation.

According to the descriptive statistics presented in Table 3, mean values of InPRO, InGDP, InKOF, In-
DIG, InTAX, InAGE, and InUNEMP are 2.60, 25.01, 4.32, 3.99, 3.48, 3.21, and 2.03, respectively. Maximum
values of InPRO, InGDP, InKOF, InDIG, InTAX, InAGE, and InUNEMP are 2.98, 27.18, 4.41, 4.36, 3.68, 3.53,
and 3.00, respectively. Moreover, the InGDP has the highest standard deviation with 0.94, and InKOF
has the lowest standard deviation among variables with 0.06. Further, the distributions of InKOF, InDIG,
InTAX, InAGE, and InUNEMP are negatively skewed, whereas the distributions of InPRO and InGDP are
positively skewed.

Table 4. Correlation matrix

InPRO InGDP InKOF InDIG InTAX InAGE InUNEMP
InPRO 1
InGDP 0.3253 1
InKOF 0.2434 0.2777 1
InDIG 0.2166 0.0787 0.8014 1
InTAX 0.6639 0.1568 0.3723 0.1790 1
InAGE -0.1040 -0.2122 0.4354 0.6267 -0.0048 1
InUNEMP -0.0021 -0.3573 -0.5408 -0.4996 -0.2850 -0.5238 1

Source: authors’ own compilation.

The correlation matrix results from Table 4 indicate that InTAX, InGDP, and InKOF are three in-
dicators that have the highest positive correlation with InPRO. Also, InDIG shows a possible positive
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correlation with InPRO. Furthermore, INUNEMP has a negative correlation with InPRO, InGDP, InKOF,
InDIG, InTAX, and InAGE.

Table 5. The Diagnostics tests results

Test Statistics
Breusch-Pagan (1980) LM test 204.826 [0.000]***
Pesaran CD (2004) test 8.310 [0.000]***
Wooldridge test for Autocorrelation F(1,9) 80.519 [0.000]***
WO =4.5230629 [0.000]***
Leven-Brown-Forsythe test for Heteroscedasticity W50 =4.3789191 [0.000]***
W10 =4.5619803 [0.000]***

Note: The values in [] denote probability values. Also, asterisks *** denote significance at 1% level.

Source: authors’ own compilation.

The diagnostics test results are indicated in Table 5. The CSD test results reject the null hypothesis
of no CSD. In other words, a strong CSD among countries indicates that a shock or unexpected case may
spread to each other. Moreover, the Wooldridge test and Levene-Brown and Forsythe tests show the
presence of autocorrelation and heteroscedasticity in the model, respectively. Therefore, robust estima-
tors must be applied in the presence of CSD, autocorrelation, and heteroscedasticity to capture reliable
and consistent results. For this purpose, we perform the FGLS and PCSE estimators considering the CSD,
autocorrelation, and heteroscedasticity.

Table 6. Panel FGLS and PCSE results

FGLS PCSE

Coef. Prob. Std. Err. Coef. Prob. Std. Err.

InGDP 0.1021336 0.000 0.0144618 0.1096047 0.000 0.0153214
InKOF -1.105442 0.000 0.2593428 -1.054174 0.002 0.3457011
InDIG 0.3012511 0.000 0.0605514 0.3137649 0.000 0.0869935
InTAX 0.7126425 0.000 0.1007825 0.7447277 0.000 0.1189826
InAGE 0.190635 0.017 0.0801699 0.2077535 0.061 0.1108752
InUNEMP 0.2092624 0.000 0.0192065 0.2346398 0.000 0.0300735
Constant 0.1104157 0.920 1.093908 -0.5755028 0.690 1.444396

Note: The results consider the heterogeneity, autocorrelation, and CSD.

Source: authors’ own compilation.

The long-run coefficients are reported in Table 6. According to the results, economic growth, digita-
lization, tax revenue, age dependency, and unemployment positively affect SPE in both estimators. How-
ever, globalization has a negative effect on SPE. Depending on these results, an increase of 1% in economic
growth, digitalization, tax revenue, age dependency, and unemployment increases social protection by
0.102%, 0.301%, 0.712%, 0.190%, and 0.209%, respectively. In contrast, a 1% increase in globalization
reduces SPE by 1.105%.

Our empirical findings for all variables can be explained from the theoretical perspectives. First,
economic growth'’s positive effect on SPE is associated with the welfare state regime. According to Wag-
ner’s Law, government expenditure increases during the economic expansion (Karaalp-Orhan, Evcim,
Deyneli, 2024). Hence, with an increase in economic development, government expenditure can be used
as an important tool. Our positive effect of economic growth on SPE is in line with the study of Murshed,
Badiuzzaman, Pulok (2017), and Gnangnon (2020).
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Second, digitalization positively affects SPE. This result can be attributed to the displacement of
workforces thanks to digitalization resulting increasing demand for social benefits. As argued by Eich-
horst and Rinne (2017), the standard employment relationship changed due to increasing digitalization
and automation. Since platform workers classified as self-employed or freelancers rise along with digita-
lization, they are not often included in social security, unlike workers who are employed in a workplace.
Hence, platform workers become more dependent on tax-financed basic welfare or social security. In
addition, increasing ICT usage among citizens significantly improves governance quality. For example,
since ICT has become widespread and adopted by people, they offer possibilities to cultivate citizens’
awareness and increase their attention to public policies. Hence, ICT may enable rapid action against
misallocated and unnecessary government expenditures (Erum, Sohag, Said, Musa, Asghar, 2024).

Third, globalization negatively affects SPE. This supports the efficiency hypothesis (or race-to-the-
bottom hypothesis), indicating that, alongside globalization, national governments are forced to reduce
tax rates, thereby decreasing SPE (Haelg et al., 2022). Our findings are in the same direction as those of
Rudra and Haggard (2005), Liberati (2007), and Dura and Yalgintas (2022).

Fourthly, tax revenue, age dependency, and unemployment rate are positively associated with SPE.
In the context of tax revenue, it is expected that government receipts from taxation and other social con-
tributions may provide sources for allocating to government expenditures (Mina, 2021). Furthermore,
SPE is closely associated with demographic structures. For example, age dependency is a crucial factor
affecting SPE. Hence, it is assumed there is a positive association between age dependency and SPE. Our
findings are consistent with Potrafke (2009) and Szymarnska (2023). Also, the relevant literature argues
that, despite unemployed people seeking employment, they need greater social assistance during their
unemployment period (Tashevska et al., 2022). Our result is consistent with the studies conducted by
Haelg et al. (2022), Tashevska et al. (2022), and Chaffin and Corder (2018).

5. Conclusions and Policy Implications

Social welfare policies have been adopted in many countries following World War II. Although it is
recognized that the role of the state has declined in the era of globalization, recent developments indicate
that it remains crucial for developing countries. In addition, the world has entered a phase of digitaliza-
tion and automation, which has also been adopted by the CEECs. Over the past three decades, the CEECs
have experienced significant liberalization while also acquiring digital tools. Therefore, policymakers
increasingly need to understand the impact of digitalization and globalization. This paper explores the
impacts of digitalization and globalization on SPE in the CEECs. The estimation results indicate that while
globalization tends to decrease SPE, digitalization has a positive effect.

Furthermore, economic growth, tax revenue, age dependency, and unemployment increase SPE in
these countries. Our empirical evidence suggests that public policies are crucial for maintaining social
welfare. As digitalization increases, SPE tend to increase in the CEECs. Policymakers should improve
coordination capacity in the digital economy across people, cities, and regions. Moreover, the negative
impact of globalisation on SPE suggests that greater openness could lead to a reduction in government
size to attract foreign capital. However, in the 21st century, government policy performs a key role in
tackling external risks.

Policymakers should be especially focused on disadvantaged groups who are negatively affected
by globalization and digitalization. For example, low-skilled workers vulnerable to job displacement by
automation; older workers who face barriers to adapting to new technologies; young people trying to
enter gig or platform-based employment; and people with limited access to digital infrastructure and
few economic opportunities. Moreover, policymakers should develop comprehensive policies that cover
digital inclusion initiatives, strengthen unemployment insurance, and develop upskilling programs to
help workers build digital competencies.
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Limitations and Suggestions for Future Research

This study has some limitations. First, due to a lack of data, we could not estimate the impact of
digitalization and globalization on SPE on a country-specific basis. Second, we used overall SPE as the pri-
mary indicator. As data becomes available, future research should explore the individual effects of both
factors for each country to capture country-specific effects. Moreover, the sub-indicators of SPE such as
unemployment benefits, family allowances, health expenditure, and pensions may deepen our knowledge
to understand which types of programs are most sensitive to globalization and digitalization. Finally,
incorporating more specific measures of digitalization and robotization could yield deeper insights into
how technological change affects welfare policies.
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