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Abstract

This paper examines the relationship between public debt and economic
growth in 11 EU new member states (NMS) from Central and South Eastern Europe
during the period 2000 — 2021. We explore the potential non-linear (quadratic)
nature of this relationship in the context of these diverse countries with varying
economic, institutional, and financial backgrounds. To account for their hetero-
geneity, we divide them into three more homogeneous sub-groups: South Eastern
European, Baltic, and Visegrad countries. The findings suggest the existence of
a "U"-inverted relationship, indicating that public debt has a positive effect on
growth up to a certain threshold, beyond which a negative effect prevails. The
estimated debt-to-GDP tipping point ranges from 58.5% to 73.5% of GDP, de-
pending on the sub-group. These results contribute to a deeper understanding of
the implications of high public debt levels in NMS and provide valuable insights
for the ongoing discussions on the design of a new EU fiscal rules framework.
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Introduction

The surge in public debt levels in Europe, especially during and after the Global
Financial Crisis (GFC) of 2008 — 2009, has raised concerns about fiscal sustaina-
bility and its potential impact on financial markets and economic growth. Exces-
sively high debt levels can lead to increased borrowing costs, resource diversion
from productive investment to debt service, and macro-financial instability. Un-
derstanding the relationship between public debt and economic growth is crucial
for designing effective fiscal policies.

The empirical investigation of the impact of public debt on economic growth
was initiated by Sachs (1984), Cohen and Sachs (1986), and Krugman (1988) who
advocated that countries with higher debt levels face difficulties in taking addi-
tional or new loans and therefore need to increase taxes to finance their debt obli-
gations. In turn, the increased taxes will hurt investments, and accumulation of
capital and thus will deteriorate the economic growth of the country. The deterio-
ration of financial performance due to an increase in public debt of the country is
known as public debt overhang theory (Reinhart and Rogoff, 2012) In the coming
decades, many authors addressed the issue of the optimal debt level and its macro-
economic implications, whether by introducing theoretical models or conducting
empirical analysis. Among the first group of economists, Aiyagari and McGrattan
(1998) developed a model for the US economy. They concluded that governments
should maintain an optimal public debt level of about two-thirds of the gross do-
mestic product. Their finding was later confirmed, among others, by Flodén (2001),
Desbonnet and Weitzenblum (2012).

On the other hand, Rohrs and Winter (2016) and Chatterjee, Gibson and Rioja
(2017) argued that more beneficial government behavior is to accumulate funds
instead of generating public debt. The second group of economists has come to
the general conclusion that the debt-to-growth relationship is non-linear, as debt
has a positive impact on economic growth until a certain threshold, and after that
begins to decrease the economic growth. In line with this, Reinhart and Rogoff
(2010) found that across both developed countries and emerging markets, a high
debt level (90 percent and above) is associated with notably lower growth rates.
Similar results were found by Afonso and Jalles (2011), Cecchetti, Mohanty and
Zampolli, (2011), and Baum, Checherita-Westphal and Rother (2012).

While the impact of public debt on economic growth has been extensively stud-
ied in peripheral euro area countries, less attention has been given to the new EU
member states (NMS). Our study aims to fill this gap and empirically examine
the effects of public debt on growth performance in 11 NMS, including Bulgaria,
Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania,
Slovak Republic, and Slovenia. These countries exhibited high economic growth
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and relatively low indebtedness before the GFC, but the crisis led to growth decel-
eration and increased public debt levels despite fiscal consolidation efforts. This
downturn notably affected labor-intensive sectors such as construction, manufac-
turing, and retail services, albeit some countries, like the Czech Republic, initially
retained surplus staff on payrolls until the severity of the crisis became apparent
(Petkovski et al., 2018).

All of the mentioned countries in 2023 had significantly lower public debt than
the European average of 88.6% of GDP. Specifically, in the last quarter of 2023,
according to Eurostat data, Bulgaria had a public debt of 22.6%, Czechia 44.2%,
Estonia 18.5%, Croatia 67.8%, Latvia 41.8%, Lithuania 38.1%, Hungary 74.1%,
Poland 49.2%, Romania 47.2%, Slovenia 72.5%, and Slovakia 57.7%.

To account for differences in economic and financial development, as well as
cultural and geographical factors, we split the NMS into three more homogenous
groups: South Eastern European countries (SEE-4), Baltic countries (BAL-3), and
Visegrad countries (VIS-4).

Our study contributes to the academic literature by expanding the geographical
coverage and enriching the empirical literature on NMS from Central, Eastern,
and South Eastern Europe. While several studies have examined similar topics,
our research introduces new insights by providing comprehensive regional com-
parisons and by incorporating a more recent dataset that reflects the latest eco-
nomic developments. In particular, our study differentiates itself by focusing on
the heterogeneity within NMS countries, analyzing subsamples based on econo-
mic, historical, and cultural contexts. This nuanced approach allows us to uncover
region-specific dynamics that are often overlooked in broader studies. Further-
more, the study enhances methodological rigor by applying advanced econometric
techniques tailored to the specificities of these regions, including more robust con-
trols for endogeneity and the use of dynamic panel data models. Our findings offer
valuable input for designing effective public debt management policies and fos-
tering inter-generational solidarity, which are increasingly relevant in light of the
new EU fiscal rules’ architecture. Additionally, the study critically evaluates and
addresses the limitations of previous research, ensuring that our contribution is
distinct and relevant to ongoing policy debates. By filling the identified gaps and
providing a clearer understanding of the debt-growth relationship in NMS, our
work lays the groundwork for more targeted and effective policy interventions in
these countries.

The structure of the paper is as follows: Section 1 reviews relevant studies on
the public debt-growth nexus, and Section 2 introduces model specification and
data sources. Section 3, explains our empirical strategy, while in Section 4 we
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present and interpret the estimation results. Finally, in Section 5 we conclude the
study and discuss policy implications.

1. Literature Review

The empirical literature on the relationship between public debt and economic
growth in the new EU member states (NMS) yields inconclusive results, with sen-
sitivity to the country grouping, period, and methodology employed.

The estimation of debt thresholds has evolved significantly over the years,
driven by the increasing complexity of econometric models and the availability of
more sophisticated estimation techniques. Early studies focused on simple linear
models, often using cross-country regressions to identify a threshold for public
debt beyond which economic growth is negatively impacted. For instance, Reinhart
and Rogoff (2010) used a threshold of 90% debt-to-GDP, arguing that countries
with higher debt ratios experience slower growth. However, this approach, while
influential, faced criticism for its oversimplification and inability to capture the
dynamics of debt-growth relationships in a nuanced manner.

As the literature advanced, more sophisticated panel data methods were intro-
duced to account for heterogeneity across countries. The Generalized Method of
Moments (GMM) became a popular technique due to its ability to address endoge-
neity and the use of instrumental variables. Arellano and Bond (1991) pioneered
the system GMM approach, which allows for dynamic models of panel data, ena-
bling a more accurate estimation of the relationship between public debt and eco-
nomic growth by controlling for country-specific effects and temporal dependen-
cies. System GMM proved particularly valuable when examining the causal rela-
tionship between public debt and economic growth, as it offers a robust framework
for dealing with potential biases in dynamic panel data models (Dumitrescu and
Hurlin, 2012).

However, more recent advancements have introduced newer techniques that
aim to further refine the estimation of debt thresholds and address the limitations
of system GMM. These methods include Threshold GMM (e.g., Jain et al., 2021)
and Panel Smooth Transition Regression (PSTR) models, which allow for non-
linear effects of public debt on economic growth, a feature that system GMM
cannot capture adequately. Jain et al. (2021), for example, use threshold GMM to
estimate the point at which public debt negatively impacts growth in developing
countries, showing that the effect is more pronounced at higher debt levels. This
non-linear approach is more consistent with economic theory, which suggests that
debt may have a different impact at varying levels depending on a country’s initial
conditions.
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Another technique gaining traction is the Dynamic Panel Smooth Transition
Regression (DPSTR) model, which combines the flexibility of smooth transitions
with the robustness of dynamic panel data models. Pesaran (2007) argues that this
technique is particularly advantageous for estimating relationships where the effect
of an independent variable, such as public debt, varies across different regimes,
which is often the case with economic growth.

While system GMM remains a standard tool in empirical research due to its
simplicity and robustness in handling endogeneity, newer techniques like thresh-
old GMM and PSTR offer more flexible and theoretically grounded approaches.
These newer models can accommodate the varying effects of public debt on growth
across different countries or time periods, providing a more comprehensive under-
standing of the debt-growth nexus.

Noteworthy recent panel data studies shed light on this complex nexus:

Panizza and Presbitero (2014) find a negative association between public debt
and growth in a sample of OECD countries. However, once endogeneity issues
are addressed, the causal effect of public debt on GDP growth becomes less evident.

Checherita-Westphal and Rother (2012) analyze 12 European countries and
identify a non-linear relationship between debt and economic growth. They suggest
that when debt exceeds approximately 90 — 100% of GDP, it negatively affects
long-term growth.

Misztal (2010) employs a VAR methodology and Granger causality test on EU
member states from 2000 to 2010. A 1% increase in public debt relative to GDP
led to a 0.3 percentage point reduction in GDP growth, and vice versa.

Casni et al. (2014) investigate Central, Eastern, and Southeastern European coun-
tries between 2000 and 2011. They find statistically significant negative effects of
public debt on growth rates in both the short and long term. They recommend policies
promoting exports, investments, and fiscal consolidation to boost economic growth.

Mencinger, Aristovnik and Verbic (2014) analyze a panel dataset of 25 EU mem-
ber states and find a statistically significant non-linear impact of public debt on GDP
growth. The threshold value for NMS is lower than for the *old’ member states.

Bilan (2015) investigates a panel of 33 European countries from 1990 to 2011.
Their results reveal a debt threshold of 45 — 55% of GDP, lower in less developed
countries.

Gal and Babos (2014) compare public debt effects on growth in Western Euro-
pean countries and NMS from 2000 to 2013. They emphasize that high levels of
public debt are more harmful to NMS, necessitating effective debt management.

Globan and MatoSec (2016) used quarterly data from 13 NMS between 2000
and 2015. Their analysis indicates that balancing government budgets decelerates
debt growth, but GDP growth parameters have a more substantial effect.
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Simeonovski et al. (2022) studied 16 Central and Southeast European countries
from 2009 — 2018. They identify a concave growth function concerning govern-
ment debt, and the debt threshold ranges from 69.4 to 74.1% of GDP when con-
sidering fiscal balances.

The paper of Heimberger, (2023) analyzes the impact of higher public debt levels
on economic growth by providing the first comprehensive quantitative synthesis
of the existing literature. It applies meta-regression methods to a novel dataset
consisting of 816 estimates from 47 different primary studies. The findings indi-
cate that the unweighted mean of the results reported in the literature suggests
a negative association between higher public debt-to-GDP ratios and real GDP
growth. Specifically, a 10-percentage point increase in the debt-to-GDP ratio is
associated with a 0.14 percentage point decline in annual economic growth rates,
with a 95% confidence interval ranging from 0.09 to 0.19 percentage points. How-
ever, this relationship is unlikely to represent a causal effect of public debt on real
GDP growth, as the literature shows fewer instances of zero or positive growth
effects from higher public debt than expected according to econometric theory.
This suggests substantial publication selectivity in favor of negative growth ef-
fects. After correcting for this bias, the paper finds no evidence to reject a zero
average effect. Furthermore, the meta-regression results demonstrate that address-
ing endogeneity between public debt and growth is crucial, as it leads to fewer
adverse estimates.

Despite these studies, several gaps remain in the literature on the debt-growth
nexus in NMS. Many existing studies are repetitive, often differing only in the
periods analyzed or the estimation methods employed, which limits their ability
to offer fresh insights. A significant portion of the research has centered around
identifying debt thresholds, but there has been considerably less focus on under-
standing the complex transmission mechanisms through which debt impacts growth.
Moreover, the issue of endogeneity, particularly reverse causality and omitted vari-
able bias, has not been sufficiently addressed in previous analyses, leading to poten-
tial inaccuracies in the findings. Additionally, while some studies have explored
the relationship between debt and growth, they often overlook the heterogeneity
among NMS countries, treating them as a homogeneous group despite their diverse
economic and historical backgrounds. This lack of differentiation undermines the
applicability of their conclusions across the region. Furthermore, the existing litera-
ture frequently fails to incorporate the latest data and economic developments,
resulting in analyses that may no longer reflect the current realities of these econo-
mies. These gaps highlight the need for a more nuanced and methodologically
robust approach, which our study seeks to provide by offering a comprehensive
and updated examination of the debt-growth relationship in NMS.
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2. Model and Data

2.1. Model

The empirical literature investigating the impact of public debt on economic
growth is voluminous and rapidly increasing (e.g., Nguyen et al., 2003; Woo and
Kumar, 2010; Checherita and Rother, 2012; Pescatori et al., 2014; Dinca and
Dinca, 2015). In line with precursor studies, as a dependent variable, we use the
annual growth rate of real GDP per capita (GR). As control determinants, we use
public debt total (% of GDP) (PD), trade openness (% of GDP) (TRADE), gross
fixed capital formation expressed in percent of GDP (GFCF), the annual rate of
inflation (/NF), and population growth (PG). The data is obtained from the World
Development Indicators (WDI) database. Table 1 presents the descriptive statistics
for all the variables used in the regressions.

Table 1

Descriptive Statistics
Statistics GR PD GFCF INF TRADE PG
Mean 3.6 39.5 4.3 3.6 118.8 -0.399
Median 4.1 38.1 3.9 2.5 122.2 -0.268
Maximum 14.7 89.0 51.0 45.7 190.4 0.904
Minimum -14.3 3.7 -38.9 -1.5 48.5 -3.848
Standard deviation 43 21.2 11.3 4.6 33.2 0.647
Number of observations 242 242 242 242 242 242

Source: Authors’ calculations.

The annual growth rate of real GDP per capita shows remarkable differences
among the 11 NMS, ranging from —14.3% to 14.7%. To better understand the
complex relationship between public debt and real GDP growth, we divided the
sample into three more homogeneous groups. The Baltic countries exhibited the
highest average GDP growth at 4.89%, followed by the Visegrad Group countries
at 3.50%, while the average growth was the lowest in South Eastern Europe at
3.32%.

There are also stark variations in the level of public debt across the NMS, with
Estonia having the lowest at 3.7% of GDP and Croatia the highest at 86.6% of
GDP. Analyzing across groups, we find that South Eastern European countries have
the highest average public debt level at 48.3% of GDP, followed by the Visegrad
Group at 40.83% of GDP, and the Baltic countries with the lowest average public
debt of only 21.03% of GDP.

Trade openness is a crucial explanatory variable in the context of economic
growth. It has been widely studied as a major determinant of growth performance
(e.g., Sachs and Warner, 1997). According to Edwards (1998) and Romer (1993),
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trade plays a significant role in influencing economic growth through various
channels. These include technology transfer, exploiting comparative advantage,
knowledge diffusion, increasing scale economies, and exposure to competition.
Romer (1993) also emphasized that countries with open trade policies have a higher
probability of implementing leading technologies from other nations. Addition-
ally, trade promotes efficient resource allocation through comparative advantage,
facilitates the dissemination of knowledge and technological progress, and encour-
ages competition both domestically and internationally. Given these insights, we
anticipate a positive effect of trade openness on economic growth.

The relationship between population growth and economic output has been ex-
tensively studied (Heady and Hodge, 2009). Many analysts suggest that economic
growth in high-income countries is likely to be relatively slow in the coming years,
partly due to the anticipated slowdown in population growth in these regions
(Baker, Delong and Krugman, 2005). Some argue that population growth could
be problematic, as an increasing population consumes more of the earth’s finite
resources, potentially limiting long-term growth prospects (Linden, 2017). This
aligns with the “pessimistic” view proposed by Bloom et al. (2016), which suggests
that population growth may restrict economic development.

Conversely, advocates of population growth view it as beneficial to economic
progress and development. They argue that demographic expansion can enhance
human capital through increased specialization and large-scale production, leading
to technological improvements that contribute to economic progress (Barro, 1991;
2001; Klasen and Nestmann, 2006; Kuznets, 1973; Sibe et al., 2016; Alemu, 2020).

A third perspective, held by revisionists or neutralists, presents a more moderate
stance on the impact of population growth on economic development. Neutralists
contend that there is little evidence linking demographic expansion to economic
growth (Gallup et al., 1998; Bloom et al., 2003). However, recent empirical studies
on the subject have largely supported the positions of pessimists or optimists, leav-
ing the neutralist viewpoint mostly unsubstantiated (Hamza, 2015).

Gross domestic investment is another determinant that is likely to exhibit a pos-
itive impact on economic growth. Capital accumulation, as defined by Ugochukwu
and Chinyere (2013), involves amassing or stocking assets of value, leading to
increased wealth creation. The addition to the capital stock enhances production
capacity, thereby increasing national income. In macroeconomics, consumption
and fixed investment are crucial indicators that encourage aggregate expenditure.
Consequently, increased aggregate expenditure contributes to fueling economic
growth. In this study, we will adopt the measure of gross fixed capital formation
(expressed as a percentage of GDP) to represent investments, following the approach
taken by Bilan (2015).
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By considering these determinants in the analysis, we aim to gain a compre-
hensive understanding of their respective impacts on economic growth and to
identify potential factors that can facilitate or hinder growth in the NMS from
Central and South Eastern Europe.

The annual rate of inflation, measured by consumer prices’ annual rate of
change, is an important variable to consider in our analysis as it reflects the con-
tribution of monetary policy to creating a growth-conducive environment. Numer-
ous studies have explored the significant effects of inflation and reforms on eco-
nomic growth in transition countries (e.g., De Melo et al., 1996).

Inflation can have both positive and negative impacts on economic growth,
depending on its level and stability. Moderate and stable inflation rates are gener-
ally considered beneficial for economic growth, as they provide price stability and
predictability for businesses and consumers, encouraging investment and spend-
ing. On the other hand, high or volatile inflation rates can distort economic deci-
sions, erode purchasing power, and create uncertainty, which may hinder economic
growth.

Transition countries, which experienced significant economic and institutional
changes during their transition from planned economies to market-based systems,
are particularly sensitive to inflationary pressures. The effectiveness of monetary
policy in controlling inflation is crucial for creating a stable and conducive envi-
ronment for economic growth in these countries.

Additionally, initial conditions at the beginning of the transition process can
also play a role in determining later economic development. However, in this
study, we have decided to exclude initial conditions as a control variable due to
their negative correlation with economic growth. By focusing on other macroeco-
nomic variables and structural reforms, we aim to isolate their impacts on eco-
nomic growth and gain deeper insights into the relationship between inflation and
economic performance in the NMS from Central and South Eastern Europe.

The interaction between public debt and economic growth is intricate, with the
issue of reverse causality playing a significant role. Higher rates of economic
growth can ease the burden of public debt. However, private sector defaults and
discretionary fiscal policy can adversely affect economic activity and lead to an
increase in public debt. Public debt can have both positive and negative impacts
on economic growth. In less developed countries, public debt is used as a neces-
sary tool to finance essential expenditures, and effective utilization of resources
can boost economic growth. However, if public debt is mismanaged, it can hinder
economic growth and become a burden for the economy. The relationship between
public debt and economic growth needs to be carefully analyzed to understand its
implications and potential policy measures.
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2.2. Data

Our study utilizes a dataset comprising 11 New Member States (NMS) from
Central and South Eastern Europe. These countries include Bulgaria, Croatia, the
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, the Slovak
Republic, and Slovenia. The data covers the period from 2000 to 2021, allowing
us to analyze the economic dynamics over more than two decades.

Although these countries share a socialist past, they are not a homogeneous
group. On the contrary, they exhibit significant disparities in key variables such
as public debt levels, GDP per capita growth, and institutional quality. To address
this heterogeneity and ensure a more focused analysis, we divide them into three
relatively more homogenous subgroups:

1. South Eastern European countries (SEE-4): This group includes Bulgaria,
Croatia, Romania, and Slovenia.

2. Baltic countries (BAL-3): Lithuania, Latvia, and Estonia form the Baltic
group.

3. Visegrad countries (VIS-4): Hungary, Slovakia, the Czech Republic, and
Poland constitute the Visegrad Group.

By categorizing the NMS into these subgroups, we can gain deeper insights
into the specific economic dynamics and trends within each subset. This approach
allows for a more targeted analysis and facilitates the identification of potential
differences and similarities in the impact of government debt on economic growth
among these distinct groups of countries.

3. Empirical Strategy
3.1. Selection of the Estimation Technique

To assess the impact of public debt and other variables on GDP per capita
growth in 11 NMS from Central, Eastern, and Southeastern Europe, we employ
panel data analysis. Panel data, as noted by Maddala (2003) and Hsiao (2014),
offers advantages such as testing assumptions in cross-sectional analysis, increas-
ing degrees of freedom, reducing multicollinearity, and enabling more realistic
behavioral models. It also reduces estimation bias, leading to precise estimates and
accurate predictions.

Our empirical strategy examines the non-linear impact of government debt
on GDP growth using a quadratic equation in the debt-to-GDP ratio, following
Checherita and Rother (2012). While Pooled OLS is a potential approach, it may
suffer from heterogeneity and endogeneity issues, resulting in biased estimates.
Therefore, we consider fixed effects (FEM) and random effects (REM) models.
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Given our focus on specific countries, the fixed-effects model is more appropriate.
We also perform the Hausman test (Hausman, 1978) to determine the preferred
model between FEM and REM.

The empirical model specification (1) using fixed effects is as follows: [fol-
lowed by the specific model specification].

Vi =X, 7, + S, +&, (1)

where i and ¢ are the indices of countries and years, respectively; 7, denotes time
effects to capture macroeconomic circumstances; J,’s are unobserved country

fixed effects; ¢, are the unobserved idiosyncratic errors, x;, contains a vector of

control variables, and f is the coefficient vector that we are interested in. Thus,
we estimate models with a fixed effects estimator, allowing for the correlation
between ¢, and ¥, , .

Given the potential bias introduced by the correlation between the lagged endog-
enous variable and the residuals in fixed effects panel estimation, we acknowledge
that the use of OLS, FEM, and REM may not be suitable in this case. As a result,
we are inclined to adopt a dynamic panel estimation approach to address this issue.

The dynamic panel estimation model (2) can be expressed as follows:

P
Vit = ijlajyi,t—j + xi,t—jIB +7,+6, +¢, )

In this study, we employ the differenced Generalized Method of Moments
(GMM) to address endogeneity and account for the persistence of the dependent
variable while removing fixed effects and their correlations. We use the one-step
GMM estimator developed by Arellano and Bond (1991), as it produces less bias
and smaller standard deviations compared to the two-step estimator, according to
Judson and Owen (1999).

The differenced model handles the correlation between the lagged dependent
variable Ay;.; and the differenced errors, Ag;;, which can lead to biased estimates
when using standard fixed effects estimators (Nickell, 1981). To mitigate this issue,
we apply the system-GMM estimator as proposed by Arellano and Bover (1995)
and Blundell and Bond (1998).

To ensure valid instrument selection and avoid the issue of too many instru-
ments relative to cross-sectional units, we follow Roodman’s (2009) recommen-
dation to limit the number of instruments by focusing on the second lag. The Hansen
test is used to verify the validity of the instruments, and we check for first-order
[AR1] and second-order [AR2] serial correlations in the differenced residuals. As
noted by Arellano and Bond (1991), first-order autocorrelation in differenced
residuals does not imply inconsistency, but second-order autocorrelation would
indicate inconsistency.
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By utilizing the differenced GMM approach, we aim to achieve robust and re-
liable estimates of the impact of public debt and other variables on GDP per capita
growth in the 11 NMS from Central, Eastern, and South Eastern Europe.

The instrumental variable (IV) dynamic panel regression specification that we
use to control for endogeneity and assess the impact of public debt on real GDP
growth is as follows:

gL, =a; + ﬂg’/},t—l + 71CGDi,t + 72CGD1'2,; + 5Xi,t +1; e, (3)

where gr;; is the growth of real GDP per capita, CGD;, stands for the government
debt as a share of GDP (note that subscripts i and ¢ denote the country and time).
By introducing the quadratic term CGD? in the model, we allow for a non-linear
relationship between government debt and economic growth. The coefficients f;
and f, will indicate the direction and magnitude of the impact of government debt
and its squared term on economic growth, respectively. We expect £ to be positive
and f, to be negative based on our theoretical assumptions of a concave functional
form.

To address potential endogeneity concerns, we treat contemporaneous public
debt as an endogenous variable in the model. This approach helps mitigate reverse
causality issues that might arise between public debt and economic growth,
providing more robust estimates of the debt-growth relationship.

Our main objective is to identify a potential threshold value for the debt-to-
GDP ratio beyond which government debt starts to have negative effects on eco-
nomic growth. We draw on existing empirical literature suggesting this critical
threshold might lie within the range of 40 — 70% of GDP for the New Member
States (NMS) (e.g., Mencinger, Aristovnik and Verbic, 2014). Our analysis will
apply and test these hypotheses across all NMS subgroups to gain a comprehen-
sive understanding of the short-term effects of public debt on economic activity in
each subgroup. By exploring potential differences in the debt-growth relationship
among these subgroups, we can derive valuable insights for policy-making and
economic management.

3.2. Testing for Cross-Sectional Dependence

In our analysis, before testing for causality in a panel framework, we first check
for possible cross-sectional dependence across countries. Ignoring cross-sectional
dependence can lead to biased results, as shocks may not be purely idiosyncratic
but may also have common effects across countries. To address this concern and
ensure the robustness of our analysis, we conduct three tests to examine cross-
sectional dependence (CD).
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Breusch-Pagan LM Test: This test, proposed by Breusch and Pagan (1980),
assesses the presence of cross-sectional dependence in the panel data. It tests the
null hypothesis that there is no cross-sectional dependence in the residuals. A rejec-
tion of the null hypothesis indicates the existence of cross-sectional dependence.

Pesaran’s Cross-Sectional Dependence Test: Pesaran (2004; 2021) developed
a test specifically designed for large-dimensional panel data. This test examines
the null hypothesis of no cross-sectional dependence across countries. A rejection
of the null hypothesis suggests the presence of cross-sectional dependence.

Bias-Adjusted LM Test: To further account for potential cross-sectional depend-
ence, we use the bias-adjusted LM test proposed by Pesaran, Ullah and Yamagata
(2008). This test adjusts for the presence of cross-sectional dependence to obtain
more accurate results.

By conducting these three tests, we aim to determine whether there is significant
cross-sectional dependence in our panel data. If we find evidence of cross-sectional
dependence, we can take appropriate steps to address it in our analysis to ensure
the validity of our results. Accounting for cross-sectional dependence is crucial,
as it allows us to better understand the relationships between variables and avoid
potential biases that might arise from overlooking common effects shared among
countries. Once we have addressed cross-sectional dependence, we can proceed
with testing for causality in the panel data to examine the potential relationships
between government debt and economic growth in the New Member States.

3.3. Testing for Non-Stationarity

In the next stage of our research, we will apply panel unit root tests to assess
the stationarity of the variables in our panel data. Specifically, we will utilize the
panel unit root test proposed by Im, Pesaran and Shin (2003) as well as the Fischer-
type ADF test and the PP test as suggested by Maddala and Wu (1999).

The panel unit root tests allow for deterministic and dynamic effects that may
differ across the countries included in the panel. By considering these effects, we
can account for potential heterogeneity in the data, which is essential for obtaining
accurate and reliable results. Baltagi (2021) highlights several advantages of the
Fisher test compared to the IPS test: (1) it accommodates both finite and infinite
cross-sectional dimensions, (2) each group in the panel can have non-stochastic
and stochastic components, and (3) the time-series dimension can vary for each
cross-section. Additionally, the Fisher test does not require a balanced panel and
allows for different lag lengths in the individual ADF regressions.

Given these advantages, we prefer to use the Fisher-type test in our study.
However, to ensure robustness, we will also report the results of the IPS tests as
an additional check.



Ekonomicky ¢asopis/Journal of Economics, 72, 2024, No. 7 — 8, pp. 360 — 389 373

By conducting panel unit root tests, we will be able to determine the stationarity
of the variables, which is crucial for valid panel data analysis. This step will pro-
vide essential insights into the long-run relationships between government debt
and economic growth in the New Member States.

To examine the causality between variables, we will employ the panel causality
test proposed by Dumitrescu and Hurlin (2012). This test is an advanced version of
the Granger causality test and is suitable for heterogeneous panels with or without
cross-sectional dependence, making it applicable in scenarios where T > N or N > T.

The test utilizes two distinct Homogeneous Non-Causality (HNC) distributions
- asymptotic and semi-asymptotic. The asymptotic HNC distribution is employed
when the time dimension (T) is greater than the cross-sectional dimension (N),
while the semi-asymptotic HNC distribution is used when N > T.

Under this panel data model, we will calculate three separate statistics to assess
causality between the variables in our study. By conducting the panel causality
test, we can gain valuable insights into the direction and strength of causal rela-
tionships between government debt and economic growth in the New Member
States. This analysis will help us determine if there is a significant causal link
between these variables and contribute to a deeper understanding of the economic
dynamics in the region.

K
=1

k Kok
Yie = ¥, )yi,t—k + Zkzlﬂi( )xi,t—k téi

where K indicates the lag length, Yl.(k) is the autoregressive coefficient and ﬁl.(k) is

the regression coefficient. It is assumed that the two parameters are constant over
time, but they may vary concerning units. The null hypothesis assumes that there
is no Granger causality from x; to y; in all cross-sectional units, while the alterna-
tive hypothesis assumes that Granger causality from x; to y; exists in at least one
cross-sectional unit.

4. Empirical Results
4.1. Cross-Sectional Dependence, Stationarity and Panel Causality Results

The cross-sectional dependence test results, as shown in Table 2, indicate that
p-values for all models are less than 0.01, leading to the rejection of the null hypothesis
at a 1% significance level. This suggests significant cross-sectional dependence
among the variables, meaning that economic factors and public debt in one country
can influence or be influenced by those in other countries. Such interdependence
underscores the importance of considering these relationships in econometric
modeling to avoid biased results.
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Table 2

Cross-Sectional Dependence Results
Cross-sectional dependence test NMS-11 SEE-4 BAL-3 VIS-4
Breusch-Pagan LM 295.0882%#* 50.94039 6.914056** 25.19033%**
Pesaran scaled LM 22.89151%** 12.97317 1.597906 5.539772%**
Pesaran CD 14.87420%** 6.239401 2.591934%%** 4.644523%**
Slope Homogeneity Tests
A 2.109%** 3.158%%** 5.917%%* 4.349%%%
Boa; 2.555%%% 45375 6.254%%x 4,891 %%

Notes: The symbols *** ** and * denote statistical significance at the level of 1, 5 and 10%, respectively.

Source: Authors’ calculations.

The presence of cross-sectional dependence implies that shocks in one country
may affect others through trade, financial linkages, and spillover effects. This has
critical implications for policymakers, highlighting the need for coordinated efforts
to stabilize regional economies. Slope homogeneity tests (A and A adj) also reject
the null hypothesis at all significance levels, confirming country-specific hetero-
geneity. This means that economic relationships are not uniformly transmitted
across countries, supporting the use of panel causality approaches.

Panel unit root tests reveal that all variables exhibit unit root behavior, becom-
ing stationary only after differencing once (I(1)). This finding is crucial as non-
stationary time series can lead to spurious regression results. Ensuring stationarity
at first differences provides a stable basis for further analysis.'

The panel Granger-causality test results (Table 3), using Dumitrescu and Hurlin’s
(2012) approach, suggest significant heterogeneity: for some countries, such as
the Czech Republic, Latvia, Lithuania, Poland, and Slovakia, public debt signifi-
cantly Granger-causes economic growth, while for others, including Bulgaria and
Estonia, the relationship is not statistically significant. This suggests that while
public debt influences economic growth at the panel level, the relationship may
not hold uniformly across all countries.

Table 3

Dumitrescu-Hurlin Panel Granger-Causality Test Results
Direction NMS-11 SEE-4 BAL-3 VIS-4
PD—GDPPCG 5.3854%** 5.3935%** 8.4095%** 3.1092%**
GDPPCG—PD 1.1321 1.3595 0.7298 1.2066

Notes: The symbols ***, ** and * denote statistical significance at the level of 1, 5 and 10%, respectively.

Source: Authors’ calculations.

Country-specific Wald statistics, summarized in Table 4 show consistent re-
sults across tests, reinforcing the reliability of the findings. The study identifies

! The results of panel unit tests are given in the Appendix.
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bidirectional causality between public debt and economic growth in the Czech
Republic, while in Latvia, Lithuania, Poland, and Slovakia, public debt causes
economic growth. In contrast, no significant relationship was found in Bulgaria,
Croatia, Estonia, Hungary, Romania, and Slovenia.

Table 4

Panel Granger-Causality Results across Countries
Countries Direction

PD—GDPPCG GDPPCG—PD
Wh-stat. Prob. W-stat. Prob.

Bulgaria 0.332 0.571 0.855 0.367
Croatia 3.104 0.095 0.627 0.439
Czech Republic 13.817 0.002 4.772 0.042
Estonia 1.397 0.253 0.166 0.688
Hungary 2.185 0.157 2.504 0.131
Latvia 10.804 0.004 2.444 0.135
Lithuania 5.818 0.027 0.376 0.547
Poland 9.661 0.006 0.262 0.615
Romania 0.784 0.388 1.034 0.322
Slovakia 9.506 0.006 2.949 0.103
Slovenia 2.029 0.171 0.057 0.814

Source: Authors’ calculations.

These findings suggest that the impact of public debt on economic growth
varies by country, and a one-size-fits-all policy approach may not be effective.
Instead, tailored strategies should consider the specific economic conditions of
each country.

4.2. Group Effect Using System General Method of Moments (S-GMM)

This section provides the estimation results based on different specifications
and their interpretation (Table 5). Since our preferred specification is the system
GMM estimation, we interpret only these results.

The study’s findings demonstrate a high level of consistency in the results
obtained across different empirical specifications, as the coefficients on variables
maintain their economic and statistical significance. The Hausman test supports
the use of static fixed effects estimation over random effects, indicating the rele-
vance of certain characteristics being modeled as fixed effects.

Furthermore, the Hansen test confirms the validity of the chosen instruments,
ensuring the reliability of the estimations. The estimator used in the study is effi-
cient and consistent, provided that the residuals do not exhibit second-order auto-
correlation. The rejection of second-order autocorrelation (AR(2) errors) validates
the assumption that the estimator remains reliable.



72,2024, No. 7 — 8, pp. 360 — 389

ics,

is/Journal of Econom

y ¢asop

I3

Ekonomick

376

‘SUOT)B[NO[BD SIOYINY 224105

*() Ul SI0LIO PIEPUBIS [OAS] %] PUB %G ‘0601 Y} J& JULIIUSIS SI O1ISIIL)S 1S} SAJEOIPUI 444 PUBLy 4 :2ION

€€0°0 2000 0S0°0 L00°0 (anyea-d) 3s3) uewisney
9€T1°0 0LT0 L6Y'0 wWso (enyeA-d) 3s0) ussUEH
06£°0 8870 9L£°0 €LTO 1591 (DAY
L00°0 060°0 160°0 080°0 1591 (DYV
%91°79 %S’ 19 %S €L %89 %IL %8'+9 %€9 %S'8S yutod Surumng,
(Trs©) (Los'D) (00€2) (€v6'0) (zeeD) (€95°¢) (S19°0) (6v6'0)
865 ¢— swxx LOCE LE]9 #%xx8CC9 1v9°C #xxV €Y €80 *xxV8T €~ 0
(890°0) (€+0°0) (€90°0) (so1°0) (9¢1°0) ¥ST°0) (5200 (¥50°0)
TI10 L00"0~ €€0°0 £00°0— #4£680°0~ 181°0— 001°0 ¥70°0 ANT
(920°0) (S10°0) (T+0°0) (0€0°0) (520°0) (820°0) (8+0°0) (920°0)
#xx8VC 0 #x%C9C 0 #xx09C0 #xx80C°0 01€0 #%xx00€°0 #%xS81°0 #%x80C°0 ADAD
(100 (110°0) (010°0) (910°0) (900°0) (z€0'0) (600°0) (120°0)
+%x810°0 010°0 #x€20°0 +7€0°0 ¥00°0 +#S€0°0 #x970°0 +%S70°0 AAVIL
(10€°0) (86€°0) (TL8'D) (evTD #v9°0) (888°0) (952°0) (16%°0)
wxx [ 11T sV LT T~ #xx£90 Y~ #xx09L T S 1— €TT0— #xx €85 C— *xxV8Y T~ Dd
(1100°0) (000°0) (100°0) (100°0) (100°0) (€00°0) (100°0) (8000°0)
#%€00°0~ +700°0— #%100°0~ +100°0— +100°0— €00°0— #4x5100°0— #%x200°0— ovad
(Lz1°0) (Lv0°0) (To1°0) (601°0) (6L0°0) 912°0) (€€1°0) (€L0°0)
#4xELT0 #0610 LYT°0 9€1°0 #xCP1°0 #%68€°0 #4x681°0 #4VE€T0 ad
(€60°0) (Lv0'0) (2S00 (680°0)
##xSTT°0 #+CST°0 ##x6CE°0 #+€6£°0 (1-)¥5
WIND-S Wad WIND-S Wad IWIND-S Wad WIND-S Wad SO[qELIEA
(SIAN 11) (#-SIA) €1V (F-ads)
dnous peadasin dnouas3 sppeg adoang widjseq ynos SUoI3Y

S)NSY [edraduwy
¢olqel



Ekonomicky ¢asopis/Journal of Economics, 72, 2024, No. 7 — 8, pp. 360 — 389 377

The central research question of this study examines the nature of the relation-
ship between public debt and GDP per capita growth among the 11 New Member
States (NMS) of the European Union. Specifically, it investigates whether this
relationship is linear or non-linear.

The study reveals a highly statistically significant non-linear relationship be-
tween the government debt ratio and per-capita GDP growth for the 11 NMS. This
finding indicates that the impact of public debt on economic growth is not constant
but varies with different levels of debt. The results suggest a quadratic relation-
ship, where the coefficients associated with public debt are positive up to a certain
threshold. This implies that increasing public debt can positively affect economic
growth within this range. However, beyond this threshold, further increases in the
debt-to-GDP ratio hurt economic growth, as shown by the negative coefficients
for the squared term of debt (Checherita and Rother, 2012). This supports the
hypothesis of a concave relationship between public debt and economic growth.

Moreover, the study finds a significant positive effect of lagged GDP per capita
on current growth rates, highlighting the persistence or inertia in economic growth.
This suggests that past growth trends significantly influence current economic per-
formance, reinforcing the notion of growth persistence observed by Mencinger,
Aristovnik and Verbic (2014) and Fetai et al. (2020). Such persistence emphasizes
the need to account for historical economic performance when analyzing current
growth dynamics.

The evidence of a non-linear relationship between public debt and GDP growth
aligns with theoretical perspectives that moderate levels of debt can support eco-
nomic growth, while excessive debt levels may be detrimental. The turning point
identified in the study, where the impact of debt shifts from positive to negative,
provides critical insights into the optimal level of public debt that maximizes eco-
nomic growth without leading to adverse effects. This finding corroborates the
results of Checherita and Rother (2012) and supports the notion that there exists
a threshold beyond which public debt becomes harmful to economic growth.

Overall, the study effectively addresses the research question by demonstrating
that the relationship between public debt and economic growth is non-linear. It
confirms that while moderate levels of public debt can enhance economic growth,
high levels can have detrimental effects. The persistence of growth observed in
the study further underscores the importance of considering historical economic
performance when analyzing current growth trends.

The study estimates that the turning point, where the impact of public debt
shifts from positive to negative, lies between 58.5% and 73.5% on average for
different sub-samples of countries. On average for the 11 NMS of the EU, this
turning point is found to be approximately 62.16%. Therefore, when the debt-to-
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GDP ratio is below this level, it positively affects economic growth, but going
above this threshold leads to negative consequences for economic performance.
The turning point for all 11 NMS of the EU being smaller (approximately 62.16%)
compared to the turning points for individual groups of countries can be explained
by the way the S-GMM (System Generalized Method of Moments) model accounts
for heterogeneity across different groups of countries.

Heterogeneity Across Groups: The NMS consists of countries with varying
economic structures, levels of financial development, and fiscal policies. When
these countries are analyzed as a whole, the S-GMM model seeks to find an aver-
age relationship that fits all countries, potentially smoothing out the more extreme
or divergent characteristics found in individual groups. As a result, the turning point
reflects a compromise that accounts for the diversity within the entire sample.

Aggregation Effect: When analyzing all 11 countries together, the aggregate
relationship between public debt and economic growth might be less pronounced
than within more homogenous sub-groups. For example, the SEE, Baltic, and
Visegrad countries each have distinct economic and fiscal characteristics, which
might lead to higher or lower debt thresholds individually. When combined, these
thresholds are averaged out, leading to a lower overall turning point.

Smoothing of Outliers: In the combined sample of 11 countries, extreme cases
or outliers within individual groups that might cause a higher turning point could
be diluted when pooled with other countries. This can result in a lower turning
point when considering the entire sample compared to specific groups.

Differential Sensitivity to Debt. Each sub-group might have a different sensi-
tivity to debt based on their specific economic conditions. The S-GMM model,
when applied to the entire sample, captures a broader, more generalized sensitiv-
ity, leading to a lower average turning point.

In summary, the smaller turning point for the entire 11 NMS group compared
to the individual groups reflects the S-GMM model’s balancing act between the
diverse economic contexts of the countries within the full sample.

These findings are consistent with Keynesian theory, which suggests that
a moderate level of public debt can stimulate economic growth, but excessive levels
of debt can have detrimental effects on the economy. Such negative effects can
manifest as tax increases, reduced private investment, and increased consumption
spending.

The study’s investigation into debt and economic growth in the NMS suggests
that higher debt levels are detrimental to economic growth. Additionally, targeting
a higher debt-to-GDP ratio as a policy measure to stimulate economic growth is
not advisable, as it may lead to undesirable consequences like tax hikes, reduced
private investment, and increased consumption.
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Moreover, the results indicate that some countries within the NMS group may
already be experiencing a negative impact on GDP growth due to their current
debt levels. In particular, countries like Slovenia, Croatia, and Hungary have public
debt levels as a percentage of GDP that exceed the identified threshold, suggesting
a potentially adverse impact on their economic growth.

In contrast, other European transition countries, such as Estonia, Lithuania,
Latvia, Czech Republic, Poland, Bulgaria, Romania, and Slovakia, have debt-to-
GDP ratios below the identified threshold, implying a more favorable situation for
their economic growth.

These findings align with similar studies conducted by Mencinger, Aristovnik
and Verbic (2014) and Fetai et al. (2020), which reported debt thresholds for the NMS
between 40% and 70% of GDP. Additionally, the results are consistent with stud-
ies that identified different debt thresholds for other regions, such as 81.6% of GDP
for Central Europe Fetai et al. (2020), 71.9% of GDP for Eastern Europe Bilan
(2015), and 58.2% of GDP for countries in the Western Balkans Fetai et al. (2020).

The study’s findings suggest notable variations between sub-groups of coun-
tries concerning the critical threshold of public debt beyond which its impact on
economic growth becomes negative. Specifically, in the Southeastern European
(SEE) countries, which are generally less developed compared to the Visegrad and
Baltic countries, the identified threshold is lower. This observation aligns with the
outcomes of other empirical studies that also demonstrate that less developed
NMS experience more rapid negative effects from high levels of public debt com-
pared to their more developed counterparts. Bilan (2015) explores a group of
Central and Eastern European countries and attributes the significant difference to
lower credibility, increased vulnerability to shocks, and a higher dependency on
external capital transfers in less developed nations.

Furthermore, the magnitude of public debt dynamics and the historical debt
situation of a country, together with the structure and composition of its public
debt, can influence the identified threshold. These factors can vary among differ-
ent countries and may contribute to variations in the critical debt level at which
adverse effects on economic growth emerge. Panizza and Presbitero (2014) dis-
cuss how the particular relationship and value of the debt threshold may depend
on factors such as institutional quality, the size of the public sector, and the pur-
poses for which public debt has been accumulated.

Various sources, including Bilan (2015) and Panizza and Presbitero (2014),
support the evidence that the impact of public debt on economic growth varies
between sub-groups of countries, with less developed NMS being more suscepti-
ble to negative effects at lower debt levels compared to their more developed coun-
terparts. These findings highlight the importance of considering country-specific
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characteristics and institutional factors when analyzing the relationship between
public debt and economic growth.

The study’s results, supported by sources such as Checherita and Rother (2012)
and Woo and Kumar (2010), reveal that trade has a positive impact on GDP growth.
The coefficients associated with trade variables were found to be significant in all
groups of countries, with values ranging from 0.023 to 0.046. These findings are
consistent with previous research by Bilan (2015), who reported values of trade
between 0.017 and 0.138 for 28 EU countries and 5 EU candidates, and by Fetai
et al. (2020), who found values ranging from —0.020 to 0.700 for 20 Central,
Eastern, and Western South Eastern European countries. Similarly, Checherita and
Rother (2012) reported values between 0.030 and 0.197 for 12 European countries.

The positive impact of trade on GDP growth can be attributed to its role in
facilitating the transfer of advanced technologies from leading countries to emerg-
ing economies. As Edwards (1998) proposed, this technology transfer can enable
emerging economies to grow faster than developed economies, as it may be more
cost-effective to import new technologies rather than develop them domestically.
Trade also helps allocate resources efficiently, especially when openness leads to
increased trade, foreign direct investment (FDI), and other foreign capital inflows,
which are generally beneficial for economic growth.

Encouraging regional trading agreements can further stimulate the free move-
ment of goods and services among member countries. In the case of NMS from
Eastern Europe, their open trade policy facilitated access to advanced technologies
from Western EU countries, contributing to their economic growth. More devel-
oped NMS capitalized on this by allocating resources toward high-technology
manufactured exports, allowing them to target Western EU markets and expand
their market shares in high-income countries.

Foreign capital inflows, particularly FDI, played a significant role in upgrading the
production facilities of NMS’s manufacturing industries, fostering product innova-
tion, and the production of high-value-added industrial exports. Importing advanced
capital goods contributed to the production of high-quality manufactured goods
and sustained their high economic growth. However, to maintain long-term eco-
nomic growth, NMS needs to develop technology leadership and allocate more
resources to research and innovation in high-technology export industries.

Market access to high-income consumer markets in Western EU countries is
crucial for NMS’s long-term economic growth. Strengthening market positions in
these markets through product innovation and export specialization can be advan-
tageous. For example, countries like the Czech Republic, Poland, Hungary, and
Slovenia should concentrate on exporting manufactured goods with comparative
advantages to enhance their economic growth.
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Trade plays a pivotal role in promoting economic growth for emerging econo-
mies like NMS. Encouraging trade, foreign capital inflows, and strategic invest-
ments in research and innovation are vital for sustaining economic development
and competitiveness in the global market. The sources cited in the study provide
valuable evidence to support these findings.

The study finds that population growth is statistically significant in all models,
with negative coefficients observed in the range of —1.2 to —4.0 for 12 European
countries, as also reported in the studies of Checherita and Rother (2012). Rapid
population growth can bring economic opportunities due to a swelling workforce,
but it also poses risks, such as difficulties in absorbing new job market entrants
and potential threats to social stability. On the other hand, population aging is
expected to strain public finances, create labor shortages, and lead to significant
shifts in consumption patterns. Governments play a critical role in managing these
demographic fluctuations and their impacts on the economy. Historical data shows
that population growth has generally been on a downward trend, partly due to
programs of developed countries aimed at underdeveloped regions, especially in
terms of youth education. To address population growth, it is recommended that
NMS invest in empowerment programs for women, advancing their political, eco-
nomic, and social status, as it can have a positive effect on reducing fertility rates.

Regarding inflation, the study finds that it is statistically significant only in the
case of Baltic countries, with a negative sign. A 1% change in inflation is associ-
ated with a 0.89% decline in the growth rate in these countries. The relationship
between inflation and economic growth is complex and not entirely conclusive.
According to economic theory, mild or moderate inflation rates, such as those
below 6%, can be conducive to economic growth as they can finance economic
activity. However, high inflation rates can lead to distortions in the economy. The
study’s findings show that inflation does not have a clear and significant impact
on economic growth in the selected countries. Some countries have experienced
moderate inflation rates, while others have had double-digit inflation, leading to
mixed effects on growth performance.

Empirical results also indicate a significant relationship between Gross Fixed
Capital Formation (GFCFG) and economic growth in all models. This finding is
consistent with previous studies by Mencinger, Aristovnik and Verbic (2014) and
Bilan (2015), which reported positive effects of capital formation on economic
growth. GFCFG refers to gross capital formation as a share of GDP, representing
expenditures on additions to fixed assets and changes in inventory levels. High
domestic investment, especially in countries with high institutional quality, can
boost economic growth. Since EU accession, NMS has improved its investment
environments for foreign investors, and lower labor costs have reduced total
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production costs, leading to increased production activities and economic growth.
Therefore, the capital formation variable has a positive impact on economic growth
in NMS. Furthermore, to check the robustness of the results, we split the overall
period (2000 — 2021) into two distinct periods: 2000 — 2009 and 2010 — 2021.

Table 6
Empirical Results
Regions Total Total
(11 NMS) 2000 — 2009 (11 NMS) 2010 — 2021
Variables S-GMM S-GMM
GR(t-1) 0.689%*** 0.408*
(0.289) (0.223)
PD 0.251%** 0.427%**
(0.421) (0.121)
PD"2 —0.002%** —0.004***
(0.006) (0.001)
PG -0.189 —0.743%**
(0.222) (0.267)
TRADE 0.011 0.030
(0.012) (0.020)
GFCF 0.236%** 0.293***
(0.026) (0.027)
INF —0.063 —0.006
(0.159) (0.020)
c —4.327%%* —10.73%%*
(1.389) (2.938)
Turning point 62.75% 53.37%
AR(1) test 0.066 0.096
AR(2) test 0.227 0.560
Hansen test (p-value) 0.327 0.343

Notes: The symbols ***, ** and * denote statistical significance at the level of 1, 5 and 10%, respectively.

Source: Authors’ calculations.

When comparing the robustness results across the two periods (2000 — 2009
and 2010 — 2021) with the results for the entire period (2000 — 2021), several key
observations emerge:

The coefficient for lagged GDP growth (GR(t-1)) in the analysis for the entire
period (0.125) is positive and significant, but notably lower compared to the
coefficients in the split periods (0.689 for 2000 — 2009 and 0.408 for 2010 —2021).
This suggests that the persistence of growth is weaker when considering the full
period, potentially due to varying economic conditions or shocks that occurred
across the two decades.

For public debt (PD) and its squared term (PD”2), the public debt coefficient
for the full period (0.273) remains positive and significant, consistent with the
split-period results. However, the coefficient for the squared term is slightly less
negative (—0.003) compared to the split periods (—0.002 and —0.004). The turning
point for public debt is 62.16% for the entire period, which is close to the turning
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points identified in the split periods (62.75% for 2000 — 2009 and 53.37% for 2010
—2021). This indicates that while the overall relationship between public debt and
growth is nonlinear, the threshold at which debt begins to hurt growth is relatively
consistent.

The coefficient for population growth (PG) is significantly negative for the full
period (—2.111), which is more pronounced compared to the split periods (—-0.189
and —0.743). This stronger negative impact over the entire period suggests that
population growth had a consistently adverse effect on economic growth when
considering the long-term horizon.

Trade openness (TRADE) shows a positive and significant effect on growth
(0.018) for the entire period, which contrasts with the insignificant coefficients in
the split periods. This implies that when considering the full period, trade openness
played a more crucial role in fostering economic growth.

The impact of gross fixed capital formation (GFCF) on growth is positive and
significant across all periods. However, the coefficient for the entire period (0.248)
is slightly lower than in the split periods (0.236 and 0.293), suggesting that the
effect of investment on growth may have varied across the two decades.

The effect of inflation (INF) on growth is positive but not significant in the
full-period analysis (0.112), which aligns with the split-period results where the
coefficients were also insignificant.

The constant term for the full period (—3.598) is less negative compared to the
split periods (—4.327 and —10.73), reflecting a more stable baseline economic con-
dition when considering the entire period.

The AR(1) and AR(2) test results, along with Hansen test p-values for the full
period, confirm the robustness and validity of the instruments used, similar to the
split-period analyses.

Overall, the comparison suggests that while the effects of public debt and cap-
ital formation are consistent across periods, the impact of lagged GDP growth,
population growth, and trade openness shows some variation when considering
the entire period versus the split periods. This highlights the importance of con-
sidering both short-term and long-term dynamics in understanding the determi-
nants of economic growth in the NMS region.

Conclusion

Public debt sustainability is a crucial concept in today’s economic landscape,
applicable to both developed and transition countries. Although a high level of
public debt does not necessarily hinder economic performance, some developed
nations have achieved substantial growth despite their debt burden.
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However, recent global financial crises have raised concerns about the signifi-
cant and continuously growing debt levels in some transition economies, which
may negatively impact economic growth.

The main objective of this study is to empirically investigate the relationship
between public debt and economic growth in 11 New Member States (NMS) for
the period 2000 to 2021. The study confirms the existence of a “U inverted” rela-
tionship between public debt and economic growth, with a maximum debt thresh-
old of about 73.5% of GDP for the entire group. To conduct a comprehensive
analysis, the NMS were divided into three more homogeneous groups: South East-
ern European countries (SEE-4), Baltic countries (BAL-3), and Visegrad countries
(VIS-4). Using a system GMM estimation technique, the study found that increas-
ing debt levels hurt economic growth in both the short and long run in all specifi-
cations (except for the short run in the case of Baltic countries). Furthermore, the
negative impact is more pronounced in the less developed South Eastern European
countries compared to the other two subgroups, which can be attributed to lower
credibility, higher vulnerability to shocks, and greater dependence on external cap-
ital transfers.

The study also found that trade and investments positively affect economic
growth, while inflation has a negative impact, especially in Baltic states. Population
growth was found to have a statistically significant negative effect in all models.

This research is motivated by the importance of the topic and the lessons
learned during and after the crisis for macroeconomic policy. After the crisis, most
NMS implemented restrictive fiscal policies, including restructuring the public
sector and reducing social benefits, to control budget deficits. However, rising
debt levels and other challenges such as the emigration crisis, rising inequality,
and unstable labor markets pose serious difficulties for the NMS economies in the
future.

The scientific contribution of this study is twofold. Firstly, only a few empirical
studies have addressed the debt-to-GDP ratio threshold and its impact on eco-
nomic growth in NMS of the EU. Secondly, the study reveals that different thresh-
old values of the debt-to-GDP ratio exist among NMS, indicating that more de-
veloped economies may have higher thresholds than less developed transition
economies. This is the first study to examine and assess the threshold value of the
debt-to-GDP ratio across different NMS.

The study provides useful information for NMS governments about the critical
level of public debt, beyond which the positive effects on economic growth turn
negative. Policymakers are warned that targeting a higher debt level to support
growth is not a viable option, and measures should be taken to stabilize and reduce
public debt in the medium and long term.
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However, the research has some limitations, including the short time series,
lack of robustness tests, and not considering outliers in the data. Future research
should address these limitations and explore the indirect channels through which
public debt affects economic growth, such as interest rates, private investment,
public investment, etc. Alternative econometric techniques may also be employed
for further analysis, such as 20LS, panel VAR, Panel ARDL model, or other esti-
mation methods.
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