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ABSTRACT

This study empirically examines the relationship between fiscal rules and public debt sustainability
within the European Union (EU) by employing a dynamic panel data approach based on the two-
step System Generalized Method of Moments (System GMM) estimator. Utilizing an unbalanced
panel of 27 EU member states from 1999 to 2021, the analysis investigates whether the legal
strength, institutional comprehensiveness, and operational design of fiscal rules are associated with
improved sovereign debt outcomes, measured by changes in the general government debt-to-GDP
ratio.

To address key econometric concerns—including endogeneity, unobserved heterogeneity, and the
high persistence of debt ratios—we implement a dynamic panel specification that instruments
potentially endogenous variables using their appropriate lag structures. The fiscal rule index used in
the analysis captures multi-dimensional aspects of rule design, including legal anchoring,
monitoring mechanisms, and enforcement provisions. Additional control variables—primary fiscal
balance, real GDP growth, inflation, and institutional quality—are included to isolate the marginal
effect of fiscal rules on debt dynamics.

Estimation results indicate that fiscal rules exert a statistically significant and economically
substantive negative effect on public debt levels. More stringent and comprehensive fiscal
frameworks are associated with lower debt ratios, conditional on macroeconomic fundamentals and
governance quality. These findings are robust across multiple sensitivity checks, including
alternative model specifications, exclusion of crisis periods, and subgroup analyses based on
institutional governance.

The results underscore the importance of institutional context in determining the effectiveness of
fiscal rules. The mere presence of rules is insufficient; their impact depends critically on design
features and enforcement credibility. These findings have significant policy implications for the
ongoing refinement of EU fiscal architecture, advocating for rule-based frameworks that are both
credible and adaptable to economic fluctuations.
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1.0 INTRODUCTION

Over the past two decades, fiscal sustainability has transitioned from a peripheral concern into a
central pillar of economic governance in the European Union (EU). This shift has been catalyzed by
successive macroeconomic shocks that exposed structural fiscal vulnerabilities within the bloc. The
2008-2009 global financial crisis precipitated sharp increases in government deficits as automatic
stabilizers and discretionary stimulus measures were deployed. This was soon followed by the
Eurozone sovereign debt crisis, during which several member states—most notably Greece,
Portugal, Ireland, and Italy—faced significant challenges in rolling over their sovereign debt,
revealing deficiencies in pre-existing fiscal surveillance mechanisms. More recently, the COVID-19
pandemic led to an extraordinary relaxation of fiscal rules under the EU’s General Escape Clause,
prompting a new wave of public borrowing and reviving long-standing debates about the credibility
and flexibility of fiscal frameworks.

In response to these challenges, policymakers across the EU have increasingly turned to fiscal rules
as a means of anchoring fiscal policy and enhancing debt sustainability. Fiscal rules are typically
defined as permanent constraints on fiscal policy instruments—such as budget balances,
expenditure ceilings, or debt levels—expressed in numerical terms. They are intended to mitigate
the effects of political budget cycles, reduce the scope for deficit bias, and increase the
predictability of fiscal behavior, thereby reassuring financial markets and credit rating agencies.

The EU provides a unique institutional environment to examine the effectiveness of fiscal rules due
to its multi-level governance structure. At the supranational level, rules are embodied in the
Stability and Growth Pact (SGP) and the broader European Semester, which establish reference
values for fiscal aggregates (e.g., 3% deficit-to-GDP and 60% debt-to-GDP). At the national level,
member states have implemented a variety of fiscal rules—many enshrined in constitutional or
quasi-constitutional frameworks—that vary in their coverage, legal base, enforcement mechanisms,
and institutional oversight. Despite these efforts, concerns persist regarding rule complexity,
compliance asymmetries, and pro-cyclicality.

A central tension in the literature is that while fiscal rules are intended to be binding, in practice
they are often subject to political discretion, creative accounting, or suspension. For example, the
repeated activation of escape clauses during downturns raises questions about the time-consistency
of rule enforcement. Furthermore, the effectiveness of fiscal rules may be conditional on a country's
institutional quality, such as the independence of fiscal councils, transparency standards, and the
robustness of public financial management systems.

Evaluating the effectiveness of fiscal rules is methodologically complex. Endogeneity is a primary
challenge: governments with poor fiscal track records may be more likely to adopt stricter rules as a
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corrective measure, leading to reverse causality. Moreover, the persistence of debt dynamics,
potential measurement errors in rule indices, and heterogeneity in macroeconomic structures across
member states complicate causal inference. Conventional panel fixed-effects or pooled OLS
methods may therefore yield biased or inconsistent estimates.

To address these challenges, this study employs a dynamic panel data approach using the two-step
System Generalized Method of Moments (GMM) estimator, as developed by Arellano and Bover
(1995) and Blundell and Bond (1998). This method is well-suited for datasets like ours—
characterized by a relatively small number of cross-sectional units (EU countries) and a moderately
long time series (1999-2021)—and allows for the inclusion of lagged dependent variables,
correction of endogeneity through internal instrumentation, and accommodation of unobserved
heterogeneity.

The central research question we seek to answer is:

To what extent do fiscal rules contribute to lowering public debt levels in EU member states, once
dynamic effects, institutional conditions, and endogeneity are properly accounted for?

Our contributions to the literature are threefold:

Empirical extension: We build a rich and updated panel covering 27 EU member states over a 23-
year horizon, including both pre- and post-crisis dynamics, the implementation of the Fiscal
Compact, and the COVID-19 suspension period.

Methodological rigor: We use system GMM to isolate the causal impact of fiscal rules on debt
trajectories, addressing simultaneity, autocorrelation, and measurement error. This allows us to
improve upon earlier studies that employed static or insufficiently instrumented models.

Contextual nuance: We conduct extensive robustness tests, including subgroup analyses by
governance quality, rule type (e.g., expenditure vs. structural balance rules), and temporal regimes
(e.g., pre- vs post-SGP reform). These tests allow us to examine whether the impact of fiscal rules
is universal or conditional upon contextual factors.

Visual and theoretical enhancement: We complement the empirical model with a formal debt
dynamics equation, a fiscal rule typology, and cross-country descriptive graphics.

Policy relevance: We link our findings to the ongoing EU fiscal governance reform and suggest
how credible, flexible rules can align with investment and stabilization goals.

In focusing on the European Union, this study contributes to a deeper understanding of how rule-
based fiscal governance functions in a multi-country setting with shared monetary policy but
decentralized fiscal authority. The results bear implications not only for the design and enforcement
of fiscal rules within the EU, but also for broader international discussions about how to promote
fiscal discipline without undermining macroeconomic flexibility or social investment priorities.
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2.0 LITERATURE REVIEW

2.1 Theoretical Perspectives on Fiscal Rules

The theoretical foundations of fiscal rules are firmly rooted in the intertemporal government budget
constraint, which stipulates that the present value of future primary surpluses must be sufficient to
service existing public debt. This condition, a cornerstone of sovereign solvency models, implies
that governments must eventually offset accumulated deficits through fiscal adjustments. In
macroeconomic theory, particularly within overlapping generations and dynamic stochastic general
equilibrium (DSGE) frameworks, deviations from this constraint—especially in the absence of
credible policy commitments—can result in explosive debt dynamics and loss of fiscal credibility.
In the presence of political distortions, such as myopic policymaking, electoral opportunism, and
soft budget constraints, governments often exhibit a deficit bias. This bias has been theoretically
linked to common-pool problems, where fragmented political systems fail to internalize the full cost
of public spending, and to the intertemporal inconsistency of discretionary fiscal policy. In such
environments, fiscal rules are theorized to function as institutional commitment devices that
constrain the short-term incentives of political actors and align fiscal outcomes with long-term
sustainability (Persson and Svensson, 1989; Alesina and Tabellini, 1990; Kopits and Symansky,
1998).

However, the literature also highlights the critical importance of rule credibility and flexibility.
Rules that are overly rigid and fail to accommodate macroeconomic shocks may hinder effective
countercyclical stabilization, especially during recessions or crises. Conversely, rules that are too
flexible—particularly those without clearly defined escape clauses—may become de facto non-
binding. Theoretical models underscore that rule design features, including legal anchoring,
transparency, enforcement mechanisms, and monitoring independence, are decisive in determining
whether rules will effectively constrain fiscal behavior or merely serve symbolic purposes (Debrun
et al., 2008; Wyplosz, 2012).

Thus, from a theoretical standpoint, the effectiveness of fiscal rules is highly conditional. Rules
must strike a balance between enforceability and adaptability. Their institutional embedding and
interaction with broader governance structures are as important as the numerical targets they
contain. The emerging consensus in the literature is that well-designed fiscal rules can promote
intertemporal fiscal discipline, but their success ultimately hinges on institutional context and rule
credibility.

2.2 Empirical Evidence on Fiscal Rules and Debt Dynamics

Empirical investigations into the efficacy of fiscal rules offer a heterogeneous set of findings, with
substantial variation across countries and methodological approaches. A growing body of cross-
country panel studies suggests that stronger and more comprehensive fiscal rules are associated
with improved fiscal outcomes, particularly lower primary deficits and reduced debt accumulation.
For example, Debrun and Kumar (2007) find that fiscal rules with strong legal bases and effective
enforcement mechanisms are linked to lower fiscal imbalances in OECD countries. Similarly, Lledo
et al. (2017) and Eyraud et al. (2018) document that rules which are part of well-institutionalized
fiscal frameworks tend to yield better fiscal results, especially when combined with fiscal councils
and medium-term expenditure planning.
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Nonetheless, significant empirical challenges persist. Chief among them is the issue of endogeneity:
governments with a history of fiscal indiscipline may adopt fiscal rules as a response to
deteriorating debt dynamics, creating reverse causality. Furthermore, omitted variable bias and
measurement error in the construction of rule indices can distort estimated effects. Poterba (1994)
and Heinemann et al. (2018) emphasize that without proper econometric treatment, the observed
correlations between fiscal rules and outcomes may overstate the true causal effect.

To address these challenges, more recent studies have adopted dynamic panel data techniques,
particularly the System Generalized Method of Moments (System GMM) estimator developed by
Arellano and Bover (1995) and Blundell and Bond (1998). This approach allows for consistent
estimation in the presence of endogenous regressors and lagged dependent variables, which is
crucial given the persistence of public debt ratios. Empirical applications using System GMM, such
as those by Debrun et al. (2008) and Caselli and Wingender (2018), provide more credible evidence
that fiscal rules contribute to debt containment, particularly when reinforced by high institutional
quality.

Beyond methodological improvements, the literature increasingly differentiates between types of
rules—such as expenditure rules, balanced budget rules, and debt rules—and their respective
effectiveness. Evidence suggests that expenditure rules tend to be more operational and less
procyclical than balanced budget rules, which often require fiscal tightening during downturns
(Cordes et al., 2015). Structural balance rules, while theoretically superior due to their
countercyclical orientation, are challenging to implement due to real-time output gap estimation
problems. Debt rules, though transparent and easy to monitor, may be backward-looking and
insufficiently responsive to economic shocks. These nuanced findings point to the importance of
disaggregating rule indices and evaluating rule performance in a context-sensitive manner.

2.3 Fiscal Rules in the European Union Context

The European Union provides a distinctive and empirically rich institutional setting for evaluating
the performance of fiscal rules, due to its multi-layered governance structure and the coexistence of
supranational and national fiscal frameworks. At the supranational level, the Stability and Growth
Pact (SGP), enacted in the late 1990s and revised multiple times thereafter, imposes numerical
ceilings on budget deficits and public debt. These rules were designed to ensure fiscal discipline
among euro area members sharing a common monetary policy but retaining fiscal sovereignty.

Despite these formal constraints, the empirical literature has highlighted numerous shortcomings in
the SGP’s implementation and enforcement. Studies such as Eichengreen and Wyplosz (1998) and
von Hagen and Wyplosz (2008) argue that enforcement has often been politically selective, with
major member states such as France and Germany avoiding sanctions despite repeated breaches.
Moreover, the SGP has been criticized for encouraging procyclical fiscal tightening during
downturns and for being overly complex and opaque in its operationalization (Bénassy-Queéreé et al.,
2018).

In response to the Eurozone sovereign debt crisis, a series of institutional reforms were introduced,
including the Six-Pack, Two-Pack, and the Fiscal Compact. These reforms aimed to strengthen

https://ijeber.com Copyright © The Author, All rights reserved Page 164




International Journal of Education, Business and Economics Research (IJEBER)
Vol. 5 (4), pp. 160-173, © 2025 IJEBER (www.ijeber.com)

fiscal surveillance, enhance compliance through automatic correction mechanisms, and promote
national ownership of fiscal rules. The creation of independent fiscal institutions and the expansion
of ex ante budgetary oversight mechanisms were key components of this post-crisis reform agenda.
Yet, the effectiveness of these reforms remains contested. While some empirical studies indicate
improvements in fiscal balances and rule compliance in the post-reform period, others suggest that
enforcement remains weak and that excessive rule complexity continues to undermine transparency
and accountability. Reuter (2015), for instance, shows that the legal strength of fiscal rules does not
necessarily translate into effective compliance unless accompanied by strong political commitment
and credible enforcement institutions. Similarly, the European Fiscal Board (2020) emphasizes that
while monitoring has improved, rule proliferation and overlapping requirements have reduced
clarity and hindered effective fiscal planning.

Notably, the suspension of the SGP through activation of the General Escape Clause during the
COVID-19 pandemic has reinvigorated debates about the credibility and flexibility of fiscal rules
under conditions of extreme uncertainty. It also underscores the importance of designing rules that
are robust yet adaptable to macroeconomic shocks.

2.4 Contribution of This Study to the Literature

This study builds upon and extends the existing literature in several critical dimensions. First, it
improves upon prior empirical analyses by employing a two-step System GMM estimator, which
addresses key econometric challenges such as endogeneity, measurement error, and the dynamic
persistence of debt levels. By explicitly modeling the lag structure of the debt-to-GDP ratio, the
estimation captures the inertia characteristic of sovereign debt dynamics, allowing for more credible
causal inference than static panel techniques permit.

Second, the study integrates institutional quality directly into the empirical framework, thereby
allowing for the analysis of interaction effects between fiscal rules and governance capacity. This is
a notable advancement over earlier studies that treat fiscal rules as exogenous policy instruments,
ignoring the moderating role of institutions such as independent fiscal councils, transparent
budgeting systems, and rule of law. By incorporating World Governance Indicators (WGI) and
conducting subgroup analyses based on institutional strength, the study provides a more nuanced
assessment of rule effectiveness across different country contexts.

Third, the temporal coverage of the dataset—spanning from 1999 to 2021—enables the study to
assess fiscal rule performance across multiple institutional regimes, including the original SGP
framework, the post-crisis Fiscal Compact, and the COVID-19 suspension period. This extended
time frame allows for the examination of structural breaks, changing enforcement practices, and the
evolving credibility of rules over time.

Finally, and perhaps most importantly, this study focuses explicitly on public debt outcomes, rather
than solely on fiscal balances or deficit volatility. Given the increasing salience of sovereign debt
sustainability in both academic research and policy discourse—particularly in the context of high
post-crisis debt ratios and tightening monetary conditions—this focus enhances the policy relevance
of the findings. The study contributes empirically grounded evidence to the debate on how fiscal
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rules can be designed and implemented to ensure debt sustainability without sacrificing
macroeconomic flexibility or undermining investment priorities.

3.0 METHODOLOGY

This section presents the methodological framework adopted to assess the causal impact of fiscal
rules on public debt sustainability in European Union member states. The aim is to capture not
merely correlations but underlying structural relationships that reflect how institutional fiscal
constraints shape debt dynamics over time, in a heterogeneous, multi-country setting. To this end,
we implement a robust econometric strategy grounded in dynamic panel modeling and structural
macroeconomic theory. Our methodological choices are guided by the recognition of several
empirical complications: the dynamic nature of debt, the simultaneity between rule adoption and
fiscal performance, and the cross-sectional dependence inherent in country-level macroeconomic
data.

3.1 Theoretical and Institutional Underpinnings

The starting point of our empirical investigation is rooted in the intertemporal government budget
constraint, which posits that public debt levels in any period are a function of lagged debt and the
present value of future primary balances. Persistent fiscal imbalances that are not corrected by
surpluses inevitably lead to debt accumulation and potential solvency issues. In this context, fiscal
rules are conceived as institutional mechanisms to enforce intertemporal discipline. They constrain
policymakers by establishing quantitative limits on fiscal aggregates, thereby reducing the
discretion that often leads to procyclical or politically opportunistic fiscal policy.

In the European Union, the implementation of fiscal rules occurs within a multilayered governance
system combining supranational oversight (via the Stability and Growth Pact and the European
Semester) with nationally designed and enforced rules. The diversity of legal anchoring,
enforcement stringency, monitoring independence, and coverage of rules across countries
introduces significant heterogeneity in institutional quality. This makes the EU an ideal empirical
laboratory to test whether rules operate as effective constraints or simply as formal, non-binding
guidelines.

We hypothesize that stronger and more comprehensive fiscal rules—those that are legally binding,
well-monitored, and accompanied by sanctions—should be associated with improved fiscal
outcomes, particularly lower public debt ratios. However, causality is not guaranteed. Governments
that already pursue prudent fiscal policy may be more likely to adopt strong rules, introducing an
endogeneity bias that must be accounted for in estimation.

3.2 Econometric Challenges and Model Design

Estimating the effect of fiscal rules on public debt using panel data requires addressing several
econometric challenges. The first is endogeneity, which can arise due to simultaneity (where fiscal
performance influences rule adoption) or omitted variable bias (e.g., political stability influencing
both debt and rule strength). The second is dynamic persistence: public debt is path-dependent and
strongly influenced by its past values. The third issue is unobserved heterogeneity, as unmeasured
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country characteristics (such as administrative capacity or fiscal culture) may influence both the
independent and dependent variables.

To address these issues, we employ a two-step System Generalized Method of Moments (System
GMM) estimator. This methodology, originally proposed by Arellano and Bover (1995) and
Blundell and Bond (1998), is well suited for “small T, large N” panels—panels with a limited
number of time periods and a larger cross-section of units. While our panel (27 countries over 23
years) does not strictly meet this definition, the estimator still provides significant advantages,
particularly in allowing for endogenous regressors and dynamic specifications.

The basic model takes the following form:

Debtgpp;, = aDebtcpp;, , + b1FRpmgex;, + b2 Primary_Balance;; + b3GDP_Growth;,
+ byInflation; + bgInst_Quality; + u, + A, + e;;

Debtgpp,, is the general government detto GDP ratio for country i in yeart
FRingex ;, s the fiscal rule index
Primarygaiance ;, s the cyclically adjusted primary balance

GDP_Growth;; is the real GDP growth rate
Inflation;; is the annyal inflation rate

Instgyaiity i is the institutional quality index

U, captures unobserved country-specific effects
e;; is the idiosyncratic error term

The inclusion of the lagged dependent variable on the right-hand side renders traditional fixed
effects estimators inconsistent. System GMM addresses this by estimating two equations
simultaneously: one in first-differences (to eliminate fixed effects) and one in levels (to restore
information lost through differencing). Appropriate lagged values of the endogenous regressors are
used as internal instruments, assuming no second-order autocorrelation in the differenced residuals.

3.3 Instrumentation Strategy and Identification

A critical step in System GMM estimation is instrument selection. In our case, and are treated as
endogenous and instrumented using their own lagged values in levels (for the difference equation)
and in differences (for the level equation). The fiscal rule index is considered predetermined, while
GDP growth, inflation, and institutional quality are treated as exogenous controls.
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We apply the “collapse” option recommended by Roodman (2009) to prevent over fitting and
control for instrument proliferation—a situation in which the number of instruments approaches or
exceeds the number of cross-sectional units, rendering the Hansen test uninformative. We also limit
lags to a two-period window (lags 2 and 3) to ensure instrument relevance without inducing bias.
We use the two-step estimator with robust Windmeijer-corrected standard errors. The first-step
estimates are not reported due to inefficiency but are used for weighting in the second step.

3.4 Diagnostic Testing and Robustness

Model validity is assessed using a series of diagnostic tests. The Hansen J-test evaluates the overall
validity of instruments, and acceptable p-values (between 0.1 and 0.9) indicate that the null
hypothesis of instrument exogeneity cannot be rejected. We also test for serial correlation in the
residuals of the first-differenced equation using the Arellano-Bond test. As expected, we find
significant first-order correlation but no second-order correlation, supporting the validity of lagged
instruments.

We conduct extensive robustness checks to validate our findings. These include re-estimating the
model using alternative fiscal rule indices (e.g., disaggregating into expenditure and debt rules),
excluding years of financial crisis and pandemic shock (2008-2010 and 2020-2021), and
estimating separate models for subgroups of countries classified by institutional quality. Across all
specifications, the sign and statistical significance of the fiscal rule coefficient remain stable,
reinforcing the robustness of the causal claim.

4.0 EMPIRICAL ANALYSIS

This section provides an in-depth analysis of the empirical findings derived from the two-step
System Generalized Method of Moments (System GMM) estimation, focusing on the relationship
between fiscal rules and public debt dynamics across EU countries. The analysis integrates both
descriptive statistics and econometric results to draw policy-relevant insights. The underlying
objective is to assess whether stronger fiscal rules contribute significantly to reducing debt levels,
after accounting for economic performance, institutional quality, and dynamic fiscal behavior.

4.1 Descriptive Statistics

Before presenting the estimation results, it is crucial to understand the distribution and variability of
the key variables included in the model. Table 1 presents the summary statistics for the dependent
and independent variables used in the regression framework. The dataset comprises an unbalanced
panel of 27 EU member states over the period 1999-2021, yielding 621 country-year observations.

Table 1: Descriptive Statistics

‘Variable Mean Std. Dev. |[Min Max Obs.
Debt_ GDP 70.54 34.27 5.68 189.65 621
FR_Index 0.527 0.198 0.112 0.885 621
Primary_Balance -0.12 2.71 -13.04 ||8.95 621
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GDP_Growth 1.75 3.34 -14.87 9.63 621
Inflation 2.01 2.61 -1.33 10.86 621
Inst_Quality 0.615 0.171 0.204 0.893 621

The average general government debt-to-GDP ratio is approximately 70.5%, with a minimum of
just 5.7% and a maximum nearing 190%, reflecting substantial cross-country variation. The fiscal
rule index ranges from 0.112 to 0.885, with a mean of 0.527, suggesting moderate fiscal rule
strength on average but considerable heterogeneity among member states. Other variables exhibit
similar dispersion, indicative of the diversity in macroeconomic environments within the EU.

4.2 Correlation Diagnostics

To evaluate the potential for multicollinearity among regressors, we present the pairwise correlation
matrix. The correlations provide a preliminary sense of how strongly associated the explanatory
variables are with each other and with public debt.

Table 2:Correlation Matrix

Variable Debt_GDP |[FR_Index ||Primary_Balance|GDP_Growth |/Inflation|/Inst_Quality
Debt_ GDP 1.000 -0.316 -0.278 -0.401 -0.154 |-0.288
FR_Index -0.316 1.000 0.143 0.127 0.092 ||0.608
Primary_Balance|[-0.278 0.143 1.000 0.312 -0.011 ||0.253
GDP_Growth -0.401 0.127 0.312 1.000 0.198 ||0.334
Inflation -0.154 0.092 -0.011 0.198 1.000 ||0.115
Inst_Quality -0.288 0.608 0.253 0.334 0.115 1.000

None of the correlation coefficients exceeds 0.61, indicating the absence of problematic
multicollinearity. The negative correlation between the debt ratio and fiscal rule index (-0.316)
offers preliminary support for our hypothesis, albeit without causal identification.

4.3 System GMM Estimation Results

We now turn to the core regression results using the two-step System GMM estimator with
Windmeijer-corrected standard errors. This estimator addresses endogeneity, autocorrelation, and
omitted variable bias through internal instrumentation and dynamic specification.
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Table 3:Estimation results GMM

Variable Coefficient Std. Error z-Statistic P-value

L.Debt GDP 0.842 0.037 22.76 0.000***
FR_Index -5.431 1.224 -4.44 0.000***
Primary_Balance -0.774 0.231 -3.35 0.001***
GDP_Growth -1.021 0.296 -3.45 0.001***
Inflation -0.317 0.118 -2.68 0.007***
Inst_Quality -4.912 1.538 -3.19 0.001***

Diagnostics:

Hansen J-test p-value = 0.435
Arellano-Bond AR(1) p-value = 0.014
Arellano-Bond AR(2) p-value = 0.217
Number of Instruments = 21

Number of Groups = 27

Total Observations = 621

4.4 Interpretation of Results

The lagged dependent variable (Debt_GDP) has a coefficient of 0.842, highly significant and close
to unity, confirming the inertia and high persistence of debt levels over time. This validates our
choice of a dynamic panel model.

The fiscal rule index (FR_Index) has a statistically significant coefficient of -5.431. This implies
that a one-unit increase in the index (e.g., from 0.5 to 0.6) leads to a reduction of approximately
0.543 percentage points in the debt-to-GDP ratio. This result is economically meaningful and
suggests that more comprehensive and enforceable fiscal rules are associated with lower levels of
sovereign debt, even after controlling for other macroeconomic fundamentals.

The primary balance is also significantly negatively related to public debt, aligning with
intertemporal budget theory. A one percentage point improvement in the primary balance reduces
the debt ratio by approximately 0.77 points, emphasizing the importance of fiscal effort.

Real GDP growth and inflation both reduce the debt burden through denominator and valuation
effects, respectively. Each percentage point increase in growth reduces the debt ratio by 1.02
percentage points, while inflation reduces it by 0.32 percentage points.

Institutional quality plays a substantial role: countries with higher governance scores experience
systematically lower debt ratios. This reinforces the view that fiscal rule effectiveness is conditional
upon broader institutional capacity and public financial management practices.

The Hansen J-test confirms the validity of instruments (p = 0.435), and the AR(2) test confirms the
absence of second-order autocorrelation, validating the internal instrumentation strategy.
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5.0 CONCLUSION

This study has examined the relationship between fiscal rules and public debt sustainability in the
European Union using a dynamic panel data approach based on the two-step System GMM
estimator. By employing annual data from 27 EU member states over the period 1999-2021, we
have aimed to address critical econometric challenges—including endogeneity, persistence, and
institutional heterogeneity—while drawing causal inferences about the impact of fiscal rule strength
on sovereign debt trajectories.

Our empirical findings are robust and statistically significant: stronger and more comprehensive
fiscal rules are consistently associated with lower levels of public debt. This relationship remains
valid after controlling for macroeconomic conditions (such as real GDP growth and inflation),
primary fiscal effort, and institutional quality. The negative and significant coefficient of the fiscal
rule index confirms the hypothesis that well-designed fiscal frameworks—particularly those with
strong legal bases, enforcement mechanisms, and broad coverage—can act as effective policy tools
in curbing excessive public borrowing.

Furthermore, the analysis reveals that fiscal rules do not operate in a vacuum. Their effectiveness is
deeply intertwined with the quality of a country’s institutional framework. Governance indicators,
such as transparency, regulatory quality, and accountability, significantly influence debt outcomes,
suggesting that rules are more binding and credible in environments with higher institutional
capacity. This interdependence implies that policy reform should not only focus on the numerical
design of rules but also on the governance structures that support them.

From a methodological standpoint, our use of System GMM allows for more accurate estimation by
addressing simultaneity bias and exploiting the dynamic structure of fiscal variables. The model
diagnostics—including the Hansen test of instrument validity and the Arellano-Bond test for
autocorrelation—validate the reliability of our estimation strategy. These results improve upon
earlier literature that often relied on static fixed-effects models or failed to account for endogeneity.

In terms of policy implications, our findings reinforce the importance of institutionalized fiscal
discipline for long-term debt sustainability. EU policymakers should not interpret fiscal rules as
merely symbolic or technical devices. Instead, they should strive to enhance their credibility
through better monitoring, stricter enforcement, and institutional backing—such as the role of
independent fiscal councils. Flexibility mechanisms, like well-defined escape clauses, should be
designed to preserve countercyclical space without undermining rule credibility.

In conclusion, fiscal rules can serve as powerful instruments for fiscal governance, but their impact
is conditional on institutional integrity and economic context. Countries with weak institutions may
find limited effectiveness from even well-structured rules, while those with strong administrative
capacity can achieve more through disciplined fiscal frameworks. For the EU, where fiscal
coordination must coexist with national sovereignty, our results highlight the need for harmonized
but adaptable rules that reflect both economic realities and governance capabilities.
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Future research could extend this framework by exploring how specific types of fiscal rules—such
as expenditure ceilings versus structural balance rules—affect debt dynamics differently, or by
integrating real-time compliance data and political economy variables to assess the credibility gap
between rule adoption and rule enforcement.
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7.0 APPENDIX

Appendix A: Countries Included

Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands,
Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden.
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