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This study uses the Panel Smooth Transition Regression (PSTR) model
to examine the nonlinear interactions between public debt and economic
growth, with an emphasis on the role of institutional quality in developed
countries during the period 2008-2023. The empirical findings confirm
the existence of two distinct behavioral regimes and show that the impact
of public debt on economic growth is a function of the level of
"institutional quality" and "natural resource rent intensity." The results of
nonlinearity tests show that the linear model is rejected and the PSTR
model with a transfer function and two thresholds for natural resource
rent is the most appropriate model to explain the data; in such a way that
two distinct behavioral regimes are identified, including the "low rent
regime" and the "high rent regime." According to the estimates, the
government debt-to-GDP ratio has a negative and significant effect on
economic growth in both regimes, and the intensity of this effect is greater
in the high rent regime. In contrast, institutional quality, human
development index, and degree of globalization have a positive and
significant effect on growth in both regimes, and the interaction term of
debt and institutions shows that high-quality institutions can partially
neutralize the negative consequences of debt on growth. Natural resource
rent has a negative and significant effect on growth in both regimes, and
at higher levels of rent, this effect is intensified, confirming the
emergence of a “resource curse” even in developed economies.
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Introduction

The relationship between public debt and
economic growth remains one of the most
debated questions in macroeconomics, with
theoretical perspectives divided between
Keynesian views that see debt as a tool for
stimulating investment and growth, and
neoclassical perspectives that warn of
crowding-out effects, rising interest rates, and
fiscal burdens that ultimately undermine
growth. Empirical evidence increasingly
challenges the assumption of a linear
relationship, revealing instead that debt
effects are often nonlinear and threshold-
dependent, turning harmful once debt
surpasses a certain level. However, the precise
threshold and the conditions under which debt
becomes detrimental vary across countries,
suggesting that this relationship is conditioned
by institutional factors such as governance
quality, rule of law, and corruption control.
Strong institutions can mitigate debt's
negative effects by ensuring borrowed
resources are allocated productively and
managed  transparently,  while  weak
institutions exacerbate inefficiencies and
growth penalties even at moderate debt levels.
Despite growing recognition of this
interaction, limited research has
systematically examined the combined effects
of institutional quality and natural resource
rents on the debt-growth nexus in developed
economies, where advanced financial
systems, high institutional standards, and
resource  dependency coexist. Natural
resource rents can further complicate fiscal
dynamics by creating dependency on volatile
revenues, undermining fiscal discipline, and
amplifying the "resource curse" even in
advanced economies. Therefore, this study
aims to investigate the nonlinear relationship
between public debt and economic growth
with emphasis on institutional quality in
developed countries from 2008 to 2023, using
a Panel Smooth Transition Regression
(PSTR) model to capture regime-switching
behavior and threshold effects, and to provide
evidence-based policy recommendations for
sustainable debt management and institutional
strengthening.

Methodology

This study employs a Panel Smooth
Transition Regression (PSTR) model to
investigate the nonlinear relationship between
public debt and economic growth, with
emphasis on institutional quality in developed
countries over the period 2008-2023. The
PSTR approach is specifically chosen for its
ability to capture regime-switching behavior
and threshold effects, allowing the data to
determine endogenous transition between
different behavioral regimes rather than
imposing a fixed linear structure. The
statistical population consists of 28 developed
countries selected based on their ranking
among the top 60 nations in science and
innovation according to the Scimago
Institutions Rankings, including the United
States, United Kingdom, Germany, Japan,
France, Canada, Australia, and others. The
dependent variable is economic growth (GDP
growth rate), while the main independent
variables include public debt-to-GDP ratio,
institutional quality (computed as the
arithmetic average of six Worldwide
Governance Indicators: voice and
accountability, political stability, government
effectiveness, regulatory quality, rule of law,
and control of corruption), and the interaction
term between debt and institutions. Control
variables include globalization index (KOF),
human development index (HDI), and natural
resource rents (percentage of GDP). Data
were  collected from World Bank
Development Indicators, Worldwide
Governance Indicators, UNDP, and KOF
indices. Prior to estimation, unit root tests
(Levin-Lin-Chu) were conducted to ensure
stationarity of all variables. The optimal
number of transition functions and threshold
parameters was determined using Schwarz
information criterion, and model selection
tests (LM-Wald, LM-Fisher, and likelihood
ratio) were employed to test for nonlinearity,
the number of regimes, and the adequacy of
the transition function. The model was
estimated using MATLAB software, with
parameters interpreted in terms of sign and
significance across identified regimes.
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Results and Discussion

The empirical findings confirm the existence
of a nonlinear, regime-switching relationship
between public debt and economic growth,
with the PSTR model identifying two distinct
behavioral regimes based on natural resource
rent thresholds of 8.98% and 13.73% of GDP
in developed countries, and a transition speed
of 99.96 indicating rapid and almost
instantaneous shifts between regimes once
thresholds are crossed. In the low-rent regime
(resource rents below 8.98%), public debt has
a negative and significant effect on growth (-
0.225), while institutional quality exerts a
strong positive effect (0.377), and the debt-
institutions interaction term is positive and
significant (0.004), demonstrating that high-
quality institutions can partially offset the
adverse growth effects of public debt.
Globalization (0.045) and human
development  (0.480) also  positively
contribute to growth, while natural resource
rents already show a negative effect (-0.595)
even at low levels, signaling the early onset of
resource dependence. In the high-rent regime
(resource rents above 13.73%), the negative
impact of public debt intensifies (-0.411),
institutional quality becomes even more
critical  (0.719), the  debt-institutions
interaction  term  strengthens  (0.008),
globalization (0.076) and human development
(0.821) continue to support growth, but the
negative effect of resource rents nearly
doubles (-1.188), confirming the presence of
the "resource curse" even in developed
economies. These findings reveal that as
resource dependency increases, the damaging
effects of both debt and rents intensify, while
institutional quality and human capital emerge
as the most important mitigating factors
capable of counteracting these negative
forces. The results underscore that public debt
is not inherently growth-damaging; rather, its
effects depend critically on the interaction
between institutional quality and resource
dependence. The discussion highlights that
the policy implications differ sharply across
regimes: in low-rent economies,
strengthening institutions can effectively
neutralize debt-related growth penalties; in
high-rent economies, institutional reforms and

human capital investments become even more
urgent to avoid the debilitating combination of
debt overhang and resource curse. These
findings align with recent studies by Asongu
et al. (2023), Chowdhury et al. (2024), and
Bahraminia et al. (2025), while extending the
literature by demonstrating that regime-
switching behavior provides a more nuanced
and accurate understanding of the debt-
growth-institutions nexus than conventional
linear models.

Conclusion

This study confirms that the relationship
between public debt and economic growth in
developed countries is nonlinear, regime-
dependent, and critically shaped by the
interaction between institutional quality and
natural resource rents. Using a Panel Smooth
Transition Regression (PSTR) model, the
research identifies two distinct behavioral
regimes—low-rent and  high-rent—with
thresholds of 8.98% and 13.73% of GDP for
natural resource rents, and demonstrates that
the negative impact of public debt on growth
intensifies significantly in the high-rent
regime (-0.411 vs -0.225), while institutional
quality consistently exerts a positive and
strengthening effect (0.377 in low-rent, 0.719
in high-rent). The positive and significant
debt-institutions interaction term in both
regimes confirms that high-quality institutions
can partially offset the adverse growth effects
of public debt, yet the nearly doubling of the
negative resource rent coefficient (from -
0.595 to -1.188) reveals that even developed
economies are vulnerable to the "resource
curse"” when resource dependency passes
critical thresholds. Globalization and human
development positively contribute to growth
in both regimes, with human development
emerging as a particularly powerful
counterweight  (0.821  in  high-rent),
suggesting that investments in education,
health, and innovation can mitigate the
negative impacts of both debt and resource
rents. The rapid transition speed (99.96)
indicates that once resource dependency
crosses threshold levels, the structural
relationship between debt, institutions, and
growth shifts abruptly, underscoring the
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importance of proactive policy responses
rather than reactive adjustments. The findings
demonstrate that public debt is not inherently
growth-damaging; rather, its effects depend
critically on institutional capacity and
resource dependency, with strong institutions
capable of channeling borrowed resources
toward productive investments even at higher
debt levels, while weak or resource-dependent
environments suffer amplified negative
consequences. For policymakers, these results
imply that debt management strategies should
not be uniform but regime-sensitive: in low-
rent economies, strengthening institutions and
maintaining fiscal discipline is key; in high-
rent economies, urgent institutional reforms,
economic diversification, human capital
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