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Abstract

Public debt has emerged as a critical macroeconomic issue in many Asian economies, 
where persistent trade imbalances and inflation volatility continue to exacerbate fiscal 
pressures. A clear understanding of the causal mechanisms linking these factors to 
public debt is therefore essential for effective fiscal and monetary policymaking. This 
study examines the causal effects of trade deficits and inflation on public debt using 
balanced panel data from 31 Asian countries over the period 2005–2022, where annual 
observations from all countries were combined into a pooled panel dataset for econo-
metric estimation. To capture both long-run and short-run dynamics, the analysis 
employs the Autoregressive Distributed Lag (ARDL) model and the Cross-Sectionally 
Augmented ARDL (CS-ARDL) approach.

The empirical findings reveal that trade balance and inflation exert statistically signifi-
cant long-run effects on public debt. Improvements in the trade balance are associated 
with a substantial reduction in public debt, while higher inflation is also linked to lower 
public debt levels in the long run. In the short run, changes in the trade balance do 
not have a significant impact, while inflation effects remain negative but statistically 
insignificant. The error correction term (–0.196) indicates a relatively rapid adjust-
ment toward long-run equilibrium. Panel causality test results further reveal bidirec-
tional relationships among public debt, trade balance, and inflation, implying mutual 
feedback effects. Overall, the findings highlight the importance of improving trade 
performance and maintaining stable inflation to support long-term debt sustainability 
in Asian economies.
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INTRODUCTION

Over the past two decades, many Asian economies have simultane-
ously experienced widening trade deficits, rising public debt, and per-
sistent inflation volatility. From 2000 to 2023, the median public debt-
to-GDP ratio in developing Asia nearly doubled, while a large number 
of countries recorded sustained current account deficits of 4-6% of 
GDP. Inflation dynamics further complicated this landscape, as sever-
al economies – including Pakistan, Sri Lanka, Mongolia, and Turkey – 
faced highly volatile inflation, reflecting repeated external shocks such 
as the global financial crisis, commodity price fluctuations, and the 
COVID-19 pandemic.

This study is motivated by a central tension in open-economy macro-
economics. Standard theory and the twin deficits hypothesis suggest 
that prolonged trade deficits must be financed through higher pub-
lic borrowing, leading to debt accumulation. However, in economies 
characterized by volatile and elevated inflation, the real value of public 
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debt may be eroded by unexpected price increases, while governments can partially rely on inflation-
related revenues. These mechanisms may weaken, offset, or even reverse the conventional link between 
external imbalances and public debt.

Despite extensive research on trade deficits, inflation, and debt in isolation, their joint interaction re-
mains underexplored, particularly in emerging Asian economies with shallow financial markets, di-
verse exchange-rate regimes, and exposure to volatile capital flows. 

1. LITERATURE REVIEW  

AND HYPOTHESES

The trade balance, defined as the difference be-
tween exports and imports of goods and services, 
constitutes a fundamental component of the cur-
rent account, together with net factor income and 
net transfers (Ghosh & Ramakrishnan, 2012). From 
a macroeconomic identity perspective, the current 
account reflects the gap between national savings 
and investment, implying that external imbalances 
may arise from insufficient domestic savings, exces-
sive investment, or both. While the distinction be-
tween the trade balance and the broader current ac-
count is often quantitatively small, trade flows tend 
to respond more rapidly to macroeconomic shocks, 
making them particularly relevant for analyzing 
short- and medium-term external dynamics.

The relationship between fiscal and external imbal-
ances has long attracted considerable attention in 
macroeconomic research. Most existing studies fo-
cus on the interaction between budget deficits and 
current account deficits, commonly referred to as 
the twin deficits hypothesis. Within this frame-
work, two main theoretical perspectives emerge. 
The first suggests a direct linkage, whereby expan-
sionary fiscal policy increases domestic absorption, 
stimulates imports, and consequently widens the 
trade or current account deficit. The second em-
phasizes indirect transmission mechanisms, ar-
guing that fiscal deficits affect external balances 
through their impact on interest rates, capital flows, 
and exchange rate movements. These competing 
perspectives reflect the complexity of fiscal–exter-
nal interactions and suggest that the direction and 
magnitude of the relationship may depend on insti-
tutional and macroeconomic conditions.

The theoretical foundation of the twin deficits hy-
pothesis is typically associated with the Mundell–
Fleming model, which highlights the role of the 

exchange rate regime in shaping the fiscal–exter-
nal nexus (Fleming, 1962). Under fixed exchange 
rates, expansionary fiscal policy increases domes-
tic income and prices, leading to a deterioration of 
the current account. Under flexible exchange rates, 
higher fiscal deficits tend to raise interest rates, at-
tract capital inflows, and appreciate the domestic 
currency, thereby reducing net exports and wors-
ening the external balance. A substantial body of 
empirical evidence supports this conventional view. 
Cross-country analyses and country-specific stud-
ies, particularly for the United States, consistently 
document a positive relationship between fiscal 
deficits and current account or trade deficits (Milne, 
1977; Miller & Russek, 1989; Rosensweig & Tallman, 
1993).

Further research highlights the importance of trans-
mission channels underlying this relationship. For 
instance, increases in government spending are gen-
erally found to generate external deficits regardless 
of the financing method, whereas tax-financed debt 
may be neutral under certain conditions (Enders & 
Lee, 1990). Using a vector autoregression approach, 
Abell (1990) demonstrates that fiscal deficits influ-
ence trade deficits indirectly through interest rate 
and exchange rate channels, rather than through 
a purely direct causal mechanism. Empirical evi-
dence from individual countries, including Greece 
and Lebanon, also indicates that budget deficits can 
lead to trade or current account deficits in both the 
short and long run (Vamvoukas, 1999). Moreover, 
fiscal consolidation episodes suggest that reducing 
budget deficits tends to improve external balances, 
with a one-percentage-point reduction in fiscal defi-
cits associated with a significant improvement in the 
current account (Bluedorn & Leigh, 2011). However, 
this relationship is not uniform across countries. 
Evidence from the Eurozone reveals substantial het-
erogeneity, with strong support for the twin deficits 
hypothesis in some countries, such as Austria, but 
weaker or mixed results elsewhere (Carrasco, 2016).
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In contrast, a growing body of literature challeng-
es the traditional twin deficits hypothesis by iden-
tifying reverse or bidirectional causality between 
fiscal and external imbalances. Empirical find-
ings for South Korea indicate that causality may 
run from the current account to the budget bal-
ance rather than the reverse, particularly during 
periods of financial stress (C.-H. Kim & D. Kim, 
2006). Similar patterns are observed in Greece, 
where external imbalances appear to drive fiscal 
deficits despite a positive correlation between the 
two variables (Kalou & Paleologou, 2011). Panel 
data studies for EU and OECD countries further 
confirm that the direction and strength of cau-
sality vary significantly across economies (Rault 
& Afonso, 2009). Other contributions emphasize 
more complex dynamics, including bidirectional 
causality driven by capital mobility and savings–
investment behavior (Feldstein & Horioka, 1979; 
Kouassi et al., 2004), or even cases where fiscal 
deficits may improve external balances depending 
on regional and structural conditions (Magazzino, 
2012). Evidence focusing specifically on trade def-
icits also remains inconclusive, with some stud-
ies suggesting that trade imbalances may precede 
fiscal imbalances rather than result from them 
(Helmy, 2018).

An alternative theoretical perspective is provided 
by the Ricardian Equivalence Hypothesis, which 
posits that fiscal deficits do not affect external bal-
ances because forward-looking consumers adjust 
their savings behavior in anticipation of future 
taxation (Barro, 1989). Under this framework, fis-
cal policy has no impact on key macroeconomic 
variables such as interest rates, exchange rates, 
or the current account. Empirical evidence from 
advanced economies often lends support to this 
view, with several studies finding no significant 
relationship between fiscal deficits and external 
imbalances (Evans, 1989; Garcia & Ramajo, 2004). 
Cross-country analyses further indicate that in 
many developed economies, changes in govern-
ment balances are offset by corresponding adjust-
ments in private savings and investment, thereby 
weakening the link between fiscal and external 
deficits (Khalid & Guan, 1999; Papadogonas & 
Stournaras, 2006; Algieri, 2013).

Beyond fiscal deficits, the literature also exam-
ines the role of public debt in shaping external 

imbalances. Governments typically finance bud-
get deficits through borrowing, including both 
domestic and external debt issuance (Tanzi & 
Blejer, 1988; Sobel et al., 2006). Persistent fiscal 
imbalances can lead to rising public debt levels, 
increasing borrowing costs, and potentially un-
dermining macroeconomic stability (Caselli et al., 
1999). In developing economies, reliance on ex-
ternal borrowing is often more pronounced due 
to underdeveloped financial markets and limited 
domestic savings (Congdon, 1987). While some 
studies argue that current account deficits must 
ultimately be financed through external debt, 
thereby linking public debt to external imbal-
ances (Rao et al., 1994; Stock, 2000), others sug-
gest that the relationship operates through more 
complex channels involving macroeconomic pol-
icy and financial conditions (Debelle & Faruqee, 
1996; Edwards & Frankel, 2001; Bulut, 2011). 
However, empirical evidence remains mixed, 
with several panel studies finding no consistent 
relationship between public debt and current ac-
count deficits in developing countries (Calderón 
et al., 2000).

Overall, despite an extensive body of research on 
fiscal deficits, public debt, and external balances, 
empirical findings remain inconclusive and highly 
context-dependent. Importantly, while the major-
ity of studies focus on the relationship between 
public debt and the current account, relatively 
limited attention has been paid to the specific link 
between public debt and trade deficits. Given that 
trade imbalances may respond more directly to 
fiscal and macroeconomic shocks, this gap war-
rants further investigation. Accordingly, this study 
aims to examine the interaction between trade 
deficits and public debt in the context of inflation 
volatility, thereby contributing to a more nuanced 
understanding of fiscal-external dynamics.

The purpose of this study is to examine the long-
run and short-run effects of trade deficits on pub-
lic debt in a panel of 31 Asian economies, explic-
itly accounting for the role of inflation volatility. 
Based on the reviewed literature and identified 
gaps, the following hypotheses are proposed:

H1a: There is a long-run relationship between 
trade balance and public debt in Asian 
countries.
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H1b: There is a short-run relationship between 
trade balance and public debt in Asian 
countries.

H2a: There is a long-run relationship between in-
flation and public debt in Asian countries.

H2b: There is a short-run relationship between in-
flation and public debt in Asian countries.

H3: There is a causal relationship between public 
debt and trade balance in Asian countries.

H4: There is a causal relationship between public 
debt and inflation in Asian countries.

These hypotheses leverage panel ARDL and CS-
ARDL models to examine dynamic effects (Nkoro 
& Uko, 2016; Chudik & Pesaran, 2015), comple-
mented by Dumitrescu and Hurlin panel causality 
tests to assess directional impacts (Dumitrescu & 
Hurlin, 2012). By focusing on Asia’s diverse eco-
nomic contexts, this paper extends the twin deficit 
literature, offering novel insights into debt-trade 
linkages and inflation’s role, with implications for 
fiscal policy and debt sustainability.

2. METHODOLOGY

In order to achieve the study objectives, we exam-
ine a panel of 31 Asian countries over the period 
from 2005 to 2022. The full list of countries includ-
ed in the sample is presented in Appendix B. These 
countries were selected based on the availability 
of consistent data on public debt, trade balance, 
and inflation for the entire study period. The data 
were downloaded directly from the World Bank’s 
official website in July 25, 2023. Specifically, we 
used the following indicators. Public debt repre-
sents the total outstanding fixed-term contractual 
obligations of the government, including domes-
tic and foreign liabilities such as currency depos-
its, securities (excluding shares), and loans. Public 
debt is expressed as a percentage of GDP. Trade 
balance is measured as net trade in goods and ser-
vices as a percentage of GDP. It is calculated by 
subtracting imports from exports of goods and 
services, reflecting all transactions that involve 
a change of ownership between a country’s resi-
dents and the rest of the world. Finally, inflation is 
measured by the consumer price index (CPI) and 

reflects the annual percentage change in the cost 
of a fixed or periodically adjusted basket of goods. 
The study period ends in 2022 because complete 
and consistent data for all variables and countries 
were available from the World Bank database up 
to that year at the time of data collection. Using a 
balanced panel over 2005–2022 ensures compara-
bility across countries and avoids bias caused by 
missing observations.

We built the autoregressive distributed lag (ARDL) 
model. With an aim to obtain accurate research re-
sults, slope heterogeneity, cross-section dependence, 
unit root, and cointegration tests are used in our 
study. Our ARDL model is established as follows:

, ,1 0
,

p q

it i ij i t j k i t k itj k
y y Xµ β γ ε− −= =

= + + +∑ ∑  (1)

where: i = 1, 2, ..., N; units of cross-sectional; t = 1, 
2, ..., T: the annual periods; j, k: the time lags num-
ber; p: dependent variable lag; q: independent vari-
ables lag; μ

i
: the fixed individual effect of each unit; 

ε
it
: the random error term; y: dependent variable of 

public debt; X: the vector of the independent vari-
ables (trade balance and inflation).

2.1. Long-run dynamics analysis

The long-run relationship is determined through 
the estimated β

k
 coefficients of the independent 

variables in the long-run equation of the model. 
The long-run effect can be derived as:

0

1

.
1

q

kk

p

jj

δ
β

γ
=

=

=
−

∑
∑

 (2)

If β
k
 is statistically significant, it indicates the ex-

istence of a long-run relationship between the 
variables.

2.2. Short-run dynamics analysis

The short-run relationship is captured by the coef-
ficients of the first-differenced independent vari-
ables, which measure how the dependent variable 
responds to short-term fluctuations in the inde-
pendent variables. Unlike long-run effects, which 
reflect equilibrium relationships, short-run effects 
represent transitory deviations that may not per-
sist over time.
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The short-run equation is expressed as follows:

( ), 1 , 1

1 1

, ,1 0
.

it i t i t

p q

j i t j k i t k itj k

y y X

Y X

φ β

α γ ε

− −

− −

− −= =

∆ = −

+ ∆ + ∆ +∑ ∑
 (3)

where the coefficients of ΔX represent short-run 
impacts. A positive coefficient indicates that an 
increase in the explanatory variable leads to an 
immediate increase in the dependent variable, 
whereas a negative coefficient suggests a short-
term decline. The magnitude of these coefficients 
determines the strength of the short-run effects.

Additionally, the inclusion of lagged differences 
accounts for possible delayed responses in the 
dependent variable. This is particularly relevant 
in economic and financial studies, where adjust-
ments to external shocks may take time to mate-
rialize. If the model includes a lagged dependent 
variable, it captures persistence, reflecting how 
past values influence current changes.

2.3. Error correction mechanism 
(ECM)

The error correction mechanism (ECM) in the 
panel ARDL model captures the speed at which 
the dependent variable adjusts from short-term 
deviations back to its long-run equilibrium. When 
there is a discrepancy between the actual value 
and the equilibrium value, the model determines 
how quickly the dependent variable returns to its 
balanced state after experiencing a shock.

The ECM equation is expressed as follows:

( ), 1 , 1

1 1

, ,1 0
,

it i t i t

p q

j i t j k i t k itj k

y y X

Y X

λ β

α γ ε

− −

− −

− −= =

∆ = −

+ ∆ + ∆ +∑ ∑
 (4)

where λ represents the error correction term (ECT), 
which indicates the speed at which the dependent 
variable adjusts back to its long-run equilibrium.

In the traditional ARDL estimation, there is a 
problem that can distort the research results – 
cross-sectional dependency (CSD), which arises 
due to common shocks and unobserved compo-
nents. If CSD is present, ignoring it can lead to 
biased and inconsistent estimates. The CS-ARDL 

approach, introduced by Chudik and Pesaran 
(2015), is considered a more efficient method com-
pared to traditional Mean Group (MG), Pooled 
Mean Group (PMG), and Dynamic Fixed Effects 
(DFE) estimators, which do not adequately control 
for CSD.

Unlike standard Panel ARDL, which assumes 
weak cross-sectional dependence or homogene-
ity across units, CS-ARDL explicitly accounts 
for cross-sectional dependence by augmenting 
the model with cross-sectional averages of both 
dependent and independent variables. This al-
lows the model to capture unobserved common 
factors that affect all units to varying degrees, 
making the estimation more robust in the pres-
ence of global shocks or spillover effects.

Additionally, while panel ARDL estimators (PMG, 
MG, and DFE) focus on estimating long-run 
and short-run relationships without considering 
strong cross-sectional linkages, CS-ARDL is de-
signed specifically for situations where cross-sec-
tional dependence is significant. It is particularly 
useful in cases where the number of cross-section-
al units (N) is large relative to the time dimension 
(T), ensuring that the estimated coefficients re-
main unbiased and efficient.

Thus, when there is strong evidence of cross-
sectional dependence, the CS-ARDL model 
provides a more reliable and accurate frame-
work for estimating dynamic relationships in 
panel data compared to traditional panel ARDL 
approaches. 

The CS-ARDL model is built as follows:

( ), 1 , 1 1 1

1 1

2 , ,1 1 0

1 2
,

it i t i i t i t

p q

i i j i t j ij i t jt j j

i t i t it

y i y X y

yX y X

y X

µ ϕ β θ

θ λ ξ

η η ε

− − −

− −

− −− = =

∆ = + − −

+ ∆ + ∆

+ ∆

−

∆ + +

∑ ∑  (5)

where y: dependent variable of public debt; X: the 
vector of the independent variables (trade balance 
and inflation); ε

it
: the error terms.

To investigate causal relationships among trade 
deficit, public debt, and inflation rate, the 
Dumitrescu and Hurlin (2012) panel causality 
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test was applied to panel data of 31 Asian coun-
tries from 2005 to 2022 (Rault & Afonso, 2009; 
Dumitrescu & Hurlin, 2012). This test extends the 
traditional Granger causality framework to het-
erogeneous panel data, accommodating cross-sec-
tional variations.

The test is based on the regression model:

, ,1

, ,1
,

J

it i i j i t jj

J

i j i t j itj

Y Y

X

α β

γ ε

−=

−=

= +

+ +

∑
∑

 (6)

where i = 1, 2, ..., N denotes cross-sectional units 
(countries); t = 1, 2, ..., denotes time periods; Y

it
 

and X
it
 represent the variables under investigation 

(public debt, trade deficit, and inflation); α
i
 is the 

individual-specific intercept. β
i,j

 and γ
i,j

 are the es-
timated coefficients for lag order j. ε

it
 is the error 

term.

Prior to testing, stationarity was confirmed using 
the Im-Pesaran-Shin (Im et al., 2003) unit root test 
(Im et al., 2003), and cross-sectional dependence 
was addressed with the Pesaran (2004) CD test (p < 
0.05) (Pesaran, 2004). Optimal lags (J) were selected 
using the Akaike Information Criterion (AIC).

The hypotheses tested for each pair of variables are 
as follows.

For trade balance and public debt: 

H0_1: Trade balance does not Granger-cause public 
debt for all 31 countries (γ_(i,j) = 0 for all i).

H1_1: Trade balance Granger-causes public debt 
for at least one country (γ_(i,k) ≠ 0 for at 
least one i).

H0_2: Public debt does not Granger-cause trade bal-
ance for all 31 countries (γ_(i,j) = 0 for all i).

H1_2: Public debt Granger-causes trade balance for 
at least one country (γ_(i,k) ≠ 0 for at least 
one i).

For inflation and public debt: 

H0_3: Inflation does not Granger-cause public debt 
for all 31 countries (γ_(i,j) = 0 for all i).

H1_3: Inflation Granger-causes public debt for at 
least one country (γ_(i,k) ≠ 0 for at least one i).

H0_4: Public debt does not Granger-cause inflation 
for all 31 countries (γ_(i,j) = 0 for all i).

H1_4: Public debt Granger-causes inflation for at 
least one country (γ_(i,k) ≠ 0 for at least one i).

These hypotheses are formulated to determine 
whether directional causal relationships exist 
among trade balance, inflation, and public debt in 
the panel data framework.

The test employs the W-bar statistic, the average of 
individual Granger causality F-statistics, and the 
Z-bar statistic, which standardizes W-bar for as-
ymptotic normality: 

,
2

NT
NT

W K
Z N

K

− =  
 

 (7)

where N is the number of cross-sectional units 
and K is the number of restrictions (lagged terms 
tested).

The Z-bar statistic follows an asymptotic standard 
normal distribution under the null hypothesis and 
is used to determine whether a causal relationship 
exists between the variables in panel data.

This complements the ARDL and CS-ARDL 
models by addressing directional causality and 
endogeneity.

3. RESULTS

3.1. Descriptive statistics

Accordi  ng to Table A1, Table A2, and Figure 1, 
the level of public debt in Asian nations experi-
enced dramatic changes in the studied period. 
Since the year of 2005, it quickly decreased to 
the bottom point in 2008 before a significant 
rise in the next year, partly because of the 2008–
2009 global economic crisis. Over the decade 
following, this ratio increased continuously 
from about 41% to more than 53% due to the 
rapid development of the worldwide economy. 
From 2014 to 2019, Asian countries used more 
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debt capital to finance their activities. This ori-
entation helped many nations obtain great eco-
nomic achievements. However, this way also 
implied large risks because it made debtor coun-
tries more vulnerable. In the last three years, 
under the pressure of an increase in government 
expenditure to address COVID-19 consequenc-
es and cope with the abnormal social, political, 
and economic occurrences in the world, the 
debt ratio of many nations suddenly climbed to 
higher than 60%, leading to a range of stresses.

Meanwhile, according to Table A1, Table A2, 
and Figure 2, the trade balance in this region al-
so faced a deficit in the 2005–2022 period. Apart 
from the three years of 2005, 2006, and 2011, the 
export prices of goods and services were always 
lower than the import values. That difference 
increased to its highest point in 2015 and tend-
ed to ease in the next four years. Nevertheless, 

the spread of COVID-19 and some conflicts in 
the world in recent years raised the imbalance 
in trade again.

In that complicated context, it was not easy 
for Asian countries to control inflation. In fact, 
only in 2019 and 2020, this rate was sorted in 
the type of creeping inflation. In the remaining 
studied years, this ratio fluctuated between 3.1% 
and 10.99%, and whenever the economy faced 
difficulties, it immediately rocketed. Specifically, 
during the great recession from 2007 to 2008, it 
climbed to high levels, at 6.95% and 10.99% re-
spectively. After, thanks to the efforts of govern-
ments, it was decreased and maintained in an 
acceptable scope. However, in 2022, the war be-
tween Russia and Ukraine caused a crisis rock-
ing the worldwide economy, the inflation sharp-
ly increased to nearly 10%.

Figure 1. Public debt and inflation of Asian countries (2005–2022)
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3.2. Preliminary tests

3.2.1. CD test results 

The sta tistically significant values of delta and ad-
justed delta in Table 1 indicate that a slope het-
erogeneity problem exists. Moreover, the result 
of Pesaran’s CSD test shows that there is the issue 
of cross-sectional dependence (CSD). In this case, 
the use of the second-generation unit root tests is 
suitable.

Table 1. Slope-heterogeneity and cross-sectional 
dependency test results

Slope coefficients homogeneity/heterogeneity 
Delta 7.473***

Adjusted delta 8.473***

Pesaran’s cross sectional dependency test
Test statistic Statistic P-value

Panel 32.512 0.000

Note: PD = public debt; TB = trade balance; INF = inflation; 
***, **, and * denote statistical significance at the 1%, 5%, 
and 10% levels, respectively.

3.2.2. Unit root test results

 The CIPS test in Table 2 indicates that trade bal-
ance (TB) and inflation (INF) are stationary at 
level. Meanwhile, the public debt variable is sta-
tionary at its first difference. Three variables in the 
models are I(0) or I(1), thus the use of the panel 
ARDL model estimation is suitable in this context.

Table 2. CIPS test results

Variables

Levels First differences 

Constant Constant 
and trend Constant Constant 

and trend
PD –1.581 –1.437 –2.572*** –2.957***

TB –2.251*** –2.202

INF –2.427*** –2.309

Note: H0: all series within the panel are nonstationary; Ha: 
some series within the panel are stationary. ***, **, and * de-
note statistical significance at the 1%, 5%, and 10% levels, re-
spectively. PD is public debt; TB is trade balance; INF is inflation.

3.2.3. Cointegration test results

 Examining the cointegration relationship in 
econometrics of panel data has particular impor-
tance. As can be seen from Table 3, the outcomes 
of the Westerlund test reveal the existence of the 
cointegration relationship between the study 
variables.

Table 3. Westerlund cointegration tests 

Westerlund cointegration test Statistic p-value

Variance ratio 1.711 0.044

3.2.4. Correlation analysis

 As can be seen from Table 4, the variable of public 
debt significantly correlates with both trade bal-
ance and inflation.

Table 4. Correlation matrix

Variable PD TB INF

PD 1.000

TB
–0.075

1.000
(0.075)

INF
–0.137 –0.166

1.000
(0.001) 0.0001

Note: PD = public debt; TB = trade balance; INF = inflation.

3.2.5. Panel ARDL estimation

 Based on the results of Hausman and Taylor test 
in Table 5, we conclude that PMG seems to be the 
most efficient among the three estimators in this 
research. Regarding the error correction term 
(ECT) coefficient, its value is −0.1956, which stays 
between 0 and −1, which means that if the equilib-
rium is left, it will approach to equilibrium level in 
the long run. Therefore, it meets the condition and 
is statistically significant.

The ARDL estimation results show that in the 
short term, public debt is significantly positively 
affected by the previous year’s public debt level. 
Meanwhile, the two remaining variables, includ-
ing trade balance and inflation, do not have a sig-
nificant influence on the response variable. 

By contrast, in the long term, both explanatory 
factors statistically significantly impact public 
debt, and their effects are negative. 

 The Pesaran’s CSD test indicates the existence of 
cross-sectional dependency which can make PMG 
results less accurate, therefore the use of the CS-
ARDL approach is necessary to obtain more exact 
conclusions.

As can be seen from Table 5 and Table 6, the results 
of CS-ARDL estimation are quite similar to that of 
ARDL estimation except for one point, which is 
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Table 5. Panel ARDL estimation results

Variables Long Run Short Run p–value Long Run Short Run p–value Long Run Short Run p-value Long Run p-value Short Run p-value

Error correlation –0.196 0.000 –0.271 0.000 –0.151 0.000 –0.943 0.000

D 0.321 0.000 0.153 0.001 0.130 0.003 –0.143 0.001

D 3.378 0.775 15.402 0.270 –5.110 0.353 –24.823 0.047

D –0.376 0.100 –0.0677 0.684 –0.025 0.754 –0.409 0.144

TB –18.678 0.000 –409.87 0.237 –95.372 0.003 –0.383 0.087

INF –0.899 0.000 –3.615 0.410 –2.046 0.002 –21.873 0.059

Constant 10.066 0.000 18.755 0.000 9.296 0.000 0.179 0.954 0.504 0.892

Observation 558 558 558 558 558

Hausman Test
PMG vs. MG

p–value: 0.6928

MG vs. DFE

p–value: 0.1458

DFE vs. PMG

p–value: 0.5780

Note: PD is public debt; TB is trade balance; INF is inflation.



100

Public and Municipal Finance, Volume 15, Issue 2, 2026

http://dx.doi.org/10.21511/pmf.15(2).2026.08

that this estimation finds out the significant nega-
tive influence of trade deficit on public debt at 5% 
level in the short run.

 Table 6. Comparison of ARDL (PMG) and CS-ARDL 
estimation results

Variables ARDL (PMG) CS-ARDL
Short-run estimation 

∆ L PD Positive, significant Negative, significant
∆ TB Positive, insignificant Negative, significant

∆ INF Negative, insignificant Negative, 
insignificant

Long-run estimation
TB Negative, significant Negative, significant
INF Negative, significant Negative, significant

Note: PD is public debt; TB is trade balance; INF is inflation.

In order to check the reliability and stability of 
empirical results of the CS-ARDL approach, we 
use the AMG method, which accounts for cross-
sectional dependence and heterogeneity across 
units.

As can be seen from Table 7, the factors of trade 
balance, inflation, and lagged public debt have sig-
nificant effects on the public debt. This result also 
shows that there are not changes in the impact or 
statistical significance level, confirming that the 
model is stable.

Table 7. Robustness check (AMG)

Variables Coefficients P-value

INF –0.3682 0.000

TB –22.0898 0.000

PD_lag1 0.8257 0.000

Constant 8.742 0.000

Note: PD is public debt; TB is trade balance; INF is inflation.

In this last step, we carry out a panel causality 
test in order to know the causal linkage among 
the variables in our models, and the results in 
Table 8 show a bidirectional causal relevance 
among them. 

4. DISCUSSION 

Using panel data from 31 Asian economies over 
2005–2022 and applying both the autoregres-
sive distributed lag (ARDL) and cross-sectionally 
augmented ARDL (CS-ARDL) models, this study 
identifies the key determinants of public debt dy-
namics in the region.

The central finding is that trade deficits exert a 
statistically significant negative effect on public 
debt in both the long run and the short run. In 
other words, a widening trade deficit is associated 
with a lower public debt ratio. This result stands 
in sharp contrast to the conventional twin-deficits 
hypothesis, which predicts that external imbal-
ances increase fiscal pressure and public borrow-
ing (Ghosh & Ramakrishnan, 2012; Vamvoukas, 
1999; Neaime, 2015). Earlier studies, including 
Ghosh and Ramakrishnan (2012) on developing 
economies and Neaime (2015) on Lebanon, docu-
ment a positive linkage between current account 
deficits and fiscal/budgetary strain, often through 
higher external borrowing or reduced fiscal space. 
Their conclusion on the trade deficits and public 
debt relationship is not the same as our findings, 
yet our results align more closely with Rao et al. 
(1994). The discrepancy in research result could be 
explained by the characteristics of study sample.

The observed negative relationship in Asia can be at-
tributed to the region’s distinctive post-2008 exter-
nal environment and financing patterns. The glob-
al financial crisis sharply curtailed Asian exports 
(falling more than 30% in 2009) as demand col-
lapsed in advanced economies (Edwards & Frankel, 
2001), while the COVID-19 pandemic further dis-
rupted supply chains and widened trade deficits 
through import surges for essential goods (Rao et 
al., 1994). Despite these shocks, many Asian gov-
ernments avoided a proportional rise in public debt. 
Persistent trade deficits were largely financed by 

Table 8. Results of panel causality test

Causality direction Z−statistics p−value Result Conclusion
TB → PD 2.075 0.038 Yes TB cause PD

PD → TB 2.049 0.040 Yes PD cause TB

INF → PD 2.058 0.040 Yes INF cause PD

PD → INF 3.331 0.001 Yes PD cause INF

Note: PD is public debt; TB is trade balance; INF is inflationю Overall, hypotheses H1a, H2a, H3, and H4 are supported, while 
hypotheses H1b and H2b are not supported due to insignificant short-run effects in the ARDL estimation.
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non-debt-creating inflows (especially foreign direct 
investment) and accumulated foreign-exchange re-
serves rather than new sovereign borrowing (Rao et 
al., 1994). Moreover, the resulting currency depre-
ciation improved competitiveness over time, sup-
porting export recovery and higher tax revenues 
that helped contain debt accumulation. Prolonged 
import surpluses did increase demand for foreign 
currency and weaken domestic currencies, raising 
the local-currency burden of foreign-denominated 
debt in some cases; however, the overall effect on 
total public debt remained negative, confirming 
that the traditional transmission channels from 
trade deficits to higher public indebtedness (Ghosh 
& Ramakrishnan, 2012; Neaime, 2015) do not dom-
inate in the contemporary Asian context.

The negative long-run and short-run impact of trade 
deficits on public debt, although counterintuitive, is 
consistent with theoretical channels under specific 
Asian conditions. A widening trade deficit typically 
depresses GDP growth and tax revenue, which con-
ventional theory suggests should be offset by higher 
public borrowing (Ghosh & Ramakrishnan, 2012). 
Yet our results align more closely with Rao et al. 
(1994) for ASEAN countries, where sustained exter-
nal imbalances did not systematically translate into 
higher public debt ratios. The difference arises be-
cause many Asian economies finance trade deficits 
primarily through equity inflows and reserve draw-
downs rather than new sovereign debt, while depre-
ciation-induced export recovery eventually restores 
fiscal revenue without lasting debt accumulation.

A further notable result is the significantly positive 
coefficient on the lagged public debt variable in the 
short-run dynamics. This persistence is also sup-
ported by the observed trends in public debt over 
time. After declining in the early 2000s following 
the 1997–1998 Asian financial crisis, public debt ra-
tios surged again during the 2008–2009 global fi-
nancial crisis and rose even more sharply after the 
COVID-19 pandemic, as governments faced simul-
taneous collapses in revenue and sharp increases in 
health and stimulus spending (Tanzi, 2013). South 
Asia recorded the steepest increase, with the debt-
to-GDP ratio rising from approximately 45% in 
2000 to nearly 80% in 2022, driven by heavy infra-
structure and social-sector borrowing that left the 
region highly vulnerable to external shocks (Tanzi, 
2013; Neaime, 2015). Even the Asia-Pacific sub-

region, despite starting from the lowest base, ex-
hibited a clear upward trend over the same period. 
These patterns reveal a debt-dependence trap: bor-
rowing is used not only to finance current deficits 
but also to service past obligations, progressively 
elevating sovereign risk (Helmy, 2018). The find-
ings therefore reinforce the urgency of shifting to-
ward growth-oriented policies that reduce reliance 
on debt-financed expenditure and simultaneously 
narrow trade imbalances through enhanced do-
mestic production and consumption of local goods.

Additionally, we only find out the negative long-run 
effect of inflation, which means that if inflation in-
creases, the public debt will decrease in the future. 
This result is reasonable, and it could be explained 
by the benefits of a creeping inflation rate, because 
a range of theories indicate that when the inflation 
rate is well controlled under 10%, especially less 
than 3%, it can bring a lot of advantages to econom-
ic growth, thereby decreasing the deficit in the na-
tional budget. In addition, inflation slightly increas-
es the price of goods. That rise is not strong enough 
to slow the consumption of goods, but it enhances 
the revenue of manufacturers, encouraging them 
to supply more products to maximize their profit. 
Such decisions boost the reproduction and expan-
sion of businesses, which results in an improvement 
in GDP, thereby enhancing national budget collec-
tion, and the dependence on public debt could be 
decreased (Mendoza & Ostry, 2008). This result 
comes from the fact that in the 2005–2022 period, 
the inflation rate in the Asian area was often under 
7.5%. Nevertheless, when the inflation rate exceeds 
the point of 10 percent and becomes galloping in-
flation or hyperinflation, the impact of that element 
will be changed (Congdon, 1987). Our results are 
consistent with Mendoza and Ostry (2008), who 
found that fiscal solvency improves with controlled 
inflation.

Several promising research directions remain. First, 
splitting the sample into subgroups (low- vs. mid-
dle-income economies, commodity exporters vs. 
manufacturers, and fixed vs. floating exchange-
rate regimes) may reveal important heterogeneities 
hidden in the full sample. Second, incorporating 
nonlinear or threshold models would allow testing 
whether the debt-reducing effect of inflation disap-
pears or reverses once inflation exceeds critical lev-
els (e.g., 10-15% annually).
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CONCLUSION

This study aims to examine the impact of trade deficits and inflation on public debt in 31 Asian econo-
mies over the period 2005–2022 by applying the ARDL and CS-ARDL approaches. Preliminary tests, 
including unit root, cointegration, and cross-sectional dependence tests, were conducted to ensure the 
validity of the estimation results. In addition, the Dumitrescu-Hurlin panel causality test was applied to 
identify the direction of relationships among the variables.

The findings indicate that trade balance and inflation exert statistically significant long-run effects on 
public debt. Specifically, improvements in the trade balance reduce public debt in the long run, while 
short-run trade balance movements have no significant impact. Inflation also has a negative long-run 
effect on public debt, whereas its short-run effect remains statistically insignificant. The causality results 
further reveal bidirectional relationships among public debt, trade balance, and inflation.

Overall, the results suggest that external balance adjustment and stable inflation conditions play an im-
portant role in moderating public debt in Asian economies. Therefore, policymakers should focus on 
improving trade performance and maintaining effective inflation control frameworks to support long-
term fiscal sustainability.
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APPENDIX A

Table A1. Descriptive statistics

Variable Description Obs Mean Std. Dev. Min Max
PD Public debt as a percentage of GDP 558 48.75748 38.31494 1.540992 227.3443

TB Trade balance as a percentage of GDP 558 –0.012771 0.176366 –0.70407 0.477687

INF Inflation (CPI) 558 5.184588 5.821268 –2.3 72.3

Note: PD is public debt; TB is trade balance; INF is inflation.
Table A2. Descriptive statistics by year

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Obs 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31

PD

Mean 52.60 45.41 41.20 38.84 43.42 41.27 40.96 42.78 44.02 44.45 48.37 52.09 51.82 51.82 53.29 64.93 62.65 58.07

Std. Dev. 44.16 34.35 31.90 30.23 32.70 32.71 35.04 37.34 39.56 40.38 39.16 37.52 38.37 38.37 39.63 45.03 43.60 42.03

Min 6.85 5.30 4.00 3.20 4.73 4.98 4.44 3.01 2.13 1.54 4.65 13.49 12.92 12.92 11.63 11.70 8.67 2.92

Max 227.34 143.16 135.45143.28158.07165.75 177.91 185.03189.14192.85189.86193.93 195.73 195.73 199.88 220.67 218.10 214.27

TB

Mean 0.00 0.01 0.00 –0.02 –0.01 0.00 0.00 –0.01 –0.02 –0.01 –0.03 –0.02 –0.01 –0.01 –0.01 –0.02 –0.02 –0.02

Std. Dev. 0.18 0.20 0.23 0.23 0.18 0.19 0.21 0.21 0.20 0.17 0.13 0.13 0.15 0.15 0.13 0.11 0.17 0.19

Min –0.41 –0.47 –0.70 –0.64 –0.45 –0.44 –0.46 –0.48 –0.52 –0.42 –0.36 –0.32 –0.38 –0.38 –0.32 –0.27 –0.47 –0.38

Max 0.33 0.37 0.40 0.42 0.32 0.35 0.46 0.48 0.43 0.37 0.27 0.27 0.30 0.30 0.29 0.31 0.35 0.36

INF

Mean 6.22 7.02 6.95 10.99 4.35 5.33 6.81 4.61 4.26 4.28 3.27 3.39 3.10 3.10 2.88 2.96 4.76 9.05

Std. Dev. 6.74 9.15 5.80 7.26 4.88 2.88 4.25 3.42 2.98 3.11 3.63 3.07 3.01 3.01 3.33 3.57 4.20 12.42

Min –0.30 0.30 0.00 1.40 –2.20 –0.70 –0.30 –0.90 –0.50 –0.30 –1.50 –0.80 0.40 0.40 –2.10 –2.30 –0.60 1.90

Max 37.00 53.20 30.80 28.00 19.60 10.50 18.70 13.90 10.60 12.90 15.50 12.80 16.30 16.30 15.20 12.30 19.60 72.30

Note: PD is public debt; TB is trade balance; INF is inflation.

Note: e = estimate, GDP = gross domestic product. 

Figure A1. Government debt

Source: Ferrarini et al. (2023).
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APPENDIX B. List of countries included in the sample

Armenia, Azerbaijan, Bahrain, Bangladesh, Cambodia, China, Cyprus, Georgia, India, Indonesia, 
Iraq, Israel, Japan, Jordan, Kazakhstan, Kuwait, Kyrgyz Republic, Malaysia, Mongolia, Nepal, Oman, 
Pakistan, the Philippines, Russia, Saudi Arabia, Singapore, Tajikistan, Thailand, Turkey, Vietnam, and 
South Korea.
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