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ABSTRACT

This research utilizes the Autoregressive Distributed Lag (ARDL) approach to examine the
symmetrical effects of inflation, exchange rates, and international trade on Indonesia's balance of
payments over the period from 2015 to 2024. Amidst global economic instability, exacerbated by
the US-China trade war, the persistent pandemic COVID-19, and ongoing geopolitical tensions, the
Republic of Indonesia faces significant challenges in maintaining its external balance. This study
employs quarterly time series secondary data sourced from Bank Indonesia, Statistics Indonesia
(BPS), and the Ministry of Trade. The long-run estimation results indicate a negative correlation
between inflation and the balance of payments, with a coefficient of -3468.811 (p=0.059). This
means that if inflation goes up a lot, it could make the country's external position worse. The export
coefficient, at 2.4342 (p=0.000), indicates a substantial positive impact, whereas the import
coefficient, at -2.5669 (p=0.000), signifies a considerable negative effect. The exchange rate's long-
term influence appears relatively weak, as evidenced by a coefficient of -0.635 (p=0.082). Short-run
estimations reveal that the error correction term (ECT) coefficient is -0.9766 (p=0.000), suggesting
a rapid convergence towards long-run equilibrium. These findings carry significant implications for
Indonesian economic policy, particularly concerning inflation control and export promotion, both
of which are essential for maintaining external stability. Consequently, to enhance the long-term
balance of payments, the implementation of prudent monetary and trade policies that foster export
expansion while managing import levels is crucial.
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1. INTRODUCTION

From 2015 to 2024, the global trading system underwent considerable shifts, driven by a
surge in protectionism, escalating geopolitical tensions, and fundamental changes in trade policy
structures. The United States-China trade war, commenced in 2018, imposed tariffs on more than
$350 billion of bilateral commerce and provoked retaliatory actions that impacted global supply
chains (Bown & Kolb, 2018; Fajgelbaum & Khandelwal, 2022). Recent geopolitical tensions, notably
the Russia-Ukraine conflict commencing in February 2022 and the Israel-Palestine escalation in
October 2023, have exacerbated disruptions in commodity flows, especially within energy, food,
and raw materials markets, leading to considerable price volatility and alterations in trade routes
(Beeson & Stubbs, 2012; UNCTAD, 2023). Emerging economies such as Indonesia face significant
hurdles in sustaining balance of payments equilibrium within a fragmented and unpredictable
international trade landscape due to external shocks.

Indonesia's policy reaction to these global developments has been notably substantial. From
2015 to 2024, President Joko Widodo's administration enacted 15 significant non-tariff measures
(NTMs) impacting trade relations with 127 partner nations, designed to safeguard domestic
industries, enhance export diversification, and diminish import reliance in critical sectors
(UNCTAD, 2018; Tritto, 2026). This strategy has mostly focused on an assertive downstream
policy, especially in the extractive and commodities industries. The most notable instance is the
incremental ban on nickel exports. Indonesia enacted a prohibition on unprocessed nickel ore
exports in 2020, compelling foreign purchasers to invest in local smelting and refining operations,
thereby converting Indonesia from a raw material exporter into a producer of processed nickel and
battery precursors (Hamdani, 2023; Hati et al., 2024). Similar downstreaming programs were
implemented for bauxite, tin, and coal, alongside local content mandates in manufacturing and
import licensing constraints on consumer goods. While designed to enhance Indonesia's trade
balance, generate value-added employment, and strengthen industrial competitiveness, these
policies have generated complex and potentially contradictory effects on exchange rates, inflation,
and overall balance of payments dynamics that require systematic empirical investigation
(Warburton, 2017; Lazuardi et al., 2024).
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Figure 1. Indonesia’s Balance of Payments Fluctuation 2015-2024

In Figure 1 Indonesia's balance of payments has demonstrated significant volatility during
this period, indicative of foreign pressures and domestic policy modifications. The current account
balance transitioned from a deficit of 2.98% of GDP in 2018 to a surplus of 0.4% in 2021, attributed
to pandemic-induced import contraction, before recovering to a deficit of 1.0% of GDP by the
conclusion of 2023 (Bank Indonesia, 2024a). This volatility has corresponded with significant
exchange rate fluctuations, when the rupiah declined by around 28% against the US dollar from
mid-2018 to March 2020, reaching IDR 16,367 per dollar, although it has subsequently stabilized
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within the IDR 15,000-15,500 range (Bank Indonesia, 2024b). Inflationary pressures have varied,
reaching a peak of 5.95% year-on-year in September 2022, the highest since 2015 due to global
commodity price increases and supply chain disruptions, before decreasing to 2.61% by December
2023 (BPS, 2024). Comprehending the interaction of these macroeconomic variables amid changing
trade policy frameworks and geopolitical uncertainty is crucial for preserving Indonesia's external
stability and fostering sustainable economic growth in a progressively protectionist global landscape.
Meanwhile, the emergence of the COVID-19 pandemic caused major disruptions to global supply
chains, which directly affected Indonesia's international trade volume. Indonesia continues to be
involved in bilateral and regional free trade agreements, the economic benefits of which are still
under debate (Xu et al., 2020). Simulation studies show that some FT'As can have positive outcomes
for Indonesia (Cali et al., 2019).

The link between exchange rates and trade balance remains a prominent emphasis in
international economics, with the Marshall-Lerner condition providing the underlying theoretical
framework. This condition indicates that currency depreciation improves the trade balance only
when the sum of price elasticities of export and import demand exceeds unity. Recent empirical
studies indicate that this relationship has become increasingly intricate in the contemporary global
economy. A recent study by Bussiere et al. (2020) and Adler, Meleshchuk, Buitron, et al. (2019)
indicates that the efficacy of exchange rate fluctuations has significantly diminished in the context
of global value chains and the dominance of dollar invoicing. The intricacies of intermediate
products trade and currency pass-through hinder the traditional expenditure-switching mechanism,
rendering exchange rate regulation less efficacious than previously expected (Ocampo-Gaviria et al.,
2023; Nopeline et al., 2024).

The inflation and trade balance nexus occurs through several interrelated routes that affect
both export competitiveness and import demand. The purchasing power parity paradigm argues
that rising domestic inflation erodes international price competitiveness by raising the relative
pricing of domestically produced goods. Recent empirical research by Umaru et al. (2019) indicates
that sustained inflation differentials significantly influence real exchange rates and trade
performance in emerging economies. Caldara et al. (2019) illustrate that inflation volatility inhibits
commerce by elevating uncertainty and transaction costs, especially in developing economies.
Nonetheless, studies examining the concurrent effects of inflationary pressures, currency exchange
rate fluctuations, and disaggregated trade flows are few, particularly during times of increased global
protectionism and supply chain disruptions.

Export and import dynamics display complicated patterns that extend beyond simple
accounting identities in balance of payments calculation. Export expansion creates foreign exchange
earnings that boost the current account, but the quantity depends on export price elasticities, global
demand circumstances, and the import content of exports. This is particularly essential for
economies connected into global production networks (Furceri et al., 2022; Diep et al., 2024).
Import dynamics bring additional complication because imports impair the trade balance directly
yet remain crucial for productive capacity and export competitiveness. Recent research on rising
Asian economies by Mutreja et al. (2016) underline the need of distinguishing between consumption
products, intermediate inputs, and capital goods imports, since each category responds differently
to macroeconomic shocks and policy interventions.

Despite a substantial body of scholarship on the drivers of balance of payments,
considerable gaps persist in comprehending the dynamics of Indonesia's external balance from 2015
to 2024. Methodologically, the majority of previous research on Indonesia utilize static cointegration
approaches or ordinary least squares regression, which inadequately account for short-run dynamics
and unequal adjustment processes (Faudzi & Asmara, 2023; Kusuma et al, 2024). These
methodologies impose stringent stationarity assumptions and are incapable of differentiating
between transient shocks and lasting equilibrium alterations. Existing empirical studies primarily
encompass periods concluding prior to 2020, thus overlooking significant structural disruptions
such as the COVID-19 pandemic, the global inflation escalation from 2021 to 2023, heightened
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US-China strategic rivalry, and commodity market disturbances instigated by the Russia-Ukraine
and Middle East conflicts (Beeson & Zeng, 2022; Aizenman et al., 2023). Indonesia's vigorous
enactment of 15 non-tariff measures and downstreaming policies from 2015 to 2024 signifies a
substantial shift in policy regime, the implications of which on balance of payments dynamics
remain unexamined in peer-reviewed scholarly literature.

Theoretically and practically, the interaction mechanisms among inflation, currency rates,
and disaggregated trade flows are insufficiently examined in the Indonesian context. Although
certain studies investigate bilateral relationships like exchange rates and exports or inflation and
imports, few comprehensively model the concurrent interactions among all four variables,
considering both short-term adjustment dynamics and long-term equilibrium constraints (Hsing,
20106). This constraint is especiaizenmally problematic as policy actions in one domain may produce
unforeseen repercussions in another. For instance, managing currency rates to enhance exports may
induce imported inflation, necessitating a complete multivariate framework for precise evaluation.
Moreover, inconsistent results continue to exist about the extent and influence of exchange rate
fluctuations on Indonesia's trade balance. Certain studies indicate considerable adverse
consequences associated with import dominance (Sugiharti et al., 2020), whereas others identify
beneficial effects that endorse export responsiveness (Igbal et al., 2021), and additional research
reveals negligible associations (Fitriani, 2017). These discrepancies provide policymakers with little
direction for effective external balance management (Rajkovic, 2020; Salim, 2021).

This analysis explores the symmetric effects of inflation, exchange rates, exports, and
imports on Indonesia's balance of payments between 2015Q1-2024Q4, with special focus to
structural changes generated by recent global trade policy shifts and geopolitical upheavals. The
research covers three key questions. Initially, it examines the long-run equilibrium linkages between
inflation, exchange rates, exports, imports, and Indonesia's balance of payments. Next, it analyzes
how short-run departures from equilibrium adjust and determines the speed of this adjustment
process. Finally, it investigates whether these associations display stability across the research period
or whether recent structural changes have affected the underlying dynamics. Based on these
questions, researchers are expected to be able to make more accurate assessments of Indonesia's
economic status and recommendations for better policies in the future through a deep
understanding of how these variables interact with each other. (Hanipah et al., 2023).

This study utilizes the Autoregressive Distributed Lag (ARDL) limits testing methodology
established by Pesaran et al. (2001) to rigorously address these inquiries. The ARDL framework
provides numerous methodological benefits compared to traditional approaches. Initially, it permits
mixed orders of integration, allowing variables to be stationary at levels (I(0)) or after first
differencing (I(1)), without necessitating that all variables be cointegrated to the same order. This
adaptability circumvents the rigid pre-testing prerequisites of conventional cointegration techniques
(Ghouse et al., 2021). The ARDL approach concurrently estimates short-run dynamics via an error
correction mechanism and long-run equilibrium connections, offering a comprehensive
characterisation of adjustment processes crucial for evaluating policy timing (Shrestha & Bhatta,
2018). Third, ARDL demonstrates consistent reliability with relatively small samples while
preserving adequate statistical power, and it explicitly mitigates potential endogeneity using suitable
lag structures (Nkoro & Uko, 2016). This study treats exports and imports as distinct explanatory
variables instead of merging them into net exports, facilitating the identification of asymmetric
responses that would be concealed in aggregated models (Bahmani-Oskooee & Back, 2010).

Furthermore, this study provides four distinct contributions to the scholarly literature and
policy discussions. This study offers present empirical evidence on a period of unparalleled global
economic transformation, encompassing pandemic disruption, geopolitical fragmentation, and
Indonesia's proactive trade policy measures, which have not been sufficiently examined in previous
peer-reviewed literature. This study extends its analysis through 2024 to encompass the complete
cycle of shock, adjustment, and recovery. Secondly, it utilizes a methodologically advanced dynamic
modeling technique that distinctly differentiates between temporary variations and enduring
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changes, mitigates any endogeneity issues, and delivers accurate estimates of adjustment rates
essential for formulating prompt policy interventions. The disaggregated analysis of trade flows for
a detailed identification of balance of payments determinants, highlighting which elements are most
susceptible to policy interventions and which display higher resistance to change. This level of detail
is crucial for precise policy formulation. The findings provide actionable policy insights for
maintaining external stability amid increasing protectionism and fragmented global governance,
thereby affecting Indonesia's trade policy framework, monetary policy approach, and methods for
managing external balance (Metaxas & Weber, 2016; Adhikari, 2023) (See Figure 2)

Inflation
\ Current Account -
Exchange Rate > Balance of Payment
International /
Trade

Figure 2. Research Framework
2. METHOD

This study uses a quantitative approach, specifically time series econometric analysis, to
examine the symmetrical effects of inflation, exchange rates, and international trade on Indonesia's
balance of payments. The analysis uses quarterly secondary data from 2015Q1-2024Q4, yielding 40
observations. This period is significant because it includes the US-China trade conflict (2018-2019),
the COVID-19 pandemic (2020-2021), and Indonesia's implementation of 15 non-tariff measures,
which affected 127 trading partners, as part of its downstreaming policy. The dependent variable is
the current account in balance of payments (CA) measured in millions of US dollars, sourced from
Bank Indonesia's Statistics. Independent variables include the exchange rate (ER) representing
rupiah per US dollar using the Jakarta Interbank Spot Dollar Rate, inflation rate (INF) calculated as
year-on-year percentage change in the Consumer Price Index from Badan Pusat Statistik, exports
(EXP) and imports (IMP) measured in millions of US dollars from BPS Foreign Trade Statistics,
cross-verified with Ministry of Trade data.

Data were collected systematically through the documentation method, involving the
retrieval of macroeconomic statistics from official institutional databases. All data series were cross-
verified between multiple sources to ensure reliability before processing. Exchange rates represent
quarterly averages of daily rates, while trade values represent quarterly sums of monthly data. The
data were standardized for unit consistency and temporal comparability, organized in Microsoft
Excel, then processed using EViews 12 software. This systematic approach ensures transparency,
reliability, and full replicability.

Based on the source, the data used in this study is a time series (7) with the following long-
term and short-term estimation models (ECM-ARDL):

CAt :ﬁo+B1ERt+ﬁ2[NFt+ﬁ3EXPt+ﬁ4IMPt+Et ............. (1)
ACA; = 0CointEq(—1) + ), lag variabel + ¢;......... 2)

The analytical procedure employs the Autoregressive Distributed Lag (ARDL) bounds
testing approach developed by Pesaran et al. (2001), selected for several methodological advantages
over alternative cointegration techniques. Unlike the Johansen cointegration method which requires
all variables to be integrated of the same order and is sensitive to small sample sizes, ARDL
accommodates mixed integration orders I1(0) and I(1) without requiring uniform cointegration
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(Ghouse et al., 2021). Compared to the Engle-Granger two-step procedure which estimates long-
run and short-run relationships separately and suffers from small sample bias, ARDL
simultaneously estimates both relationships through a single reduced-form equation, improving
efficiency and avoiding the loss of information inherent in sequential estimation (Nkoro & Uko,
2016). The ARDL framework performs reliably with relatively small sample sizes while maintaining
statistical power (Shrestha & Bhatta, 2018), explicitly addresses potential endogeneity concerns
through appropriate lag structures that capture dynamic feedback effects (Kripfganz & Schneider,
2023), and provides robust inference even when regressors are not strictly exogenous. These
methodological strengths make ARDL particularly suitable for analyzing Indonesia's balance of
payments dynamics using the 40 quarterly observations available for this study. The analysis
proceeds through interconnected stages ensuring methodological rigor and valid inference.

The analysis begins with stationarity testing using the Augmented Dickey-Fuller (ADF) test to
determine each variable's integration order. This step proves essential because ARDL requires variables
integrated of order I(0) or I(1) but not I(2) or higher (Nkoro & Uko, 2016). The ADF test examines the
null hypothesis of unit root presence against stationarity, with specifications including both constant and
trend components. Subsequently, optimal lag length is determined through Vector Autoregression
(VAR) estimation using multiple information criteria: Akaike (AIC), Schwarz (SIC), and Hannan-Quinn
(HQ). The SIC receives priority due to its consistency property and superior small-sample performance,
selecting more parsimonious models that avoid overfitting (Kutu & Ngalawa, 2016). The selected lag
serves as the upper bound for ARDL specification, capturing relevant dynamics without consuming
excessive degrees of freedom.

Next, the ARDL bounds testing procedure tests for cointegration among the variables. The null
hypothesis of no cointegration is tested using the F-statistic with critical values adjusted for small samples
following Kripfganz & Schneider (2023). When the F-statistic exceeds the upper bound, cointegration is
confirmed, indicating a long-run equilibrium relationship exists among the variables. Conditional on
confirming cointegration, long-run coefficients are derived representing equilibrium relationships where
permanent changes in explanatory variables affect the balance of payments after all adjustments occur.
These parameters capture structural relationships persisting over extended horizons, informing
sustainable policy strategies. Simultaneously, short-run dynamics are captured through the Error
Correction Model, where the error correction term measures adjustment speed toward equilibrium. A
statistically significant negative error correction coefficient indicates deviations from long-run
equilibrium are systematically corrected over time, with the magnitude revealing how rapidly the system
returns to equilibrium following temporary shocks (McNown et al., 2018).

Finally, comprehensive diagnostic tests validate model specification and ensure reliable inference.
The Jarque-Bera test assesses residual normality, the Breusch-Pagan-Godfrey test examines
heteroscedasticity to confirm constant error variance, and the Breusch-Godfrey Lagrange Multiplier test
detects serial correlation to ensure the model captures all dynamic structures. Multicollinearity is assessed
through Variance Inflation Factors (VIF) and correlation matrices, with VIF exceeding 10 indicating
problematic collinearity (Shrestha, 2020). These procedures ensure coefficient estimates are unbiased
and efficient, and statistical inference remains valid (Asteriou & Hall, 2021; Brooks, 2019). To verify the
robustness of the baseline results, several sensitivity checks are performed. The model stability is
examined across different sub-periods to assess whether structural breaks associated with major
economic events such as the COVID-19 pandemic or trade policy shifts systematically affect the
estimated relationships. Alternative lag specifications are tested to confirm that the optimal lag selection
is not driving the main findings. Additionally, the estimation is repeated using different information
criteria (SIC and HQ) to ensure the results are not sensitive to the particular model selection approach
employed. These robustness checks collectively provide confidence that the reported findings reflect
genuine economic relationships rather than specification artifacts or sample-specific anomalies.
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3.  RESULTS AND DISCUSSION

3.1.  Stationarity and Integration Tests

Based on these analytical procedures, the final ARDL (1,2,2,0,0) specification was selected
from 2,500 evaluated models using the Akaike Information Criterion. The estimated long-run and
short-run models capture both equilibrium relationships and dynamic adjustment processes, with
all coefficients interpreted in the context of Indonesia's external balance management and
international trade dynamics during the study period. (See Table 1)

Table 1. Stationarity Test (ADF)

Series Statistics Prob.
D _CA -7.255891 0.000
ER, INF, EXP, IMP 21.198 0.0066

Source: Processed data with EViews 12

The integration characteristics of the variables in the data were examined using the
Augmented Dickey-Fuller test shown in Table 1, which revealed mixed properties. CA became
stationary after the first differentiation (D_CA), as reflected in the ADF statistic value of -7.256
with a probability of 0.000. This confirms that the CA variable has an integration order of one,
I (1). Conversely, ER, INF, EXP, and IMP are stationary at the level with a probability of
0.0066 (< 1%), so they can be treated as I(0). This combination of I(0)—I(1) meets the
prerequisites for ARDL modeling, as long as there are no variables of order I1(2).
Methodologically, these results indicate that short-term dynamics (through the first difference
of CA) and long-term relationships length (through explanatory variable levels) can be estimated
consistently within the ARDL framework, followed by lag length selection and bounds testing to
test for cointegration.

3.2. Optimal Lag Length Selection
Table 2. Optimal Lag Length Test (VAR Estimation)

Lag LogL AIC
0  -1211.367 67.575
1 | -1,118,908 63,828
2 -1,103,775 64,376
3 -1,088,209 64.9
4  -1,035,671 63.37

Source: Processed data with EViews 12

In Table 2 The results of the lag length selection based on the Akaike Info Criterion (AIC)
in the VAR estimation are shown in Table 2, with the lowest AIC value at lag 4 (AIC = 63.37),
which is smaller than other alternatives (e.g., lag 1 = 63.83). The consistent increase in LogL. with
the addition of lags and the minimum AIC at lag 4 indicate that the inter- variable dynamic structure
is best represented by four lags. With quarterly data (2015-2024), this choice is also in line with
practical rules that generally allow up to four lags to capture seasonal cycles and policy delays. In
the ARDL context, these results can be used as an upper bound for lag selection, for example,
setting a maximum lag of 4 for the dependent and explanatory variables, then determining the most
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effective lag combination with AIC/SIC in the final ARDL estimation.

3.3. ARDL Bound Test and Cointegration Analysis
Table 3. ARDL Cointegration Test (Bound Test)

Statistical Test | Value Sig. I(1)
F-Statistic 33.733 5 3.49
k 4

Source: Processed data with EViews 12

In Table 3 The results of the ARDL bounds test (Table 3) show strong evidence of
cointegration between CA and its four independent variables (ER, INF, EXP, IMP). The F-statistic
value of 33.733 far exceeds the upper limit (I(1)) at the 5% level of 3.49 for k = 4, so the null
hypothesis of "no long-term relationship" is rejected. Thus, this model is feasible to estimate within
the ARDL framework with separation of long-run coefficients and short- run adjustment
mechanism through the Error Correction Model (ECM). Thus, this model can interpret the level
coefficient as a long-run effect binding on the CA equilibrium, while the first differentiated
component captures short-run dynamics. As expected, the error correction term (ECT) in the ECM
model will be significant and the sign of the will be negative reflecting the speed of CA adjustment
back to the long-run path after a deviation.

3.4. Long-Run Estimation Results

Table 4. Long-Run ARDL Estimation

Variable Coeff. (3) Std. Error t-Stat Prob.
C 5157.833 4563.265 1.1303 0.267
NT —0.635 0.3520 —1.8038 0.082
INF —3468.811 1767.482 —1.963 0.059
EXP 2.4342 0.1214 20.425 0.000
IMP —2.5669 0.1651 —15,549 0.000

Source: Processed data with EViews 12

The long-term ARDL estimation model that can be formulated in this study is as
follows:

CA, = 5157.833 — 0.635ER, — 3468.811INF, + 2.434EXP, — 2.566IMP;........... 3)

Based on the long-term ARDL model estimates in Table 4, Indonesia's balance of
payments indicates several significant relationships between the economic variables tested.
Inflation (INF) has a significant negative coefficient at the 10% level, with a value of -3468.811,
indicating that an increase in inflation has the potential to worsen the balance of payments.
This shows that inflationary pressure tends to reduce Indonesia's external competitiveness,
thereby reducing the performance of the balance of payments in the long term. Conversely, the
exchange rate (ER) shows a negative coefficient of -0.635, although the result is not entirely
significant at the 5% level (p = 0.082), suggesting that exchange rate fluctuations have a relatively
weak but still significant impact on the balance of payments.

Meanwhile, the export variable (EXP) has a highly significant positive coefficient of 2.4342,
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with a very high t-statistic value (t = 20.425) and a probability close to zero (p = 0.000), indicating
that an increase in exports clearly contributes positively to the balance of payments. This is in line
with expectations that the expansion of international trade can improve the country's foreign
exchange flows. On the other hand, imports (IMP) have a very negative effect on the balance of
payments, with a highly significant coefficient of -2.5669 (t = -15.549), indicating that an increase
in imports will burden Indonesia's balance of payments, creating an imbalance that needs to be
watched in economic policy. All these findings illustrate how interactions between economic
variables affect Indonesia's balance of payments in the period studied, with international trade and
more cautious macroeconomic policies being key to maintaining the country's economic stability.

3.5. Short-Term Estimation Results

Table 5. Short-Term Estimation (ECM-ARDL)

Variable A = Coeff. Std. Error t-Stat Prob.
CointEq(-1) —0.9766 0.0632 —15.4448 0.000
(ECT)

D(ER) —0.635 0.3520 —1.8038 0.082
D(ER(-1))  —3468.811 1767.482 -1.963 0.059
DANF) 2.4342 0.1214 20.425 0.000
D(NF(-1)) -—2.5669 0.1651 —15.549 0.000

Source: Processed data with EViews 12

The short-term ECM-ARDL model with error correction term (ECT) in this study can
be formulated as follows:

ACA, = —0.9766CointEq(—1) + (—0.635AER, + 2.434AINF, — 2.566AINF;_1))..(4)

Short-term estimates using the ECM-ARDL model (Table 5) show an interesting dynamic
relationship between economic variables in explaining movements in Indonesia's balance of
payments. The CointEq(-1) coefficient or error correction term (ECT) of -0.9766 indicates a rapid
and significant adjustment in the short term to return to long-term equilibrium after a disturbance.
The very large t-statistic value (t = - 15.4448) and probability close to zero (p = 0.000) confirm that
the adjustment process towards long-term equilibrium is quite efficient.

In addition, changes in exchange rates (AER) and inflation (AINF) have a significant impact,
although there are differences in the direction and intensity of their effects. For the exchange rate,
current changes (D(ER)) have a significant negative impact on the balance of payments (p = 0.082),
while changes in the exchange rate in the previous period (D(ER(-1))) have a significant negative
impact on Indonesia's balance of payments (p = 0.059). On the other hand, changes in inflation
(DNF)) have a significant positive effect with a coefficient of 2.4342 (p = 0.000), which shows
that short-term inflation fluctuations can improve the balance of payments, although this effect
appears to contradict the long-term results. Conversely, changes in inflation in the previous period
(DANF(-1))) have a very significant negative effect on the balance of payments (p = 0.000),
indicating that the impact of inflation is more pronounced if it continues. Overall, these results
illustrate a complex and dynamic relationship between inflation, exchange rates, and the balance of
payments in the short term.
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3.6. Model Diagnostic Tests

Figure 3. Normality Test (Jaque-Bera)
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In Figure 3 The results of the residual normality test conducted using the Jarque-Bera test
show a statistical value of 1.013453 with a probability of 0.602465. This probability value is greater
than 0.05, so indicates that there is insufficient evidence to reject the null hypothesis, which states
that the residuals from the ARDL model follow a normal distribution. Thus, it can be concluded
that the residuals generated from this model do not show significant deviations from normality,
which is an important indication that the regression model used is valid for further analysis.
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w
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Source: Processed data with EViews 12

Table 6. Multicollinearity Correlation Test

Correlation ER INF EXP IMP
ER 1,000
INF -0.175 1,000
EXP 0.737 0.056 1,000
IMP 0.748 0.045 0.952 1,000

Source: Processed data with EViews 12

Based on Table 6 the results of the multicollinearity test shown in the table 6, there are
several things that need to be considered regarding the relationship between variables in this
model. The test results show that there is a fairly strong positive correlation between the export
(EXP) and import (IMP) variables, with a correlation value of 0.952. This high correlation indicates
a close relationship between the two, which can cause multicollinearity problems if both are
included in a single regression model. Meanwhile, the exchange rate (ER) and inflation (INF)
variables show a relatively weak negative correlation (-0.175), while the correlation between exports
(EXP) and the exchange rate (ER) of 0.737 is also quite high, although not as high as the correlation
between exports and imports. The correlation between imports (IMP) and exchange rate (ER),
which reaches 0.748, shows a fairly strong positive relationship, although not as strong as the
correlation between exports and imports. Overall, although there are no extreme correlations (above
0.9) between variables in the model, the high correlation between exports and imports needs
to be watched carefully because it can make it hard to identify the independent effects of each
variable in the model. Even so, this ARDL model is still worth continuing because, theoretically,
the close relationship between exports and imports reflects a normal interaction in an open
economy, where these two variables directly influence each other in determining the trade balance.
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It should be noted that in the context of the ARDIL model, although multicollinearity
can cause variability in short-term coefficient estimates, this model remains robust in separating
the long-term and short-term effects between variables. Therefore, even though the correlation
or VIF indicates a high correlation, the ARDL model is still able to identify dynamic relationships
between relevant variables, both in the long term and short term. Adding lags to variables also
reduces multicollinearity issues because it takes into account past effects, which can reduce
direct dependence between these variables.

Table 7. Heteroscedasticity Test (Breusch-Pagan-Godfrey)

F-Statistic 0.693
Obs* R-squared 6.922

Source: Processed data with EViews 12

Based on Table 7 the results of the Breusch-Pagan-Godfrey test, there is insufficient
evidence to detect heteroscedasticity in the model. In other words, the model residuals do not show
a pattern of non-constant variance with changes in predicted values, which means that the
assumption of homoscedasticity (constant residual variance) is maintained. Therefore, this model
can be considered valid in terms of heteroscedasticity, and the estimation of its coefficients is not
affected by the problem of non-constant variance.

Table 8. Autocorrelation Test (Breusch-Godfrey LM)

F-Statistic 0.552
Obs* R-squared 3.201

Source: Processed data with EViews 12

In Table 8 the results of the autocorrelation test using Breusch-Godfrey LM show that
the model does not experience significant autocorrelation problems. The F-statistic value
obtained is 0.552 and the Obs R-squared value is 3.201, which is lower than the critical value at a
significance level of 5%, indicating that there is insufficient evidence to reject the null
hypothesis that the model residuals do not have autocorrelation. In other words, the ARDL
model residuals do not show serial correlation between errors in adjacent periods, which
indicates that the assumption of residual independence is maintained. Therefore, this model can
be considered wvalid in terms of the absence of autocorrelation, which strengthens the reliability of
coefficient estimation and provides a strong basis for further analysis without distortion due to
inter-residual correlation.

3.7.  Discussion of Findings

The empirical results reveal that macroeconomic variables and international trade dynamics
exert significant and theoretically consistent influences on Indonesia's balance of payments during
the 2015-2024 period, providing robust evidence that external balance management remains highly
sensitive to domestic price stability, exchange rate movements, and trade flows. The negative effect
of inflation on the balance of payments operates through multiple interconnected transmission
mechanisms rooted in the purchasing power parity framework, whereby sustained domestic
inflation erodes international price competitiveness by raising the relative cost of domestically
produced goods, thereby reducing export demand while simultaneously stimulating imports of
cheaper foreign alternatives. This competitiveness erosion proves particularly pronounced in
Indonesia's case, where export composition remains heavily weighted toward commodities and
intermediate goods competing in highly price-sensitive global markets. Recent empirical evidence
from emerging Asian economies confirms that inflation volatility significantly dampens export
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performance through increased pricing uncertainty and reduced predictability in cross-border
transactions (Pham et al., 2023; Thorbecke & Salike, 2020). Beyond direct price competitiveness,
elevated inflation generates broader macroeconomic uncertainty that discourages both domestic
and foreign investment in tradable sectors, constraining productive capacity expansion that would
otherwise support export growth (Ha et al., 2019). This inflation-uncertainty nexus proves especially
detrimental during periods of global trade fragmentation, as risk-averse exporters and importers
face compounded difficulties in forecasting returns and managing exchange rate exposure.

The relatively weak and marginally insignificant long-run effect of the exchange rate on
Indonesia's balance of payments warrants careful interpretation, as it appears to contradict the
conventional Marshall-Lerner condition predicting that currency depreciation should improve the
trade balance when demand elasticities are sufficiently high. This finding aligns with recent research
demonstrating that the traditional expenditure-switching mechanism has weakened substantially in
the era of global value chains and fragmented production networks (Adler, Meleshchuk, & Buitron,
2019; Bussiere et al., 2020). Indonesia's deep integration into regional and global supply chains,
particularly in manufacturing and electronics assembly, implies that a significant proportion of
export value comprises imported intermediate inputs and capital goods. Consequently, rupiah
depreciation generates opposing effects by reducing the foreign currency price of final exports while
simultaneously raising the domestic currency cost of imported inputs, compressing profit margins
and potentially offsetting volume gains. Empirical studies on ASEAN economies confirm this
import content channel, showing that export price elasticities have declined markedly as production
sharing intensifies (Thorbecke & Salike, 2020). Furthermore, Indonesia's commodity export structure
introduces additional complexity, as global prices for coal, palm oil, nickel, and other primary
products are predominantly determined by international demand conditions and dollar-
denominated contracts rather than bilateral exchange rates. The prevalence of dollar invoicing
means that exchange rate pass-through to export volumes operates with substantial lags and
uncertainty, particularly when global demand remains sluggish (Gopinath et al.,, 2020). These
structural characteristics collectively explain why exchange rate adjustments produce limited balance
of payments improvements in the short to medium term, underscoring the importance of
complementary policies targeting productivity enhancement and value-added upgrading rather than
relying solely on exchange rate depreciation as a balancing mechanism.

The highly significant positive effect of exports and substantial negative effect of imports
on the balance of payments confirm standard open economy macroeconomic predictions while
revealing important asymmetries in Indonesia's trade structure. Export expansion generates current
account inflows financing import payments, servicing external debt, and building foreign reserve
buffers essential for managing capital account volatility. The magnitude of the export coefficient
suggests that policies promoting diversification and market access improvement can yield
substantial balance of payments benefits, particularly when targeted toward high-value-added
manufacturing and services sectors with lower import content. Recent evidence demonstrates that
export sophistication and quality upgrading significantly enhance trade balance resilience to external
shocks (Henn et al., 2017). Indonesia's downstreaming policy, which restricts raw material exports
to promote domestic processing, represents an ambitious attempt to shift export composition
toward higher-value products. While this strategy has succeeded in attracting foreign direct
investment in nickel smelting and battery precursor industries, it has also generated tensions with
trading partners and raised concerns about optimal resource allocation (Patunru, 2023). The policy's
long-run balance of payments impact remains contingent on whether domestic processing industries
achieve international competitiveness and whether forward linkages to downstream manufacturing
emerge, enabling sustained value capture beyond initial mineral refining stages. Conversely, the
import coefficient magnitude exceeds that of exports, indicating that import growth exerts stronger
proportional impact on external balance deterioration than equivalent export growth contributes to
improvement. This asymmetry reflects Indonesia's import structure dominated by intermediate
inputs, capital goods, and consumption items with limited domestic production substitutes.
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Empirical decomposition reveals that industrial intermediate goods and machinery constitute the
largest share, reflecting technology and input dependencies of Indonesia's manufacturing sector
(Athukorala & Patunru, 2025). While these imports prove essential for maintaining productive
capacity and export competitiveness, they create structural vulnerability whereby any domestic
demand expansion or investment surge automatically generates proportional import increases,
constraining balance of payments improvement achievable through conventional expenditure-
switching policies.

The coexistence of export expansion in capital-intensive extractive sectors and import
penetration in labor-intensive manufacturing creates critical wage inequality dynamics with
profound social and economic implications that warrant careful policy attention. Theoretical models
of trade and inequality predict that developing countries should experience wage convergence and
poverty reduction through export-led growth in labor-intensive sectors, yet Indonesia's recent
experience deviates from this Stolper-Samuelson prediction due to its particular export
specialization pattern (Helpman, 2017). The concentration of export growth in natural resource
processing and extraction industries, rather than labor-intensive manufacturing, limits distributional
benefits of trade integration. Empirical evidence from Indonesia's labor markets confirms that
workers employed in export-oriented extractive industries earn substantial wage premiums relative
to manufacturing workers, with the gap widening significantly following implementation of
downstreaming policies directing investment toward capital-intensive nickel and aluminum smelters
rather than labor-absorbing final goods production (Lahadalia et al., 2024). Simultaneously, import
competition in textiles, garments, and footwear has suppressed wage growth among lower-skilled
workers, many of whom are women concentrated in specific industrial districts. Recent studies on
ASEAN trade integration document that import exposure reduces employment and earnings in
affected manufacturing sectors, with limited worker transitions to expanding industries due to
geographic and skill mismatches (McCaig & Pavcnik, 2018). These labor market rigidities imply that
balance of payments adjustments achieved through export promotion in extractive sectors and
import liberalization in manufacturing generate distributional costs that standard aggregate welfare
analysis overlooks. When trade integration produces concentrated gains for capital owners and
skilled workers in export industries while imposing diffuse losses on semi-skilled manufacturing
workers, public support for open trade policies erodes, creating political economy pressures for
protectionist interventions that may ultimately prove counterproductive for aggregate welfare and
growth (Colantone & Stanig, 2018). Indonesia's recent turn toward more restrictive trade policies,
including expansion of non-tariff measures affecting 127 trading partners, partly reflects these
distributional tensions and perceived need to shield vulnerable domestic industries from foreign
competition.

Addressing export-import wage inequality concerns requires integrated policy responses
extending beyond conventional macroeconomic management to encompass active labor market
policies, education investments, and targeted support for workers and communities adversely
affected by trade adjustment, while maintaining the efficiency gains from trade integration.
International experience demonstrates that effective adjustment assistance programs combining
income support, retraining opportunities, and mobility subsidies can mitigate distributional costs
while preserving aggregate efficiency gains (Autor et al., 2013). In Indonesia's context, priority
interventions should include expanding vocational training programs aligned with emerging skill
demands in growing industries, improving geographic mobility through housing and transportation
support, and strengthening social safety nets to buffer income shocks during sectoral transitions.
Industrial policy initiatives should explicitly consider employment generation alongside value-added
objectives, directing incentives toward sectors combining export competitiveness with substantial
labor absorption capacity. The downstreaming strategy could be refined to prioritize downstream
processing stages and final goods manufacturing employing larger workforces rather than focusing
exclusively on capital-intensive smelting operations. Recent research on industrial policy
effectiveness in developing Asia highlights those successful cases such as Vietnam and Bangladesh
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achieved rapid export growth and poverty reduction by promoting labor-intensive manufacturing
exports, suggesting Indonesia's resource-focused strategy may need complementary interventions
to achieve inclusive growth outcomes (Juhasz et al., 2024). From monetary policy and exchange rate
management perspectives, the relatively weak exchange rate effect suggests that relying on currency
depreciation as the primary adjustment mechanism proves insufficient. Bank Indonesia should
therefore prioritize inflation stability as the foundational prerequisite for external balance, as
empirical results demonstrate that sustained price pressures generate more substantial balance of
payments deterioration than exchange rate fluctuations produce improvements. This inflation-first
approach aligns with current monetary policy frameworks emphasizing credible inflation targeting,
but requires vigilant monitoring of second-round effects from commodity price shocks and
imported inflation that can destabilize domestic price expectations. Trade policy authorities face the
challenge of balancing protectionist pressures arising from distributional concerns against efficiency
and growth benefits of open markets. The Ministry of Trade should pursue strategic trade
agreements securing market access for Indonesia's emerging processed commodity exports while
negotiating temporary safeguards and adjustment assistance mechanisms for import-sensitive
industries undergoing structural transformation. Indonesia's participation in the Regional
Comprehensive Economic Partnership offers potential export expansion opportunities, but
realizing these gains requires parallel investments in trade facilitation infrastructure, customs
modernization, and standards harmonization that reduce transaction costs (Grainger et al., 2018).
The Financial Services Authority should monitor how balance of payments pressures transmits to
banking sector vulnerabilities through exchange rate exposures, foreign currency borrowing, and
sectoral credit concentrations, implementing macroprudential regulations including loan-to-value
limits, sectoral exposure caps, and countercyclical capital buffers to insulate the financial system
while maintaining credit availability (Ghosh et al., 2018).

3.8.  Policy Implications and Recommendations

This study provides several important implications regarding the relationship between exchange
rates, inflation, exports, imports, and Indonesia's balance of payments. Through the result the
long-term and short-term effects of economic variables by the ARDL model that successfully
identified, thus policymakers, communities, NGOs, educators, industry, or local governments need
to take consistent steps to strengthen Indonesia's position in international trade through the balance
of payments.

Bank Indonesia should strengthen its inflation targeting framework by maintaining the policy
rate at levels consistent with achieving the 2-4% inflation target band over the medium term,
recognizing that sustained price stability constitutes the most critical prerequisite for balance of
payments equilibrium based on empirical evidence. Operationally, this requires transparent forward
guidance on monetary policy intentions, data-dependent decision-making responsive to emerging
inflation pressures, and enhanced communication strategies anchoring inflation expectations among
households and businesses. When facing external shocks such as global commodity price surges or
supply chain disruptions, the central bank should cleatly distinguish between temporary price level
adjustments and persistent inflation dynamics, avoiding excessive monetary tightening that could
unnecessarily suppress output when inflation proves transitory. Bank Indonesia should enhance
analytical capacity for decomposing inflation into imported, domestic demand-driven, and supply-
constrained components, enabling more precise calibration of monetary instruments to address
specific inflationary sources. Given limited exchange rate pass-through to the balance of payments
documented in this study, Bank Indonesia should avoid relying on currency depreciation as the
primary external adjustment tool, instead prioritizing exchange rate stability within a managed float
regime that limits excessive volatility while permitting gradual adjustments reflecting fundamental
changes in terms of trade and productivity differentials. This balanced approach requires sufficient
foreign reserve buffers to intervene when disorderly market conditions threaten financial stability,
while avoiding prolonged one-sided interventions that distort price signals and encourage speculative
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positioning.

The Ministry of Trade should reform Indonesia's export promotion strategy to prioritize
sectors combining high value-added potential with substantial employment generation capacity,
moving beyond the current narrow focus on capital-intensive resource processing delivering limited
distributional benefits. Specifically, the government should identify and support export opportunities
in labor-intensive manufacturing subsectors including garments, footwear, furniture, and food
processing where Indonesia maintains latent comparative advantage but faces competitiveness
constraints due to infrastructure deficiencies, regulatory barriers, and skill gaps. Concrete
interventions should include establishing dedicated export processing zones with streamlined
customs procedures, reliable utilities, and logistics connectivity; providing matching grants for quality
certification and international standards compliance; facilitating access to export credit through
subsidized guarantee schemes targeting small and medium enterprises; and negotiating bilateral and
regional trade agreements securing preferential market access for priority products. These initiatives
should be implemented through a coordinated institutional framework led by the Ministry of Trade
with active participation from the Investment Coordinating Board, Ministry of Industry, and
provincial governments, with annual performance reviews assessing export value growth,
employment creation, and market diversification outcomes against predetermined targets. The
downstreaming policy should be refined to incorporate explicit labor intensity criteria alongside
value-added metrics when determining which processing stages receive export restriction exemptions
or investment incentives, ensuring industrial policy generates inclusive growth rather than
concentrating benefits among capital owners.

The Ministry of Manpower in coordination with the Ministry of Education should expand
active labor market programs supporting workers displaced by import competition or sectoral
restructuring to address export-import wage inequality dynamics documented in this study.
Specifically, the government should establish regional retraining centers in manufacturing-intensive
provinces offering vocational courses aligned with emerging skill demands in export-competitive
industries, logistics, and services sectors. These programs should provide stipends covering living
expenses during training periods, placement assistance connecting graduates with employers, and
portable credential systems enabling skill recognition across regions and firms. Financing should
come from dedicated trade adjustment assistance funds capitalized through import tariff revenues or
general budget allocations, with benefit eligibility determined through objective criteria including
prior employment in import-affected sectors, regional unemployment rates, and household income
levels. International experience suggests that effective programs combine income support, skill
upgrading, and mobility assistance, with successful cases achieving 60-70% re-employment rates
within twelve months (Hyman, 2018). Indonesia should pilot such initiatives in textile and footwear
manufacturing districts experiencing concentrated import exposure, scaling programs gradually as
implementation capacity strengthens and outcome evaluations demonstrate effectiveness.

The Ministry of Finance should strengthen fiscal-monetary coordination mechanisms
through formalized consultation processes ensuring that expenditure policies, subsidy programs, and
revenue mobilization strategies align with inflation targeting objectives and external balance
sustainability. When inflation pressures emerge, particularly from supply-side constraints in food or
energy markets, fiscal authorities should prioritize targeted interventions addressing specific
bottlenecks rather than broad subsidies exacerbating demand pressures and complicating monetary
management. For example, infrastructure investments improving agricultural productivity and
distribution efficiency prove more effective than blanket fuel subsidies stimulating consumption and
widening the current account deficit. The Ministry should develop contingency fiscal plans activating
automatically when the balance of payments deteriorates beyond predetermined thresholds,
including expenditure adjustments, revenue enhancement measures, and external financing
arrangements preventing disorderly adjustments threatening macroeconomic stability. These
automatic stabilizers should be designed transparently and enacted through legislation, avoiding
discretionary interventions subject to political interference. The Financial Services Authority should
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enhance macroprudential regulations governing banks' foreign exchange exposures and sectoral
credit concentrations to mitigate financial stability risks arising from balance of payments pressures.
Specifically, OJK should tighten loan-to-value limits on foreign currency borrowing by non-
exporting corporates, introduce dynamic provisioning requirements increasing with aggregate credit
growth rates, and implement sectoral exposure caps preventing excessive lending to import-
dependent industries vulnerable to exchange rate shocks. These regulations should be calibrated
countercyclically, tightening during credit booms and external surplus periods while relaxing
moderately during downturns to avoid procyclical tightening amplifying contractions. OJK should
strengthen supervision of banks' currency mismatch positions through regular stress testing scenarios
incorporating balance of payments crises, exchange rate depreciation, and sudden capital flow
reversals, requiring institutions failing robustness tests to raise additional capital or reduce risk
exposures.

Successtul implementation of these recommendations requires political commitment at the
highest levels, bureaucratic coordination across ministries and agencies with overlapping
responsibilities, and sustained monitoring mechanisms tracking progress against measurable
indicators. The National Economic Council or equivalent coordinating body should establish an
external balance task force with quarterly reporting obligations to the President, ensuring
accountability and enabling rapid course corrections when policies prove ineffective or generate
unintended consequences. Public communication explaining policy rationale and expected outcomes
can build stakeholder support while managing expectations about adjustment timelines and
distributional tradeoffs. Ultimately, achieving sustainable balance of payments equilibrium
compatible with inclusive growth requires integrated policy frameworks addressing macroeconomic
stability, structural competitiveness, labor market flexibility, and social protection simultaneously
rather than relying on isolated interventions in any single domain. Recent evidence from successful
emerging market experiences demonstrates that coordinated approaches combining prudent
monetary policy, strategic industrial development, effective social safety nets, and proactive labor
market interventions generate superior outcomes in terms of both external stability and distributional
equity compared to fragmented policy responses addressing each dimension separately (Juhasz et al.,
2023). Indonesia's policymakers should draw lessons from these experiences while adapting
recommendations to the country's specific institutional capacities, political economy constraints, and
development priorities.

4. CONCLUSION

Based on the results of empirical analysis using the Autoregressive Distributed Lag
(ARDL) approach, this study concludes that the variables of inflation, exchange rate, Exports
and imports have a significant impact on Indonesia's balance of payments performance during the
2015-2024 period. Findings show that inflation has a negative effect on the balance of payments in
the long term, indicating that increased domestic price pressures can reduce export competitiveness
and worsen Indonesia's external position. The rupiah exchange rate also has a negative effect,
although not entirely significant, which indicating that the weakening of the rupiah has not been
fully able to boost exports due to high dependence on imported goods and foreign raw materials.

Conversely, the export variable has a very significant positive effect on the balance of
payments. Increased exports have proven to play an important role in improving the current
account balance through increased national foreign exchange earnings. On the other hand, imports
have a negative and significant effect, indicating that an increase in import activity worsens the
balance of payments, especially if it is dominated by imported consumer goods or raw materials that
are not offset by an increase in exports. These results reinforce the view that the trade balance is a
major factor in determining the external stability of the Indonesian economy. Meanwhile, the Short-
term analysis using the Error Correction Model (ECM) shows that deviations from long-term
equilibrium will be corrected quickly, as reflected in the significant and negative error correction
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term (ECT) value of -0.9766. This indicates that Indonesia's economic adjustment mechanism to
external shocks is quite efficient, so that the balance of payments tends to return to equilibrium in
a relatively short time. In addition, the results of the classical assumption test show that the ARDL
model used has met the wvalidity criteria, with normal residuals, no heteroscedasticity or
autocorrelation, and correlations between variables that are still within reasonable limits.

From monetary policy and exchange rate management perspectives, the relatively weak
exchange rate effect suggests that relying on currency depreciation as the primary adjustment
mechanism proves insufficient. Bank Indonesia should therefore prioritize inflation stability as the
foundational prerequisite for external balance, as empirical results demonstrate that sustained price
pressures generate more substantial balance of payments deterioration than exchange rate
fluctuations produce improvements. This inflation-first approach aligns with current monetary
policy frameworks emphasizing credible inflation targeting, but requires vigilant monitoring of
second-round effects from commodity price shocks and imported inflation that can destabilize
domestic price expectations. Trade policy authorities face the challenge of balancing protectionist
pressures arising from distributional concerns against efficiency and growth benefits of open
markets. The Ministry of Trade should pursue strategic trade agreements securing market access for
Indonesia's emerging processed commodity exports while negotiating temporary safeguards and
adjustment assistance mechanisms for import-sensitive industries undergoing structural
transformation. Indonesia's participation in the Regional Comprehensive Economic Partnership
offers potential export expansion opportunities, but realizing these gains requires parallel
investments in trade facilitation infrastructure, customs modernization, and standards
harmonization that reduce transaction costs (Grainger et al., 2018). The Financial Services Authority
should monitor how balance of payments pressures transmits to banking sector vulnerabilities
through exchange rate exposures, foreign currency borrowing, and sectoral credit concentrations,
implementing macroprudential regulations including loan-to-value limits, sectoral exposure caps,
and countercyclical capital buffers to insulate the financial system while maintaining credit
availability (Ghosh et al., 2018).

Despite the robust empirical findings and their policy relevance, this study confronts several
methodological and contextual limitations that constrain generalizability and causal interpretation,
necessitating careful qualification of conclusions and suggesting specific directions for future
research. Methodologically, the reliance on aggregate quarterly national-level data obscures
substantial sectoral and regional heterogeneity in balance of payments dynamics that may critically
shape policy effectiveness. For instance, the exchange rate effects on exports likely differ markedly
between commodity sectors where prices are set in global markets versus manufacturing sectors
competing on price and quality, yet the aggregate specification cannot distinguish these differential
responses. Similarly, import sensitivities to domestic demand and exchange rates plausibly vary
across consumption goods, intermediate inputs, and capital equipment, with distinct implications
for optimal trade and industrial policies that remain unidentified in this framework. The 40-
observation sample, while adequate for ARDL estimation, limits statistical power to detect smaller
effects or complex non-linearities, and precludes robust subsample analysis examining whether
relationships have evolved over distinct sub-periods such as pre-pandemic versus post-pandemic
eras or across different monetary policy regimes. The quarterly data frequency, though appropriate
for capturing macroeconomic adjustment dynamics, cannot illuminate higher-frequency responses
to policy announcements or external shocks that may prove relevant for financial market
participants and short-term policy calibration. Measurement limitations also warrant
acknowledgment: the balance of payments aggregates employed obscure compositional shifts within
the current account, such as movements between goods trade, services trade, and primary income
flows that may respond heterogeneously to explanatory variables and carry distinct welfare
implications. The reliance on official exchange rate data overlooks parallel market or informal sector
transactions that may constitute non-negligible components of external flows in emerging
economies, potentially biasing estimates if informal transactions respond differently to
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macroeconomic conditions than formal recorded flows.

Contextually, the study's geographic focus on Indonesia limits external validity and
generalizability to other emerging markets facing distinct structural characteristics, institutional
frameworks, and policy environments. Indonesia's unique combination of commodity export
dependence, archipelagic geography, demographic dividend, and political economy of resource
nationalism may generate balance of payments dynamics that diverge substantially from other
developing economies, implying that coefficient magnitudes and even directional effects estimated
here should not be extrapolated mechanically to alternative settings without careful contextual
adjustment. The omission of potentially important explanatory variables constitutes another
limitation. Global financial conditions such as US Federal Reserve policy rates, international risk
sentiment measured by indicators like the VIX, and terms of trade shocks affecting commodity
exporters are excluded from the specification despite theoretical and empirical evidence suggesting
their relevance for emerging market external balances (Shousha, 2016; Miranda-Agrippino & Rey,
2020). Similarly, the model does not explicitly incorporate measures of trade policy restrictiveness,
capital account openness, or foreign direct investment flows that likely mediate how inflation,
exchange rates, and trade volumes translate into balance of payments outcomes. The cross-sectional
nature of the data precludes identification of causal effects in the strict sense, as simultaneity and
reverse causality concerns persist despite ARDL's superior handling of endogeneity relative to static
methods: for example, balance of payments pressures may trigger policy responses affecting
inflation and exchange rates, generating bidirectional causality that the reduced-form ARDL
specification cannot fully disentangle. The potential for structural breaks associated with major
economic events including the 2020 pandemic, the 2018-2019 trade war escalation, or Indonesia's
2020 nickel export ban remains inadequately addressed, as the baseline specification imposes
parameter constancy throughout the sample period despite theoretical reasons to expect regime-
dependent relationships.

Future research should address several key extensions to achieve more comprehensive
understanding of Indonesia's balance of payments dynamics. Initially, disaggregated sectoral analysis
using industry-level or firm-level panel data would reveal heterogeneous responses across tradable
sectors, identifying which industries exhibit strongest sensitivity to exchange rates, inflation, or
import dependence for more targeted policy interventions. Next, incorporating structural break
tests and time-varying parameter models would formally assess whether balance of payments
relationships have shifted across policy regimes, with attention to asymmetries between expansion
and contraction phases that critically affect policy design. Additionally, augmenting the framework
with global financial variables including US monetary policy indicators, commodity price indices,
and financial volatility measures would better isolate Indonesia-specific factors from common
external drivers, strengthening causal identification during global financial turbulence.

Furthermore, quasi-experimental designs exploiting discrete policy changes such as the
nickel export ban or trade agreement signings could provide more credible causal identification
through difference-in-differences or synthetic control methods. Integrating micro-level labor
market data with trade exposure measures would enable direct examination of wage inequality
mechanisms, tracing how import competition and export opportunities affect earnings across skill
levels and regions. Moreover, comparative multi-country studies encompassing ASEAN economies
would assess external validity of findings and leverage cross-country variation to achieve stronger
causal identification. Finally, incorporating financial sector variables including bank credit growth,
capital flows, and financial conditions would more comprehensively capture transmission channels
linking real economy variables to external balance outcomes. These extensions would collectively
strengthen the empirical foundation for evidence-based policymaking in Indonesia's external sector.
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