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Abstract 

 

This study investigates how energy dependence and trade structure influence current-

account sustainability in the ASEAN-5 (Indonesia, Malaysia, Thailand, the Philippines, and 

Vietnam) over 2014–2023. Focusing on the region’s vulnerability to energy price volatility 

and evolving trade patterns, the analysis evaluates long- and short-run relationships 

between the current account, energy trade balance, overall trade balance, real GDP per 

capita, and exchange rate movements. A panel Autoregressive Distributed Lag (ARDL) 

model with a Pooled Mean Group (PMG) estimator is applied, and long-run robustness is 

verified using panel Fully Modified Ordinary Least Squares (FMOLS). The results confirm 

a stable long-run equilibrium in which both energy and non-energy trade balances 

significantly and positively contribute to current-account positions. Higher real income 

and a depreciated exchange rate are also associated with sustained current-account 

improvements, reflecting capacity expansion and expenditure-switching effects. Short-

run adjustments differ across countries, shaped by their import dependence, energy mix, 

and external balance-sheet conditions. Robustness checks affirm the stability of the 

estimated long-run relationships. These findings highlight the importance of 

strengthening energy trade resilience, enhancing non-energy tradable sectors, and 

maintaining prudent exchange-rate flexibility to support external sustainability in the 

ASEAN-5. 
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1. Introduction 

The sustainability of a country’s current account has long 

been regarded as a barometer of external stability and 

economic resilience [1–3]. In a global economy 

characterized by interconnected trade and capital flows, 

the ability of nations to maintain a sustainable current 

account is essential for reducing exposure to financial 

fragility [4]. Historical evidence shows that prolonged and 

unsustainable current account deficits can quickly erode 

investor confidence, trigger capital flight, and undermine 

long-term growth prospects. This pattern has been 

observed during major economic crises, including the 

Latin American debt crisis of the 1980s and the Asian 
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financial crisis of 1997 [5–7]. The determinants of 

external sustainability are multidimensional and vary 

across countries. They reflect not only policy choices 

related to fiscal and monetary management but also 

structural factors such as production capacity, export 

competitiveness, and the degree of dependence on 

imported energy. 

Among these structural dimensions, energy dependence 

has become increasingly important. Energy commodities, 

including oil, coal, and electricity, represent a significant 

portion of global trade flows, and fluctuations in their 

prices and volumes have direct implications for current 

account performance [8, 9]. Countries that rely heavily on 

imported energy are vulnerable to increases in global 

energy prices, which raise import costs and deteriorate 

current account balances [10, 11]. In contrast, energy-

exporting economies are often exposed to volatility in 

international markets that can generate instability in 

external revenues and contribute to cyclical fluctuations 

in the current account [12, 13]. The balance between 

energy imports and energy exports is therefore a 

strategic indicator of external resilience and is a key 

determinant of how exposed a country is to external 

price shocks [14, 15]. 

The ASEAN-5 countries, namely Indonesia, Malaysia, 

Thailand, the Philippines, and Vietnam, provide a relevant 

setting to investigate how energy dependence interacts 

with current account dynamics. Although these 

economies differ in terms of income levels, industrial 

structures, and trade patterns, they are all highly 

integrated into regional and global production networks 

and are sensitive to developments in the international 

energy market. Indonesia and Malaysia have historically 

been net energy exporters; however, rising domestic 

consumption has narrowed their export surpluses over 

time [16–19]. Thailand and the Philippines remain 

structurally dependent on imported energy, and their 

current account positions are highly affected by 

fluctuations in global energy prices [20–22]. Vietnam 

presents a mixed profile. It has transitioned from being a 

net energy exporter to an importer as industrialization 

has accelerated, creating increasing pressure on its 

external energy balance [23]. These differences make the 

ASEAN-5 an ideal case for examining the role of energy 

trade in shaping external equilibrium [24, 25]. 

Recent statistics from the Asian Development Bank 

illustrate the extent of external vulnerability associated 

with energy trade in the ASEAN-5 [26]. In Indonesia, 

energy exports have exceeded imports each year since 

2014, but the net surplus has trended downward as 

domestic demand for coal and petroleum has grown, 

consistent with earlier findings on rising energy intensity 

and weakening surplus capacity in Indonesia [16, 17]. 

Malaysia, once a strong net exporter of natural gas and 

crude oil, recorded net energy trade deficits in 2019 and 

2020 due to declining offshore production and increased 

import dependence, a trend also highlighted in its shifting 

energy structure [18]. Vietnam briefly recorded a small 

energy trade surplus in 2020, but the deficit re-emerged 

in 2022 alongside rapid manufacturing growth, in line 

with evidence that industrial expansion has increased 

energy demand faster than domestic supply capacity 

[23]. Thailand has consistently recorded large energy 

trade deficits due to structural reliance on imported fossil 

fuels, a pattern linked to its long-term energy security 

challenges [21]. The Philippines has experienced 

persistent deficits in energy trade throughout the sample 

period because of limited domestic resource potential 

and dependence on imported fuels [20]. These patterns 

confirm that energy dependence has become a binding 

constraint on current account positions in both energy-

importing and formerly energy-exporting ASEAN 

economies, reinforcing the argument that energy trade 

has macroeconomic and external balance implications 

[10, 11, 27, 28]. 

Beyond energy trade, the overall trade balance relative to 

gross domestic product also influences the sustainability 

of the current account [27]. A surplus in non-energy 

trade, for example, can help offset the current account 

impact of energy import dependence, while a persistent 

structural trade deficit can worsen external 

vulnerabilities [29–31]. Macroeconomic fundamentals 

such as real income growth and exchange rate 

movements also play a role in determining external 

balances [32–34]. Real income growth reflects the 

productive capacity of an economy and the ability to 

compete in international markets, while the exchange 

rate acts as a key price mechanism that shapes trade 

flows. Depreciation of the exchange rate may improve 

export competitiveness, but it can also increase the 

domestic cost of energy imports, particularly for net 

importers of energy [35, 36]. Understanding how these 

factors interact with energy dependence is therefore 

essential for assessing the sustainability of the current 

account in emerging economies such as those in the 

ASEAN-5. 

Prior research links the sustainability of the current 

account to both macroeconomic policies and structural 

features of trade. Foundational studies show that 

prolonged external deficits heighten the risk of financial 

crises, while structural adjustments and competitiveness 

improvements support sustainability [1–3]. Energy has 

emerged as an important transmission channel in this 

context. Global energy trade is strongly integrated with 
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production and consumption patterns [8, 9], which 

makes national positions in oil and coal trade central to 

external balances. For countries that rely on imported 

energy, increases in global energy prices raise import bills 

and weaken the current account [10, 11]. For energy-

exporting economies, dependence on commodity 

exports exposes them to cycles of price volatility that can 

destabilize external balances [12, 13]. In addition to 

energy trade dynamics, the overall trade balance and 

relative prices play a crucial role. Stronger non-energy 

trade surpluses improve current account positions [27, 

35], while movements in the exchange rate affect both 

export competitiveness and the domestic cost of 

imported goods and inputs [14]. 

Evidence for Southeast Asia is growing but remains 

fragmented. Country-specific studies have documented 

Indonesia’s constraints in domestic energy supply and 

policy coordination [17], Malaysia’s changing power 

generation mix and the relationship between emissions 

and energy trade [18], the Philippines’ persistent 

exposure to imported energy and vulnerability to energy 

price shocks [20, 21], and Vietnam’s rapid 

industrialization that has intensified energy demand [23]. 

These findings highlight the heterogeneity of energy-

related external vulnerability within the region. However, 

much of this empirical literature treats energy as an 

exogenous price shock or uses only partial indicators, 

and most contributions focus on single-country settings. 

Few studies distinguish between the role of net energy 

trade and overall trade balance within a unified 

econometric framework. 

There is also a methodological gap in the literature. Many 

previous studies do not jointly assess energy trade, trade 

balance dynamics, and macroeconomic controls in 

explaining current account sustainability. In addition, 

relatively few studies employ an estimation framework 

capable of separating short-run adjustment from long-

run equilibrium effects. Panel autoregressive distributed 

lag models are particularly suitable for this purpose, but 

they remain underutilized in this field of research. This 

study addresses these gaps by modeling current account 

sustainability in the ASEAN-5 through a comparative 

regional framework that incorporates both energy and 

non-energy trade positions. The analysis is based on a 

balanced post-2014 panel dataset that captures recent 

external shocks, including the global pandemic and the 

2022 energy price realignment. A pooled mean group 

autoregressive distributed lag estimator is applied to 

obtain both short-run and long-run estimates while 

accounting for mixed integration orders and cross-

sectional dependence. The results provide a clear 

explanation of how energy dependence and trade 

structure jointly influence the sustainability of the current 

account in the ASEAN-5. 

The study offers two main contributions. First, it extends 

the discussion on current account sustainability by 

treating energy dependence not simply as a price shock 

but as a structural component of external balance, 

measured through the net energy trade position. This 

perspective strengthens the analytical link between 

energy systems and macroeconomic stability, which has 

received limited attention in previous work. Second, the 

study provides comparative empirical evidence for the 

ASEAN-5 based on a consistent regional framework. The 

heterogeneity of energy profiles in these economies 

allows meaningful contrasts between net energy 

exporters and importers, offering insights that go beyond 

single-country analyses. The results are relevant for 

policy because they highlight the need to manage 

external vulnerability through energy diversification, 

stronger tradable sectors, and prudent exchange rate 

management. At the same time, the findings contribute 

to the academic literature by connecting discussions in 

international trade, external accounts, and energy 

economics within a single empirical setting. 

The paper proceeds as follows. The next section sets out 

the data sources, variable construction, and econometric 

strategy used in the analysis. Section three presents the 

results and interprets them in the context of ASEAN-5 

realities. The final section concludes with a discussion of 

key policy implications and suggestions for future 

research. 

2. Materials and Methods 

2.1. Data 

This study uses balanced annual panel data for the five 

ASEAN economies: Indonesia, Malaysia, Thailand, the 

Philippines, and Vietnam, covering the period 2014 to 

2023. The chosen time frame reflects both data 

availability and economic relevance, as it includes major 

external shocks that affected the region, such as the 

global oil price decline from 2014 to 2016, rising energy 

import dependence, and the post-pandemic recovery 

dynamics. Although the sample period is relatively short, 

it remains suitable for panel Autoregressive Distributed 

Lag (ARDL) estimation because this technique can be 

applied to moderate time dimensions, and the cross-

sectional variation helps reduce concerns related to 

overfitting. The dependent variable is the current account 

balance as a percentage of GDP, which reflects external 

sector sustainability. The main explanatory variable is the 

energy trade balance, calculated as the difference 

between energy exports and energy imports, including  



Ekonomikalia Journal of Economics, Vol. 3, No. 2, 2025 

 Page | 122  
 

Table 1. Variable description and measurement. 

Symbol Variable Measurement Source 

CAB Current Account Balance % of GDP ADB & WDI 

ETB Energy Trade Balance Difference between energy exports and imports (oil, coal, electricity) ADB & WDI 

TRB Trade Balance Total trade balance as % of GDP ADB & WDI 

RGDP Real GDP per capita Real GDP per capita (constant USD) WDI 

AER Average Exchange Rate Average annual exchange rate (local currency per USD) WDI & NSOs 

 

crude oil, coal, and electricity. This net measure captures 

the structural role of energy dependence while reducing 

multicollinearity problems that might arise if energy 

exports and imports were included separately. The 

overall trade balance as a percentage of GDP is included 

to distinguish the effects of energy trade from the 

broader trade position. Two additional macroeconomic 

control variables are incorporated. Real GDP per capita is 

used as a proxy for economic capacity, and the average 

exchange rate (local currency per US dollar) reflects the 

impact of exchange rate movements on trade 

competitiveness and import costs. 

All data are obtained from reliable international and 

national sources, including the Asian Development Bank 

(ADB), World Development Indicators (WDI), and National 

Statistical Offices (NSOs). Table 1 provides a detailed 

summary of the variables used in this study, including 

their definitions and data sources. 

2.2. Methods 

This study investigates the short-run and long-run 

relationships between energy trade balance, overall 

trade balance, and current account sustainability in the 

ASEAN-5. The empirical strategy begins with the general 

functional form of the model, as shown in Equation 1. 

𝐶𝐴𝐵𝑖,𝑡 = 𝑓(𝐸𝑇𝐵𝑖,𝑡 , 𝑇𝑅𝐵𝑖,𝑡, 𝑅𝐺𝐷𝑃𝑖,𝑡 , 𝐴𝐸𝑅𝑖,𝑡) (1) 

where 𝐶𝐴𝐵𝑖,𝑡 is the current account balance of country 𝑖 

at time 𝑡, 𝐸𝑇𝐵𝑖,𝑡 is the energy trade balance, 𝑇𝑅𝐵𝑖,𝑡 is the 

overall trade balance, 𝑅𝐺𝐷𝑃𝑖,𝑡 is real GDP per capita, and 

𝐴𝐸𝑅𝑖,𝑡 is the average exchange rate. 

To estimate this relationship, the study applies the panel 

ARDL model as developed by Pesaran et al. [37] and 

extended by Pesaran et al. [38]. The panel ARDL 

framework is appropriate because it simultaneously 

estimates long-run equilibrium relationships and short-

run adjustments, accommodates relatively small sample 

sizes, and allows regressors with different integration 

orders, specifically I(0) and I(1) but not I(2) [39, 40]. The 

suitability of this approach for panels with 

heterogeneous dynamics [41, 42]. The general ARDL(p, q) 

specification for panel data is given in Equation 2. 

𝑌𝑖,𝑡 = ∑ 𝜆𝑖𝑗
𝑝
𝑗=0 𝑌𝑖,𝑡−𝑗 + ∑ 𝛿𝑖𝑗

𝑝
𝑗=0 𝑋𝑖,𝑡−𝑗 + 𝜇𝑖 + 𝜀𝑖,𝑡  (2) 

where 𝑌𝑖,𝑡 is the dependent variable, 𝑋𝑖,𝑡−𝑗 is the vector of 

explanatory variables, 𝜇𝑖 represents country-specific 

fixed effects, and 𝜀𝑖,𝑡 is the error term. Furthermore, 

reparameterizing the model into an error-correction 

form (ECM) yields Equation 3. 

Δ𝑌𝑖,𝑡 = 𝜙𝑖(𝑌𝑖,𝑡−1 − 𝛽𝑖𝑋𝑖,𝑡−1) + ∑ 𝜆𝑖𝑗
∗𝑝−1

𝑗=1 Δ𝑌𝑖,𝑡−𝑗 +

∑ 𝛿𝑖𝑗
∗𝑞−1

𝑗=0 Δ𝑋𝑖,𝑡−𝑗 + 𝜇𝑖 + 𝜀𝑖,𝑡  
(3) 

where 𝜙𝑖 is the error-correction term, which indicates the 

speed of adjustment toward long-run equilibrium, while 

𝛽𝑖  captures the long-run effects of explanatory variables 

on the dependent variable. 

This study employs the Pooled Mean Group (PMG) 

estimator proposed by Pesaran et al. [38], which 

constrains long-run coefficients to be homogeneous 

across countries while allowing heterogeneity in short-

run dynamics and error variances [41]. This is 

appropriate for the ASEAN-5, which share structural 

similarities but may adjust differently to shocks in the 

short run. The panel ARDL specification used in this study 

is expressed in Equation 4. 

𝐶𝐴𝐵𝑖,𝑡 = 𝛼𝑖 + ∑ 𝜆𝑖𝑗
𝑝
𝑗=0 𝐶𝐴𝐵𝑖,𝑡−𝑗 +

∑ 𝛽1𝑖𝑗
𝑞1
𝑗=0 𝐸𝑇𝐵𝑖,𝑡−𝑗 + ∑ 𝛽2𝑖𝑗

𝑞2
𝑗=0 𝑇𝑅𝐵𝑖,𝑡−𝑗 +

∑ 𝛽3𝑖𝑗
𝑞3
𝑗=0 𝑅𝐺𝐷𝑃𝑖,𝑡−𝑗 +∑ 𝛽4𝑖𝑗

𝑞4
𝑗=0 𝐴𝐸𝑅𝑖,𝑡−𝑗 +

𝜀𝑖,𝑡  

(4) 

The corresponding error-correction representation of 

our model is given in Equation 5. 

Δ𝐶𝐴𝐵𝑖,𝑡 = 𝜙𝑖(𝐶𝐴𝐵𝑖,𝑡−1 − 𝜃1𝐸𝑇𝐵𝑖,𝑡−1 − 𝜃2𝑇𝑅𝐵𝑖,𝑡−1 −

𝜃3𝑅𝐺𝐷𝑃𝑖,𝑡−1 − 𝜃4𝐴𝐸𝑅𝑖,𝑡−1 − 𝛼𝑖) +

∑ 𝜓𝑖,𝑗
𝑝𝑖−1
𝑗=1 Δ𝐶𝐴𝐵𝑖,𝑡−𝑗 +

∑ 𝛾1𝑖,𝑗
𝑞1−1
𝑗=0 Δ𝐸𝑇𝐵𝑖,𝑡−𝑗 +

∑ 𝛾2𝑖,𝑗
𝑞2−1
𝑗=0 Δ𝑇𝑅𝐵𝑖,𝑡−𝑗 +

∑ 𝛾3𝑖,𝑗
𝑞3−1
𝑗=0 Δ𝑅𝐺𝐷𝑃𝑖,𝑡−𝑗 +

∑ 𝛾4𝑖,𝑗
𝑞4−1
𝑗=0 Δ𝐴𝐸𝑅𝑖,𝑡−𝑗 + 𝜀𝑖,𝑡  

(5) 

Before estimating Equation 5, the order of integration of 

the variables is tested using the Cross-sectionally 

Augmented Im, Pesaran, and Shin (CIPS) test of Pesaran 

et al. [43], which accounts for cross-sectional 

dependence. The results show that the variables are 

integrated of mixed orders I(0) and I(1), validating the 

panel ARDL approach. The existence of cointegration is  
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Figure 1. Empirical research flow of the study. 

 

confirmed through the significance and negativity of the 

error-correction term. 

Finally, to ensure robustness, the study also estimates 

long-run coefficients using the panel Fully Modified 

Ordinary Least Squares (FMOLS) estimator, following 

Pedroni [44], and compares the long-run signs and 

statistical significance with the PMG results.  

2.3. Flow of the Study 

To provide a clear overview of the analytical procedure 

and guide the reader through the empirical strategy, the 

sequence of data preparation, diagnostic testing, model 

estimation, and robustness validation is summarized in 

Figure 1. This visual flow enhances methodological 

transparency and clarifies how the findings reported in 

the results section are systematically derived. 

3. Results and Discussion 

3.1. Descriptive Statistics 

Before estimating the panel ARDL, we summarize the 

distribution of all variables for ASEAN-5 over 2014–2023 

to highlight cross-country heterogeneity and potential 

outliers. Table 2 reports the main moments (mean, 

median, minimum, maximum, and standard deviation).
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Table 2. Descriptive statistics. 

Variable Mean Median Max. Min. Std. Dev. Obs. 

CAB 19.32 7.07 878 -72.67 125.73 50 

ETB -250.24 -5.8 1388.98 -1,345.9 709.26 50 

TRB 29,216.29 1,752.85 256,197.88 -57,647.01 72,501.96 50 

RGDP 4.2 5.04 8.65 -9.52 3.52 50 

AER 7,328.2 50.01 23,787.32 3.27 9,463.32 50 

 
Table 3. Cross-sectional dependence test (Pesaran CD) results. 

Variable CD-stat. P-Value 

CAB 0.12 0.901 

ETB -2.03** 0.043 

TRB -0.36 0.718 

RGDP 8.4*** 0.000 

AER 5.59*** 0.000 

Note: The null hypothesis is cross-sectional independence. The 

CD statistic is asymptotically distributed as N(0,1). ***, ** 

indicate significance at the 1% and 5% levels, respectively. 

Across 50 country-year observations (ASEAN-5, 2014 to 

2023), the distributions are wide and asymmetric, 

reflecting very different external and energy profiles, as 

shown in Table 2. CAB has a mean of 19.32 but a much 

lower median of 7.07, which indicates that a few very 

large surplus episodes pull up the average. The panel 

shows one extreme spike close to 878, while the lower tail 

reaches -72.67. This confirms that sharp deficits do occur 

in the sample. ETB is negative on average (-250.24) with a 

median close to zero (-5.80), which is consistent with 

country patterns reported earlier: persistent deficits for 

the Philippines and frequent shortfalls for Thailand, large 

deficits for Indonesia in several years, and occasional 

surpluses for Vietnam. The range from -1345.90 to 

1388.98 and the high dispersion (standard deviation 

709.26) reflect the mix of net importers and intermittent 

net exporters in the region. 

TRB is positive on average (29,216.29) but shows very 

high dispersion (standard deviation 72,501.96), spanning 

deep deficits of -57,647.01, which aligns with Philippine 

trade shortfalls in some years, to very large surpluses of 

256,197.88, which correspond to strong Malaysian trade 

performance in several periods. For the control variables, 

real RGDP has a mean of 4.20 with a wide range from -

9.52 to 8.65. This captures the contraction during the 

2020 pandemic, especially in the Philippines and 

Thailand, and the subsequent rebound in countries such 

as Malaysia. AER has a mean of 7,328.20 and a wide 

spread (standard deviation 9,463.32), which primarily 

reflects differences in currency scales. The upper end 

near 23,787 reflects the VND per US dollar exchange rate 

in Vietnam, while the lower end around 3.27 reflects the 

Malaysian ringgit per US dollar, and the median near 50 

corresponds to the Philippine peso per US dollar. 

3.2. Cross-sectional dependence test 

Before proceeding to unit-root testing, we assess cross-

sectional dependence (CSD) because common shocks 

and regional spillovers are likely in ASEAN-5. Ignoring CSD 

can bias first-generation unit-root/cointegration tests 

and standard errors; therefore, we apply Pesaran’s CD 

test to each series. 

As reported in Table 3, Pesaran’s CD test indicates no 

evidence of cross-sectional dependence for CAB (CD = 

0.12; p = 0.901) and TRB (CD = -0.36; p = 0.718). By 

contrast, ETB (CD = -2.03; p = 0.043), RGDP (CD = 8.40; p = 

0.000), and AER (CD = 5.59; p = 0.000) do exhibit 

significant CSD. Economically, this is plausible for ASEAN-

5: energy trade positions (ETB) co-move with common 

shocks to global fuel prices and regional supply chains; 

income dynamics (RGDP) share business-cycle and 

pandemic effects; and exchange rates (AER) respond 

jointly to US-dollar cycles and global risk sentiment. In 

contrast, country-specific policy settings and idiosyncratic 

non-energy trade structures help explain why CAB and 

TRB do not display statistically common movements 

across countries in this sample. 

Given these diagnostics, first-generation unit-root tests 

that assume cross-sectional independence are 

inappropriate for ETB, RGDP, and AER. We therefore 

employ second-generation procedures and implement 

Pesaran’s [43] CIPS test, augmenting individual ADF 

regressions with cross-section averages to capture 

common shocks. CIPS is applied to levels and first 

differences (intercept-only and intercept-plus-trend), 

with lag lengths selected by SIC. The resulting integration 

orders guide the PMG–ARDL specification, which 

accommodates a mix of I(0)/I(1) variables (and excludes 

I(2)). 

3.3. CIPS Unit Root Test 

Given the presence of common shocks across ASEAN-5, 

we assess the order of integration with a second-

generation unit-root test. Specifically, we apply Pesaran’s 

[43] CIPS to each series in levels and first differences. The 

results in Table 4 indicate whether each variable is 

stationary at level (I(0)) or becomes stationary after first 

differencing (I(1)).
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Table 4. Results of the CIPS unit-root tests. 

Variable 
Level I(0) First Difference I(1) 

Decision 
Z ̄_t Prob. Z ̄_t Prob. 

CAB -1.513 0.065 -2.905*** 0.002 I(1) 

ETB -1.034 0.151 -1.922** 0.027 I(1) 

TRB -1.272 0.102 -1.887** 0.029 I(1) 

RGDP -2.214** 0.013** -2.754*** 0.003 I(0) 

AER -0.907 0.182 -2.137** 0.016 I(1) 

Note: The null hypothesis tests for a unit root. Rejection at the level indicates stationarity (I(0)); rejection only after first differencing 

indicates non-stationarity (I(1)). ***, ** denote significance at the 1% and 5% levels, respectively. 

Table 5. Kao panel cointegration test results. 

Test statistic Value Prob. 

Modified Dickey–Fuller  -0.3992*** 0.0000 

Unadjusted modified Dickey–Fuller  -5.1437*** 0.0000 

Unadjusted Dickey–Fuller 𝑡 -6.7646*** 0.0000 

Note: *** denotes significance at the 1% level; H0: no cointegration. 

 

The CIPS outcomes show a mixed integration order: 

RGDP is stationary in levels (I(0)), while CAB, ETB, TRB, and 

AER are stationary only after first differencing (I(1)). This 

pattern meets the preconditions for a PMG–ARDL 

framework, which accommodates combinations of I(0) 

and I(1) regressors. Accordingly, subsequent estimation 

models the long-run relationship in levels and short-run 

dynamics in differences, with cointegration assessed via 

the error-correction term. 

3.4. Panel Cointegration Test 

To verify the existence of a common long-run 

relationship among the variables, the Kao [45] residual-

based panel cointegration test is applied. The null 

hypothesis is no cointegration; rejection implies that the 

residuals from the level regression are stationary and an 

error-correction representation is valid. Table 5 reports 

the modified and unadjusted Dickey–Fuller test statistics, 

their p-values, and the corresponding decisions. 

As shown in Table 5, all three Kao statistics are large in 

magnitude and negative with p < 0.01, leading to a 

consistent rejection of the null of no cointegration. This 

indicates that CAB, ETB, TRB, RGDP, and AER move 

together in a stable long-run equilibrium over 2014–2023 

in ASEAN-5. Consequently, a PMG–ARDL specification 

with an error-correction term is warranted: long-run 

coefficients can be interpreted as equilibrium effects, and 

short-run dynamics capture the speed of adjustment 

back to equilibrium. 

3.5. Panel ARDL Test  

With cointegration established (Table 5), the PMG–ARDL 

panel is estimated for ASEAN-5 over 2014–2023. Long-run 

coefficients are constrained to be common across 

countries, while short-run dynamics and the error-

correction speed are allowed to differ by country. Table 6 

reports (i) the pooled long-run elasticities of CAB with 

respect to the ETB, TRB, RGDP, and AER; and (ii) country-

specific short-run responses together with the error-

correction term (ECT(-1)). 

3.5.1. Energy Trade Balance–Current Account Nexus 

As reported in Table 6, the energy trade balance (ETB) 

displays a positive and statistically significant long-run 

coefficient (0.0210; p = 0.0066), implying that a 

structurally stronger net energy position, whether larger 

energy surpluses or narrower energy deficits, is 

associated with a higher current account balance (CAB) in 

equilibrium. The mechanism is straightforward. 

Sustained improvement in ETB augments the trade 

component of the current account, reduces foreign 

currency financing needs, and lowers pressure on 

reserves and the exchange rate, thereby enhancing 

external resilience and creditworthiness. This finding 

aligns with prior evidence that places energy flows at the 

core of external adjustment. Global input-output studies 

show tight links between energy trade and cross-border 

value creation [8], comparative analyses document that 

net energy exporting cushions external shocks over 

longer horizons [9], and work on emerging markets links 

energy import dependence to macro instability and 

weaker external positions [11]. 

The panel results also show heterogeneous short-run 

dynamics across ASEAN-5 members. Short-run ETB 

shocks improve the current account in Indonesia and the 

Philippines, and to a lesser extent in Malaysia, while 

Thailand experiences a negative response in the short 

run and Vietnam shows no significant effect. These 

differences reflect variation in energy import intensity, 

domestic energy structure, and price pass-through in 

each economy. The findings are consistent with country-

specific evidence. In Indonesia, external balances are  
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Table 6. Results of the PMG–ARDL panel estimation. 

Group Variable Coeff. Std. Err. t-stat. Prob. 

Long-run Estimation 

Panel 

ETB 0.0210*** 0.0067 3.1151 0.0066 

TRB 0.5476*** 0.0118 46.155 0.0000 

RGDP 1.0750*** 0.0404 26.547 0.0000 

AER 0.0036*** 0.0004 88.324 0.0000 

Short-run Estimation 

Indonesia 

ECT(-1) -3.7599*** -0.0070 -534.02 0.0000 

ETB 27.6365*** 0.4823 57.295 0.0000 

TRB 5.7954*** 0.0172 336.51 0.0000 

RGDP 6.3816*** 0.0332 192.12 0.0000 

AER 0.0072*** 0.0003 238.63 0.0000 

Thailand 

ECT(-1) -0.9774** 0.1847 -5.2916 0.0132 

ETB -0.4083*** 0.0140 -29.032 0.0001 

TRB 0.4197** 0.1073 3.9107 0.0297 

RGDP -1.5971** 0.3898 -4.0963 0.0263 

AER 1.5595*** 0.2649 5.8853 0.0098 

Malaysia 

ECT(-1) -0.6523** 0.2012 -3.2428 0.0150 

ETB 0.4210** 0.1889 2.2284 0.0493 

TRB 0.2187* 0.1227 1.7820 0.0987 

RGDP 1.7456* 0.8324 2.0964 0.0580 

AER -0.1340* 0.0652 -2.0561 0.0612 

Philippines 

ECT(-1) -1.1604*** 0.0002 -575.09 0.0000 

ETB 0.0648*** 0.0001 635.79 0.0000 

TRB 1.4525*** 0.0036 396.61 0.0000 

RGDP 0.7480*** 0.0003 226.67 0.0000 

AER 1.4290*** 0.0010 133.86 0.0000 

Vietnam 

ECT(-1) -1.3712*** 0.0771 -17.775 0.0004 

ETB 0.4750 1.3570 0.3500 0.7494 

TRB -0.1642 1.2176 -0.1349 0.9012 

RGDP -1.0779 2.5523 -0.4223 0.7012 

AER -0.0006*** 0.0004 -15.311 0.0006 

Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 

 

shaped by policy and supply constraints in the energy 

sector [17]. Malaysia’s changing fuel and electricity mix 

influences the interaction between energy trade and 

industrial activity [18]. The Philippines faces persistent 

energy security challenges that amplify import bills [20, 

21]. Vietnam’s rapid industrial development has altered 

energy demand and trade flows [23]. Taken together, the 

evidence shows that ETB influences the current account 

in both the long run and the short run. The long-run 

relationship provides the sustainability anchor, while 

short-run responses determine how quickly and in what 

direction economies adjust toward equilibrium. 

The findings imply that current-account sustainability in 

ASEAN-5 is materially improved by durable gains in ETB. 

For policymakers, the positive long-run ETB effect argues 

for a dual strategy of lowering net energy import 

dependence and stabilizing export capacity. For net 

importers (e.g., the Philippines; often Thailand), priorities 

include supplier diversification and longer-tenor 

contracts, accelerated renewables and energy efficiency, 

regional power/LNG interconnections, and judicious 

FX/commodity hedging to smooth price shocks and limit 

pass-through. For mixed or episodic exporters (e.g., 

Indonesia and Malaysia), emphasis falls on upgrading 

midstream/refining capacity to curb product-import 

leakages, safeguarding reliable upstream supply, and 

adopting stabilization/savings frameworks to manage 

commodity cycles without distorting domestic 

availability. Cross-cutting actions for all ASEAN-5 

members include tracking ETB as a policy KPI (preferably 

as % of GDP), running oil/gas price stress tests on the 

current account, and coordinating energy policy with 

trade and industrial upgrading so that non-energy 

exports reinforce external resilience when ETB is negative 

or volatile.  

3.5.2. Trade Balance–Current Account Nexus 

As shown in Table 6, the trade balance (TRB) has a large, 

positive, and highly significant long-run coefficient 

(0.5476; p < 0.001). This means that stronger non-energy 

trade surpluses are associated with higher current 

account balances (CAB) in the long run. The explanation 

is straightforward. Persistent gains in merchandise and 

services trade increase net exports, improve the saving–

investment balance, and reduce reliance on foreign 

financing, which strengthens external resilience and 
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creditworthiness. This result is consistent with earlier 

evidence emphasizing the role of goods and services 

trade in sustaining external balances [30], and it aligns 

with more recent findings linking trade positions to 

energy and environmental outcomes in open economies 

[27]. In short, aside from the energy channel, non-energy 

trade stands as a primary driver of current account 

sustainability in the ASEAN-5. 

The country-level results reveal heterogeneous short-run 

effects. Positive TRB shocks improve the current account 

in Indonesia, Thailand, and the Philippines, have a 

marginal effect in Malaysia, and are statistically 

insignificant in Vietnam during the sample period. These 

differences likely reflect variations in export structure, 

import intensity in production, and participation in global 

supply chains. Economies with strong manufacturing 

bases and tradable service sectors experience quicker 

transmission of trade gains to the current account. In 

contrast, where production is heavily dependent on 

imports or domestic absorption dominates, the short-run 

impact is weaker. 

The policy implications follow clearly from these findings. 

Efforts to increase tradable production capacity and 

reduce trade costs will reinforce the long-run link 

between TRB and current account sustainability. Practical 

steps include improving logistics performance, 

simplifying trade procedures, increasing the use of rules 

of origin, diversifying export products and destinations, 

strengthening services exports, and upgrading positions 

in global value chains. This can be done through 

investment in ports and trade corridors, streamlining 

customs processes and non-tariff measures, making 

better use of free trade agreements, supporting firm-

level upgrading and certification, and expanding 

participation in digital trade and backbone services. 

When combined with macroprudential safeguards, these 

measures enable non-energy exports to act as a 

stabilizing force, particularly when the energy trade 

balance is negative or volatile. 

3.5.3. Real GDP per Capita Growth–Current Account 

Nexus 

As reported in Table 6, real GDP per capita growth (RGDP) 

has a positive and highly significant long-run coefficient 

(1.0750; p < 0.001). This indicates that stronger and 

sustained economic growth is associated with a higher 

current account balance (CAB) in equilibrium. This result 

is consistent with intertemporal models of the current 

account, which argue that growth improves the external 

position when the export-capacity and saving effects 

outweigh import absorption [1–3]. Productivity gains and 

scale effects expand the supply of tradable goods and 

services, while rising income increases national saving 

relative to investment. Both channels support the saving–

investment balance that underlies current account 

improvements. In the ASEAN-5 context, periods of 

sustained growth tend to coincide with deeper global 

value chain participation, quality upgrading in 

manufacturing, and the expansion of services exports. 

These mechanisms reinforce the long-run link between 

the trade balance and the current account that was 

discussed in the previous subsection. The main point 

concerns the direction and statistical significance of the 

long-run relationship rather than the magnitude, since 

RGDP is expressed as a growth rate and the CAB as a 

percentage of GDP. 

The short-run effects vary by country. Short-run growth 

shocks have a positive and significant impact on the 

current account in Indonesia and the Philippines, a small 

positive effect in Malaysia, a negative effect in Thailand, 

and no significant impact in Vietnam. These mixed 

responses likely reflect differences in the import intensity 

of growth, the composition of domestic demand, and 

supply chain constraints. When expansions are driven by 

import-dependent investment or consumption, short-

run growth may worsen the trade balance before 

structural capacity adjusts. Over time, however, countries 

with stronger tradable sectors and higher domestic 

savings tend to align with the long-run positive RGDP–

CAB relationship. 

The policy implications are clear. To maintain the long-

run positive contribution of growth to external 

sustainability, policymakers should channel growth 

toward expanding tradable capacity and strengthening 

national savings. Priority areas include logistics efficiency, 

human capital and skills upgrading, innovation, quality 

standards, and support for services exports. Well-

designed medium-term fiscal frameworks can also raise 

public savings without undermining productive 

investment. At the same time, short-run leakages can be 

managed through macroprudential tools that curb credit-

driven import surges and through industrial strategies 

that reduce reliance on imported inputs by building 

domestic intermediate and midstream industry capacity. 

Taken together, the results support a growth strategy 

that is oriented toward competitiveness and external 

resilience, ensuring that higher economic growth 

improves, rather than weakens, the current account 

position over time [2, 3].  

3.5.4. Exchange Rate–Current Account Nexus 

As reported in Table 6, the average exchange rate (AER) 

has a positive and highly significant long-run coefficient 

(0.0036; p < 0.001). Because a higher AER indicates  
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Table 7. Robustness results from the panel FMOLS estimation. 

Variable Coeff. Std. Err. t-stat. Prob. 

ETB 0.2551*** 0.0938 2.7178 0.0100 

TRB 0.4599** 0.1879 2.4472 0.0194 

RGDP 1.0613*** 0.0438 24.2213 0.0000 

AER 0.0037*** 0.0005 57.0412 0.0000 

R2 0.8829    

Adj. R2 0.7387    

Note: ***, ** denote significance at the 1% and 5% levels, respectively. 

 

Figure 2. Graphical visualization of the panel long-run impact. 

 

domestic currency depreciation, the estimate suggests 

that, in the long run, depreciation is associated with an 

improvement in the current account balance (CAB). This 

result is consistent with the standard expenditure-

switching mechanism. After contracts adjust and prices 

respond, depreciation raises the relative price of imports 

and strengthens export competitiveness. When trade 

elasticities meet the conditions of the Marshall–Lerner 

framework, the trade balance and therefore the current 

account improve. Over longer horizons, the competitive 

effect of depreciation tends to dominate adverse price 

pass-through, which supports external rebalancing. This 

interpretation is consistent with evidence that exchange 

rate movements play an important role in shaping trade 

flows and competitiveness in emerging economies [14]. 

The short-run effects differ across ASEAN-5 economies. 

Short-run depreciation AER improves the current account 

in Indonesia, Thailand, and the Philippines, indicating a 

pattern similar to the J-curve where the initial adjustment 

leads to a quick gain in competitiveness. Malaysia shows 

a small negative response that is only marginally 

significant, and Vietnam records a negative and 

significant short-run effect. These country differences 

likely reflect variation in the import intensity of 

production and the degree of currency mismatch in 

corporate and public balance sheets. When production 

relies heavily on imported inputs or when foreign 

currency liabilities are large, the immediate impact of 

depreciation can worsen external positions before trade 

volumes adjust. 

The policy implications follow directly from these 

findings. To ensure that exchange rate flexibility 

contributes to long-run external stability, policymakers 

must enhance trade elasticities through improvements in 

logistics, export diversification, expansion of services 

exports, and reductions in import dependency within 

production systems. At the same time, short-run 

vulnerabilities must be managed. This includes limiting 

unhedged foreign currency borrowing, developing 

deeper local currency capital markets, encouraging 

hedging for critical imports such as energy, and 

calibrating monetary and macroprudential policy to 

control inflation pass-through. 

3.6. Robustness Check with Panel FMOLS 

To validate the long-run relations obtained from the 

PMG–ARDL, a residual-based Panel FMOLS estimator is 

employed. FMOLS corrects for (i) endogeneity arising  
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Figure 2. Graphical results of the short-run impact for each country. 

 

from correlation between the regressors and the 

cointegrating error, and (ii) serial correlation in the 

disturbances by using a semi-parametric long-run 

covariance adjustment. In panel settings, the group-

mean FMOLS estimator accommodates heterogeneous 

short-run dynamics and fixed effects across countries 

while delivering super-consistent estimates of the 

common cointegrating vector [44, 46]. This makes FMOLS 

a suitable robustness benchmark for the long-run 

coefficients. 

The robustness test results using panel FMOLS, as 

presented in Table 7, confirm the consistency of the long-

run relationships obtained from the PMG–ARDL model. 

The coefficients for ETB (0.2551; p = 0.0100), TRB (0.4599; 

p = 0.0194), RGDP (1.0613; p < 0.0000), and AER (0.0037; 

p < 0.001) remain positive and statistically significant. The 

signs and significance are preserved across both 

estimation methods. This convergence across 

estimators, even though FMOLS corrects for endogeneity 

and serial correlation, strengthens confidence in the 

empirical results. It indicates that energy trade balance, 

non-energy trade balance, income growth, and the 

exchange rate exert stable and economically meaningful 

effects on the current account balance in the ASEAN-5. 

3.7. Graphical Results of All the Long-Run and Short-Run 

Findings 

The long-run results obtained from the ARDL model, 

along with the robustness checks using FMOLS, are 

presented graphically in Figure 2. Furthermore, the short-

run results derived from the cross-sectional ARDL 

estimations are illustrated in Figure 3. These 

visualizations provide a comprehensive overview of both 

the long- and short-run dynamics captured by the 

models. 

4. Conclusions 

This study examined how energy dependence and trade 

structure influence the sustainability of the current 

account in five ASEAN economies using a panel ARDL 

approach. The results confirm the existence of a stable 

long-run relationship among the current account, energy 

trade position, overall trade balance, national income, 

and exchange rate. A stronger energy trade position and 

a healthier non-energy trade balance are associated with 

improvements in the long-run current account, while a 

more competitive exchange rate supports external 

balance through expenditure switching. Higher real 

income also contributes positively to current-account 

sustainability by strengthening export capacity and 
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domestic savings. Robustness analysis using an 

alternative long-run estimator confirms the consistency 

of these long-run relationships. 

The findings offer several policy implications. Reducing 

vulnerability to energy import shocks is essential, 

particularly through diversification of energy suppliers, 

gradual development of domestic energy capacity, and 

regional energy cooperation. Strengthening non-energy 

trade performance through logistics improvement, 

industrial upgrading, and participation in regional value 

chains is equally important. Exchange-rate flexibility can 

support external adjustment, but it must be managed 

alongside financial safeguards to limit exposure to 

foreign-currency debt and imported inflation. 

Policymakers should monitor the contribution of both 

energy and non-energy trade to external balances when 

designing macroeconomic and industrial policy 

frameworks. 

This analysis has some limitations. The study covers a 

relatively short time period and a limited number of 

countries, which may restrict the generalization of the 

results. The measurement of the energy trade variable 

does not fully distinguish between price effects and 

volume effects. In addition, important determinants of 

the current account, such as fiscal policy, remittances, 

and international interest rates, were not included in the 

empirical model. Future research could extend the time 

dimension of the data, disaggregate the energy trade 

variable into fuel categories, and incorporate additional 

external sector components. Further extensions using 

non-linear or asymmetric models may also capture 

heterogeneous responses to positive and negative trade 

and exchange-rate shocks. 
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