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Abstract. Malaysia's tax-to-GDP ratio was 12.2% in 2022, below the Asia and Pacific average of 19.3%. Gross domestic product (GDP) measures the total value of goods and services produced by that economy during a specific time. It is a key indicator of economic performance and an essential measure for assessing fiscal sustainability. However, the tax revenue of a country should be at least 15% of GDP to support growth and stability. This highlights the need to study how the tax revenue components (companies income tax, petroleum income tax, individual income tax, stamp duties, export duties, import duties, excise duties, sales tax, and service tax) and GDP growth relate to each other to develop an effective tax policy. This study involved multiple tax revenue components and the annual GDP growth of Malaysia from 1970 to 2022. The primary objective of this study is to investigate the relationship between the annual GDP growth and tax revenue in Malaysia. This study employs the unit root tests (Augmented Dickey-Fuller, Phillips- Perron, and Kwiatkowski-Phillips-Schmidt-Shin) to identify the stationarity of the tax revenue components, and annual GDP growth of Malaysia in the short term. To investigate the effects of tax revenue on annual GDP growth, the study used the Johansen Cointegration Test and Vector Error Correction Model (VECM). The results indicate all the time series variables are non-stationary and are cointegrating with each other. Past excise duties and GDP are positively and negatively respectively relating to current GDP. Moreover, company income tax was found to play the most significant role in adjusting the deviations in the long term. The study’s findings will be relevant for policymakers to make informed decisions in developing tax policies, aiming to enhance Malaysia’s GDP growth.
Introduction
In Malaysia, GDP growth has been influenced by multiple factors including trade, investment, government expenditure, and taxation [1]. Taxation not only provides the main source of government revenue but also plays an important role in economic management by shaping consumption, investment, and savings behavior [2], [3]. Tax is generally defined as a compulsory, unrequited payment imposed by government on taxpayers to fund public expenditure [4]. A good tax system is often associated with strong tax morale and willingness of taxpayers to comply [5], [6].
Malaysia’s taxation structure, consisting of both direct and indirect taxes, determines its effectiveness in contributing to economic growth [1], [2], [5]. Direct tax is levied on income or profits, including corporate income tax, individual income tax, and stamp duties [7], [8]. Indirect tax is collected by intermediaries and passed to the government, influencing consumer prices through higher product costs [4], [9]. In Malaysia, key indirect taxes include import and export duties, excise duties, sales tax, and service tax under the SST framework [8]. The government relies on tax revenue to deliver essential public services, with public expenditure on infrastructure, health, and education contributing indirectly to GDP growth [2], [3]. Low tax rates or narrow tax bases may constrain revenue generation, limiting the government's ability to provide public goods and potentially increasing fiscal deficits [10].
Tax revenue is also affected by economic shocks such as the COVID-19 pandemic, which weakened tax bases and slowed GDP across developing Asia including Malaysia [5], [11]. Evidence suggests that fiscal stimulus during the pandemic moderated the short-run link between tax revenue and GDP [11]. At the same time, emerging economies face structural challenges in balancing taxation and competitiveness. In Malaysia, fiscal variables have been shown to influence property markets [12], while corporate taxation remains closely linked to growth in developing economies [13]. Malaysia recorded a tax-to-GDP ratio of 11.8% in 2022, below the Asia–Pacific average of 19.3% [5]. Research suggests that countries collecting less than 15% of GDP in tax revenue struggle to sustain economic development and public services [13]. This indicates that Malaysia’s low tax-to-GDP ratio remains a concern for long-term fiscal stability.
The efficiency and composition of national tax structures are central to long-run growth, and the Vector Error Correction Model (VECM) is widely used to examine long-run equilibrium and short-run adjustments between tax revenue and GDP [14]. A VECM study for Nigeria found tax impacts to be predominantly long run in nature [15]. In Malaysia, VECM and cointegration techniques have been applied to study relationships among fiscal variables such as development expenditure, consumption, and GDP [16].
Studies across countries report mixed findings on the growth effects of taxation. In Vietnam, direct taxes showed no significant impact on growth, while indirect taxes were positive [17]. In Nigeria, both direct and indirect taxes were positively associated with growth, though at different magnitudes [18]. Direct taxes may discourage labour effort and investment [2], [16], while a cross-country study found direct taxes negatively related to GDP growth [19]. Indirect taxes are positively associated with GDP in Nepal [20], but negatively in Pakistan and Nigeria [21]. In Tanzania, domestic goods and services taxes are positively related to GDP growth, while income taxes reduce growth [2]. For Malaysia, both direct and indirect taxes are found to co-move with GDP in the long run [22].
The reviewed literature indicates significant relationships between tax revenue and GDP growth, impacted by the structure and rates of taxes. Moreover, it can be realized that the number of studies conducted by researchers does not include most of the tax types such as export and import duties. Other than that, it was found that the research on the impact of tax revenue on GDP growth is still insufficient, particularly on the stationarity and long-term equilibrium relationship. Thus, this study is conducted to investigate the effect of more comprehensive types of taxes on the economic growth of Malaysia.
Methodology
[bookmark: _bookmark35]The study employs annual data from 1970 to 2022 obtained from Bank Negara Malaysia (tax revenue) and the World Bank (GDP growth). The dependent variable is annual GDP growth, while the independent variables are nine categories of tax revenue: company income tax (CIT), petroleum income tax (PIT), individual income tax (IIT), stamp duties (SD), export duties (ED), import duties (ID), excise duties (EXCD), sales tax (SAT), and service tax (SET). All revenue series were transformed into logarithmic form to stabilize variance and allow elasticity interpretation. Stationarity of the series was tested using unit root tests; the Augmented Dickey–Fuller (ADF), Phillips–Perron (PP), and KPSS tests, as seen in Table 1. A two-out-of-three decision rule was applied to classify the series as integrated of order one, I(1).
TABLE 1: Unit Root Tests
	Unit Root Tests
	Augmented Dickey- Fuller (ADF)
	Phillips-Perron (PP)
	Kwiatkowski-Phillips-
      Schmidt- Shin (KPSS) 

	Description
	Check whether there is a unit root, with the 𝐻0 being that the time series variable is non- stationary. It extends the Dickey-Fuller test by including lagged difference terms to account for autocorrelation. 
	Uses nonparametric statistical methods to adjust for serial correlation and heteroskedasticity in the error term. If the time series data has autocorrelation or heteroscedastic errors, it is more robust using this test. 
	Designed to test stationarity directly. Unlike the ADF and PP tests, the 𝐻0 assumes that the series is stationary around a deterministic trend. This makes it a complementary test to verify results from ADF and PP.

	Hypothesis Statement
	                𝐻0: 𝛼 = 1 (𝑁𝑜𝑛 − 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦)
                𝐻1: 𝛼 ≠ 1 (𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦)
	𝐻0: 𝛼 ≠ 1 (𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦)
𝐻1: 𝛼 = 1 (𝑁𝑜𝑛 − 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦)

	Decision
	If the p-value is less than the significance level, then 𝐻0 is rejected, and the time series variable is considered stationary over a certain period.
	If the p-value is less than the significance level, then the
𝐻0 is rejected, and the time series data is considered non-stationary.


Johansen’s cointegration test was then used to identify long-run relationships among the variables, with lag length selected using the Akaike Information Criterion. Table 2 illustrates the hypothesis testing of the Johansen Cointegration Test.
TABLE 2: Hypothesis Testing of Johansen Cointegration Test
	Stage
	Hypothesis
	Conclusion

	One
	𝐻0: r = 0
𝐻1: r > 0
	If 𝐻0 cannot be rejected, stop the test, then r = 0. If 𝐻0 can be rejected, perform the next test.

	Two
	𝐻0: r ≤ 1
𝐻1: r > 1
	If 𝐻0 is not rejected, stop the test, then r ≤ 1. If 𝐻0 can be rejected, perform the next test.

	Three
	𝐻0: r ≤ 2
𝐻1: r > 2
	If 𝐻0 is not rejected, stop the test, then r ≤ 2. If 𝐻0 can be rejected, perform the next test.

	𝑚 − 1
	𝐻0: r ≤ 𝑚 – 1
𝐻1: r > 𝑚 − 1
	    If 𝐻0 is not rejected, stop the test, then r ≤ m − 1. If 𝐻0 can    
    be rejected, perform the next test.


The VECM was estimated to capture both short-run dynamics and long-run adjustment mechanisms. The model incorporates an error correction term (ECT) to measure the speed of adjustment toward equilibrium aftershocks. It is suitable for time series data that are non-stationary but have one or more cointegrating relationships, as identified by the Johansen Cointegration Test. The model specification of VECM is as: 

Where:
 = error correction matrix
 = coefficients for the lagged differenced terms
= vector of white noise error terms
Error Correction Mechanism:
The matrix  can be decomposed into 𝛼𝛽′ where:
α = speed of adjustment parameters
𝛽′ = cointegrating vectors

The 𝛼 coefficient measures how quickly GDP growth responds to deviations from long-run equilibrium caused by changes in tax components.
Diagnostic checks were conducted to ensure robustness, including the Jarque–Bera test for normality [42], the Breusch–Godfrey LM test for autocorrelation [43], the Breusch–Pagan test for heteroskedasticity [44], and AR root stability checks. Table 3 shows the null hypothesis and general formula of each of the tests.
TABLE 3: Null Hypothesis and General Formula of Diagnostic Checking Tests

	Test
	Jarque-Bera test for
Normality
	Breusch-Godfrey LM Test for Autocorrelation
	Breusch-Pagan Test for Heteroskedasticity

	Null Hypothesis
	  H0: The residuals are  
  normally distributed
	H0: There is no autocorrelation of the residuals.
	H0: The residuals are heteroscedastic.



If the null hypotheses are rejected, it indicates issues with the model: non-normal residuals, presence of autocorrelation, and heteroscedasticity, which may affect the reliability of the VECM results. 
Results and Discussion
[bookmark: _bookmark38][bookmark: _bookmark39][bookmark: _bookmark40]Unit Root Tests
Time series data must be stationary to avoid spurious regressions. Table 4 presents the results of the Augmented Dickey–Fuller (ADF), Phillips–Perron (PP), and KPSS tests. All variables were found to be non-stationary at levels but stationary at first differences, confirming that they are integrated of order one, I(1). This finding justified the application of Johansen’s cointegration method.
TABLE 4: Unit root test results for GDP and tax revenue

	Variable
	ADF
	PP
	KPSS
	Decision

	GDP
	0.056
	0.010**
	0.040
	I(1)

	CIT
	0.893
	0.897
	0.010
	I(1)

	PIT
	0.541
	0.342
	0.010
	I(1)

	IIT
	0.990
	0.894
	0.010
	I(1)

	SD
	0.618
	0.755
	0.010
	I(1)

	ED
	0.239
	0.227
	0.010
	I(1)

	ID
	0.488
	0.783
	0.063**
	I(1)

	EXCD
	0.183
	0.519
	0.010
	I(1)

	SAT
	0.041**
	0.058
	0.010
	I(1)

	SET
	0.234
	0.523
	0.010
	I(1)


Note: **p < 0.05 or p > 0.05. Decisions based on a two-out-of-three rule.
Cointegration Analysis
[bookmark: _bookmark43]The Johansen trace statistics indicated at least two cointegrating vectors, confirming the existence of long-run equilibrium relationships among GDP and the nine tax variables. Table 5 reports on the trace statistics, all of which exceed the 5% critical values. This finding suggests that tax revenue and GDP move together over time despite short-run fluctuations. 
TABLE 5: Johansen cointegration test (trace statistics)
	Null Hypothesis
	Trace Statistics
	5% Critical Value
	Result

	r = 0
	648.74
	244.15
	Reject null hypothesis

	r ≤ 1
	479.49
	202.92
	Reject null hypothesis

	r ≤ 2
	329.03
	165.58
	Reject null hypothesis


[bookmark: _bookmark59][bookmark: _bookmark61]VECM Estimation

The short-run dynamics and long-run adjustment were captured through the VECM. Table 6 presents the coefficients. In the short run, excise duties (EXCD) had a positive and statistically significant effect on GDP growth (coefficient = 0.00071, p < 0.05), implying that higher consumption-driven tax revenue immediately stimulates the economy. However, lagged GDP growth was negative and significant, suggesting that periods of high growth are often followed by slowdowns, consistent with cyclical adjustment. Meanwhile, the error correction term reflects the speed and direction of adjustment towards the long-term equilibrium after short-term disturbances. CIT exhibits the highest number of positive error correction terms (1065.01) among the other variables. This demonstrates that companies' income tax is active in long-term adjustment dynamics, suggesting that company income tax adjusts relatively quickly to disturbances. The positive value suggests that companies’ income tax will increase to correct the deviations after a shock. CIT played the most important role in stabilizing long-run equilibrium. These results suggest that excise duties can provide temporary fiscal boosts, while CIT anchors fiscal sustainability. This dual role of taxation reflects both the volatility of indirect taxes and the stability of direct taxes.
TABLE 6. VECM short-run and long-run coefficients.
	Variable
	Coefficient
	t-stat
	p-value
	Interpretation

	GDP (lag)
	–0.498
	–3.12
	0.002
	Negative cyclical effect

	EXCD (lag)
	0.00071
	2.45
	0.015
	Positive short-run effect

	CIT (ECT)
	1065.01
	3.87
	0.000
	Long-run stabilizer


[bookmark: _TOC_250003]Error Correction Term
The error correction term reflects the speed and direction of adjustment towards the long-term equilibrium after short-term disturbances. Table 7 shows the error correction terms for all the time series variables.

TABLE 7: Error Correction Terms
	Variable
	GDP
	CIT
	PIT
	IIT
	SD
	ED
	ID
	EXCD
	SAT
	SET

	ect1
	-0.12236
	1065.009
	-809.669
	-59.165
	196.270
	84.098
	234.526
	109.871
	-220.119
	-271.342

	ect2
	-0.00033
	-1.294
	0.375
	0.164
	-0.208
	-0.063
	-0.228
	-0.167
	0.136
	0.170

	ect3
	0.00075
	0.600
	-0.937
	-0.156
	0.094
	-0.031
	0.099
	0.079
	0.193
	0.024

	ect4
	0.00149
	2.515
	-0.247
	-0.325
	0.624
	0.113
	0.596
	0.492
	0.104
	-0.121

	ect5
	-0.00163
	6.449
	-7.167
	-1.373
	-0.678
	0.721
	0.291
	-0.198
	-2.024
	-1.202

	ect6
	-0.00250
	2.352
	-1.015
	-0.199
	0.088
	0.124
	0.299
	-0.144
	-1.728
	-1.154

	ect7
	0.00154
	-1.364
	-0.467
	-0.012
	0.191
	-0.389
	0.091
	0.022
	1.336
	0.525

	ect8
	-0.00172
	-2.993
	3.683
	1.526
	-0.067
	-0.251
	-0.508
	-0.265
	0.258
	0.683



CIT exhibits the highest number of positive error correction terms among the other variables. This demonstrates that companies' income tax is active in long-term adjustment dynamics, suggesting that company income tax adjusts relatively quickly to disturbances. The positive value suggests that companies’ income tax will increase to correct the deviations after a shock.

[bookmark: _bookmark41]Diagnostic Checks
Table 8 summarizes the diagnostic tests applied to VECM residuals. 
TABLE 8: Diagnostic test for the VECM model.
	Test
	Null Hypothesis
	p-value
	Result

	Jarque–Bera
	Residuals are normal
	0.742
	Fail to reject

	Breusch–Godfrey LM
	No autocorrelation
	0.913
	Fail to reject

	Breusch–Pagan
	Homoscedasticity
	0.888
	Fail to reject


Conclusion
This study analyzed the relationship between tax revenue and GDP growth in Malaysia from 1970 to 2022 using Johansen cointegration and VECM techniques. The results confirm both short-run and long-run linkages. Excise duties positively influence GDP growth in the short run, while company income tax plays a dominant role in the long-run equilibrium. Policy implications are highly relevant to Malaysia’s fiscal reform agenda. The country continues to face challenges in achieving adequate revenue, with its tax-to-GDP ratio of 12.2% below both regional averages and the 15% benchmark recommended by international institutions. Over-reliance on excise duties is unsustainable given their volatility, while strengthening corporate taxation offers a more stable path forward. Malaysia’s recent tax reforms, including the transition from GST to SST, highlight the urgency of broadening the tax base and improving compliance.
Future research should incorporate structural break tests to capture the effects of major crises such as the Asian Financial Crisis, the Global Financial Crisis, and COVID-19. Expanding the model to include variables such as government expenditure, inflation, and foreign direct investment would provide a more complete picture of the fiscal–growth nexus. Overall, this study provides strong evidence that excise duties are useful for short-term fiscal support, but long-term economic resilience depends on company income tax and broader structural reforms to raise the tax-to-GDP ratio.
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