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Abstract: Malaysia, as an oil-dependent economy, is greatly affected by any worldwide fluctuations in
oil prices. As such, revenues gained from oil are imperative to maintain Malaysia’s fiscal stability and
boost its economic performance. Thus, this article explores the dynamic relationships between oil prices,
macroeconomic variables, namely real effective exchange rates (REER) and consumer price index
(CPI), and economic growth via Vector Error Correction Model (VECM) approach. Moreover, this
study employs monthly time series data from January 2014 until August 2024. The analysis results show
the short run and long run effects of the mentioned independent variables on Malaysian economic
growth. In the short run, both oil prices and CPI prove to have two-way relationship with economic
growth. Meanwhile, REER seem to have one-way relationship with economic growth. In addition, all
variables significantly influence Malaysian economic growth. Heavily reliance on oil, Malaysia’s
economy is vulnerable to the oil prices fluctuations. Indirectly, this study also offers an insight on energy
economics. Hence, necessary economic diversification and actions are needed to reduce Malaysian
economic vulnerability.
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PENGENALAN

The relationship between oil prices and economic growth remains a central focus in economic
research, especially for countries whose economies are significantly shaped by the oil sector.
Malaysia, as a major Southeast Asian economy with both oil-exporting and oil-importing
characteristics, presents a unique case for examining the effects of global oil price fluctuations
on economic growth. Understanding this relationship is essential for policymakers, businesses,
and stakeholders, given the critical role of oil revenues in determining Malaysia's fiscal
stability, trade balance, and overall economic performance.
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Oil prices exhibit inherent volatility due to various global factors, including geopolitical
tensions, supply-demand imbalances, and broader macroeconomic trends. Such fluctuations
have significant implications for Malaysia's economy, which relies heavily on oil and gas
exports for government revenue. Variations in oil prices affect key macroeconomic indicators
such as GDP, inflation, exchange rates, and foreign direct investment. A comprehensive
understanding of these dynamics is crucial for formulating effective policies that mitigate
negative impacts and capitalize on potential opportunities.

This study examines the impact of oil price fluctuations on the Malaysian economy,
focusing on macroeconomic variables such as inflation (using Consumer Price Index as its
proxy) and the Real Effective Exchange Rate (REER) in relation to economic growth, using
Producer Price Index (PPI) as its proxy. The research utilizes the Vector Error Correction Model
(VECM) to assess both the short-term and long-term effects of oil price changes and associated
macroeconomic variables on economic growth.

LITERATURE REVIEW

Researchers found that oil price, exchange rate and inflation played important roles in economic
growth (Usupbeyli & Ucak, 2020; Husaini & Lean, 2021; Ahmad et al., 2022; Sek, 2022; Ding
et al., 2023; Fokin et al., 2024; Palupi & Purwono, 2024; Bigerna, 2024).

Husaini and Lean (2021) examined the impact of oil price shocks and exchange rate on
prices in ASEAN countries. Both rising oil price and decreasing exchange rate impacted
Producer Price Index (PPI) and Consumer Price Index (CPI) to hike in three ASEAN countries,
Malaysia, Indonesia and Thailand. In South Asia, Ahmad et al. (2022) discovered that oil price
shocks significantly increased inflation; on the other hand, depreciation in exchange rate
amplified the pass-through effect, which was in line with Husaini and Lean (2021). Besides, oil
price changes would affect PPI more than CPI and that exchange rate was one of the major
determinants of domestic inflation instead of oil price shocks (Sek, 2022), consistent with
previous studies.

Utilizing Vector Autoregressive (VAR) model, Usupbeyli & Ucak (2020) showed that
changes in oil price would lead to rising consumer prices in the short run compared to complex
result in exchange rate. In addition, oil-importing nations were vulnerable to any external
shocks. Moreover, Ding et al. (2023) uncovered that oil prices and exchange rates were
significant factors in influencing inflation through their covariance study between oil prices,
exchange rates and inflation. Meanwhile, Fokin et al. (2024) investigated the relationships
between oil prices and Real Effective Exchange Rate (REER) using cointegration approach.
Interestingly, they found that the relationships between both variables differed in different
circumstances. The increase in oil price would appreciate REER and affect imported inflation
for oil-exporting nations while depreciate REER and rise domestic inflation for oil-importing
nations.

Furthermore, Palupi & Purwono (2024) indicated that changes in world oil price shocks
would influence exchange rate both in the short and long run in ASEAN-4 nations. Using
analysis of connectedness, Bigerna, S. (2024) stressed that CPI and PPI served as the
intermediaries while discovering strong bidirectional relationship between oil prices and REER.
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METHODOLOGY

This study utilized monthly time series data to investigate the impact of Oil Price (LOP), Real
Effective Exchange Rate (REER) and Consumer Price Index (CPI) against the Producer Price
Index (PPI), which is used as a proxy for Gross Domestic Product (GDP), ranging from January
2014 to August 2024.

Hashim et al. (2019, 2024) and Asri et al. (2025) studies served as the foundation for
the model used in this study. This specific study examines how oil price, REER, and CPI may
affect PPI (economic growth). The following is its model specification:

PPI, = f(REER;,CPI,LOP;) (1)
From equation (1), we can derive;
PPI, = a,+ a,REER; + a,CPIl; + a;LOP, + v, 2)
From equation (2), the equation becomes;
PPI, = a,+ a;REER; + a,CPI; + a4InLOP, + v, 3)

Where, PPI, is Producer Price Index, REER, is Real Effective Exchange Rate, CPI, is
Consumer Price Index and LOP, is Oil Price. According to equations (2), the a is Constant

while, a; (1 = 1,2,3) are slope coefficients. Lastly, v; is respectively the error terms for that
model.

The flow of the methodology is employed as follows: initially, Dickey and Fuller's
(1979) univariate unit root test was applied. Secondly, as suggested by Johansen and Juselius
(1990), the cointegration test approach was used to capture the long-term relationship between
the variables. Thirdly, in accordance with Sims (1972), this study proceeds with Granger
causality tests in VECM. Finally, error correction model (ECM) and Vector Error Correction
Model (VECM) are analyzed.

The error correction model (ECM) in this study is as follows:

APPI, =n, + X" a,APPI,_; + TX°FR BAREER,_;+ Y"1 6;ACPI,_; +

Yo 8,ALOP,_; + y;ECT,_; vy, 4)

The Vector Error Correction Model (VECM) considers the dynamic of short run and long run
relationships between variables, oil prices, REER, inflation and economic growth.
The Vector Error Correction Model (VECM) equations;

ALOPt =aq + Z?:l al-APPIt_l- + Z?:l ﬁiAREERt_i + Z?:l giACPIt_i +
2?21 5iALOPt_l' + yiECTt—l' v, (5)

AREER, = a, + X", adPPl,_;+X"  BAREER._;+%" 6,ACPI._;+

?:1 SiALOPt—i + ViECTt—i Vs (6)
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ACPl, = a; + X7, @i APPl,_;+%"  [BAREER. ;+X"  6;ACPl,_;+
?=1 6iALOPt_i + yiECTt—i Uy (7)
APPl, = a, +¥!, @APPl,_;+3¥"  [AREER._;+Y!  6,ACPl_;+
2?=1 6iALOPt_i + ViECTt—i Us (8)

The notation ), represents the optimal lag choice, which is utilized from The vector
autoregression (VAR) and Akaike Information Criterion (AIC), for each variable (equations

5-8) in this dynamic modelling. Constants are denoted by a, - a,. The symbol v, represents

each dynamic system's white noise.
EMPIRICAL FINDINGS

Accordingly, Augmented Dickey Fuller (ADF) unit root test and Johansen Juselius (JJ)
Cointegration Test are conducted. Using ADF test, all variables are stationary at first difference
at 0.1 significance level. Based on JJ test, the series in the system are moving together but
cannot be separated far from each other towards the long-term equilibrium. The long-run
relationship between independent variables and economic growth exists.

Table 1: Summarize of Overall Temporal Granger Causality Test

Number of Direct of Causality Wald-test p-value
Directions
1 REER does not Granger Cause PPI [7.24648] (0.001 1)**=*
PPI does not Granger Cause REER [0.68920] (0.5039)
2 CPI does not Granger Cause PPI [2.46527] (0.0892)*
PPI does not Granger Cause CPI [8.79825] (0.0003)***
3 LOP does not Granger Cause PPI [7.58551] (0.0008)***
PPI does not Granger Cause LOP [2.48344] (0.0877)*
4 CPI does not Granger Cause REER [2.65633] (0.0743)*
REER does not Granger Cause CPI [4.32582] (0.0153)**=*
5 LOP does not Granger Cause REER [2.48470] (0.0876)*
REER does not Granger Cause LOP [0.82220] (0.4419)
6 LOP does not Granger Cause CPI [22.5565] (5.E-Q9)***
CPI does not Granger Cause LOP [2.20938] (0.1142)

Note: Asterisks (***), (**) and (*) indicates statistically significant at 1%, 5% and 10% level,
respectively.

From Table 1, the result suggests bidirectional causality, between PPI and CPI, PPI and
LOP, CPI and REER, and vice versa. The result also demonstrates unidirectional relationship
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between REER and PPI, LOP and REER, and LOP and CPI. Thus, both oil prices and REER
are dominant variables that strongly influence inflation and economic growth.

Error Correction Term

Table 2: Summarize of Overall Temporal Granger Causality Test

Cointegrating Equation Coint EQ1

PPI(-1) 1.000000

REER(-1) 0.801053 (0.03162) [25.3298]
CPI(-1) -0.187592 (0.03677) [-5.10222]
LOP(-1) -0.119627 (0.00438) [-27.3156]
C -3.211258

ECTI(-1) = -3.211258 + 1.000000*PPI(-1) + 0.801053*REER(-1) - 0.187592*CPI(-1) -
0.119627*LOP(-1)

Table 2 exemplifies cointegrating equation of the long run relationships between LOP,
REER and CPI and the dependent variable, PPI. To ensure stability over time, Cointegrating
Equation is used to correct deviations from long run equilibrium. All variables, LOP, REER
and CPI affect PPI in the long run, though in opposite direction. REER strongly and positively
influences PPI in the long run, while LOP and CPI negatively affect PPI in the long run.

Wald Test in Vector Error Correction Model (VECM) Framework

Table 3: VECM Before Parsimonious

Diagnostic Tests

Independent Variable
Depend Lm Test Arch Test
ent
Variabl F- - F- FS
-Stat -Stat
es PPI REER PI LOP ECTI isti i
C (0) C Statisti (Prob) Statlst (Prob)
5.8142 53138 6.8189 0.1907
65 70 17 41‘.85377 4.7345 84 1.4476 ;'34397
Ppi 0.003 [0.004 [0.001 68 0.830 07
Pt [ [ [ [0.000 ! [0.233
2] 6] 6] 0]
skskk
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1.2895 . 1.4982
1.5189 69 12910  3.6080 33474 5055 07
66 48.881 28
Reer 05 4 42 0 007 4 [0.223
1]' [0.349 [0.346 [0.186 9]‘ 8]
0] 7] 5]
; 4.1865
1.0899 1.4130 1.1458
Cpi 96 ;'71661 56 2'23556 23.158 92 4.0995 35043
2(]).465 0417 2.291 0685 52 [1(;.365 49 3
5] 4]
; 0.9961
0.7804 0.4616 867941 4.0416 4.9485 2'71998 1.0059 55
Lop 12 82 75 44 082 P [0.320
(0703 0939 o) [0.917 8]‘ 6]
1] 2] 5]' 9]

Note: All variables in each data set are in the first difference (denoted A) except for the lagged
error correction term (ECTy1). All equations for all data set passed the diagnostic tests. The
brackets [ ] specify for probabilities and error correction term coefficients. The superscript
s e and * specify their significance at 99%, 95% and 90% confidence levels.

Table 4: VECM After Parsimonious (Removed prob exceed 0.2)

Diagnostic Tests
Depend Independent Variable

ent Lm Test Arch Test
Variabl
F-Stat F-Stat
€s PPI REER PI LOP ECT1 F- F-
C O C Stat (Prob) Stat (Prob)
5.7731 -
352
58 2.5696 :I’;S 0 0.5997 2.0685 0.7615 0.9868
. [ 16 76 72 71 0.9962 07
Ppi [0.002
0.0000 [0.060 3] [0.000 [0.470 40 [0.322
] 0] . 0] 4] 8]
skksk * kkosk
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2.5098 3.7789 - 1.2531 3.8066
4.7526 39 43 0.1658 44 3.7410 45
Reer 41 [0.063 26 2.8799 [0.290 26 [0.053
[0.004 7] [0.013 [0.002 54 7] 8]
0] * 2] 8]
ksksk ksk ksksk
6lg " 1.3485 6.4067
41134 7.0990 0 01269 . 30 6.1486 36
Cpi 35 54 0000 2 " [0.264 82 [0.012
[0.008  [0.000 0] [0.000 9] 9]
7] 2] sxx Ul
keksk keksk ksksk
2.9645 -
2'69210 09196 64 0.6917 6.7286 3.1838 0.2019 (7)‘01984
Lop 0003 13 [0.056 53 47 59 69 10,656
8] [0.402 4] [0.321 [0.046 0
wer 2 * 9] 0]

Note: All variables in each data set are in the first difference (denoted A) except for the lagged
error correction term (ECTe1). All equations for all data set passed the diagnostic tests. The
brackets [ ] specify for probabilities and error correction term coefficients. The superscript
sl ekx Jand * specify their significance at 99%, 95% and 90% confidence levels.

Table 3 and 4 illustrate statistical relationships between variables, ECT and diagnostic
tests before and after parsimonious, respectively. LM test and ARCH test with probabilities
more than 0.05 indicate that there are no problems of autocorrelation and heteroscedasticity in
both models. Adjusting the model using stricter parsimonious criterion of 0.2, the model
becomes more robust and stable by removing many insignificant short run variables and
remaining strongest predictors. All independent variables, LOP and REER and CPI remain
significant in influencing PPL

This study shows that oil price changes are key factors that determine Malaysia’s
economic performance (PPI), as well as two macroeconomics measures such as REER and
inflation (CPI). The results indicate strong correlations between these variables in the short run
and the long run, thus underlining the importance of oil prices on Malaysia’s economic
performance.
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CONCLUSION

In conclusion, all variables, oil price shocks, real effective exchange rate and inflation affect
economic growth and are significant in the long run. Though Malaysia is quite reliant on its oil
revenues, Malaysian economy proves to be resilient and has the capability to adapt to shocks
from its external environment. Therefore, it is stable over time in the long run. Nonetheless,
appropriate policies and avenues for change are needed in sustaining the economy, enhancing
its resistance to shocks and ensuring its sustainable development in the current and future global
settings.
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