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Abstract 
 

This study has investigated the relationship between the changes in oil and natural gas prices on the Malaysian economic sectors. Four 

economic sectors were selected namely manufacturing, services, agriculture, and mining. However, there was less study conducted at the 

sector level. Hence, the goal of this paper is to explore the impact of oil and gas prices on economic sectors GDP. This study has con-

ducted econometrics modelling based on the ARDL bound testing with the spanning time series data from year 1987 to 2017. The empir-

ical findings revealed that the relationship between the oil and natural gas prices in the manufacturing and services sector is negative, 

while the agriculture sector showed a positive relationship, and the mining sector showed no relationship. The empirical findings con-

cluded that the manufacturing and services sectors that consumed more energy are dependent on the price changes. Meanwhile, the agri-

culture sector is a highly subsidised sector which has a positive relationship with energy prices. In the policy recommendation, Malaysia 

has to apply the energy pricing policy by offering energy subsidy to the high energy consumed sectors. Finally, Malaysia should develop 

policies that can diversify its energy resources and increase the shares of renewable energy sources. 
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1. Introduction 

Oil and energies are the agents for the input of the production in a 

business that plays an important role in the supply chain that 

brings the final good to the consumer. The decisions of the house-

holds and businesses regarding energy use are influenced by the 

short-run changes in the economic activity as well as the longer-

term trends. The increased volatility in the energy markets and 

crude oil has raised the investigation and discussion on this issue 

among the policymaker because it gives a significant impact on 

the different sectors. Hence, this paper intended to study the im-

pact of Brent crude and natural gas prices on the economic sector. 

Malaysia has five economic sectors that contributed to GDP 

namely manufacturing, agriculture, services, mining, and con-

struction sectors. Among the five sectors, the services sector out-

performed the other sectors and contributed to Malaysia’s GDP by 

53.5%. The manufacturing sector contributed 23%, the agricultur-

al sector contributed 8.8%, and the construction sector contributed 

4.4% [1]. It was reported that the domestic consumption of natural 

gas is the third highest energy share in the industrial sector [2]. 

Malaysia is equipped with high natural gas reserve that could last 

for at least 30 years [3]. This paper intended to investigate the 

impact of natural gas prices on the Malaysian economic sectors. 

Furthermore, the elasticity of substitution for the energy with the 

input of production is almost zero. The fluctuation and the in-

crease in oil prices have pressured all industries, especially high 

energy consumption sectors such as manufacturing and services. 

The increase in energy cost has substantially reduced the competi-

tive advantage in the high energy intensive economic sector. In 

addition, the energy represents the most important and costly in-

dustrial input in the developed and emerging countries [4]. 

2. Literature Review 

There is a considerable amount of literature on energy economy, 

but there was less study on the impact of energy prices on the 

aggregate income. An early study by [5] concluded that the oil 

price hike affects the consumption in the economy. Furthermore, 

in [6] reported that the relationship between oil price and GDP 

performance are highly significant from year 1948 to 1994.  

In [5, 7] argued that the macroeconomic policy that was imple-

mented in the country has helped the country in its struggle with 

the oil price shock. In Malaysia, the consumption of natural gas in 

the industry began in the late 1980s. According to [8], the empiri-

cal results suggested that there is a long-run cointegration between 

the natural gas consumption on the economic growth. Moreover, 

they also concluded that natural gas consumption is important for 

the energy demand in Malaysia. In [9] studied the influence of fuel 

prices on the economic sectors in Malaysia, and they suggested 

that a continuous study on the impact of oil in specific economic 

sectors should be conducted because the impact of fuel in particu-

lar sectors is still unclear. In addition, in [10] study confirmed that 
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Malaysia sectorial outputs have a short and long-run relationship 

with the oil price shock. The households were the most affected by 

the decrease of oil subsidies, and the situation deteriorates after 

the implementation of GST in April 2015. In [11] proposed that an 

extensive study on the impact of oil consumption on the economic 

sector is necessary to determine how the United States manage 

their oil consumption. In a different perspective, in [12] conducted 

a study on the impact of oil price on the manufacturing sector in 

Saudi Arabia because the manufacturing sector is the most im-

portant sector that can help the diversification process in Saudi 

Arabia’s economy. 

 

 
Fig. 1: World Brent crude, natural gas and LNG prices (FRED, 2018) 

 
Note: Global price for natural gas in EU with US dollars per million metric 

British thermal units, global price for LNG in Asia with US dollars per 

million metric British thermal units, crude oil prices: Brent - Europe, dol-
lars per Barrel. 

 

 
Fig. 2: Malaysia’s petroleum consumption by sector (MER, 2017) 

Note: Consumption per kilogram tonne of oil equivalent (ktoe). 

 

This research objective intended to determine which economic 

sectors are impacted by the fluctuation of oil and natural gas pric-

es and whether they have positive (direct) or negative (inverse) 

relationship. The author wanted to explore how the economic 

sector reacts to the oil price changes in order to suggest the oil 

prices or energy policies. 

This paper intended to determine whether the fluctuations of the 

energy prices will affect any sectors in Malaysia. Some of the 

previous literature detected that the increase in oil price as the 

input of production would increase the income for the country, 

while some literature concluded that increase in oil price as input 

of production deteriorate the potential output. However, the effects 

on specific economic sector remained ambiguous as the heteroge-

neity effects may exist across the economic sectors. This paper 

looked into the potential of natural gas and revisited the impact of 

oil price on Malaysia’s economy from a deeper segment based on 

selected economic sectors. Hence, this study intended to provide 

suggestions on the policy recommendation.  

3. Methodology 

This study has adopted the ARDL bound approach that was intro-

duced by [13] and it was selected as the methodology due to its 

advantages where i) The problem of endogenous is not considered 

in this approach, and all variables are considered as endogenous. ii) 

ARDL model can be used in the case which is based on a combi-

nation of static I (0) and non-static variables with different accu-

mulation rates. iii) ARDL is appropriate for descriptive statistics 

and correlation matrix in analyzing small sample size data and 

estimating the long-run and short-run relationship. 

3.1. Data 

This paper has employed a yearly time series data over the period 

from year 1987 to 2017. The indicators for economic sectors data 

are based on the real GDP contribution in USD at the 2010 con-

stant price. The economic data are obtained from the Department 

of Statistic Malaysia (DOSM), Energy information administration 

(EIA) and Federal Reserve Economic Data (FRED). This study 

has added the real exchange rate (RER) and consumer price index 

(CPI) as the economic agents. All the energies are in real value 

and converted to log before running the data analysis by EVIEWS 

9. 

3.2. Model specifications 

Following [12], we have constructs a multivariate model based on 

the underlying production function theory This study framed the 

objective of the study by exploring the impact of energy price on 

sectorial output production function relates quantities of physical 

output of the production process of physical input of production. 

Production function is a key concept of neoclassical theories that 

define marginal product and allocation of resource efficiently. 

Purpose of production function is to address the efficiency factor 

input in production in producing output. On the supply side of the 

economy, in addition to elements of labor and capital, energy is 

also considered to be a substantial element of production. Accord-

ing to [20], the direct effect of a change in energy prices on pro-

duction and the corresponding indirect effects on the use of labor 

and capital inputs may be demonstrated simply by the production 

function: 

 

Q = F (K, L, E)                                         (1)

  

where Q is output, K is capital inputs, L is labor inputs and E is 

energy inputs. Net output is given by: 

 

Y = Q – PEE,                                         (2) 

 

where PE is the relative price of energy and the price of output is 

the numeraire. Substituting in (1) into (2) and setting the marginal 

product of each factor input equal to its price, the effect of a 

change in the price of energy on net output is given by: 

 

            (3) 

 

where Pk and PL are the relative prices of capital and labor, re-

spectively. Thus, the effect of an energy price change is given by 

the cost shares of each factor of production and the substitution 

effect of the price of energy on the quantity of labor and capital 

used in production. We have enhanced the model by adding the 

macroeconomic agents that can influenced the GDP in response 

on the impact of energy price changes. 

 

Lsectors = F (LRBC, LCPI, LRER)                        (4) 

Lsectors = F (LRGAS, LCPI, LRER) 
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where Lsectors is the GDP contributions from four selected eco-

nomic sectors of manufacturing, services, agriculture and mining. 

Brent crude price (LRBC), Consumer Price Index (LCPI) and Real 

exchange rate (LRER). 

3.3. ARDL Model 

Model specifications lead to ARDL approach to estimates the 

following unrestricted error correction model (UECM) by Ordi-

nary Least Squares Method (OLS) are as follows: 

 

LSEC  0 0 LSECt 1  0 LEPt 1  1LCPIt 1 

 2 LRERt 1  LMIN t 

1 LRLNGt 1  LCPIt 1  

LRERt 1    + ˅t               (5) 

   

where LSEC represent the economic sector under investigation, 

while LEP represent on energy price. ∆ is the first difference oper-

ator and vt is a white-noise disturbance term. Residuals for the 

UECM should be serially uncorrelated, and the model should be 

stable. The existence of cointegration relationship between varia-

bles in (1) is examined by testing the significance of the lagged 

levels of variables using the computed F-statistic.  

Following [13], the F-statistic used for this test has a non-standard 

asymptotic distribution and generated two sets of critical values 

bounds (the lower critical value and the upper critical value). The 

lower critical value corresponding to the case where all variables 

are I (0) and upper critical value corresponding to the case where 

all variables are I (1). If the computed F-statistic exceeds the upper 

critical bound, then the null hypothesis of the no cointegration is 

rejected and we can conclude that there is evidence of a long-run 

relationship. If it falls below the lower critical value, we do not 

reject the null hypothesis of no cointegration. Finally, if the F-

statistic is between the lower and upper critical bounds, the result 

is not conclusive. 

3.4. Long Run Relationship Hypothesis  

H0: θ 0 = θ 1 = θ 2 = θ 3 = 0 (no long-run relation-ship) 

H1: θ 0 ≠ θ 1 ≠ θ 2 ≠ θ 3 ≠ 0 (long-run relationship exists) 

4. Results and Discussion 

4.1. Empirical Analysis 

4.1.1. Unit root test 

Before proceeding with the ARDL bound test, this study tested the 

stationary status of all variables to determine their order of inte-

gration to ensure that the variables are not (2) stationary to avoid 

spurious results. The Augmented Dickey-Fuller (ADF) and 

Kwiatkowski–Phillips–Schmidt–Shin (KPSS) were used to test 

the order of integration of the variables. The unit root test showed 

that none of the variables is integrated at (2). Refer to Table 1 and 

we can proceed to ARDL methodology in our model. Note: ***, 

** and * are 1%, 5% and 10% of significant levels respectively 

which applied in all tables. 

4.1.2. Bound Test 

In the first step of the ARDL analysis, this study has tested the 

presence of long-run relationships. Before testing the existence of 

the long-run relationship among the variables, it is important to 

decide the order of the lag of the ARDL. The results are shown in 

Table 2. The results of the computed F-statistics and the critical 

values suggested by [13] are well beyond the lower and upper 

critical value at 1% and 5% level of significance. This is the evi-

dence of the strong long-run relationship among the variables. 

 

 

Table 1: ARDL Bound test 

 

4.1.3. ARDL estimation of long –run relationship 

The estimated coefficients of the long-run relationship showed 

that there is a negative relationship between Brent crude price with 

the manufacturing sector and services sector, and there is a posi-

tive long-run relationship between the Brent crude price with the 

agriculture sector. However, there is no long-run relationship be-

tween Brent crude and natural gas prices in the mining sector (re-

fer Table 2). 

 
Table 2: Long- run relationship 

 

4.1.4. ARDL estimation on short-run dynamics              

The short-run dynamic of the model revealed the information 

speed of the adjustment process to restore the long-run equilibri-

um. Table 3 shows the model with Brent crude price on manufac-

turing, services, agriculture, and mining is negative with the sig-

nificant implies of about 0.36%, 25%, 65%, and 78%, while the 

natural gas price on manufacturing, services, agriculture, and min-

ing implies about 21%, 21%, 63%, and 60% respectively of the 

disequilibrium for one year to adjust back to the long-run equilib-

rium. 
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Table 3: Short-run magnitude 

 

4.2. Diagnostics and stability test 

The last issue is related to the goodness of fit of the ARDL models. 

This study has performed a series of diagnostic and stability tests. 

The diagnostic tests have examined the serial correlation using the 

following: 1) Breusch-Godfrey Serial Correlation; and 2) Het-

eroskedasticity test: Breusch-Pagan-Godfrey and normality test. 

The diagnostic tests revealed no evidence of misspecification and 

autocorrelation. This study has utilised the cumulative sum of 

recursive residuals (CUSUM) and the cumulative sum of squares 

of recursive residuals (CUSUMSQ) to test the structural stability. 

The results of CUSUM and CUSUMSQ stability test indicated 

that the estimated coefficients of all models are stable (refer Table 

4). 

 
Table 4: Diagnostics Test 

 
 

Fig. 3 presented the CUSUM and CUSUMQ in order to proof the 

reliability of the data. All the explained model is stable at 5% 

significant level. The plots of variable are inside the critical bound. 

 

 

 

 

 

 
(a) 

 
(b) 

Fig. 3: Stability Test (a) CUSUM Test (b) CUSUMQ Test 

5. Conclusion 

This paper has contributed to the field of energy economics in two 

important ways. First, this study has utilised the measures of dis-

aggregate Gross Domestic Products in four sectors and provided a 

comprehensive analysis. Second, this study has employed a rela-

tively new time series approach that is capable of uncovering the 

relationships that might be overlooked when using conventional 

methods. The negative long-run relationship between Brent crude 

price on the manufacturing and services sectors indicated that the 

long-run increase of the Brent crude price could dampen the out-

put for these sectors that represent the highest contributors for 

Malaysia’s overall GDP. The results are in line with [14-17]. 

The negative long-run relationship support the classical supply 

theory that suggest hike in production input reduce the overall 

potential output. A decline in oil prices is beneficial to oil export-

ers due to the quantity effect that outweighs the price effect. The 

positive long-run relationship between the agriculture sector and 

Brent crude oil price is due to the agriculture sector, which is 

highly subsidised by the Malaysian government to maintain the 

sustainability of the agriculture sector. The implementation of 

National Agriculture Policy (NAP1) intended to help the agricul-

ture sector especially the small farmer to increase the value of the 

agriculture products for the export market. Furthermore, NAP2 

was developed from year 1992 to 2010 by providing incentives 

through the development of the infrastructure of the agriculture 

sector and the increment of production, competitiveness, and sus-

tainable production. The increase in the input of production (Brent 

crude and natural gas) does not give a negative implication on the 

agriculture sector.  

However, previous literature [18, 19] confirmed there was a nega-

tive relationship for the crude oil price on the agriculture sector as 

this energy is the direct input of the production. Finally, the long-

run relationship revealed that the mining sector has no relationship 

with the Brent crude and natural gas prices because it is believed 

that the production and exploration of the oil and natural gas will 

continue and remain vital for the energy demand. Overall, the 
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empirical findings concluded that the sectors which consumed the 

most energy are dependent on the price changes. In the policy 

recommendation, Malaysia has to apply the energy pricing policy 

and offer energy subsidy to the sectors with high energy consump-

tion. Finally, Malaysia should develop policies that can diversify 

its energy resources and increase the shares of renewable energy 

sources.   
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