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Abstract- The link between growth and environmental degradation is an important issue being debated by many scholars. 
This study explores the relationship between log productions and other explanatory variables namely, economic growth, 
population, trade openness and energy consumptionin Malaysia for the 1980 to 2013 period. Autoregressive Distributed Lag 
(ARDL) and Vector Error Correction VECM-granger causality tests are utilized to estimate the short run and long run 
relationship and direction of causality among the selectedvariables. This study makes use of logging as dependent variable to 
represent environmental degradation instead of deforestation. The result confirmed the existence of co-integration 
relationship among the variables. The results also affirmed that growth-energy has causal effect on production of logs. 
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I. INTRODUCTION 
 
Deforestation is the permanent destruction of forests 
in order to make the land available for economic 
development, plantation and other development uses. 
Globally, an estimated 18 million acres (7.3 million 
hectares) of forest, which is roughly the size of the 
country of Panama, are lost each year (UN, FAO, 
2015). It also is considered to be one of the 
contributing factors to global climate change which 
can impact the global carbon cycle. Deforestation is 
the second largest anthropogenic (human-caused) 
source of carbon dioxide to the atmosphere, ranging 
between 6 percent and 17 percent 
(www.nature.com/geoscience). Logging or 
commercial logging is an activity of cutting trees for 
sale as timber or pulp. Loggingis used for home 
construction, to build furniture, to produce paper and 
paper products. Logging can be categorized as 
selective or clear cutting. According to Kricher 
(1997) it is estimated that about 40% of trees die from 
the choosing of just one log. This is due to the heavy 
equipment used for this activity. The logic is that 
when the largest trees are taken, the disadvantage is 
the loss of seed source. Clear cutting on the other 
side, makes the earth soil losses its nutrients and then 
becomes unproductive (Nasa, 1982). 
In the case of Malaysia, 62.3% or about 20,456,000 
ha of Malaysia is forested (United Nations, FAO, 
2010), and of this, 18.7% (3,820,000 ha) is classified 
as primary forest, which is the most biodiverse and 
carbon-dense form of forest. Malaysia had 1,807,000 
ha of planted forest. Between 1990 and 2010, 
Malaysia lost an average of 96,000 ha or 0.43% per 
year. In total, between 1990 and 2010, Malaysia lost 
8.6% of its forest cover or around 1,920,000 
ha.Malaysia had the world's highest rate of forest loss 
between 2000 and 2012, according to a new global 
forest map. Malaysia's total forest loss during the 
period amounted to 14.4 percent of its year 2000 
forest cover. The loss translates to 47,278 square 

kilometers (18,244 square miles). Malaysia's forest 
loss was partly offset by a 25,978 sq. km gain in 
vegetation cover resulting from natural recovery, 
reforestation, and establishment of industrial timber 
and oil palm plantations. During the period, 
Malaysia's oil palm estate grew by roughly 50 percent 
or 17,000 sq. km. Deforestation becomes an 
important issue in Malaysia, as well. The Peninsular 
Malaysia for instance, is experiencing an annual 
declining rate in forest area of 1.94%, while Sabah 
and Sarawak are experiencing higher reduction of 
11.64% and 3.49% respectively. Sabah has the 
highest deforestation rates during the period of 2000-
2010. The total forest area for these three regions 
together had declined from 18, 764,000 ha in 2000 to 
17,812,000 ha in 2010 (M. Shahwahid& W. Razali, 
2013). 
 
II. LITERATURE REVIEW 
 
According to Simon Kuznets (1955), the relationship 
between income growth and income inequality has an 
inverted U-shape curve. Then, in the 1990s, 
economist scholars adopted this model to explain the 
relationship between income and environmental 
deterioration. This model is popularly known as the 
Environmental KuznetCurve EKC hypothesis. When 
we look at this modelit actually shows the link 
between growth and sustainable development. Many 
researchers have utilized the EKC model by using 
different econometrics techniques, different countries 
individually or in a group, and time series or panel 
data (see Grossman and Krueger, 1991, 1995; Lucas 
et al., 1992; Panayotou, 1993,1997; Selden and Song, 
1994; Altinaya and Karagol, 2004; Frankel and Rose, 
2005; Johannson and Kristrom, 2007; Kaplan et al., 
2011; Shahbaz et al., 2012; Onafowora and Owoye, 
2014; K. Ahmed at al., 2014). Some have confirmed 
the EKC hypothesis such asShafik and 
Bandyopadhyay (1992), Koop and Tole (1999), 
Vincent and M. Shahwahid (1997),Bhattarai 
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andHammig (2001) and Culas (2007). On the other 
hand, some researchers look into environmental 
degradation topic by using deforestation as an 
indicator such as Molion (1975) and Lettau (1979) for 
Amazon deforestation. Some studies emphasized on 
tropical deforestation (see Heinrichs and Mayor, 
1980; Henderson-Sellers and Gornitz, 1984; Mayer, 
1984; Hassan and Hertzler, 1988; Nobre, 1991). 
Meanwhile, some studies found negative relationship 
between deforestation and other determinants such as 
high temperature, extreme weather, bio-diversity, 
land erosion, infectious diseases and greenhouse 
gases (see Shukla and Parikh, 1992; Fearnside, 1992; 
Dickinson, 2003; Hinderson et al., 1993; Shafiq, 
1994; Henderson and Venkrataman, 1993; Zeng et 
al., 1996; Fearnside, 1997; Laurence, 1999; Rustad et 
al., 2000). Environmental degradation can be related 
with growth and trade liberalization it is also an 
important indicator (see Grossman and Krueger, 
1995; Shafik and Bandyopadhyay, 1992; Suri and 
Chapman, 1998a,b; Bhattara and Hammig, 2001; 
Panayotou, 2003; Taylor and Copeland, 2004; Culas, 
2007; DeFries et al., 2010; Rudel, 2013; Shahbaz et 
al., 2013; K. Ahmed et al., 2014). However, there are 
only a few studies that look into deforestation issue as 
environmental degradation in Malaysia. According to 
A. Rahim et al. (2013), the relationship between 
growth and deforestation as environmental 
degradation in Peninsular Malaysia does not support 
the EKC hypothesisby using ARDL model 
(awkward). A. Rahim and M. Shahwahid (2009) 
show the presence of long run relationship among 
determinants of deforestation in Peninsular Malaysia 
by using the ARDL model. On the other hand, only a 
few papers used logging as an indicator. T. Pearson et 
al. (2014) show the scale of emissions from logging 
relative to deforestation. They found that emissions 
from logging for the nine countries on average are 
approximately 12% of the deforestation. Pakhriazad 
and Hasmadi (2010) studythe trend of logs in 
Sarawak and found the declining trend of logs 
production and export in Sarawak except to India. 
According to Geist and Lambin (2001), commercial 
logging is one of important indicators of the causes of 
deforestation.  Debjani (2012) also found that the 
logging operations gives significant impactto 
deforestation where it destroyed about 40% of the 
trees left behind. None of the existing studies look 
into logproduction by using econometrics techniques 
and ARDL specifically in Malaysia. As such, to fill 
the gap in this topic, the present paper investigates the 
relationship between environmental-growth-energy 
and logging production. 
 
III. DATA AND METHODOLOGY 
 
3.1. Data and variables 
The aim of this present research is to see the sights of 
the relationship between logging, macroeconomic 
indicators, namely, real growth domestic product, 

population and openness, and energy consumption in 
Malaysia. The annual time series data of these 
variables which are logging (LG), real growth 
domestic product (RGDP), population (POP), trade 
openness (TR) and energy consumption (ENC) in 
Malaysia during the 1980 to 2013 period were 
employed in this study.The sample size is 34 years in 
the chosen country namely Malaysia. The data were 
obtained from theDepartment Statistics of Malaysia 
(DOS). All variables were transformed into log form 
(Narayan et al., 2006), in order to ensure that all the 
data are stationary. We have chosen this particular 
topic because it is a very important issue which 
represents one of environmental degradation 
indicators. The present paper is considered as a 
pioneer empirical research focusing on logging 
productionusing the technical econometric model to 
our best knowledge. Furthermore, none of existing 
researches focus on logging production and relate it 
with energy by using theARDL co-integration 
analysis in the case of Malaysia. 
3.2. Model Specification 
In general, the model is identifiedas, 
LG = 	 β + 	β LRGDP + β LPOP + β LTR +
β LENC + ε ………………….(1) 
In equation 1, LG indicates logging production (and 
is assumed as an endogenous variable tomeasure 
environmental quality) (see K. Ahmed et al., 2014). 
In this paper we use logging instead of deforestation 
to represent environmental quality. Meanwhile, 
RGDP is real growth domestic product, POP stands 
for population, TR is stated as trade openness and 
ENC indicates energy consumption. The 
parameters:βiare the slope coefficient, β0 is the scalar, 
tis the time period and εtis the white noise error. 
Meanwhile, βi > 0. The expected sign of βiis negative. 
The testing procedure involves three steps which are 
unit root tests, autoregressive distributed lag and 
granger causality. 

In the present paper, the ARDL bounds 
testing approach is utilized to assess the long run 
relationship between logging, macroeconomic 
indicators and energy consumption. The error 
correction model (ECM) representation of the ARDL 
is formulated for the LG model as follows: 

 
∆lnLG

= α + 	 α ∆lnLG + α ∆lnRGDP

+ α ∆lnPOP + 	 α ∆lnTR

+ α ∆lnENC + δ lnLG + 	δ lnRGDP

+ δ lnPOP + δ lnTR + δ lnENC
+ ε 																																																																							(2) 

Where Δ is the first different operator; αij are the 
constant terms, the expression of αijdepicts the short 
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run coefficients, while the expression ofδijrepresents 
the long run coefficients andεt1is white noise error 
term. The ARDL method is the recent method 
commonly used in existing research paperas it is 
more flexible compared to the Johansen co-
integration. The reasonsfor utilizing this method for 
this present paper is that it is more suitable for small 
sample size to produce better results and we may 
proceed with co-integration testing regardless of the 
stationarity of the variables, either I(0) or I(1) or both. 
This method is also able to estimate the short run and 
long run relationships simultaneously. 
 

Table 1:Expected sign 

 
In order to check the presence of the short run or long 
run relationship among the variables (Eq. 2), we can 
formulate the hypothesis in Table 2 as follows: 
 

Table 2 Hypothesis 

 
 

The decision to reject or failed to reject H0 (no co-
integration) is actually based on comparing the 
calculated F-test results with the critical values 
tabulated in statistical tables (Narayan and Narayan, 
2005). The critical values of the F-statistics have two 
bound limits which are upper bound I(1) and lower 
bound I(0). If the computed F-test is higher than the 

upper boundI(1), the null hypothesis of no co-
integration is rejected. If the computed F-test falls 
below the lower bound I(0), then, the null hypothesis 
cannot be rejected. In the meantime, if the F-test falls 
between I(0) and I(1), the decisions are inconclusive 
of either the long run relationship exists or not. As 
soon as we confirmed the existence of co-integration 
amongst the variables, the further two step procedure 
in ARDL is conducted to estimate the model.  
 
IV. EMPIRICAL RESULTS AND FINDINGS 
 
Table 3 shows the Augmented Dickey Fuller (ADF) 
and Phillip Perrons (PP) unit root tests for all 
variables namely logging, real growth domestic 
product, population, trade openness and energy 
consumption at levels and first differences. The 
results indicate that we cannot reject the null 
hypothesis of unit roots for all variables in the level 
form I(0) both for ADF and PP except for population. 
However, the null hypothesis is rejected at first 
difference I(1). As such, we confirm that all variables 
are stationary of mixed of (?) at level and first 
difference. Given that all variables are integrated at 
level and first difference, therefore, the ARDL bound 
test is the most suitable method to be utilized to test 
whether the variables are co-integrated or not. 
 

Table 3:Unit root tests 

 
 

  *** Denotes statistical significance at 1% level. 
Table 4 reveals the result of the co-integration among 
the variables in our estimation. We found that the null 
hypothesis of no co-integration among the variables 
in the LG model is rejected at 5% significance level. 
The results confirmed the relationships among 
variables of LG, RGDP, POP, TR, and ENC, which 
means that the variables included in the model shared 
long run relationships among themselves. 
Furthermore, Table 5 presents the estimation of the 
long run coefficients for the variables in the model of 
this study. It shows no significant results of the 
specific variables in the long run based on this model. 
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Table 4:ARDL co-integration test results 

 
Notes: The critical value bounds are from Table F in 
Narayan and Narayan (2005). 
***, ** & * denote statistical significance at 1%, 5% 
and 10%.  

 
Table 5:Long run estimation results (1,2,0,1,2) 

 
Notes: ***, ** & * denote statistical significance at 
1%, 5% & 10%. 
 
Table 6 shows the finding of the short run 
relationship among variables at different lagged 
values. In the short run, there is a positive 5% 
significance level of RGDP associated with logging 
production. It shows that economic growth gives 
substantial impact on logging production in Malaysia. 
This is in line with K. Ahmed et al. (2014), where 
they found that economic growth contributed to 
deforestation in a case of Pakistan. Meanwhile, the 
result of the estimated error correction model (ECTt-1) 
is selected based on adjusted R2. The ECTt-1 indicates 
the speed of adjustment back to equilibrium after a 
short run shock or any disequilibrium.Based on the 
result, we found that the ECTt-1is statistically 
significant at 1% significance level and is in correct 
sign which is negative. It indicates that this model is 
corrected from the short run disequilibrium towards 
long run equilibrium by moderate speed of 
adjustment which is approximately 38%. In addition, 
several diagnostic tests are utilized to ensure accuracy 
of the model such asthe serial correlation, functional 
form, normality, and heteroscedasticity tests. We 
found that the estimated model has passed all the 
diagnostic tests. Following Pesaran and Pesaran’s 
(1997) suggestion of using Brown et al.’s (1975) 
stability test to check the stability of the coefficient of 
the regression, we tested the cumulative sum of 
squares CUSUM and the cumulative sum of squares 
CUSUMSQ. It appears that the plot of CUSUM and 
CUSUMSQ statistics stays within the critical 
boundaries of 5% significance level. This confirms 
that the given estimated regression of co-integration 
is stable. As such, the above logging-macro-energy 
model above can be utilized for policy making 

purposes as it follows a stable trend during the 
estimation period. 
 

Table 6:Short run and error correction coefficient 

 
 

The results of short run and long run analyses above 
confirmed the relationship among the selected 
variables but have yet confirmed the direction of 
causality between each individual variable.  
According to Granger (1969), if the co-integration 
exists among the variables, there must exist direction 
of the causality either unidirectional, bidirectional or 
no causality among the variables. Table 7 presents the 
vector error correction model (VECM)granger 
causality results of LG, RGDP, POP, TR and ENC 
variables. The results reported that there is 
bidirectional causality between logging production 
and population.  Meanwhile, it also recorded that 
there isa unidirectional causality running from trade 
openness, energy consumption and economic growth 
to logging production. It shows that, all the 
explanatory variables have unidirectional causal 
relationships towards logging production. 
 

Table 7 Granger causality test results 
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CONCLUSIONS AND POLICY 
RECOMMENDATIONS 
 
Environmental degradation is an important issue 
nowadays and has received very much attention by 
many researchers. This topic can be looked into in 
many directions as not only one indicator can 
represent environmental degradation but in fact,many 
explanatory variables can be considered as important 
factors that can give impact directly or indirectly on 
this recent topic. According to Goklany (1995), 
developing countries are more sensitive to the impact 
of deforestation due to growth and trade 
liberalization. This is because they are in a transition 
process period and are progressively in a 
development stage. Due to these reasons, we fill the 
gap by anticipating this present study to look into this 
problem specifically in a case of Malaysia as one of 
the developing countries. Therefore, this study 
explores the link between logging production, 
economic growth, population, trade openness and 
energy consumption in Malaysia over the period of 
1980 to 2013. The duration is about 34 years. The 
ARDL bound testing approach and the VECM 
granger causality test, were utilized to check the 
existence of co-integration and the direction of 
causality among variables. The uniqueness of this 
study is that, we have used logging production as a 
proxy of environmental degradation instead of carbon 
emissions and other variables namely economic 
growth, population, trade openness and energy 
consumption as an explanatory variables. This paper 
explores the short run and long run relationships 
among the chosen variables. Initially, we started with 
unit root test in order to determine the order of 
integration. We found that all the variables are 
integrated at first difference I(1) except for 
population which is integrated at level I(0). Then, we 
proceeded with the recent ARDL co-integration 
approach as it is the most suitable method in this case 
which has mixed order of integration and small 
sample size.This test confirmed that there is a long 
run relationship among the variables, specifically LG, 
RGDP, POP, TR and ENC.Moreover, we found that a 
1% increase in population increases logging 
production by 1.3% in the short run. This is 
consistent with the findings ofA. Rahim and M. 
Shahwahid (2009) and A. Rahim et al. (2013) in the 
case of Malaysia, and ofK. Ahmed et al. (2014), in 
the case of Pakistan. This model returned to 
equilibrium after a short run shock with moderate 
speed of adjustment of about 38%. As the variables 
pass all the diagnostic and stability tests, the ARDL 
model becomes stable and can be relied upon for 
policy modelling on the environment-growth-energy 
linkage. In addition to that, we also look at the 
direction of causality by using the VECM granger 
causality test. The results affirmed that there is 
bidirectional causality between logging production 
and population. We also found that there is 

unidirectional causality running from RGDP, TR and 
ENC towards LG. These results confirmed that the 
growth indicators (economic growth, population and 
trade openness) and energy indicator (energy 
consumption) deteriorate the environmental 
degradation indicator (logging). This study reported 
that economic growth depletes environment 
(logging), and it isfactual as Malaysia is progressively 
in a developing stage. Energy consumption has a 
negative impact on logging as wood is used as the 
sources to produce fuel. Meanwhile, population and 
trade openness negatively influence logging 
production. As population and trade openness 
increase, the logging production increases as well. 
The reason is that wood is used as house construction 
so increasing number of population increases the 
house construction needed, and this increases the 
energy use as well. This is because the rising of 
economic activities requires more energy and 
material inputs. Trade liberalization on the other hand 
can be related with development of urban and rural 
area of the country. As such, any development 
decision by government may perhaps take into 
consideration of environmental sustainability at the 
same time.The renewable and alternative energy 
sources may beadopted to ensure the sustainable 
development and to avoid environmental degradation 
in the future. Malaysia is indeed in dire need to 
implement environmental technology in any sectors 
and industries and take into consideration the 
environmental development in any decision made 
bythe federal and state government. The government 
must monitor the environmental policy 
implementation and logging management system to 
protect our forestry from human activities and illegal 
logging.All in all, all parties such as the federal 
government, state government, the ministry, NGOs, 
and researchers may perhaps work hand in hand to 
monitor the environmental policy implementation and 
find the best solutions of environmental degradation 
in Malaysia. It is an urgency to look back to the 
environmental protection laws for the sake of 
sustainable development for future generation. This is 
a serious matter that must be considered by the 
government immediately. In the future, the researcher 
may look at other indicators of environmental 
degradation to understand this issue deeply in 
different magnitude. 
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